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TECHNICAL SPECIFICATION 

 

FOR 

 

AGITATORS FOR SLURRY APPLICATION 

 

 

 

 

PROJECT  

BHUSAWAL THERMAL POWER STATAION UNIT-6 : 1 X 

660 MW (FGD PACKAGE) 

OWNER  

MAHARASHTRA STATE POWER GENERATION CO.  LTD. 

(MAHAGENCO) 

OWNER 

CONSULTANT 

DEVELOPMENT CONSULTANTS PVT. LTD., 

CONSULTING ENGINEERS,VASHI,MUMBAI  
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INDEX 

Sl. No. DESCRIPTION 

1.  INTENT OF SPECIFICATION 

2.  SPECIAL INSTRUCTIONS TO BIDDERS 

3.  PROJECT INFORMATION 

4.  APPLICATION OF SYSTEM 

5.  TECHNICAL DETAILS/REQUIREMENTS  

6.  SCOPE OF SUPPLY/SERVICES AND TECHNCIAL FEATURES 

7.  OPTIONAL PRICES 

8.  EQUIPMENT QUALIFICATION CRITERIA (EQC)    

/ PRE QUALIFICATION CRITERIA 

 

9.  QUALITY PLAN AND INSPECTION  & TESTING 

 

10.  PAINTING 

11.  PACKING AND FORWARDING 

12.  SUB VENDORS 

13.  INSTRUCTIONS ON PRICE BID FORMAT AND BID 

EVALUATION CRITERIA FOR POWER CONSUMPTION 

14.  PRE-BID CLARIFICATIONS & DEVIATIONS 

15.  DOCUMENTATIONS 

 

16.  DEFECT LIABILITY/WARRANTY 

17.  LIQUIDATED DAMAGES FOR POWER CONSUMPTION 

18.  VARIANT TABLE 

ANNEXURES 

 Annexure 1: Technical Details of Agitator 

 Annexure 2  :Agitator  datasheet 

 Annexure 3: Price bid Format 
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 Annexure 4: Checklist 

 Annexure 5 : Customer Specification 

 Annexure 6: PQC/EQC Format 

 Annexure 7: QAP Guide Line & Formats 

 Annexure 8: Sub-vendor List  

 Annexure 9: Master DOC List Format  

 Annexure 10: Deviation Format 

 Annexure 11: Pre-bid clarification format 

 Annexure 12:Guaranteed Power Consumption Format 
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DOCUMENTS TO BE SUBMITTED WITH THE BID: 

The bidder must submit the following documents along with their bid to enable BHEL to 

evaluate their offer.  

a) Duly filled in Agitator datasheet [Annexure: 2] of all Varieties 

b) Preliminary GAD having Complete Details such as Foundation Details, Load Details, 
Dimensions etc. 

c) Agitator Performance curves (Liquid Height Vs BkW and other relevant Curves) 
d) Un-priced copy of attached BHEL price bid formats [Annexure: 3] indicating 

quoted/not quoted against each row & column.  

e) Pre-Qualification Criteria/ Equipment qualification criteria / PTR / Reference Lists  

       [Annexure: 6] 

f) Checklist [Annexure: 4] 
g) Deviation list [Annexure: 10] ** 

h) Guaranteed Power Consumption Format[Annexure-12] 
 

** Bidder shall submit Annexure: 10 indicating as NO DEVIATION along with their offer. 

Any specific deviations, with respect to specification requirement due to design constraints 

and OEM limitation, which are impractical to meet, shall be raised in form of pre-bid queries 

as per Annexure: 11 before submission of Techno Commercial offer. 

 

In case the above-mentioned documents are not submitted with the offer, the offer of 

the bidder may be liable for technical rejection. 
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1. INTENT OF SPECIFICATION 

 

This specification specifies the minimum requirement of Complete Design, Engineering, 

Manufacturing, Assembling, Inspection & testing at manufacturer’s works, Delivery of 

properly packed & painted, Supervision services at Site for Agitators with all equipment/ 

accessories as specified in the scope of work and are provided in the Flue Gas Desulphurization 

plant of 1 X 660 MW Bhusawal Thermal Power Station Unit-6  FGD system for the safe and 

trouble-free operation of equipment to be installed at site. 

 

2. SPECIAL NOTES TO BIDDERS 

 

2.1 This specification shall be read in conjunction with all its annexures. In case of any discrepancy 

arising between this specification & its annexures, the most stringent of all shall be followed 
and shall over-ride others. Further, if a requirement in this specification or its annexures, calls 

for decision of owner/BHEL, it shall be bidder’s sole responsibility to clearly bring out the 
same distinctively in his technical tender offer, so as to enable owner/BHEL to furnish their 

decision. If such a requirement is not duly addressed by bidder during tender stage and same 

comes out during order execution stage, it shall be binding on the bidder to comply with the 

decision furnished by owner/BHEL then, without any cost, delivery, or any other commercial 

implications. 

 

2.2 Any additional equipment, material, etc., which are not specifically mentioned here, but are 

required to make the supplied equipment complete in all respect, in accordance with the intent 

of this technical specification, contractual agreement, statutory requirements, 

relevant/applicable codes/standards, good engineering practices, and for safe and trouble-free 

operation, shall be deemed to be covered under the scope of this specification. 
 

2.3 The Bidder shall accept full responsibility for the completeness and for the faultless working 
of all the equipment’s. These shall be executed on the basis of proven design principle and in 

accordance with the latest state of the art in such a manner that the purpose to be served by the 
Agitator unit is fulfilled in every respect and a maximum of operational dependability and 

efficiency are assured. Standardization of equipment, materials etc. shall be employed in the 

design. Care shall be taken to ensure safe operation as well as simplicity of assembling and 

dismantling of all parts of the plant. 

 

2.4 Bidder shall quote strictly as per the scope of supply and requirements of this specification.  

 

2.5 Bidder offer shall be strictly as per these specification requirements. Unsolicited or Alternate 

offers from the bidders will not be entertained. 
 

2.6 In case bidder feels that it is necessary to exclude some components of scope of supply or some 
of the features of specification requirements due to any technical constraints, bidder shall bring 

the same to the notice of purchaser during pre-bid stage and take their prior approval before 

submission of their bid. 

