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CLAUSE NO. TECHNICAL REQUIREMENTS 

 

 
LOT-3 PROJECTS  

FLUE GAS FLUE GAS 
DESULPHURISATION (FGD) SYSTEM 

PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO : CS-0011-109(3)-9 

SUB SECTION-II-E6 
CABLING, EARTHING & 

LIGHTNING PROTECTION 
Page 

7 of 23 

 

3.05.03  1.1 KV grade Straight Through Joint shall be of proven design. 
 
3.06.00  Cable glands 
 
3.06.01 Cable shall be terminated using double compression type cable glands. Testing 

requirements of Cable glands shall conform to BS:6121 and gland shall be of robust 
construction capable of clamping cable and cable armour (for armoured cables) firmly 
without injury to insulation. Cable glands shall be made of heavy duty brass machine 
finished and nickel chrome plated. Thickness of plating shall not be less than 10 micron. All 
washers and hardware shall also be made of brass with nickel chrome plating Rubber 
components shall be of neoprene or better synthetic material and of tested quality. Cable 
glands shall be suitable for the sizes of cable supplied/erected. 

 
3.07.00  Cable lugs/ferrules 
 
3.07.01  Cable lugs/ferrules for power cables shall be tinned copper solderless crimping type suitable 

for aluminium compacted conductor cables. Cable lugs and ferrules for control cables shall 
be tinned copper type. The cable lugs for control cables shall be provided with insulating 
sleeve and shall suit the type of terminals provided on the equipments. Cable lugs and 
ferrule shall conform to IS/DIN standards. 

 
3.08.00  Trefoil clamps 
 
3.08.01  Trefoil clamps for single core cables shall be pressure die cast aluminum or fibre glass or 

nylon and shall include necessary fixing accessories like G.I. nuts, bolts, washers, etc. 
Trefoil clamps shall have adequate mechanical strength, when installed at 1 mtr intervals, to 
withstand the forces generated by the peak value of maximum system short circuit current.  

 
3.09.00  Cable Clamps & Ties 

3.09.01  The cable clamps/ties required to clamp multicore cables shall be of SS-316 material, 12mm 
wide, polyster coated ladder lock type. The clamps/ties shall have self locking arrangement 
& shall have sufficient strength. The cable clamps/ties shall be supplied in finished individual 
pieces of suitable length to meet the site requirements. 

 
3.10.00  Receptacles 
 
3.10.01  Receptacles boxes shall be fabricated out of MS sheet of 2mm thickness and hot dipped 

gavanised or of die-cast aluminium alloy of thickness not less than 2.5 mm. The boxes shall 
be provided with two nos. earthing terminals, gasket to achieve IP55 degree of protection, 
terminal blocks for loop-in loop-out for cable of specified sizes, mounting brackets suitable 
for surface mounting on wall/column/structure, gland plate etc. The ON-OFF switch shall be 
rotary type heavy duty, double break,AC23 category, suitable for AC supply. Plug and 
Socket shall be shrouded Die-cast aluminium. Socket shall be provided with lid safety cover. 
Robust mechanical interlock shall be provided such that the switch can be put ON only 
when the plug is fully engaged and plug can be withdrawn only when the switch is in OFF 
position. Also cover can be opened only when the switch is in OFF position. Wiring shall be 
carried out with 1100 V grade PVC insulated stranded aluminium/copper wire of adequate 
size. The Terminal blocks shall be of 1100 V grade.  The Terminal blocks shall be of 1100 V 
grade made up of unbreakable polymide 6.6 grade with adequate current rating and size. 
The welding receptacles shall be provided with RCCB/RCD of 30mA sensitivity having 
facility for manual testing/checking of operation of RCCB/RCD.    

 
3.11.00  Cable Drum Lifting Jack

The jack for cable drum lifting shall be of screw type with 10 ton capacity. The cable drum 
jacks shall be manufactured from fabricated steel. The spindles supplied with the cable 
drum jack shall be manufactured using BSEN-24 grade steel bar with locking collars. Jack 
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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 for rotating electrical machnines 

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

IS: 12075 Mechanical vibration of rotating 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 for three consecutive 

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

suitable for 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, mechanical 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 stated in 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 U 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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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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PAGE 1 OF 2 
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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 Y Y 
Rotor Copper/Aluminium Y Y Y Y Y Y  
Stator copper Y Y Y Y   Y  Y   Y        
SC Ring Y Y Y Y Y  Y Y Y           
Insulating Material Y  Y Y   Y     Y        
Tubes, for Cooler Y Y Y Y Y    Y  Y         
Sleeve Bearing Y 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           
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CLAUSE NO. QUALITY ASSURANCE 

 

 LOT-3 PROJECTS 
FLUE GAS DESULPHURISATION (FGD)  

SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(3)-9 

PART-B 
SUB-SECTION-V-QE1 

MOTORS 
PAGE 2 OF 2 

 
 
 

Wound stator Y Y     Y Y            
Wound Exciter Y Y     Y Y            
Rotor complete Y Y     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            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. 
           4. Y1 = for HT Motor / Machines only. 
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CLAUSE NO.  

Bidder’s Name ……………………….. 

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

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

DB07: MOTORS PAGE 
13 OF 17 

DE-1B LT MOTORS 

A. GENERAL 

5. Manufacturer & Country of origin. (Shall be as per 
approved QA make)

6. Equipment driven by motor 

7. Motor type 

8.  Quantity 

B. DESIGN AND PERFORMANCE DATA 

18. Frame size  

19. Type of duty 

20. Type of enclosure /Method of cooling/ Degree of 

21. Applicable standard to which motor generally 

22. Efficiency class as per IS 12615 

23. (a)Whether motor is flame proof Yes/No 

(b)If yes, the gas group to which it conforms as
per  IS:2148

24. Type of mounting 

25. Direction of rotation as viewed from DE END 

26.  Standard continuous rating at 40 deg.C. ambient 
temp. as per Indian Standard (KW)

27.  Derated rating for specified normal condition  i.e. 
50 deg. C ambient temperature (KW) 

28. Maximum continuous load demand of driven 

29. Rated Voltage (volts) 

30. Permissible variation of : 

a. Voltage (Volts)

b. Frequency (Hz)

c. Combined voltage and frequency

31. Rated speed at rated voltage and 

32. At rated Voltage and frequency: 

a. Full load current

����������	
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EPC PACKAGE FOR 

PATRATU SUPER THERMAL POWER 
STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

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

DB07: MOTORS PAGE 
14 OF 17 

 

 b. No load current  

33.  Power Factor at  

 a. 100% load  

 b. NO load  

 c. Starting.  

34.  Efficiency at rated voltage and frequrecy,   

 a.100% load  

 b. 75% load  

 c. 50% load  

35.  Starting current (amps) at  

 a. 100 % voltage  

 b. 85% voltage  

 c. 80% voltage  

36.  Minimum permissible starting Voltage (Volts)  

37.  Starting time with minimum permissible voltage   

 a. Without driven equipment coupled  

 b. With driven equipment coupled  

38.  Safe stall time with 100% and 110% of rated  

  a. From hot condition  

  b. From cold condition  

39.  Torques :    

 a. Starting torque at min. permissible voltage(kg-  

 b. Pull up torque at  rated voltage.  

 c. Pull out torque   

 d. Min  accelerating torque (kg.m) available  

 e.Rated torque (kg.m)   

40.  Stator winding resistance per phase (ohms at 20  

41.  GD2 value of motors  
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EPC PACKAGE FOR 

PATRATU SUPER THERMAL POWER 
STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 

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

DB07: MOTORS PAGE 
15 OF 17 

 

42.  No of permissible successive starts when motor is  
in hot condition 

 

43.  Locked Rotor KVA Input   

44.  Locked Rotor KVA/KW   

45.  Vibration limit :Velocity (mm/s)  

46.  Noise level limit (dBA)   

C. CONSTRUCTIONAL FEATURES  

1.  Stator winding insulation  

 a. Class & Type  

 b. Winding Insulation Process    

 c. Tropicalised (Yes/No)  
 d. Temperature rise over specified maximum 

ambient  temperature of 50 deg C 
 

 e. Method of temperature measurement  

 f.  Stator winding connection  

2.  Main Terminal Box  

 a. Type  

 b. Location(viewed from NDE side)  

 c. Entry of cables(bottom/side)  

 d. Recommended cable size(To be matched with 
cable size envisaged by owner) 

 

 e. Fault level (MVA),Fault level duration(sec)  

 f. Cable glands & lugs details (shall be suitable for  

3.  Type of DE/NDE Bearing  

4.  Motor Paint shade   

5.  Weight of  

 a.  Motor stator (KG)  

 b.  Motor Rotor (KG)  

 c.  Total weight (KG)  

D. List of accessories.  
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EPC PACKAGE FOR 

PATRATU SUPER THERMAL POWER 
STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
SECTION – VI, PART-G 
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1. 3
. 

Space Heaters  (Applicable for 30 KW & above 
motor) (Nos./Power in watts/supply voltage) 

 

2.  Terminal Box for Space Heater (Yes/No)  

3.  Speed switch (Yes/No)  

4.  Insulation of bearing (Yes/No)  

5.  Noise reducer(Yes/No)  

6.  Grounding pads  

      i) No and  size on motor body  

      ii) Nos on terminal Box  

7.  Vibration pads  

     i) Nos and  size   

     ii) Location  

8.  Any other fitments  

E.  List of curves.  

1.  Torque speed characteristic of the motor  

2.  Thermal withstand characteristic  

3.  Starting. current Vs. Time   

4.  Starting. current Vs speed   

5.  P.F. and Effi. Vs Load  

F. Additional Data to be filled for each rating of 
DC Motor 

 

1. Rated armature voltage (Volt)  

2. Rated field excitation (Amp)  

3. Permissible % variation in voltage  

4. Minimum Permissible Starting voltage (volt)   

5. At rated voltage  

 i)Full load Armature current.(Amp)  

 ii)Full load Field current (Amp)  
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STATION EXPANSION PHASE-I (3X800 MW) 

TECHNICAL DATA SHEETS 
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 iii)No load Armature current (Amp)  