 

2.7 Incase Bidder is unable to offer due to any specific requirement of specification; Bidder shall 
bring out the same in their regret letter. Otherwise it will be considered that non participation 

by the bidder is attributable to reasons other than any specification requirements. 
2.8 In case of any conflict between this specification and Annexures, stringent of the requirement 

will govern. 
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3. PROJECT INFORMATION 

 

Sl. 

No. 
Description Details 

1.  Owner 
Maharashtra State Power 

Generation co.  Ltd. 

2.  Project 

Bhusawal Thermal Power 

Stataion 1 x 660 MW unit-6 

project(FGD Package) 

3.  Owner’s consultant 
Development Consultants Pvt. 

Ltd., Mumbai 

4.  Location 
Site is located in Dipnagar near 

Bhusawal, Maharashta, India 

5.  Nearest Airport Aurangabad 

6.  Nearest Railway Station Bhusawal 

7.  Logitude/latitude  75051’10’’ East/21002’30’’ North 

8.  Lowest temperature recorded (deg. C) 13  

9.  Highest temperature recorded (deg. C) 48.7 

10.  Eelevation above MSL 210 m 

11.  Wet bulb temperature  (deg. C) 27 (Maximum) 

12.  Maximum Ambient temperature for Electrical 
equipment / system (deg. C) 

50 

13.  Minimum Ambient temperature for Electrical 
equipment / system (deg. C) 

13 

14.  Seismic Zone Zone III as per IS :1893 

 

Note: Any data required for designing the equipment, bidder may ask prior to the submission 

of bid. 

 

4. APPLICATION OF SYSTEM  

 
Agitators are envisaged to prevent caking and settlement of particles out of slurry/Sludge 

installed inside various Tanks. For the present requirement, Agitators are required for various 

tanks such As Auxiliary Absorbent Tank, Limestone Slurry Storage Tank Agitator, Secondary 

Hydrocyclone Feed Tank, Filtrate Water Tank Agitator, Waste Water Tank Agitator, Absorber 
Area Drain Sump Agitator, Gypsum Area Drain Sump Agitator and Limestone Area Drain 

Sump. Quantity required of Agitators for various tanks are mentioned in subsequent Clauses. 

 

 

5. TECHNICAL DETAILS/REQUIREMENTS 

 

5.1. Applicable Codes and Standards: 

  

The design and materials shall conform to the requirements of applicable codes and regulations 

of the latest edition. The design, manufacture, installation and testing of the Agitator shall follow 

the latest applicable Indian/International (AISI/ASME/EN/Japanese) Standards. GB standards 

are not acceptable. 
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5.2. Technical Details/Requirement: 

 

Table-A: AGITATOR DETAILS FOR AUXILAIRY ABSORBENT TANK 

Sl. No. Description Requirement 

1 Type  Horizontal Type (Side Entry) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor [Canopy to be provided by bidder 

for Motor] 

5 Operation Whenever FGD is under Maintenance 

6 Capacity of slurry 1545 m3 

7 Dimensions of Tank (in mtrs.) 12.5 Dia X13.4 H 

8 Tank Shape Cylindrical 

9 
MOC of Agitator 

Agitator Shaft and blades shall be made with 

Alloy 926 or better material. 

10 Minimum liquid level in the tank  1.0 mtr. 

11 Normal liquid level in the tank  12.4 mtrs. 

12 Maximum liquid level in the tank 12.6 mtrs. 

13 

Quantity of Agitators per Tank 

4 Nos. [3 Nos. (To be Installed) +1 No. 

(Redundant)] 

Note: Out of the 4 Nos. of Agitator, 3 Nos. 

of Agitators shall be installed on Tank 

and 1 No. of Agitator shall be supplied as 

Warehouse Spare. 

Bidder shall ensure that the agitator is 

selected in such as a way that the 3 nos. of 

Agitator installed on Tank shall meet the 

desired requirement. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 200 mesh (75 µ) 

c Normal solid particle size, d50 325 mesh (43 µ) 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 30% 

h Sp. Gravity of slurry 1.204 

i Sp. Gravity of Lime Stone & 

Gypsum 

2.32(avg) 

j Viscosity of Slurry 10 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design: 70 deg C. 

Table-B: AGITATOR DETAILS FOR LIMESONE SLURRY STORAGE TANK  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 
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2 Medium to be handled Limestone slurry 

3 Duty Continuous 

4 
Location 

Outdoor [Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 437  m3 

7 Dimensions of Tank (in mtrs.) 8.0  Dia X9.2 H 

8 Tank Shape Circular 

9 
MOC of Agitator 

Blade :Duplex Stainless steel 

Shaft : CS + Rubber lining 

10 Minimum liquid level in the tank  1.2 mtr. 

11 Normal liquid level in the tank  8.5 mtrs. 

12 Maximum liquid level in the tank 8.7 mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Limestone Slurry 

b Maximum solid particle size 200 mesh (75 µ) 

c Normal solid particle size, d50 325 mesh (43 µ) 

d Solid to be handled Limestone + impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 30% 

h Sp. Gravity of slurry 1.214 

i Sp. Gravity of Lime Stone & 

Gypsum 
2.32(avg) 

j Viscosity of Slurry 30 cP 

k pH 5 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal: 54.2 deg C; 

Design : 70 deg C. 

Table-C: AGITATOR DETAILS FOR SECONDARY HYDROCYCLONE FEED 

TANK  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor[Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 392 m3 

7 Dimensions of Tank (in mtrs.) 8.0  Dia X 8.3 H 

8 Tank Shape Cylindrical 

9 
MOC of Agitator 

Blade: Duplex Stainless steel 

Shaft : CS+ Rubber lining 

10 Minimum liquid level in the tank  1.4 mtr. 

11 Normal liquid level in the tank  7.6  mtrs. 

12 Maximum liquid level in the tank 7.8  mtrs. 

13 Quantity of Agitators per Tank 1 No. 
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14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 200 mesh (75 µ) 

c Normal solid particle size, d50 325 mesh (43 µ) 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 16.6% 

h Sp. Gravity of slurry 1.101 

i Sp. Gravity of Lime Stone & 

Gypsum 

2.32(avg) 

j Viscosity of Slurry 4 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design : 70 deg C. 

Table-D: AGITATOR DETAILS FOR FILTERATE WATER TANK  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor[Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 47.75 m3 

7 Dimensions of Tank (in mtrs.) 4.0  Dia X 4.3 H 

8 Tank Shape Cylindrical 

9 
MOC of Agitator 

Blade :Duplex Stainless steel 

Shaft : CS+Rubber lining 

10 Minimum liquid level in the tank  1.1 mtr. 

11 Normal liquid level in the tank  3.6  mtrs. 

12 Maximum liquid level in the tank 3.8  mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 200 mesh (75 µ) 

c Normal solid particle size, d50 325 mesh (43 µ) 

d 
Solid to be handled 

Gypsum along with Limestone & other 
impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 11% 

h Sp. Gravity of slurry 1.06 

i Sp. Gravity of Lime Stone & 

Gypsum 
2.32(avg) 

j Viscosity of Slurry 4 cP 

k pH 4 to 8 
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l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design : 70 deg C. 

Table-E: AGITATOR DETAILS FOR WASTE WATER TANK  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor [Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 135  m3 

7 Dimensions of Tank (in mtrs.) 5.5  Dia X 6.2 H 

8 Tank Shape Cylindrical 

9 
MOC of Agitator 

Blade :Duplex Stainless steel 

Shaft : CS+Rubber lining 

10 Minimum liquid level in the tank  1.2 mtr. 

11 Normal liquid level in the tank  5.5   mtrs. 

12 Maximum liquid level in the tank 5.7  mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 200 mesh (75 µ) 

c Normal solid particle size, d50 325 mesh (43 µ) 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 3% 

h Sp. Gravity of slurry 1.013 

i Sp. Gravity of Lime Stone & 

Gypsum 

2.32(avg) 

j Viscosity of Slurry 3 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design : 70 deg C. 

Table-F: AGITATOR DETAILS FOR ABSORBER AREA DRAIN SUMP  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor [Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 56  m3 

7 Dimensions of Tank (in mtrs.) 4 (W) X4 (L) X4 (H) 

8 Tank Shape Rectangular  
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9 
MOC of Agitator 

Blade :Duplex Stainless steel 

Shaft : CS+Rubber lining 

10 Minimum liquid level in the tank  1.4 mtr. 

11 Normal liquid level in the tank  3.3   mtrs. 

12 Maximum liquid level in the tank 3.5  mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 6-7 mm 

c Normal solid particle size, d50 6-7 mm 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 30% 

h Sp. Gravity of slurry 1.204 

i Sp. Gravity of Lime Stone & 
Gypsum 

2.32(avg) 

j Viscosity of Slurry 10 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design : 70 deg C. 

Table-G: AGITATOR DETAILS FOR GYPSUM AREA DRAIN SUMP  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor[Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 56  m3 

7 Dimensions of Tank (in mtrs.) 4 (W) X4 (L) X4 (H) 

8 Tank Shape Rectangular  

9 
MOC of Agitator 

Blade: Duplex Stainless steel 

Shaft : CS +Rubber lining 

10 Minimum liquid level in the tank  1.4 mtr. 

11 Normal liquid level in the tank  3.3   mtrs. 

12 Maximum liquid level in the tank 3.5  mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 6-7 mm 

c Normal solid particle size, d50 6-7 mm 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 
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g Slurry concentration 30% 

h Sp. Gravity of slurry 1.204 

i Sp. Gravity of Lime Stone & 

Gypsum 
2.32(avg) 

j Viscosity of Slurry 10 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal : 54.2 deg C; 

Design : 70 deg C. 

Table-H: AGITATOR DETAILS FOR LIMSTONE AREA DRAIN SUMP  

Sl. No. Description Requirement 

1 Type  Vertical Type – (Center Mounted) 

2 Medium to be handled Gypsum slurry 

3 Duty Continuous 

4 
Location 

Outdoor[Canopy to be provided by bidder 

for Motor] 

5 Operation Continuous 

6 Capacity of slurry 56  m3 

7 Dimensions of Tank (in mtrs.) 4 (W) X4 (L) X4 (H) 

8 Tank Shape Rectangular  

9 
MOC of Agitator 

Blade: Duplex Stainless steel 

Shaft : CS + Rubber lining 

10 Minimum liquid level in the tank  1.4 mtr. 

11 Normal liquid level in the tank  3.3   mtrs. 

12 Maximum liquid level in the tank 3.5  mtrs. 

13 Quantity of Agitators per Tank 1 No. 

14 Slurry Details  

a Slurry to be handled Gypsum Slurry 

b Maximum solid particle size 6-7 mm 

c Normal solid particle size, d50 6-7 mm 

d 
Solid to be handled 

Gypsum along with Limestone & other 

impurities 

e Chloride concentration Max 20000 ppm 

f Hardness of particle 5-7 mohs scale 

g Slurry concentration 30% 

h Sp. Gravity of slurry 1.204 

i Sp. Gravity of Lime Stone & 

Gypsum 

2.32(avg) 

j Viscosity of Slurry 10 cP 

k pH 4 to 8 

l SiO2 Content 4 to 6 g/l 

m 
Temperature 

Normal: 54.2 deg C; 

Design : 70 deg C. 

 

6. SCOPE OF SUPPLY/SERVICES AND TECHNICAL FEATURES 

 

Scope for the bidders shall include Design, Engineering, Manufacturing, Supply, and 

Supervision services at site.  Please refer below clauses for more details on scope of supply. 
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The Bidder shall ensure a design of the equipment to achieve an average target availability of 

98% for 120 days and average target availability of 95% for 1 year. 

 

6.1. SCOPE OF SUPPLY 
 

Design: Includes basic engineering, detail engineering, preparation and submission of 

engineering drawings/ calculations/ datasheets/ quality assurance documents/field quality plans, 

storage instructions, commissioning procedures, operation & maintenance manuals, performance 

guarantee test procedures and assisting BHEL in obtaining time bound approval from Customer. 

Supply: Bidder’s scope of supply to include all requirements specified in this specification and 
annexures including testing, painting, documentation, sub vendor list, equipment specifications 

etc.,  

 

The scope of supply and for this enquiry is as given below: 

 

Quantity of Agitator and Its Associated Accessories: Refer Technical Details of Agitator 

Details (Annexure-1). 

 

Scope for Each Agitator Assembly is as follows: 

1.  Assembly of Agitator Blades and Shaft, Coupling arrangement (Flexible),Gland 

Packing, Seals, O Rings, Glands, Shaft Sleeve, Lanterns/ Stools ( Bearing Housing), 

Safety Guard, Bearings, Agitator Mounting Flanges with gaskets and fasteners, Drive 

Motor with gearbox arrangement etc.  