6. Full load Field current (Amp)  

7. No load Aramature current (Amp)  

8. Minimum permissible field current(Amp) to avoid  

 i) Maximum permissible voltage  

 ii) Rated voltage  

 iii) Minimum Permissible Voltage  

9. Resistance (indicative Values) in ohm  

 i)Armature winding(Arm + IP + Series) at 25  

 ii) Field Winding at 25 deg. C  

10.. Inductance (indicative values)  

 i) Armature winding  

 ii) Field winding  

11 Value of trimmer resistance (ohm) to be 
connected in series with  the shunt field to 

 

 i) 220 V DC  

 ii) 250 V DC  

 iii) 187 V  DC  

12 Value of the external resistance (ohm)required to 
be connected in series with armature during 
starting only 

 

13 Technical data sheet for external resistance box  

14 GA drawing of motor  

15 Starting time calculation  

16 Starter resistance design calculation  

17 Electrical connection diagram of motor  
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TITLE: 
  KORBA SUPER THERMAL POWER PLANT 

TECHNICAL SPECIFICATIONS FOR
AGITATORS OF FGD SLURRY TANKS 

SPECIFICATION No: PE-TS-466-571-18000-A002 
SECTION-I, SUB-SECTION-D 
REV. 00 DATE: OCT 2021 
SHEET : 1 OF 1 

 

ANNEXURE-I

LIST OF MAKES OF SUB VENDOR ITEMS

259 of 326



Sl.no. Item Category of 
Inspection 

Sub-vendor Place Remarks 

1. PAINT III ASIAN PAINT   
III BERGER   
III KANSAI NEROLAC   
III JOTUN   
III SHALIMAR   
III JENSON & NICHOLSON 

(I) LTD 
  

III CDC CARBOLINE (I) LTD.   
III ADDISON PAINTS LTD   
III GRAND POLYCOAT   

NOTES: INSPECTION CATEGORIZATION 
CAT I: INSPECTION BY OWNER, BHEL/BHEL NOMINATED TPIA & VENDOR. MDCC WILL BE ISSUED 
BASED ON INSPECTION REPORT IN LINE ITH APPROVED QAP. 
CAT II: INSPECTION BY BHEL/BHEL NOMINATED TPIA & VENDOR. MDCC WILL BE ISSUED BASED ON 
INSPECTION REPORT IN LINE ITH APPROVED QAP. 
CAT III: MDCC WILL BE ISSUSED BASED COC & MTC ISSUSD BY VENDOR AND VERIFICATION BY BHEL / 
OWNER IN LINE WITH APPROVED QAP/CHECK LIST 
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ANNEXURE-A

� The list of all bought out items like gearbox, coupling, bearings etc. with makes and country of 
origin and contact details of the manufacturers to be mentioned along with offer to be 
submitted in the format attached in section II Annexure-6 as an information to BHEL. 
 

� Bidder has to submit the sub-vendor questionnaire (attached herewith) along with necessary 
credentials in case the proposed sub-vendor is not as per the list provided. 
 

�  Acceptance of makes shall be subject to BHEL/ End customer acceptance during the detailed 
engineering without cost and delivery implication to BHEL. 

Page 262 of 331266 of 326

•     The complete list will be necessarily submitted within one month of placement of LOI to ensure 
timely placement of order for BOIs. Bidder to assess the capability of their proposed sub-vendors in 
terms of preparation of drawings, calculations, documents, quality assurance, supply of material etc. as 
per project schedule before placing the order on them.



 
CORPORATE QUALITY ASSURANCE

SUB-VENDOR QUESTIONNAIRE 

 

Format No. : QS-01-QAI-P-04/F2-R2                 1/2                                            Engg. div./QA&I 
 
 

i. Item/Scope of Sub-contracting

ii. Address of the registered office Details of Contact Person

(Name, Designation, Mobile, Email) 

iii. Name and Address of the proposed Sub-vendor’s works

where item is being manufactured 

Details of Contact Person:

(Name, Designation, Mobile, Email) 

iv. Annual Production Capacity for proposed item/scope of 

sub-contracting 

v. Annual production for last 3 years for proposed item/scope 

of sub-contracting 

vi. Details of proposed works

1. Year of establishment of present works

2. Year of commencement of manufacturing at above works

3. Details of change in Works address in past (if any)

4. Total Area 

Covered Area

5. Factory Registration Certificate Details attached at Annexure – F2.1

6. Design/ Research & development set-up 

(No. of manpower, their qualification, machines & tools 

employed etc.)   

Applicable / Not applicable if manufacturing is as 

per Main Contractor/purchaser  design) 

Details attached at Annexure – F2.2 

(if applicable)  

7. Overall organization Chart with Manpower Details

(Design/Manufacturing/Quality etc)  

Details attached at Annexure – F2.3

8. After sales service set up in India, in case of foreign sub-

vendor   

(Location, Contact Person, Contact details etc.)  

Applicable / Not applicable

Details attached at Annexure – F2.4 

9. Manufacturing process execution plan with flow chart

indicating various stages of manufacturing from raw 

material to finished product including outsourced process, 

if any 

Details attached at Annexure – F2.5
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CORPORATE QUALITY ASSURANCE

SUB-VENDOR QUESTIONNAIRE 

 

Format No. : QS-01-QAI-P-04/F2-R2                 2/2                                            Engg. div./QA&I 
 
 

10. Quality Control exercised during receipt of raw 

material/BOI, in-process , Final Testing, packing 

Details attached at Annexure – F2.6

11. Manufacturing facilities 
(List of machines, special process facilities, material handling etc.) 

Details attached at Annexure – F2.7

12. Testing facilities 

(List of testing equipment) 

Details attached at Annexure – F2.8

13. If manufacturing process involves fabrication then- Applicable / Not applicable

Details attached at Annexure – F2.9 

(if applicable) 

List of qualified Welders

List of qualified NDT personnel with area of specialization

14. List of out-sourced  manufacturing processes with Sub-

Vendors’ names & addresses 

Applicable / Not applicable

Details attached at Annexure. –F2.10  

(if applicable)  

15. Supply reference list including recent supplies Details attached at Annexure – F2.11

(as per format given below) 
Project/ 
package  

Customer 
Name 

Supplied Item (Type/Rating/Model 
/Capacity/Size etc) 

PO ref no/date Supplied Quantity Date of Supply 

  

16. Product satisfactory performance feedback 

letter/certificates/End User Feedback 

Attached at annexure - F2.12             

17. Summary of Type Test Report (Type Test Details, Report 

No, Agency, Date of testing) for the proposed product  

(similar or higher rating) 

Note:- Reports need not to be submitted 

Applicable / Not applicable

Details attached at Annexure – F2.13 

(if applicable) 

18. Statutory / mandatory certification for the proposed 

product  

Applicable / Not applicable

Details attached at Annexure – F2.14 

(if applicable)  

19. Copy of ISO 9001 certificate 

(if available)  

Attached at Annexure – F2.15             

20. Product technical catalogues for proposed item (if 

available) 

Details attached at Annexure – F2.16

Name: Desig: Sign: Date:

Company’s Seal/Stamp:- 
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SPECIFICATION NO. :PE-TS-466-571-18000-A002

ANNEXURE II

Sl. No. PARTICULARS

Unit /Quantity

( Nos./SET/%)

1 AGITATORS

1.1 AUXILIARY ABSORBENT TANK AGITATOR 

1 Impeller Assembly  1 no. of each type and size

2 Bearing Assembly  1 no. of each type and size

3 Motor  1 no. of each type

4 Belt and Pulley (If applicable)  1 no. of each type and size

5 Gear Box Assembly (If Applicable)  1 no. of each type and size

6 Agitator shaft assembly 1 no. of each type and size

7 Shaft Seal 1 no. of each type and size

8 Complete Agitator Assembly 1 no. of each type and size

1.2 LIMESTONE SLURRY STORAGE TANK AGITATORS

1 Impeller Assembly  1 no. of each type 

2 Bearing Assembly  1 no. of each type 

3 Motor  1 no. of each type 

4 Belt and Pulley (If applicable)  1 no. of each type 

5 Gear Box Assembly (If Applicable)  1 no. of each type 

6 Agitator shaft assembly 1 no. of each type and size

7 Complete Agitator Assembly 1 no. of each type and size

1.3 PRIMARY HYDRO-CYCLONE FEED TANK AGITATOR

1 Impeller Assembly  1 no. of each type 

2 Bearing Assembly  1 no. of each type 

3 Motor  1 no. of each type 

4 Belt and Pulley (If applicable)  1 no. of each type 

5 Gear Box Assembly (If Applicable)  1 no. of each type 

6 Agitator shaft assembly 1 no. of each type and size

7 Complete Agitator Assembly 1 no. of each type and size

1.4 SECONDARY HYDROCYCLONE FEED TANK AGITATOR

1 Impeller Assembly  1 no. of each type 

2 Bearing Assembly  1 no. of each type 

3 Motor  1 no. of each type 

4 Belt and Pulley (If applicable)  1 no. of each type 

5 Gear Box Assembly (If Applicable)  1 no. of each type 

6 Agitator shaft assembly 1 no. of each type and size

TECHNICAL SPECIFICATION FOR

AGITATOR

(3 x200 + 3 X 500 + 1 X500) MW KORBA STPP
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SPECIFICATION NO. :PE-TS-466-571-18000-A002

ANNEXURE II

Sl. No. PARTICULARS

Unit /Quantity

( Nos./SET/%)

TECHNICAL SPECIFICATION FOR

AGITATOR

(3 x200 + 3 X 500 + 1 X500) MW KORBA STPP

7 Complete Agitator Assembly 1 no. of each type and size

1.5 FILTRATE WATER TANK AGITATOR 

1 Impeller Assembly  1 no. of each type 

2 Bearing Assembly  1 no. of each type 

3 Motor  1 no. of each type 

4 Belt and Pulley (If applicable)  1 no. of each type 

5 Gear Box Assembly (If Applicable)  1 no. of each type 

6 Agitator shaft assembly 1 no. of each type and size

7 Complete Agitator Assembly 1 no. of each type and size

1.6 WASTE WATER TANK AGITATOR

1 Impeller Assembly  1 no. of each type 

2 Bearing Assembly  1 no. of each type 

3 Motor  1 no. of each type 

4 Belt and Pulley (If applicable)  1 no. of each type 

5 Gear Box Assembly (If Applicable)  1 no. of each type 

6 Agitator shaft assembly 1 no. of each type and size

7 Complete Agitator Assembly 1 no. of each type and size

1.7
 AGITATOR FOR DRAIN PIT (FOR ABSORBER AREA,GYPSUM 

AREA AND LIMESTONE AREA)

1 Impeller Assembly  1 no. of each type and size

2 Bearing Assembly  1 no. of each type and size

3 Motor  1 no. of each type and size

4 Belt and Pulley (If applicable)  1 no. of each type and size

5 Gear Box Assembly (If Applicable)  1 no. of each type and size

6 Agitator shaft assembly 1 no. of each type and size

7 Complete Agitator Assembly 1 no. of each type and size
Note: 

1)One set means 100% complete replacement of the particular component/equipment, as mentioned i.e., Set for the particular equipment, 
would include all components required to replace the item. For example, a set of bearing shall include all hardware normally required 
while replacing the bearings. It is further, intended that the assembly / sub assembly which have different orientation (like left hand or right 
hand, top or bottom), different direction of rotation or mirror image positioning or any other reasons which result in maintaining two 
different sets of the spares to be used for the subject assembly / sub assembly, these shall be considered as different types of 
assembly/sub assembly.