2.  
Vessel nozzle, Mating Flange for Supporting on Slurry Tank Roof  

3.  Bidder shall provide the details of first Fill of Lubricants and Consumables (quantity, type 

of lubricant, periodicity etc.). First Fill of Lubricants and Consumables is in BHEL Scope. 

4.  
Complete Civil Loading data to enable purchaser for finalizing Civil Design and BoQ. 

5.  Special tools & tackles as applicable- 1 Set for Each Agitator 

 

One set (1 Set) of Special tools and tackles [special tools, wrenches etc. with necessary 

tools boxes as required for operation and maintenance (disassemble, assemble, or 

maintaining the unit) of the Agitator-Gear box-Motor assembly shall be quoted as per 

manufacturer's recommendation.  

 

1 Sets stands for requirement for one no. of Agitator. Bidder to furnish the list along 

with the offer. 

 
Prices for Special tools and tackles shall be part of main scope of supply. No separate 

price shall be offered for the same. 
 

6.  Start-up and Commissioning Spares as applicable- 1 Set for Each Agitator 

 

Commissioning spare shall be as per OEM recommendation.  

 
Any leftover (unused) spares after commissioning, out of those included by vendor, 

shall be handed over to the owner. 
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Bidder shall include all the required commissioning spares in their scope of supply and 

ensure that the erection and commissioning of the plant is not delayed for want of 

Commissioning spares.  

 

Prices for the commissioning spares shall be part of main scope of supply. No separate 

price shall be offered for the same. 

 
Note: Any commissioning spare consumed over and above the recommended 

commissioning Spares, during commissioning shall be supplied free of cost by the 

equipment vendor 

7.  
Necessary Bolts, nuts, shims/grouting pads etc.  

8.  Any other items required for completeness of the equipment except the items covered in 

the exclusions. 

9.  Complete Unit Test: 

All ordered Agitators shall be tested with Job motor, Job coupling, and Job base plate, 

Job Gear Box etc.  

10.  Recommended Spare List (Not in Bidder Scope): 
Bidders shall also furnish the Recommended spares list along with the offer required for 

3 years of normal operation of the plant and should be independent of the list of the 
mandatory spares. Prices of recommended spares will not be used for evaluation of the 

bids. The price of these spares will remain valid up to 6 months after placement of 
Notification of Award for the main equipment. 

 

6.2. SCOPE OF SERVICES : 
 
Bidder shall quote for services which includes supervision of erection & commissioning 

(including trial operation) and comprehensive training the end customer’s Personnel covering 

the all aspects of Agitators - Operation & Maintenance, Troubleshooting etc. 

 

Bidder to note that the service charges for the above shall consists of the following: 

 

 Per day supervision charges of an Engineer including all other expenses like boarding, 

lodging, local travel, insurance etc. 

 Travel expenses (inclusive of any clearance charges like Visa fee etc, insurance) from / 

to vendor works to site. 

Per diem charges shall be applicable from the day bidder’s representative reports to site, up to 

the day certified by BHEL. 

 

For the purpose of tender evaluation man days and Visits as mentioned in Price bid shall be 

followed. Please refer to price bid format enclosed as Annexure-3A-I & 3A-II. 
 

Notes: 

i. However, either or both of the number of man days or number of visits may change on 
either side based on the actual site requirement. 

ii. All payments towards supervision services shall be made only after BHEL certification. 
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iii. Bidder to mobilize concerned competent person for supervision service activities within a 

period of 7 days of receipt of intimation in this regard by BHEL. 
 

iv. Bidder to quote supervision service activities strictly as per BHEL’s price format. 

 

6.3. TECHNICAL FEATURES : 
 

SL. No. Technical Requirement 

I. GENERAL REQUIREMENTS 

1 All agitators shall be designed for continuous operation unless otherwise specified 

elsewhere. The design of the agitators shall be of proven type. 

2 Standard type agitators with suitable characteristics shall be used wherever practical. 

The agitators shall be complete with motor, gearbox, agitator shaft, coupling, safety 

guards, mechanical seal-Flushless Type (only for side entry agitators), impeller, 

support legs, agitator mounting flange including bolts nuts and gasket etc. 

3 All agitator parts and accessories in contact with the stirred fluid shall be 

constructed of materials specifically designed for the conditions and nature of the 

stirred fluid and be resistant to erosion and corrosion. 

4 The material for the shaft and agitator blades of the Auxiliary Absorber Agitators 

shall be made with Alloy 926 or better material. For Agitators in other tanks, 
agitator blades and Shaft shall be made of Duplex Stainless Steel (SS904 L) and CS 

+Rubber Lining respectively. 

5 Each agitator and its associated equipment shall be arranged in such a manner as to 

permit easy access for operation, maintenance and agitator removal without 
interrupting plant operation. It shall be possible to remove the sealing devices of 

the Agitators of the absorber vessel without having to drain completely the 
absorber. 

6 To prevent mechanical blocking load start-up after standstill of pumps, piping and 
Agitators for slurries shall be applied with C-hose connection. 

7 Lifting lugs and eyes as required for Agitator Assembly and its associate 
components shall be provided to permit easy handling. 

8 Static and dynamic balancing of all agitators shall be carried out after assembly. 

9 All agitator parts and components shall be designed and calculated for fatigue life, 

considering maximum bending loads, induced by fluctuating hydraulic forces and 

torsional loads, based on the installed motor power. For side entry agitators the 

alternating bending moment resulting from impeller and shaft weight has to be 

considered additionally. 

10 All exposed moving parts shall be covered by guards made up of Mild Steel. 

11 Side entry agitator shall be flange mounted.  

12 The shape of the impeller blades of side entry agitators shall be designed to avoid 
wear on the impellers which will affect the agitator performance as specified for a 

minimum period of 2 years of continuous operation under design conditions for the 
range of coal & limestone specified in the specification. In order to avoid excessive 

wear impeller tip speeds must not exceed 12 m/s. 

13 Belt drives (if applied) shall be properly designed to provide a minimum lifetime of 

2 years under design conditions. 

14 It shall be noted that all Agitators are meant for keeping the solid particles in 

suspended mode in liquid with “Full off-Bottom Suspension” of solid particles to 
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98% of liquid column to virtually “Uniform Solid Concentration”. No chemical 

reaction will takes place. 

15 Maintaining a uniform concentration over the 95% of liquid column. Absolute 
sweeping of solid particle from tank bottom is a must for all Agitators. If speed is 

required to be increased to guarantee the above requirements, the same can be 

increased by vendor as per OEM standard practice. Bidder's machines that 

consume less power will be in an advantageous position. 

16 It is to be noted that in continuous process any deposit at tank bottom is the loss of 

material which are not getting converted as per process. Hence, total loss of 

material by sedimentation is a loss to FGD Process & determines the “In efficiency 

of the Agitator”. 

17 Vendor should ensure nil settlement; utilization of solid material shall be a 
guaranteed parameter and will be assessed in percentage (%) term to net wet of 

solid mass of inflow or out flow. This is one of the guarantee parameter. 

18 Agitator and its driver shall perform on the test stand at shop and on the Agitator’s 

permanent location at site within vibration limit the vibration of combined unit will 
be the responsibility of Agitator manufacturer. 

Agitator manufacturer is to ensure that Site performance of vibration is one of the 
“Acceptance Criteria” of the equipment. Please note vibration at test stand can only 

be taken  for information. 

19 Every Tank will have a pump whose suction line shall be connected to tank. These 

pumps are to operate continuously at the lowest operating level which is decided 

by Process requirement. Hence, the minimum operating level of liquid in every 

tank for every Agitator is a must to assess the combined operation of Agitator as 

well as that of pump alone. The Tank water level is indicated as per Annexure-1. 

20 Agitator must have low-pitch propeller with low solidity ratio and Power Number 
of 0.3-0.35. The Maximum Input Power at motor terminal shall be considered as a 

guaranteed parameter under “Schedule of Guaranteed Parameters” and the same 

shall be calculated for maximum liquid level in tank. A calculation of power 

specifying the hydraulic power of Agitator, Seal loss, Gear box and Motor internal 

loss must be submitted along with the offer. A characteristics curve showing power 

versus liquid level should be submitted from the lowest liquid level, required for 

Agitator to maximum liquid level in the tank.  Motor should be selected based on 
the highest power demand with a 10%margin at maximum liquid level, taking into 

account frequency variation. 

21 In case Bidder provides a Vertical Agitator with hub design the same has to be of 

Alloy 926 or better material. Impeller hub material has to be  Alloy 926 or better 

material. 

II. CONSTRUCTIONAL FEATURES 

A) BLADE AND HUB OF PROPELLER 

i) The material for the shaft and agitator blades of the Auxiliary Absorber Agitators 

shall be made with Alloy 926 or better material. For Agitators in other tanks, 

agitator blades and Shaft shall be made of Duplex Stainless Steel (SS904 L) and 

CS+Rubber Lining respectively.. 

ii) The Blade design of the Agitator to be of most efficient design in order to offer 

least power consumption. The Agitator power consumption is part of the guarantee 

parameters. 
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iii) Although Agitator will have substantial low speed because of reduction Gear Box, 

hydraulic unbalance at impeller can cause severe vibration, hence it is mandatory 

that rotating assembly shall be dynamically balanced to its rated speed. 

iv) Impeller should be dynamically balanced to Gr: G16: ISO-1940 after rubber lining 

of shaft. 

B) BLADE AND HUB OF PROPELLER 

1. Horizontal / Side Entry Agitators for Auxiliary Absorber Tank 

i) Agitators should be provided with Single Stage mechanical seal. The mechanical seal 

should be as per ISO-21049 / API 682. However, bidder shall ensure to select most 
suitable type of seal (single stage or double stage) as suitable for the given 

application. 

ii) The Mechanical Seals shall be so arranged that repacking or fitting of replacement 

seals can be carried out with the minimum of disruption to plant operation. 

iii) Design the mechanical seals chamber to have sufficient room to lubricate and get 

seal face cool with its own slurry. 

iv) Provide requirements for periodical flushing to rinse the seal face for leaked slurry. 

v)  All mechanical seals, regardless of type or arrangement, shall be of the cartridge 

design. Hook sleeve cartridge should not be used. 

vi) Requirement of flushing water, its quantity, and pressure to be indicated in data sheet. 

vii) Zero leakage is the intension of this specification. However, quantity of leakage, if it 

is unavoidable, it should have a provision of collecting / or discharging back to the 

tank. 

viii) Mechanical seals shall be fitted and installed in the Agitator before shipment and 

shall be clean. Mechanical seals shall be plugged with screw for shipping. 

ix) Intention of the specification is not to specify Type of Seal, Seal design, Spring 

configuration, Seal configuration, Balanced or Unbalance type etc. Agitator 

manufacturer to decide the same along with seal manufacturer the best seal that is 

suitable for the offered Agitator   

x) Seal life has to be guaranteed, taking into consideration all its components for 25000 

hrs. If the seals fail before the completion of guaranteed period, the same should be 

replaced free of cost by the bidder. 

2. Vertical Agitators for Tanks(Other than Auxiliary Absorber Tank) and Sumps 

i) Agitator shall be supplied with stuffing box or any proven equivalent or superior 

sealing type. Mechanical and hydraulic conditions in the seal chamber, required to 

maintain a stable film at seal face, including temperature, pressure and flow, shall be 

jointly established by Agitator manufacturer and seal manufacturer, and shall be 

noted in data sheet submitted in tender. If mechanical seal is offered by bidder, the 

mechanical seal should be as per ISO-21049 / API 682.   

C) SHAFT 

 MOC of Shaft shall be Alloy 926 or better material for Agitator of Absorber 

Auxiliary Tank and CS + Rubber Lining for Agitator of other Tanks. 

Use of dissimilar material at flange joint shall be avoided to eliminate any crevice 

corrosion. Spacing of the shaft joint should not be more than 3.0 m for easy assembly 

if it is more than 40kg.  If welding is used for joining two tubes, welding joint must 

be 100% radio graphed. 

D)  BEARING & BEARING HOUSING IN GEAR BOX 
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i) Bearing shall be of rolling type radial and thrust bearing (FAG/SKF/Timken make 

only) as required. Thrust bearing shall be sized for continuous operation under all 

specified condition. 

ii) Thrust bearing shall provide full load capability if the Agitator’s normal direction 

of rotation is reversed. Up-thrust and Down-thrust load must be taken into account 

in sizing bearing. Life of the every anti-friction bearing, used in the bearing 
housing as per manufacturer’s design, should have L10 of 25000 hr (minimum).  

iii) Bearing housing should be grease/oil lubricated.  If bearing is oil lubricated, 

constant–level sight-feed oiler of 100cc size or bigger capacity is to be provided. 