2) Wherever the quantities have been indicated for each type, size, thickness, material, radius, range etc. these shall cover all the items 
supplied and installed.
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SPECIFICATION NO. :PE-TS-466-571-18000-A002

ANNEXURE II

Sl. No. PARTICULARS

Unit /Quantity

( Nos./SET/%)

TECHNICAL SPECIFICATION FOR

AGITATOR

(3 x200 + 3 X 500 + 1 X500) MW KORBA STPP

6) All spares supplied under this contract shall be strictly interchangeable with parts for which they are intended for replacements. These 
spares should include all mounted accessories like components, boards, add or items, fitting, connectors etc. and be complete in all 
respects so that the replacement of the main items by these spares does not require any additional item. The vendors must conform the 
pair to pair compatibility of each electrical spares modules with the modules supplied in the original package. All electronic modules 
should be pre-set and/or pre-programmed for ready use at site. Alternatively, suitable instruction sheet indicating the details of required 
PCB jumper position, BCD which is setting, EPROM/PROM listing etc should be packed along with each module. Also a caution mark 
sign should be put on all such module which needs pre-setting/pre-programming before putting them in to service. The spare shall be 
treated and properly packed for long term storage.

7) 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.

3) In case spares indicated in the list are not applicable to the particular design offered by the bidder, the bidder should offer spares 
applicable to offered design with quantities generally in line with the approach followed in the above list.

5) Mandatory spares shall not be dispatched before dispatch of corresponding main equipment. Pls. refer NIT for delivery schedule. The 
spares shall be treated and packed for a long storage under the climatic condition prevailing at site.

9)All the spares shall be manufactured along with the main equipment components as a continuous operation as per same specification 
and quality plan.

10)The Contractor shall warrant that all spares supplied will be new and in accordance with the Contract Documents and will be free from 
defects in design, material and workmanship.

11)  Any cell left blank in the unpriced schedule shall be teated as "Quoted"

12) Bidder to provide mandatory spares as asked above for each type of tank separately ,even in case type & size of tank of agitator is
similar.

4) Any item which is quoted as “not applicable” in the above list and is found to be “applicable” at a later date shall be supplied by the 
bidder without any commercial implications. The Bidder shall note that if there in any change/ variation in equipment/ system during detail 
engineering which causes any change/ variation in the essential spares quantity, the same shall be supplied without any commercial 
implications. The price indicated for the mandatory spares shall be considered for the purpose of evaluation.

8) Set for the particular equipment, would include all components required to replace the item, for example a set of bearing shall include 
all hardware normally required while replacing the bearings. It is further intended that the assembly / sub-assembly which have different 
orientation (like left hand or right hand, top or bottom), different direction of rotation or mirror image positioning or any other reasons which 
result in maintaining two different sets of the spares to be used for the subject assembly / sub-assembly, these shall be considered as 
different types of assembly/sub-assembly.
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

5 00HTK0

3BB001/

002

Lime 

stone 

slurry 

storage 

Tank

16000 mmD 

X 16000mmH

Quantity = 2 

no. (1W+1S)

(Common for 

all units)

Process 

Capacity 

for each 

tank

a) Limestone required = 12.537 +

(4*9.263) TPH from 

(Stream No: <501> x 5 Units)  

b) 20% (w/w) Limestone slurry

= 49.589 TPH / 20% mass flow rate 

= 247.945 TPH 

c) 20%(w/w) Limestone slurry density 

= 1.130 t/m3

d) 20% (w/w) Limestone slurry 

= 247.945 TPH / 1.130 volume flow rate 

= 218.8394 m3/hr 

Retention 

Time

12.0 hr

Required 

volume

218.8394 m3/h x 12 hr = 2626.07 m3

Tank Level is designated as follows

Top 16.0

HH 15.2

H 15.0

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 16.0 ������������	�
�	���5.0-1.2) m 

= 2774.6 m3 > 2626.07 m3

Hold Volume 
= 16.0 ������������	�
�	��5.2 m

= 3056 m3

*L and LL level is finalized by vendor
s information of Limestone slurry Feed pump and agitator.

M

16.0 m

16.0 mD

H =15.0 m

L = 1.2 m
LL =1.0 m

HH =15.2 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

6 00HTK0

0BB001

Auxiliary 

Absorbent

Tank

13500mmD x

13500mmH

Quantity = 1 

no (Common 

for three

units)

Process 

Capacity

Absorber Tank Volume = 1759.26 m3

(with 20% margin)  

(3X200MW Absorber tank Size � 

26.9mX10.9mX5.0m= 1466.05 m3 

20 % margin =1466.05 X 1.2=1759.26 m3 )

 

Retention 

Time

Batch Operation 

Required 

volume

1759.26 m3

` Tank Level is designated to be empty 

during normal operation. Therefore the 

volume from bottom to HH is 

considered as hold volume of tank.

Top 13.5

HH 12.7

H 12.5

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 13.5 ������������	�
�	����5 m

= 1789.23 m3 > 1759.26 m3

Hold Volume 
= 13.5 ������������	�
�	��2.7 m

= 1817.9 m3

*L and LL level is finalized by vendor
s information of Auxiliary Absorbent tank pump and agitator.

M

13.5 m

13.5 mD

H =12.5 m

HH =12.7 m
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S.No Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

2 00HTM00 

BB001

Primary 

Hydro 

cyclone 

feed  Tank

8000 mm D x

8900 mm H

Quantity = 1 

no.

Process 

Capacity

289.407 m3/h 

(Stream No: <201> x 5 absorber 

units) 

Retention 

Time

1 Hour

Required 

volume

289.407 m3/h x 1 hr 

= 289.407 m3

Tank Level is designated as 

follows

Top 8.9

HH 8.4

H 8.2

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 8.0 ������������	�
�	��8.2-1.2)

m = 351.8 m3 > 289.407 m3

Hold Volume 
= 8.0 ������������	�
�	�8.4 m

=422 m3

*L and LL level is finalized by vendor
s information of Waste water hydro cyclone feed pump

and agitator.

HH = 8.4 m

L = 1.2 m
LL =1.0 m

M

8.9 m

8.0 mD

H =8.2 m
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S.No Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

3 00HTM04 

BB001

Secondary 

Hydro 

cyclone 

feed  Tank 

6500 mm D 

X 7300mm H

Quantity = 1 

no.

Process 

Capacity

167.2 m3/h (31.17 X4 + 42.52 )

(Design point- 4X500MW-

Stream No: <202> x 4 Units +  

Design point  3X200MW - Stream 

No: <202>) 

Retention 

Time

1 Hours

Required 

volume

167.2 m3/h x 1 hr 

= 167.2 m3

Tank Level is designated as 

follows

Top 7.3

HH 6.8

H 6.6

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 6.5 ������������	�
�	����6-1.2) 

m = 179.2 m3>167.2 m3

Hold Volume 
= 6.5 ������������	�
�	���8 m

=225.6 m3

*L and LL level is finalized by vendor
s information of Waste water hydro cyclone feed pump

and agitator.

HH = 6.8 m

L = 1.2 m
LL =1.0 m

M

7.3 m

6.5 mD

H =6.6 m
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Tank Sizing Basis  
Tank size is decided as per the following

LL � Pump LL level m

L � LL + 0.2 m

H - Effective height m

HH - H + 0.2 m

Top - HH + 0.5 m

Effective volume = 3.14 / 4 x ������	���-L)

Hold volume = 3.14 / 4 x ������	�����

H/D ratio = 1 - 1.2

 

S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

1 00HTM 03 

BB001

Filtrate 

water 

Tank 

6500 mm D X 

7000mm H

Quantity = 1 

no (Common 

for all units)

Process 

Capacity

259.943 m3/h 
(Stream No: <402> x 5 absorber units)  

Retention 

Time

0.5 Hr

Required 

volume

259.943 m3/h x 0.5 hr 
=129.9715 m3

Tank Level is designated as follows

Top 7.0

HH 6.5

H 6.3

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 6.5 ������������	�
�	����3-1.2) m 

= 169.2 m3>129.9715 m3

Hold Volume 
= 6.5 ������������	�
�	���5 m

= 215.69 m3

*L and LL level is finalized by vendor
s information of filtrate water pump and agitator.

M

Top

D

H

L
LL

HH

HH=6.5 m

L=1.2 m
LL=1.0 m

6.5 mD 

M 

7.0 m 
H=6.3 m
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S.
No 

Item 
No 

Service Design 
Spec 

Process 
Parameter 

Design Basis 

4 00HTM 

05BB0

01

Waste 

water 

storage 

Tank

8500 mmD X 

9700 mmH

Quantity = 1 

no.

Process 

Capacity

50.982 m3/h (Stream No: <205> x 5

Absorber units) 

Retention 

Time

8.0 Hours

Required 

volume

50.982 m3/h x 8.0 hr 

= 407.856 m3

Tank Level is designated as follows

Top 9.7

HH 9.2

H 9.0

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 8.5 ������������	�
�	��9.0-1.2) m 

= 442.6 m3 > 407.856m3

Hold Volume 
= 8.5 ������������	�
�	�9.2 m

=522 m3

*L and LL level is finalized by vendor
s information of Waste water pump and agitator.

HH = 9.2 m

L = 1.2 m
LL =1.0 m

M

9.7 m

8.5 mD

H =9.0 m
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S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

9 00HTT02

BB001

Lime 

Stone 

Area 

Drain 

Sump

4000mmW 

X 4000mmL 

X 4000mmH

Quantity = 1 

no.(Commo

n for all

units)

Process 

Capacity 

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m 

= 27.2 m3 >25 m3

Hold Volume 
= 4.0 m x 4.0 m x 3.5 m = 56 m3

*L and LL level is finalized by vendor
s information of Sump pump and agitator.