Bearing housing should have oil drain, constant oil level indicator.  A provision of 

one (1) number G1/2” thread (ISO-228,Part-1) port is required for  remote control of 

temperature of bearing housing oil bath RTD. 

iv) If bearing housing requires cooling water, volume and pressure of cooling water is 

to be indicated in Technical Data Sheet.  

v) Lubricating oil will be the responsibility of Gear Box manufacturer. Hence, 

manufacturer has to make arrangement of first fill of oil at installation and at 

commissioning stage. Quantity of oil and its grade is to be indicated in Drawing and 

Operation Manual. 

E) MATERIALS 

i) 
Agitator components designated as “Full Compliance Material” shall meet the 
requirements of the industry specification as listed for the material in the table as 

well as in the specification in the respective section. 

ii) 
A detail quality plan is to be submitted along with offer for all items marked “Full 

Compliance Material”. 

F) Driver ( Motor) 

i) Supply Power Parameters: 

11 KV: For Motor above 160 kW 

415 V: For 0.2 kW to 160 Kw 

240 V: Upto 0.2 Kw 

Frequency Variation: +3% and -5% 

Voltage variation: (+/-)10% 

Combined Variation of Voltage and Frequency: 10% Absolute Sum 

ii) Motor Design Standard: IS325 duly taking care of Customer Motor Specification 

(Annexure-5). 

Energy Efficient Class: IE3 as per IS12615 

Motor Protection: IP 55 

System Fault Level Current: 50 KA for 1 Sec 

Service Factor:1.0  

Canopy: To be Provided for all Motors 

iii) Motor Rating shall be selected higher than maximum load demand of the driven Equipment 

under entire operating range, Including voltage and Frequency variation. 

Driver shall also meet all specified operating conditions including bearing housing , seal, 

external gear box and coupling loss( if any). 

iv) The Motor Name Plate rating shall have more than 10% margin over the input power 

requirement of the HT Driven Equipment and 15% for LT Driven equipment at rated duty 

point. 

v) For Other Motor Technical Requirement, Please refer Motor Specification (Annexure-5). 

G) GEAR BOX 
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Gear box should be vertical flange mounted solid shaft type (Vertical Agitators), reducing 

speed type, specially designed for the requirement of Slurry mixing and to be manufactured 

by the Agitator supplier. Complete up-thrust and down-thrust, developed by Agitator shall 

be taken by thrust bearing housing of Gear Box.  An auxiliary slow drive provision shall be 

provided in the Gear Box so that slurry is always kept in dynamic condition to avoid settling 

of slurry at bottom, in the event of Agitator is not operating at its rated speed.   Rating of at 

Gear box shall be at least 1.5 times the rated torque of Agitator. 

H) COUPLING & COUPLING GUARD 

i) Coupling and coupling guard should be supplied between driver and driven equipment. 

ii) Coupling should be designed taking into consideration adequate service factor. 

iii) Design rating of the coupling (excluding service factor) should be indicated in data sheet. 

iv) Coupling must be having locking screw so that it does not slide over shaft in due course 

operation. 

v) Vertical Agitators - Coupling between Motor and Gear Box shall be Spacer-type flexible 

coupling, made of Cast Iron.  Spacer length shall be of sufficient length so than Motor and 

Gear Box shall be able to run independently at no-load condition by detaching the respective 

coupling. 

vi) It is desirable that for servicing of seal, coupling half should not be removed. Coupling 

should be dynamically balanced to Gr: G6.3, ISO-1940. 

vii) Removable coupling guard shall conform to the requirements of all applicable national, 

industrial or statutory regulations. 

I) PLATE AND FASTENING BOLTS 

i) Base plate shall be interpreted as the component of Agitator assembly through which the 

whole load will be transmitted to the Sole Plate/Nozzle over which the equipment will be 

mounted. The Base plate shall be fabricated with mild steel of structural quality 

(UTS=42N/sq mm minimum) with anti-corrosive paint of sufficient dry-film thickness. 

ii) Base plate must have provision of leveling on its intended mounting place. Sole plate is not 

in the scope of supply of Agitator manufacturer. It should be noted that Sole plate will be 

rubber lined to prevent any leakage of corrosive gases. 

iii) Alignment between Gear Head Shaft and Agitator shaft shall be within the permissible limit 

of Gear Box. Similarly, misalignment between Motor shaft and Gear Box Shaft shall be 

within 0.050 micron (radial) and 2 degree (angular) or better as per requirement of Motor 

and Gear Box. 

iv) Sole plate with desired number of hole, will be machined on one side. Sole Plate shall be 

welded to the structure after leveling, as recommended by Agitator manufacturer and rubber 

lining is completed before placing the equipment in its desired location. 

J) OTHER COMPONENTS 

 

All fasteners used in wetted condition must be of Alloy 926 or better material so that even if 

it comes in contact with liquid by swelling of rubber, thread remains unaffected. Raw 

material of fastener must undergo Inter-granular Corrosion test as per ISO-3651, Part-1 for 

Nitric Acid test. 

 K) AUXILIARY ABSORBER TANK AGITATORS: 

i) All Agitators shall be designed for continuous operation. 

ii) The Absorber Agitators shall be of Horizontal / Side Entry type. 

iii) The Material of Construction (MOC) of Agitators shall be Alloy 926 or better 

material as per Technical Details of Agitator(Annexure-1). 

iv) It should be of Flange mounted type. 

v) The shape of the impeller blades of side entry agitators shall be designed to avoid 

wear on the impellers which will affect the agitator performance as specified for a 

minimum period of 2 years of continuous operation under design condition. 
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vi) Nozzle size, on which Agitator shall be mounted, shall have enough opening to Insert 

rotating assembly from side. Vendor to provide the nozzle along with the agitator. 

vii) The Bidder to consider Gypsum Sedimentation during stoppage of Agitator. 

viii) The following information to be provided along with the bid: 

a) Impeller Diameter 

b) Impeller Speed 

c) Agitator Pumping Capacity ( m^3/min) 

d) Volume per Agitator: 

L) Other Tanks Agitators: 

i) All Agitators shall be designed for continuous operation. 

ii) The Material of Construction (MOC) of Agitators:  Agitator blades and Agitator shaft 

shall be Duplex Stainless steel and CS + Rubber lining respectively. 

iii) It should be roof mounted. 

iv) Agitators shall be vertical mounted type and shall be driven by motor with reducing 

speed gear box of rigid type, solid shaft coupling between gear box and agitator and 

flexible coupling of spacer type coupling between Motor and Gear Box. Both Gear 

Box and Motor should be vertically/horizontally flange mounted type with a 

common frame of the whole equipment. The entire thrust load of agitator should be 

transmitted to the thrust bearing of Gear box. 