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m

MM
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

7 10/30HTT

00BB001

Absorber 

Area 

Drain 

Sump

4000mmW X 

4000mmL X 

4000mmH

Quantity = 5

nos. for five 

absorber 

Units

Process 

Capacity 

for each 

Sump

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m

= 27.2 m3 >25 m3

Hold Volume 
= 4.0 m x 4.0 m x 3.5 m = 56 m3

*L and LL level is finalized by vendor
s information of Sump pump and agitator.

M

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m
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S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

8 00HTT01

BB001

Gypsum 

Area 

Drain 

Sump

4000mmW 

X 4000mmL 

X 4000mmH

Quantity = 1 

no.

(Common 

for all units)

Process 

Capacity 

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m 

= 27.2 m3 >25 m3

Hold Volume 
= 4.0 m x 4.0 m x 3.5 m = 56 m3

*L and LL level is finalized by vendor
s information of Sump pump and agitator.

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m

MM
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TITLE: 

                                        KORBA SUPER THERMAL POWER PLANT 
              TECHNICAL SPECIFICATIONS FOR                                       
        AGITATORS OF FGD SLURRY TANKS 

SPEC. NO.: PE-TS-466-571-18000-A002 

SECTION-I, SUB-SECTION- D, ANNEXURE-IV 

 

REV. NO.: 0                                  DATE     OCT 2021 

  

 
 

DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING 

The successful bidder shall submit the following drawings / documents during detail engineering for approval / information / reference                            

(as the case may be): -  

 

 

 

 

 

 

 

                         

 

 

 

            

 

      

 

 

 

 

 

Sl.  
No. 

BHEL Drawing / 
Document No. Title Schedule Date Drawing 

Classification  

1 PE-V0-466-571-A001 

GA drawing, Exploded view,  sectional view with Material 

of construction, mechanical seal , gearbox for  all Agitator 

models 

2 weeks from LOI Primary 

2 PE-V0-466-571-A002 Data sheet for all Agitator   2 weeks from LOI 
Primary 

3 PE-V0-466-571-A003 Agitator Performance curve of all Agitators 2 weeks from LOI 
Primary 

4 PE-V0-466-571-A004 
Electrical motor  GA drawing & Data sheet  and  
performance curves  of all motors 

2 weeks from LOI 
Primary 

5 PE-V0-466-571-A005 Quality plan & Inspection and Test Procedure 2 weeks from LOI Primary 

6 PE-V0-466-571-A006 Agitator and Motor Sizing Calculation 2 weeks from LOI Primary 

7 PE-V0-466-571-A007 O&M Manual for Agitator 4 weeks from LOI Secondary 

8 PE-V0-466-571-A008 Utility Consumption 4 weeks from LOI Secondary 

9 PE-V0-466-571-A009 Foundation Data including Anchor plan 4 weeks from LOI Secondary 

10 PE-V0-466-571-A010 Lubricating oil list 4 weeks from LOI Secondary 

11 PE-V0-466-571-A011 Special tools list, Start-up & Commissioning Spares 4 weeks from LOI Secondary 

12 PE-V0-466-571-A012 
Installation and assembly procedure including Pre 
Commissioning Check List 4 weeks from LOI 

Secondary 
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NOTEs:  

1. Bidder to note that BHEL reserves the right for drawing/document submission through web based document management system. Bidder would be 

provided access to the DMS for drawing/document approval and adequate training for the same. Detailed methodology would be finalized during the 

kick-off meeting. Bidder to ensure following at their end. 

 

a) internet explorer version – minimum internet explorer 7. 

b) Internet speed – 2 mbps (minimum preferred). 

c) Pop ups from our external DMS IP (124.124.36.198) should not be blocked. 

d) Vendor’s internal proxy setting should not block DMS application’s link (http://dmsserver.bhelpem.com/wrench%20web%20access/login.aspx.). 
 

2. The above drawing list is tentative and shall be finalized with the successful bidder after placement of order. While some of the drawings indicated 

above may not be applicable, some additional drawings may also be required based on scope of work. 

3. Drawings shall be prepared in Auto-Cad latest edition. Required no. of hard and soft copies (editable) of the drawings shall be furnished as per  

    requirement specified elsewhere in the specification. 

4. Only manual calculation with authentic supporting literature (e.g. extracts of hand Book/ standard/codes) shall be acceptable. All design calculations 

and drawings shall be in SI system only. 

5. All the drawings and documents including general arrangement drawing, data sheet, calculation etc. to be furnished to the customer during detailed  

    engineering stage shall include / indicate the following details for clarity w.r.t. Inspection, construction, erection and maintenance etc.: 

a) All drawings and documents shall indicate the list of all reference drawings including General Arrangement. 

b) All drawings shall include / show plan, elevation, side view, cross-section, skin section, blow-up view; all major self-manufactured and bought out 

items shall be labelled and included in BOQ / BOM in tabular form. 

c) Painting schedule shall also be made as a part of general arrangement drawing of each equipment / items indicating at least 3 trade names. 

d) All the drawings required to be furnished to customer during detailed engineering stage shall include technical parameters, details of paints and   

lubrication, hardness and BOQ / BOM in tabular form indicating all major components including bought out items and their quantity, material of 

construction indicating its applicable code / standard, weight, make etc. 
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e) Void. 

f) Drawings and documents not covered above but required to check safety of machines/ system, shall be submitted during detailed engineering stage 

without any commercial implication. 

g) All drawings shall include "B.O.M" and indicate quantity, material of construction, make along with IS/BS No., Technical parameters, dimensions, 

hardness, machining symbol and tolerance, requirement of radiography and hydraulic tests, painting details, elevation, side view, plan, skin section 

and blow-up view for clarity. 

h) All drawings shall be prepared as per BHEL's title block and shall bear BHEL's drawing No. Documents marked for submission to BHEL’s Customer 

shall also bear BHEL's Customer’s drawing No. 

i) Schedule of drawings submissions, comment incorporations & approval shall be as stipulated in the specifications. The successful bidder shall depute 

his design personnel to BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get documents approved in the 

stipulated time. 

j) Bidder to follow the following the drawing submission schedule. 

k) 1st submission of drawings from date of LOI as per the submission schedule. 

l) Every revised submission incorporating comments – within 7 days. 

m) Bidder to submit revised drawings complete in all respects incorporating all comments.  

n) The primary drawings are to be considered as the basic engineering drawings. 

Any incomplete drawing submitted shall be treated as non-submission with delays attributable to bidder’s account. For any clarification/ discussion  

required to complete the drawings, the bidder shall depute his personal to BHEL for across the table discussions/ finalizations/ submissions of drawings.                                      

 

SIGNATURE: ___________________ 

COMPANY SEAL                      NAME        : ___________________ 
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SEAWORTHY PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT)

1 GENERAL

This standard lays down packing instructions for seaworthy packing of Components /Assemblies/
Equipment to be dispatched against Customer's contracts, for which there are no special instructions 
issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during 
transit for storage. For specific applications the concerned engineering department shall issue a 
product standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines for seaworthy packing to be complied with for packing of 
Components /Assemblies / Equipment. This packing shall be suitable for different handling operations 
and for the adverse conditions during transportation and during indoor / outdoor storage for periods 
more than one year.

3 CROSS REFERRED SPECIFICATION

– Multi-layered cross laminated plastic film  : AA51420
– Packing Wood     : AA51401
– Silica gel      : AA55619
– Thermocole     : AA51416
– Packing slip holders    : AA7240901
– Corrugated Fibre Board    : AA51414
– Rubber sheet     : AA59001 
– VCI paper      : AA51406
– High quality full glossy out door finishing paint : AA56126
– Polyethylene air bubble film   : IS 12787
– Structural steel - standard quality (plates, sections, strips flats & bars) : AA10108
– International Standards For Phytosanitary Measures No. 15  : ISPM-15:2009

4 WOOD SPECIFICATION FOR PACKING

The wood shall conform to specification AA51401.

For export packing wood in addition to the above the following has to be met:

The standard requires the use of debarked wood in the construction of compliant wood packaging 
material. Debarked wood is defined in the ISPM 5.

5 TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components 
/Assemblies.
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– ‘OP’ - Open Type
– ‘PP’ - Partially Packed
– ‘CP’ - Crate Packing - Components/Equipment requiring physical protection
– ‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipment which require corrosion & 

physical protection
– ‘CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz. Water 

Proof, Shock Proof, etc.

6 DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

6.1 ‘OP’ - Open Type
In case, of components which are not affected by water & dust & do not require special protection &, are 
generally not machined, shall be sent as open packages. However these components may be sent in 
crates, wherever necessary.

6.2 ‘PP’ - Partially Packed
Components which need special protection, at selected portions only, shall be dispatched partially
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such 
surfaces after application of TRP should be protected with Multi-layered cross laminated plastic film to 
AA51420.

6.3 ‘CP’ - Crate Packing – General
Assemblies/Components which need only physical protection from the point of view of handling shall be 
dispatched duly packed in crates.

6.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment
a) Small & Medium sized components/assemblies/equipment due to size/weight & to avoid handling, 

and pilferage, problems shall be packed in Case/Containers.
b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin 

muslin cloth cotton bags shall be suitably placed.
c) Small machines/components of less weight shall be provided with suitable cushioning. Wood 

Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets 
and sealed.

d) The components inside the case shall be entirely covered with Multi-layered cross laminated 
plastic film to AA51420, where-ever required.

6.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies
Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed 
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be 
suitably placed in the cartons. The cartons shall be entirely covered with Multi-layered cross 
laminated plastic film to AA51420, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to AA55619.
c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole), 

Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 Expanded 
polystyrene (Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of AA51414.
6.6 Special Packing
Components requiring special packing (as per customer/contractual/ engineering requirements) not 
included in this specification shall be covered by product standards. 
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7 PREPARATION OF PACKING CASE

1) Cases and crates with gross weight up to 1,000 kgs. shall be provided with bottom cleats of min. 
40 mm thicknesses to ensure clearance for handling by forklift. Cases and crates exceeding gross 
weight of 1,000 kgs. shall be provided with skid runners, number and size according to weight of 
package. 

2) The base of the case shall be made of wooden batons for planks giving necessary reinforcement, 
such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level 
depending upon size & weight of equipment. However for packing cases of smaller size equipment 
can be at a height of 40 mm from the ground level.

3) In case of 'CR1 - Packing Viz. Electrical & Electronic components for instruments/assemblies, a 
rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the 
base to act as cushioning to the equipment.

4) The four sides, shall be lined, from inside with multi-layered cross-laminated polyethylene sheet of 
90GSM as per AA51420 and tacked at suitable places.
Whenever specified the top cover will have a layer of multi-layered cross laminated polyethylene 
sheet of 90 GSM over the cover. This should project about 100 - 250mm on all sides. 
It is preferable to have a single piece of the above Multi-layered cross laminated polyethylene 
sheet fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of 
approximately 100mm. 

5) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place 
suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to 
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

6) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden 
batons.

7) Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides 
preferably by a single piece. 

8) For indoor panels/equipment, provide suitable packing batons with covering of 
Thermocole/expanded soft polyethylene foam/polyethylene air bubble film wrapped with suitable 
cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

9) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips, 
Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever 
necessary.

10) The inner side of the top cover shall be lined with polyethylene sheet, of at least
11) 100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of 

the case on all sides of the top cover shall be provided below the top cover. This projection, after 
nailing the top cover, shall be folded over, on the sides of the crates & tacked, to, prevent ingress of 
water from the top.

12) For specific requirement of packing the cases are to be provided with Tongue and Groove joints.

8 STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty 
steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per AA10108 with proper reinforcement with I, C 
and T Sections.

Following precautions are to be taken during packing:

– Put the Components/Assemblies/Equipment in the steel container properly. Cover the 
Components/Assemblies/Equipment with polythene.

– To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.
– Put cover on steel, container and Bolt Properly.
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9 SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight. 
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to 
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of polyethylene 
sheet. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene sheet 
from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

10 SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate 
shall be selected depending upon the net weight of the consignment.

11 PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no. AA7240901 containing the packing list, sealed in 
thick polyethylene film, shall be fixed one inside and the other outside the packing box.

12 Volatile Corrosion Inhibitor (VCI) Paper

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered 
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and 
chemical conversion protect metals in an enclosed area against corrosion.

b) 7 m3 VCI paper is necessary for 1 m3 of packed item approximately as per AA51406.
Application Limitation:
VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc, 
copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as 
specified in plant standards, drawings. 

13 Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the 
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small 
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene 
film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre 
volume of the packing box
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14 GENERAL PRECAUTIONS

a) While fixing nails during packing, necessary care shall be taken to ensure that materials used for 
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged. 

b) Sling protection brackets to be provided on cases wherever required.
c) It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water 

proof Material to prevent obliteration in transit.
d) The various caution signs shall be marked with stencil on both sides of the packing box.
e) Do not pack any other Mechanical items with this case (do not use any other non-permitted 

packing materials). 
THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.

a) Address of consignee.
b) Purchase Order No./ SO No/WO No.
c) Description of item or title of packing list.
d) Case identification Number/ Packing List No.
e) Net Weight.
f) Gross Weight.
g) Dimensions of box
h) Marking showing upright position.
i) Marking showing sling position.
j) Marking showing umbrella (i.e. for machines/components to be stored under covered storage.
k) Loading and unloading precautions

Page 288 of 331293 of 326



Figure 1 

CENTER OF GRAVITY

Figure 2 
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Table 1 

Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or 
duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.

"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm 
height.

In case of consignment consists of more than one package, each package shall carry its Package No. 
as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door 
finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel 
(AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution 
sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed. 
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15 PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipment while handling in 
various stages of manufacturing packing & despatching.

15.1 Adequate care shall be taken in handling the material, and components to avoid damage during 
receipts, storage issue manufacture & despatch operations.

15.2 Appropriate material handling equipment like fork lifters, cranes etc. Shall be used where 
needed.

15.3 Lifting by crane and transportation by trolley of critical items and large components like rotors 
castings etc. Shall be done carefully.

15.4 For critical items, where specified, special handling fixtures shall be used for lifting.
15.5 Slings and shackles used for lifting the components/equipment shall be checked for fitness and 

suitability before use.
15.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal

surfaces.
15.7 Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable 

wooden pallets.
15.8 HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:
Before loading/unloading a packing case from the carrier look for the following shipping instructions 
painted on the packing case.

– The markings showing the upright position.
– The markings showing the sling position
– Markings showing the fragile contents.
– Other required markings as per Clause No. 12 
15.8.1 Appropriate cranes and slings should be used for different components/ cases. Slings should 

normally make an angle as minimum as possible (width wise) but in no case more than 15º.
15.8.2 Handling and lifting should be done without jerks or impacts.
15.8.3 Immediately after receipt of the goods, the packing should be examined all-round for any sign 

of damage. If necessary, lift the cover or a number of boards of the case so as to make the 
contents visible. In the event of sealed packing being used the plastic sheeting should not be
damaged. It is imperative that the packing material is restored in original condition after the 
inspection.

15.8.4 On receipt of the equipment it should be checked with the shipping list and missing or 
damage if any should be reported immediately. It is important to arrange for immediate 
examination to determine the extent of the damage, the cause of the damage and where 
applicable the person or persons responsible for the damage. According to general practice 
when transporting by railway or by road vehicle the carrier concerned should be immediately 
called upon (within specified periods) for jointly establishing a statement of the damage. This 
is essential as a basis for a subsequent claim and possible damage report to the insurance 
company.

15.8.5 Protective coating applied on machined surfaces should not be disturbed. The plastic 
covering should be put back carefully so that it prevents ingress of dust and moisture. Some 
packing may have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This 
should be restored to its original place as far as possible.

15.8.6 Silica gel and such other chemicals kept in the box as desiccants and indicators should also 
be left in the box itself.

16 GI SHEET

The packing cases are covered with GI sheet on outside for sides and top; inside for bottom as per the 
Figure-3 (GI sheet covering is applicable for all closed type of wooden packing). 
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17 Treatment of Wood & Application and use of the mark

For seaworthy export packing, treatment of wood has to be carried out as below subject to BHEL Engg & 
QC approval. 

As per customer requirement for export packing, wood to be treated as applicable should be done as per 
International Standards for Phytosanitary Measures ISPM: 15 to control the growth stages viz. egg to 
adult of structural insects (beetles, borers, bugs, fleas, flies, lice, moths, roaches, termites) and other 
pests (mice, rats, spiders) etc. in stored products. 

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must 
conform to the requirements described in Annex 2 of ISPM 15. 

17.1 Heat treatment using a conventional steam or dry kiln heat chamber (treatment code for the 
mark: HT)

When using conventional heat chamber technology, the fundamental requirement is to achieve a 
minimum temperature of 56 °C for a minimum duration of 30 continuous minutes throughout the entire 
profile of the wood (including its core). 

This temperature can be measured by inserting temperature sensors in the core of the wood. 
Alternatively, when using kiln-drying heat chambers or other heat treatment chambers, treatment 
schedules may be developed based on a series of test treatments during which the core temperature of 
the wood at various locations inside the heat chamber has been measured and correlated with chamber 
air temperature, taking into account the moisture content of the wood and other substantial parameters 
(such as species and thickness of the wood, air flow rate and humidity). The test series must 
demonstrate that a minimum temperature of 56 °C is maintained for a minimum duration of 30 
continuous minutes throughout the entire profile of the wood. 

Treatment schedules should be specified or approved by the National Plant Protection Organisation 
(NPPO). Treatment providers should be approved by the NPPO.

17.2 Heat treatment using dielectric heating (treatment code for the mark: DH)
Where dielectric heating is used (e.g. microwave), wood packaging material composed of wood not 
exceeding 20 cm when measured across the smallest dimension of the piece or the stack must be 
heated to achieve a minimum temperature of 60 °C for 1 continuous minute throughout the entire profile 
of the wood (including its surface). The prescribed temperature must be reached within 30 minutes from 
the start of the treatment.

Treatment schedules should be specified or approved by the NPPO.

17.3 Methyl bromide treatment (treatment code for the mark: MB)
Wood packaging material containing a piece of wood exceeding 20 cm in cross-section at its smallest 
dimension must not be treated with methyl bromide.

The fumigation of wood packaging material with methyl bromide must be in accordance with a schedule 
specified or approved by the NPPO (National Plant Protection Organisation) that achieves the minimum 
concentration-time product (CT) over 24 hours at the temperature and final residual concentration 
specified in Table 1. This CT must be achieved throughout the profile of the wood, including its core, 
although the concentrations would be measured in the ambient atmosphere. The minimum temperature 
of the wood and its surrounding atmosphere must not be less than 10 °C and the minimum exposure 
time must not be less than 24 hours. Monitoring of gas concentrations must be carried out at a minimum 
at 2, 4 and 24 hours from the beginning of the treatment. In the case of longer exposure times and 
weaker concentrations, additional measurement of the gas concentrations should be recorded at the end 
of fumigation.

If the CT is not achieved over 24 hours, corrective action needs to be taken to ensure the CT is reached; 
for example, the treatment is restarted or the treatment time extended for a maximum of 2 hours without 
adding more methyl bromide to achieve the required CT (see the footnote to Table 2).
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Table 2 – Minimum CT over 24 hours for wood packaging material fumigated with methyl bromide  

Temperature (°C) 
�	��
���3) over 24 h Minimum final concentration 
(g/m3) after 24 h#

21.0 or above 650 24

16.0 – 20.9 800 28

10.0 – 15.9 900 32

# In circumstances when the minimum final concentration is not achieved after 24 hours, a deviation in the 
concentration of ~5% is permitted provided additional treatment time is added to the end of the treatment to 
achieve the prescribed CT.

One example of a schedule that may be used for achieving the specified requirements is shown in Table 3. 

Table 3 – Example of a treatment schedule that achieves the minimum required CT for wood 
packaging material treated with methyl bromide (initial doses may need to be higher in conditions 
of high sorption or leakage)

Temperature (°C) Dosage 
(g/m3) 

Minimum concentration 
(g/m3) at:

2 h 4 h 24 h

21.0 or above 48 36 31 24

16.0 – 20.9 56 42 36 28

10.0 – 15.9 64 48 42 32

Treatment providers should be approved by the NPPO.

17.4 Marking
The specified marks applied to wood packaging material treated in accordance with ISPM 15 must 
conform to the requirements described in ISPM 15. 