V) Cable entry to the Motor terminal box should preferably be from top when motor is 

vertically mounted at its position and it should be easily accessible. 

vi) Nozzle size, on which Agitator shall be mounted, shall have enough opening to Insert 

rotating assembly from top.  Vendor to provide the nozzle along with the agitator. 

vii) In case Bidder provides a Vertical Agitator with hub design the same has to be of 

Alloy 926 or better material. 

viii) Impeller should be dynamically balanced to Gr: G16: ISO-1940 after rubber lining 
of shaft. 

ix) Operation speed of the Agitator motor shall be at least 25% below the first critical 
speed.  

x) Additional to the requirement of the critical speed of Agitator, as specified above. 
Agitator manufacturer is to analyze the torsional critical speed of combined system 

of Agitator, Gear Box and Motor to establish that the torsional critical speed is well 
off the operating speed by 20% from the operating speed. 

 

7. OPTIONAL PRICES: 

 
Bidders shall also furnish the optional Price for 3 years recommended spares required for 

normal operation of Agitator along with the offer as per Price Bid Format (Annexure-3). Prices 

of these spares will not be used for evaluation of the bids and will remain valid up to 6 months 

after placement of Notification of Award for the main equipment. 

 

8. EQUIPMENT QUALIFICATION CRITERIA (EQC)/ PREQUALIFICATION 

CRITERIA 

 

Vendor to furnish duly fill in Experience Record Proforma /Prequalification Criteria as per 

Annexure-6. 

 

9. QUALITY PLAN AND INSPECTION  & TESTING 
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9.1. QUALITY PLAN 

 

Quality plan will be reviewed during detailed Engineering stage with respect to inspection, 

standard Engineering practices & specification requirements and various tests and stages of 
inspection and appropriate agencies for Inspection will be Intimated. Bidder to abide by the 

same. 

 

Pl refer Annexure: 7 for guidelines & QAP format. For details, refer enclosed specifications. 

 

9.2. INSPECTION & TESTING: 

 

Sl. No. Description 

 The General inspection requirements to be considered are as below: 

1.  Bidder shall furnish written copies of shop production, fabrication and quality 

test procedures and drawings to be used on the Agitators for review by 
BHEL/Customer/Consultant prior to manufacture.  

2.  The Bidder shall furnish performance test procedure along with standard. The 

test procedure will be reviewed and approved by BHEL/Customer/Consultant.   

3.  Since there is no standard for “Acceptance Test Procedure” for Agitator, Agitator 

manufacturer is to submit a test procedure and Quality Plan, clearly indicating 

that equipment will meet the desired parameter.  

4.  Power consumption test at motor terminal and vibration of equipment will be 

conducted at site. Vendor to indicate other material tests that are to be conducted 

as per their practice in their Quality plan. 

5.  No liquid should enter the tube through any flange joint. “O”-ring used in the 

flange joint will deteriorate at a highly chlorinated and acidic environment of 

medium at a maximum operating temperature unless right quality of rubber is 

used.  Hydrostatic testing of tube assembly is required at a pressure of twice that 

of maximum liquid column in any tank or 30m whichever is higher. The hydro 

test duration will be for a minimum of 1 hr to check sweating at any flange. 
Hydrostatic test is meant in part for a check of equipment joint at new condition 

only. It is cannot be considered as a guarantee of functional objective of rubber 
used. 

6.  Dynamics of Agitator 

6.1 
Critical Speed 

6.1.1 
Operation speed of the Agitator motor shall be at least 25% below the first critical 

speed 

6.1.2 
Additional to the requirement of the critical speed of Agitator, as specified above. 

Agitator manufacturer is to analyze the torsional critical speed of combined 

system of Agitator, Gear Box and Motor to establish that the torsional critical 

speed is well off the operating speed by 20% from the operating speed. 

6.2 
Vibration Severity 
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6.2.1 
During performance test, unfiltered vibration measurements shall be made with 

running of Agitator in Air.  Measurement shall be taken on the Gear Box thrust 

bearing housings as well in motor top. 

6.2.2 
Guaranteed Site vibration of the equipment on its own pedestal, at 

commissioning with normal level of liquid and with maximum liquid at 

respective tank, Vibration limit at site will be as per ISO-10816, 1.5-2.3mm/sec 

even if Motor rating falls below 15kw. 

6.2.3 
Vibration measurements of bearing housing shall be made in root mean square 

(RMS) velocity. 

6.2.4 
Vibration levels measured on the non-rotating parts shall not exceed the zone 

limit “B” as defined in ISO 10816 at steady conditions and shall not exceed the 
zone limit “C” as defined in ISO 10816 at transient conditions. 

7.  
For surfaces with rubber lining Welding shall be visually inspected to verify the 
absence of rough area and unacceptable transition between surfaces which 

prevent the adequate adherence of rubber. The acceptance criteria shall be as per 
latest standard. 

8.  
For surfaces with rubber lining, degree of cleaning shall be visually checked 
before the application of the coating. There must be no area with oxidation, dirt 

or partially or generalized corrosion defects. 

9.  
Test certificates shall be issued for each lot of raw material used in the coating, 

corresponding to specific weight and traction resistance. 

10.  
For surfaces with rubber lining, adherence test shall be conducted on production 

samples. Adherence test shall be conducted on the actual surface through 
hammering. In order to verify the absence of air packets (or) surface without 

adherence. 

11.  
For surfaces with rubber lining, Coating thickness shall be checked at 100%. A 

High voltage porosity test will be conducted on 100 % of the coated surface.  