18 PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings 
this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during 
transport from origin of dispatched till destination. This inspection may require opening of the package 
and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be 
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening & 
closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate 
entry of personnel.
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Figure 3 

Page 294 of 331299 of 326



  
 
 

 
KORBA SUPER THERMAL POWER PLANT 

TECHNICAL SPECIFICATION FOR  
AGITATORS OF FGD  SLURRY TANKS 

 

SPECIFICATION No: PE-TS-466-571-18000-A002 
SECTION : II  
 
REV: 00 DATE: OCT 21 
SHEET  1 OF 1    

 

 
 
 
 
 
 
 
 
 
 
 

SECTION - II 
 

300 of 326
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LIST OF DOCUMENTS TO BE SUBMITTED WITH 
BID 

SPECIFICATION No: PE-TS-466-571-18000-A002 
SECTION : II  
ANNEXURE-1 
REV: 00 DATE: OCT 2021 
SHEET  1 OF 1    

BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE 
FOLLOWING DOCUMENTS:

Document for Evaluation: 

1. Compliance cum confirmation certificate (Refer Annexure-2 of section-II). 
 

2. Pre-bid clarification, if any, as per format given under Section-II (Annexure-3)  
 

3. Amendment to specification, if any, issued by BHEL dully signed and stamped. 
 

4. Deviation schedule as per format given under Section-II (Annexure-4), in case of any 
deviations by bidder. 
 

5. Documents for meeting the Pre-Qualification Requirement (3K format has to be 
submitted along with supporting documents as given under Annexure-10, section-II). 
 

6. List of special tools and tackles (Refer Annexure-7 of section-II). 
 

7. Dully filled Guaranteed power consumption format (In the format attached with the price 
schedule) declaring guaranteed power consumption value in KW along with the Technical 
offer.  

 
Document for Reference:
 

1. Agitator Schedule filled up by the bidder (Refer Annexure-8 of section-II). 
 

2. GA drawing, Exploded view with Material of construction, total weight of all Agitators 
models offered. 

 
3. Agitator Motor Sizing Calculation. 

 
4. Electrical Load data filled up by the bidder (Refer Annexure-5 of section-II). 

 
5.   Test arrangement at shop  
 
5. Product catalogue for offered agitators 

 
Details mentioned under reference documents are subject finalization during detail engineering 
meeting requirements mentioned in various parts of the specification.   
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    AGITATORS OF FGD SLURRY TANKS    
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SHEET: 1 OF 2 

 

COMPLIANCE CUM CONFIRMATION CERTIFICATE  
 
The bidder shall confirm compliance with following by signing / stamping this compliance 
certificate (every sheet) and furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions, other than those mentioned 
under “exclusion and those resolved as per ‘Schedule of Deviations’, with regard to same.  

 
b) There are no other deviations w.r.t. specifications other than those furnished in the 

‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the 
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’ 

 
c)    Bidder shall submit QP in the event of order based on the guidelines given in the 

specification & QP enclosed therein. QP will be subject to BHEL / CUSTOMER approval & 
customer hold points for inspection / testing shall be marked in the QP at the contract 
stage. Inspection / testing shall be witnessed as per same apart from review of various 
test certificates/ Inspection records etc. This is within the contracted price without any 
extra implications to BHEL after award of the contract. 

 
d) All drawings/ data-sheets / calculations etc. submitted along with the offer shall not be 

taken cognizance off. 
 
e) The offered materials shall be either equivalent or superior to those specified in the 

specification & shall meet the specified / intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre-bid discussions, otherwise BHEL / 
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.  

 
For components where materials are not specified, same shall be suitable for intended 
duty, all materials shall be subject to approval in the event of order. 

 
f)    The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 

included in the base price itself.  
 
g) All sub vendors shall be subject to BHEL / CUSTOMER approval in the event of order.  

 
h) Guarantee for plant/equipment shall be as per relevant clause of GCC / SCC / Other 

Commercial Terms & Conditions  
 

i)    In the event of order, all the material required for completing the job at site shall be 
supplied by the bidder within the ordered price even if the same are additional to 
approved billing break up, approved drawing or approved Bill of quantities within the 
scope of work as tender specification. This clause will apply in case during site 
commissioning, additional requirements emerges due to customer and / or consultant’s 
comments. No extra claims shall be put on this account 
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j) Schedule of drawings submissions, comment incorporations & approval shall be as 

stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s / Customer’s / Consultant’s office for across the table resolution of issues and to 
get documents approved in the stipulated time. 

 
k) As built drawings shall be submitted as and when required during the project execution. 

 
l)   The bidder has not tempered with this compliance cum confirmation certificate and if at 

any stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 

 
m) Successful bidder shall furnish detailed erection manual for each of the equipment 

supplied under this contract at least 3 months before the scheduled erection of the 
concerned equipment / component or along with supply of concerned equipment / 
component whichever is earlier. 

 
n) Document approval by customer under Approval category or information category shall 

not absolve the vendor of their contractual obligations of completing the work as per 
specification requirement. 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. 

 
o) 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.  
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           SPECIFICATION NO.  PE-TS-466-571-18000-A002

                                  KORBA STPP FGD PACKAGE                 SECTION-II

                   AGITATOR                                  ANNEXURE-3

                                                                                                    REV 00 OCT 2021

                   SHEET: 1 OF 1

        

PRE-BID CLARIFICATION SCHEDULE

S.No. Section/Clause/ 
Page No. 

Statement of the referred 
clause

Clarification required

The bidder hereby certifies that above mentioned are the only clarifications required on the 
technical specification for the subject package.

SIGNATURE:___________________

NAME : ___________________

DESIGNATION:__________________

COMPANY: _____________________

DATE:__________________________

COMPANY SEAL
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LOAD TITLE 
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REMARKS LOAD No. NAME 
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CODE 
NOs 

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

 

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

 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) 

 
ANNEXURE-5 

LOAD DATA 

(ELECTRICAL) 

JOB NO. 466 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE KORBA STPP   NAME  DATA FILLED UP ON  
SYSTEM  AGITATOR SIGN.  DATA ENTERED ON  
DEPTT. / SECTION MAUX SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

 

ANNEXURE-5 
Filtrate Water Tank Agitator    1 0    C          

Secondary Waste Water Hydro- 
cyclone Feed Tank Agitator    1 0    C          

Waste Water Tank Agitator    1 0    C          

Limestone Slurry Storage Tank  
Agitator    2 0    C          

 Gypsum Area Drain Sump  
Agitator    1 0    C          

 Limestone Area Drain Sump  
Agitator    1 0    C          

 Auxiliary Absorbent Tank Agitator    3 0    C          

 Primary hydro cyclone feed tank 
Agitator    1 0    C          

Absorber Area Drain Sump 
Agitator -1    1 0    C          

Absorber Area Drain Sump 
Agitator -2    1 0    C          

Absorber Area Drain Sump 
Agitator -3    1 0    C          

Absorber Area Drain Sump 
Agitator -4    1 0    C          

Absorber Area Drain Sump 
Agitator -5    1 0    C          
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   KORBA SUPER THERMAL POWER PLANT 
TECHNICAL SPECIFICATIONS FOR       

AGITATORS OF FGD SLURRY TANKS 
 

SUB-VENDOR LIST 

SPECIFICATION NO. PE-TS-466-571-18000-A002 
SECTION : II 
ANNEXURE : 6 
REV 00 DATE: OCT 2021

SHEET  1 OF 1 

LIST OF MAKES OF ITEMS

S.N. ITEM NAME MANUFACTURER LOCATION
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TITLE: 
 KORBA SUPER THERMAL POWER PLANT 

TECHNICAL SPECIFICATIONS FOR       
AGITATORS OF FGD SLURRY TANKS 

SPECIFICATION NO. PE-TS-466-571-18000-A002 
SECTION : II 
ANNEXURE-7 
REV 00 DATE: OCT 2021

SHEET: 1 OF 1 

                      LIST OF SPECIAL TOOLS AND TACKLES

Bidder shall supply a set of special tools and tackles required either for erection or 
operation or maintenance of the agitator units. A list of such tools and tackles shall 
be submitted along with the offer in the format below.

Sl.no. Description of item Quantity

In case bidder indicates that no special tools and tackles are required but the same 
is found applicable during detailed engineering the same shall be supplied by the 
bidder without any commercial and delivery implications.

SIGNATURE:___________________

NAME         : ___________________

DESIGNATION:__________________

COMPANY: _____________________

DATE:__________________________

COMPANY SEAL
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REV-0

Sl.No. Description
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1 Agitator Sl No. 1 2 3 4 5 6 7 8 9

2 Type
Marine Propeller –
Horizontal Type (Side Entry),

Vertical Type – (Center Mounted)
Vertical Type – 
(Center Mounted)

Vertical Type – 
(Center Mounted)

Vertical Type – (Center 
Mounted)

Vertical Type – 
(Center Mounted)

Vertical Type – 
(Center Mounted)

Vertical Type – 
(Center Mounted)

Vertical Type – 
(Center Mounted)

3 Medium to be handled Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

4 Seal Type Mechanical Seal (Flushless) Not required Not required Not required Not required Not required Not required Not required Not required

5 Duty 
Intermittent- Whenever FGD is under 
maintenance

Continuous Continuous Continuous Continuous Continuous Intermittent Intermittent Intermittent

6 Agitator Location Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor

7 Tank details

a) Tank Shape Vertical Cylindrical Vertical Cylindrical Vertical Cylindrical Vertical Cylindrical Vertical Cylindrical Vertical Cylindrical Rectangular Rectangular Rectangular

b) Tank name Auxiliary Absorbent Tank Limestone Slurry Storage tank Primary Hydrocyclone 
feed tank

Secondary 
Hydrocyclone feed 
tank

Filtrate water tank Waste water Tank Absorber Area Drain 
Pit

Gypsum Dewatering 
Area Drain Pits

Ball Mill Area Drain 
Pit

c) Capacity of Slurry (in m3) 1817.9 3056 422 225.6 215.69 522 56 56 56

Dimension (in m)

d) Diameter 13.5 16.0 8.0 6.5 6.5 8.5 - - -

e) Length - - - - - - 4 4 4

f) Breadth - - - - - - 4 4 4

g) Height 13.5 16.0 8.9 7.3 7.0 9.7 4 4 4

8 MOC of Agitator

9 Quantity of Agitator per tank 3 (Refer note-2) 1 1 1 1 1 1 1 1

10 Total quantity of agitators (for three units) 3 (Refer note-2) 2 1 1 1 1 5 1 1

11 Slurry Analysis
a) Slurry to be handled Gypsem slurry Limestone slurry Gypsem slurry Gypsem slurry Gypsem slurry Gypsem slurry Gypsem slurry Gypsem slurry Limestone slurry

b) Maximum solid particle size 200 mesh (74 μ) 200 mesh (74 μ) 200 mesh (74 μ) 200 mesh (74 μ) 6-7 mm 200 mesh (74 μ) 6-7 mm 6-7 mm 6-7 mm

c) Normal solid particle size, d50 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ)

d) Solid to be handled
gypsum along with Limestone & other 
impurities

Limestone + impurities
gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

Limestone + 
impurities

e) Chloride concentration max 26000 ppm max 1000 ppm max 26000 ppm max 26000 ppm max 26000 ppm max 26000 ppm max 26000 ppm max 26000 ppm max 1000 ppm

f) Hardness of particle 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale 5-7 mohs scale

g) Slurry concentration, wt% 30 wt% 30 wt% 30 wt% 16.60% 11% 3% 30% 30% 30 wt%

h) Sp. Gravity of slurry 1.216 1.215 1.216 1.112 1.067 1.023 1.216 1.216 1.215

i) Sp. Gravity of Lime Stone & Gypsum 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg)

j) Viscosity of Slurry 10 cP 30 cP 10 cP 4 cP 4 cP 3 cP 10 cP 10 cP 30 cP

k) pH 4 to 8 5 to 8 4 to 8 4 to 8 4 to 8 4 to 8 4 to 8 4 to 8 5 to 8

ANNEXURE-8 

KORBA  TPS - AGITATOR SCHEDULE (To be sumbmitted with the offer by Bidder)

Refer Clause no 3.2,  Material of construction in SECTION-I, SUB SECTION-C1 of Specific technical requirement (Mechanical)
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l) SiO2 Content  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l

m) Temperature
Normal -62 deg C;
Design-70 deg C.

Normal -45 deg C;
Design-55 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -58 deg C; 
Design-70 deg C

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -45 deg C;
Design-55 deg C.

12 Motor 

a) Total Power consumed To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

b) Motor Rating To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

c) Motor Explosion Proof Class Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof

d) Motor Protection Class IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor IP-55/ Outdoor

e) Motor Efficiency Class IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3

13 Tank Levels

a) Minimum Liquid level In the tank (in M) 1.0 1.0 1.0 1.0 1.0 1.0 1.4 1.4 1.4

b) Normal Liquid Level in the tank  (in M) 12.5 15.0 8.2 6.6 6.3 9.0 3.3 3.3 3.3
c) Maximum Liquid Level in the Tank  (in M) 12.7 15.2 8.4 6.8 6.5 9.2 3.5 3.5 3.5
14 Impeller

a) Type of impeller To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

b) No. of impeller stages  per agitator - 2 2 1 1 2 1 1 1

c) Impeller diameter To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

d) Impeller tip speed ( Refer S.N. 19  c) To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

e) Operating speed To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

f) Agitator Pumping Capacity To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

g) Volume/Agitator To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

h) Power Number for Agitator To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

15 Baffle Plates (not in bidder's scope)

a) No. & size of baffle plates To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

c) Thickness of baffle plates (mm) To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

d) Distance from Bottom of the tank To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

16 Nozzle (not in bidder's scope)

a) Size of the nozzle on which agitator frame is mounted To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder NA NA NA

17 Loads

a) Static Load To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

b) Dynamic load To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

c) Torsional Moment (Nm) To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

d) Bending Moment (Nm) To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

18 Power loading for Auxiliary power consumption Not applicable Applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable

19
Parameters to be considered compulsarily by bidder for 
design of Agitators

a) Uniform suspension of solids by Agitators

b) Mounting of Agitaor (For Vertical Agitators)

The agitators shall keep the solid particles in suspended mode in liquid slurry with “Full off-Bottom Suspension” of solid particles to 98% of liquid column to virtually “Uniform Solid Concentration”.

The Agitators shall be mounted on the Agitator platform which shall be approximately at a height of 1.0 m from the tank roof. However, the Agitator platform is excluded from bidder's scope.
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c) Maximum permitted impeller tip speed

d) Impeller tip dia/ tank dia - 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx)

Notes

1

2

3
4

5
6 Slope of roof shall be considered approximate 5 deg for all the tanks.

Normal solid particle size shall be used for design of all Agitators in tanks and sumps.

Maximum Sound Pressure Level at a height of 1.5 m above floor level in elevation, and at a distance of 1.0 m horizontally shall be 85 dBA.
Although the height of all tanks is fixed above, same may vary slightly during detailed engineering as per design calculation of tanks.

There shall be complete re-suspension of all solids after a 24 hour outage. Accumulation of solids shall not prevent agitator restart.
Agitation shall be provided to prevent settlement of slurry by side entry agitators . All the side-entry agitators shall be similar

12 m/s
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Sl.
no

Description Qty. Unit Unit price Total Ex- 
Works Prices 
duly packed

ED CST FREIGHT 
Inclusive 
Service 

Tax

Total price FOR 
SITE

Total   (Rs)

NOTE - 

2x660 MW SURATGARH STPP-STAGE V- Compressed Air System
LIST OF COMMISSIONING SPARES (Required for Commissioning of Compressed Air System)

Break up price for COMMISSIONING SPARES
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Page 616 of 635 Page 330 of 344382 of 397312 of 326

1) Bidder shall furnish unit price of commissioning spares in above format alongwith the Bid. Any part even though not mentioned 
in list furnished but required at later date shall be supplied free of cost. 
. 
2) The following minimum commissioning spares shall be considered by bidders: 
- Lubricating Oil for compressors 
- Lube Oil Filter (1 set for each compressors) 
- Air Filters (1 set for each compressors)

KORBA STPP  FGD - AGITATOR PACKAGE
LIST OF COMMISSIONING SPARES (Required for Commissioning of Agitators)

Annexure-9
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Annexure-10: Attachment-3k (of NTPC)-To be filled separately for horizontal and vertical agitators

*1.2,*1.4,*1.7
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SECTION-B 

PROVENNESS 
The Bidder / Bidder's sub-vendor(s) is required to meet the provenness criteria 
and/or qualification requirement for the items/ services listed below as per the 
stipulated criteria indicated in the respective clauses. For the purpose of qualification 
of Bidders / Sub-vendor(s), experience shall be reckoned as on the date of 
consideration for approval but not later than six months to award date of contract to 
the Main bidder unless otherwise specified in the respective clauses. 

1.0 Provenness Criteria/Qualifying Requirements for Equipments/Systems 
1.1 The Bidder / Bidder's sub-vendor(s) is required to meet the provenness criteria 

and/or qualification requirement for critical equipments, auxiliaries, systems and 
bought out items as per criteria stipulated below: 

1.2   Booster Fans, Slurry Recirculation Pumps, Oxidation Blowers, Wet Limestone 
Grinding Mills, Slurry Pumps, Agitators & Vacuum Belt Filters for the Wet Limestone 
based Flue Gas Desulphurisation (FGD) System offered by the Bidder shall be only 
from such manufacturer(s) who has previously designed (either by itself or under 
collaboration / licensing agreement), manufactured / got manufactured the respective 
equipment(s) of the type, application and minimum equipment rating as stipulated 
below such that the respective equipment(s) should have been in successful 
operation in at least one (1) plant for a period not less than one(1) year.

   Type and Rating for Qualification 

Sl. 
No.

Name of 
Equipment 

Type of 
Equipment  

Application Equipment 
Rating  

(a)  Booster  Fans Axial type 
with variable 
pitch control 

Coal fired 
power plant 

Unit size of 500 
MW – Flow 490 
m3/s (min.) with 
Head 400 mmwc 
(min.) & Fan 
Speed 900 rpm 
(max.) 

Unit size of 210 
MW & Below – 
Flow 225 m3/s 
(min.) with Head 
400 mmwc (min.) 
& Fan Speed 900 
rpm (max.) 

(b)  Slurry 
Recirculation 
Pumps 

Centrifugal type Wet Limestone 
based FGD  
application in 
Coal fired 

Unit size of 500 
MW & Above -
Flow 10200 m3/hr 
(min.) with Head 16 
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Sl. 
No.

Name of 
Equipment 

Type of 
Equipment  

Application Equipment 
Rating  

power plant Meters of Liquid 
Column (min.) 

Unit size of 210 
MW & Below – 
Flow 5680 m3/hr 
(min.) with Head 16 
Meters of Liquid 
Column (min.) 

(c)  Oxidation 
Blowers 

Centrifugal/ 
positive 
displacement 
type 
blower 

Wet Limestone 
based FGD  
application in 
Coal fired 
power plant or 
any other 
process 
application 

Unit size of 500 
MW & Above - 
Flow 7300 Nm3/hr 
Dry Basis (min.) 
with  
Head 8500 mmwc 
(min.) for spray 
tower process Or  
Head 3500 mmwc 
(min.) for bubbling 
type process 
Unit size of 210 
MW & Below - 
Flow 5000 Nm3/hr 
Dry Basis (min.) 
with  
Head 6500 mmwc 
(min.) for spray 
tower process Or  
Head 3500 mmwc 
(min.) for bubbling 
type process 

(d)  Wet limestone 
Grinding mills 

Horizontal Wet 
Ball mill  

Wet Limestone 
based FGD  
application in 
Coal fired 
power plant 

Station size of 
2001 MW – 2600 
MW Capacity 40 
T/hr (min.) with 
pulverizing 
fineness not less 
than 90% thru 325 
mesh 
Station size of 
1501 MW –  2000 
MW - Capacity 30 
T/hr (min.) with 
pulverizing 
fineness not less 
than 90% thru 325 
mesh 
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Sl. 
No.

Name of 
Equipment 

Type of 
Equipment  

Application Equipment 
Rating  

Station Size of 
1000 MW -1500 
MW Capacity 20 
T/hr (min.) with 
pulverizing 
fineness not less 
than 90% thru 325 
mesh 

(e)  Slurry Pumps Centrifugal type Wet Limestone 
based FGD  
application or 
ash slurry 
application in 
Coal fired 
power plant 

Unit size of 500 
MW & Above - 
Flow 50 m3/hr 
(min.) with head 30 
Meters of Liquid 
Column (min.)  

Unit size of 210 
MW & Below - 
Flow 25 m3/hr 
(min.) with head 30 
Meters of Liquid 
Column (min.) 

(f)  Agitators Vertical/Horizont
al 

Wet Limestone 
based FGD  
application in 
Coal fired 
power plant 

Agitator rating not 
less than that 
supplied for 500 
MW or higher size 
unit for similar 
application 

(g)  Vacuum Belt 
filters 

Belt type Wet Limestone 
based FGD  
application in 
Coal fired 
power plant or 
in any other 
process 
application 

Station size of 
2001 MW- 2600 
MW-Capacity 65 
T/hr (min.) 
Station size of 
1501 MW-2000 
MW-Capacity 50 
T/hr (min.) 
Station Size of 
1000 MW – 1500 
MW-Capacity 35 
T/hr (min.) 

The provenness criteria for equipment (Booster Fans) stipulated at Sl. No. 1.2 (a) 
above shall also be considered acceptable provided the rating parameters (i.e., flow, 
head and rated rpm) is covered within the operating regime of the respective fan 
performance curve of the reference plant equipment. 
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The provenness criteria for equipment (Slurry Recirculation Pumps) stipulated at Sl. 
No. 1.2 (b) above shall also be considered acceptable provided the rating 
parameters (i.e., flow and head) is covered within the operating regime of the 
respective Slurry Recirculation Pump performance curve of the reference plant 
equipment. 

1.3  In case the Bidder or the proposed sub-vendor is not manufacturer of proven 
Booster  Fans as per clause 1.2 (a) above but is a manufacturer of such equipment 
for units of at  least * MW rating, the Bidder or the proposed sub vendor shall be 
considered qualified for manufacturing such equipment for ** MW units also, 
provided it has collaboration or valid licensing agreement for design, engineering, 
manufacturing, supply of such equipment in India with such manufacturer who meets 
the requirements stipulated at clause 1.2 (a) above for the Booster Fans. 

  For value of * and ** refer table below. 

* **
195 MW 195 MW – 500 MW
500 MW 660 MW

1.4 A JV / Subsidiary Company formed for manufacturing and supply of equipment(s) as 
listed at clause no. 1.2 above in India, shall also be considered qualified for 
manufacturing such equipment(s), provided that it has a valid collaboration or 
licensing agreement for design, engineering, manufacturing of such equipment(s) in 
India with a qualified equipment manufacturer who meets the requirements 
stipulated at clause 1.2 above (or the technology provider of the qualified equipment 
manufacturer) for the respective equipment(s). Before taking up the manufacturing 
of such equipment(s), the bidder/ his sub-vendor(s) must create /have created 
manufacturing facilities at his works as per collaborator’s/licenser's design, 
manufacturing and quality control system for such equipment(s).  

  Further, in such a case, such qualified equipment manufacturers should have, 
directly or indirectly through its holding company/ subsidiary company, at least 26% 
equity participation in the Indian Joint Venture Company/ Subsidiary Company, 
which shall be maintained for a lock-in period of seven (7) years from the date of 
incorporation of such Joint Venture/ Subsidiary or upto the end of defect liability 
period of the contract, whichever is later.  

1.5  In case the Bidder or the proposed sub-vendor is not manufacturer of proven 
Oxidation Blowers as per clause 1.2 (c) above but is a manufacturer of 
Blowers/compressors for minimum 50 NM3/min capacity, the Bidder or the proposed 
sub-vendor shall also be considered qualified for manufactur-ing Oxidation Blowers, 
provided it has collaboration or valid licensing agreement for design, engineering, 
manufacturing, supply of such Oxidation Blowers in India with such manufacturer 
who meets the requirements stipulated at clause 1.2 (c) above for the Oxidation 
Blowers. Before taking up the manufacturing of such equipment, the bidder/ his sub-
vendor must create /have created manufacturing facilities at his works as per 
collaborator’s /licenser's design, manufacturing and quality control system for such 
equipments.  
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1.6    (i)   In case the Bidder or the proposed sub-vendor is not manufacturer of proven 
Wet limestone Grinding mills as per clause 1.2 (d) above but is a manufacturer of dry 
Grinding mills for power or cement industry of minimum 20 T/h capacity, the Bidder 
or the proposed sub-vendor shall also be considered qualified for manufacturing Wet 
limestone Grinding mills, provided it has collaboration or valid licensing agreement 
for design, engineering, manufacturing, supply of such Wet limestone Grinding mills 
in India with such manufacturer who meets the requirements stipulated at clause 1.2 
(d) above for the Wet limestone Grinding mills. Before taking up the manufacturing of 
such equipment, the bidder/ his sub-vendor must create /have created 
manufacturing facilities at his works as per collaborator’s /licenser's design, 
manufacturing and quality control system for such equipments.  

  In addition, the Bidder shall be required to furnish a letter of support from 
Collaborator(s) / Licensor / Technology provider for successful performance of the 
equipment valid up to the end of defect liability period of the contract as per the 
format enclosed in the bidding documents, at the time of placement of order on the 
approved sub-vendor. 
OR 

1.6    (ii)   In case, the bidder or proposed sub vendor is not a manufacturer of proven Wet 
Limestone Grinding Mills as per clause 1.2 (d) above, but have designed, 
manufactured & supplied dry Grinding Ball Tube mills for at least 500 MW pulverized 
coal fired power  plant, the  Bidder or the proposed sub-vendor shall also be 
considered qualified for manufacturing Wet limestone Grinding Mills provided it has a 
licensing agreement with a Wet limestone Grinding mills manufacturer who meets 
the requirements stipulated at clause 1.2 (d) above for the Wet limestone Grinding 
mills  and provides extended warranty of three (3) years for the Wet Limestone 
Grinding Mills. 

1.7  In case the Bidder or the proposed sub-vendor is not manufacturer of proven 
Agitators as per clause 1.2 (f) above but is a manufacturer of Agitators for similar 
process/duty application in petrochemical or metals and mining industry, the Bidder 
or the proposed sub-vendor shall also be considered qualified for manufacturing 
Agitators, provided it has collaboration or valid licensing agreement for design, 
engineering, manufacturing, supply of such Agitators in India with such manufacturer 
who meets the requirements stipulated at clause 1.2 (f) above for the Agitators. 
Before taking up the manufacturing of such equipment, the bidder/ his sub-vendor 
must create /have created manufacturing facilities at his works as per collaborator’s 
/licenser's design, manufacturing and quality control system for such equipments.  

   
1.8 In case the Bidder or the proposed sub-vendor is a manufacturer of Slurry Pumps  

who meets the requirements stipulated at clause 1.2 (e) above, the Bidder or the 
proposed sub-vendor shall also be considered qualified for manufacturing Slurry 
Recirculation Pumps, provided it has collaboration or valid licensing agreement for 
design, engineering, manufacturing, supply of such equipment in India with such 
manufacturer who meets the requirements stipulated at clause 1.2 (b) above for the 
Slurry Recirculation Pumps. Before taking up the manufacturing of such equipment, 
the bidder/ his sub-vendor must create /have created manufacturing facilities at his 
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works as per collaborator’s /licenser's design, manufacturing and quality control 
system for such equipment. 

1.9 Before taking up the manufacturing of such equipment(s) as per clause 1.3, 1.4, 1.5, 
1.6(i), 1.7 & 1.8 above, the Bidder / its sub vendor(s) must create (or should have 
created) manufacturing and testing facilities at its works as per Collaborator / 
licenser’s design, manufacturing and quality control system for such equipments duly 
certified by the Collaborator / licensor. Further, the Collaborator / Licenser shall 
provide (or should have provided) all design, design calculation, manufacturing 
drawings and must provide (or should have provided) technical and quality 
surveillance assistance and supervision during manufacturing, erection, testing, 
commissioning of equipments. 

1.10 Bidder shall offer and supply only the type of the above equipment(s) for which it, 
itself or the manufacturer / Collaborator(s) / Licenser(s) proposed by the Bidder for 
the above equipment(s) is qualified. 

1.11 The Employer reserves the right to fully satisfy himself regarding capability and 
capacity of Bidder / its sub-vendor(s) and the proposed arrangement and may 
prescribe additional requirement before allowing manufacture of the equipment listed 
above for this contract. 

    Note to clause 1.2  

(1)   Whenever the term 'coal fired' is appearing above, "Coal" shall be deemed to 
also include bituminous coal/brown coal/Anthracite Coal/lignite. 

2.0 Sub QR for Civil Works: 

2.1 Bidder or its agency should have in past executed civil and structural works for * or 
higher capacity ( applicable for project  having ** MW unit rating ) coal based/Lignite 
based power plant   including earthwork in filling involving mechanical compaction 
and cutting in hard rock, piling, foundations, Bulk material handling plant involving 
underground storage hopper and underground tunnels.  

2.2 Bidder can engage more than one agency, in case the Bidder itself is not able to 
meet the requirement at 2.1. The agency being engaged for a particular work should 
have in the past executed such works of * or higher capacity plant (applicable for 
project having ** MW unit rating).  

2.3 For Chimney, Bidder or its agency should have in the past built at least one (1) 
reinforced concrete chimney of minimum 100m height. 
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REV-00, 

Sl.No. Description / Item Quantity 

(working) 

Power Consumption (KW) 

(at motor input terminal)

Duty Factor Power Consumption (KW) 

1 2 3 4 5 6 = 3 x 4 x 5

A) Llimestone slurry storage tank agitataor 2 To be filled by Bidder 1 To be filled by Bidder

B) Primary hydro-cyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

C) Secondary hydrocyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

D) Filtrate water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

E) Waste Water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

F) To be filled by Bidder

Notes

1

2

3

Total Guaranteed power (KW)

Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated capacity.

                                KORBA SUPER THERMAL POWER PLANT

Total Estimated Power Consumption Figure for the above mentioned Agitators is considered as 233.5 KW which is to be treated as base power.
Declared Guaranteed Power Consumption in this Format duly signed and stamped shall be submitted along with technical bid. Total

GPC given by the bidder shall not exceed 233.5 kW failing which offer of bidder will not be considered for evaluation. 

Total power ( @ S.No. F above) and not individual power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and bidder
shall be liable to demonstrate compliance to GPC value during PG test/ Demonstration test at site. If the actual power consumption exceeds 233.5
kW , liquidated damages shall be payable by the successful bidder at the rate of INR 191661/- per KW excess power consumption over 233.5
kW. Such liquidated damages may be recovered by the BHEL by deduction from the contract price or by enforcing the contract performance
guarantee or in any other manner deemed fit by the BHEL. Acceptable short fall limit for GPC WITH LD will be (+1%) of base power ( 233.5

kW).

ANNEXURE-11: GUARANTEED POWER CONSUMPTION FORMAT
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