12.  All offered agitators will be inspected at the Bidder’s works before dispatch or 
where the test facilities are available. In case the systems / Agitators are being 

supplied from outside India, the inspection and witnessing of performance test 
shall be by renowned Third Party Inspection as mentioned below has to be 

considered and the charges should be included by bidder in the Main offer.   For 
those bidders, who are supplying from India, such third party inspection / witness 

charges need not be considered in bidder’s price and same will be arranged by 

BHEL/ BHEL nominated inspection agency. 

i. Lloyds Register of Industrial Services (LRIS),  

ii. Bureau Veritas (BV),  

iii. Det Norske Veritas (DNV),  
iv. Certification Engineers International Ltd. (CEIL),  

v. TUV  
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The above list is only indicative and the actual approved third party details will 

be arranged by purchaser after order placement. Bidder to quote the price of 

Agitators accordingly as per price Bid format (Annexure-3). 

Customer and BHEL shall witness the test at Bidder's works and a notice of 

minimum three (3) weeks shall be given for attending the inspection. Local 

conveyance to be arranged by Bidder at their own cost. 

13.  Job shaft mechanical seals shall be used during  shop  tests.  

14.  Agitators shall not be released for shipment, until shop tests data and 

performance tests curves have been approved by Owner. 

15.  Bidder should furnish performance guarantee as per applicable standard 

guarantee for the design, manufacture, material and safe operation of the 

equipment.  

16.  Bidder to arrange all calibrated gauges, Instruments during inspection.  

17.  Mechanical running and the performance test shall be carried out. Bidder to 

arrange Motor of same / higher rating for the shop test and inspection. 

18.  Performance Guarantee at site 

18.1 
All performance tests for Agitators shall be carried out in accordance with any 

latest international codes/standards. 

Bidder shall furnish Performance guarantee for the design, manufacture, 

material, safe and trouble-free operation of the Agitators and its accessories. 

18.2 
Noise level ≤85 dB (A) at 1m horizontal distance from equipment/enclosures 
and 1.5m above operating floor is to be guaranteed. 

18.3 
Vibration levels measured on the non-rotating parts shall not exceed the zone 

limit “B” as defined in ISO 10816 at steady conditions and shall not exceed the 

zone limit “C” as defined in ISO 10816 at transient conditions. 

18.4 
Acceptance tests to be carried out as per the procedure defined by the bidder, 

which shall be submitted and approved by Customer/Consultant/BHEL. 

18.5 
In the event that the performance test is unsuccessful, bidder shall take necessary 

remedial action at their own cost and the performance test shall be repeated.  The 

extension of delivery schedules will not be entertained due to this reason. 

 

10. PAINTING 

 

The VENDOR’s scope of work shall include surface preparation, and application of shop 

painting and final painting to all equipment and accessories, uninsulated piping and structural 

steel work forming part of this package. The color code shall be based on Indian Standard, IS. 

The Painting Shall be as follows: 

 

i) Surface Preparation: Blast Cleaning SA 2.5 

 

ii) PRIMER COAT:  
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a. Primer: One coat of Two component moisture curing zinc (ethyl) silicate primer coat 

(Min 80% metallic zinc content in dry film, solid by volume minimum 60% ±2). Zinc 

dust composition and properties shall be as per Type II as per ASTM D520-00 DFT- 70μ   
iii) Intermediate : One coat of Two component polyamide cured epoxy with MIO content 

(containing lamellar MIO Min 30% on pigment, solid by volume min. 80%±2) DFT- 100μ. 
 

iv) FINISH COAT:  

        Two coats of two pack aliphatic isocyanate cured acrylic polyurethane paint to IS 13213 solid 

by volume min.55%±2) DFT- 35μ/ coat Shade: Grey white RAL 9002 With gloss retention 

(SSPC paint spec no.36, ASTM D4587, D2244, D523 of level 2 after min. 1000 hrs exposure, 

gloss less than 30 and colour change less than 2.0Δ E)   

 
v) COLOUR CODE  

Base: To be informed during contract stage. 

            Lettering: To be informed during contract stage 

 
Prior approval of painting shall be taken from BHEL after award of contract. 

 
For More Details on Painting of Agitator Assembly and all other accessories shall be as per 

Annexure-5.  In case of any ambiguity, the painting shall be discussed and mutually agreed 

after award of contract. 

 

Final shade for Agitator, Motor and Gearbox shall be informed during detail engineering 

stage 
 

11. PACKING AND FORWARDING: 

 
The equipment shall be protected for a storage of 12 months at site. If any extra precaution is 

to be taken by the purchaser for storage beyond 12 months, the same shall be explicitly 

indicated in the Operation &Maintenance manual. For details please refer Annexure-5. 

 

12. SUB-VENDORS 

 
Bidder shall follow approved sub vendors list as per Annexure-8. 

 

In case of any specific practical difficulty, bidder is requested to bring out the same with proper 

reason for not following vendor list [Annexure-8] and to furnish Proven Track record, 

credentials for the proposed vendors for BHEL approval. 

 

For other items for which sub vendors are not specified, bidder can follow their standard 
vendors with due intimation to BHEL during detailed engineering stage.  Also they have to 

ensure the Proven Track record of the sub vendors and Bidder to take prior approval of BHEL 

for the same. 

 

13. INSTRUCTIONS ON PRICE BID FORMAT AND BID EVALUATION CRITERIA 

FOR POWER CONSUMPTION: 

 

13.1 INSTRUCTIONS ON PRICE BID FORMAT: 
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Bidder to indicate his offer as per Price Bid format enclosed as Annexure-3. 

 
All the items included in the price bid format shall be quoted as per tender specification and 

pre-bid clarifications as per Annexure-11, if any. Responsibility of ensuring correctness & 

completeness of scope of supply as per specification requirement solely lies with bidder. 

 
The equipment supplied shall be complete in all respects. The bidder shall not be eligible for 

any extra payment in respect of such mountings, fittings, fixtures and accessories if required 
for the safe and reliable operation of the equipment. Any additional equipment, material, etc., 

which are not specifically mentioned here, but are required to make the supplied equipment 

complete in all respect, in accordance with the intent of this technical specification, contractual 

agreement, statutory requirements, relevant/applicable codes/standards, good engineering 

practices, and for safe and trouble-free operation, shall be deemed to be in bidder scope Only.  

 

Main offer consists of those items which will be part of main order after successful bidder is 
identified.  Optional Items consists of those items which need to be quoted by bidder but may 

or may not be ordered by BHEL.  Bidders are instructed to provide the pricing details listed 

under Main offer and Optional items as per the prescribed format. Prices quoted by the bidder 

shall remain firm till the successful handing over of the entire package to end customer. Any 

request for upward revision of price during any intermediate stage before handing over the 

plant to end customer will be summarily rejected by BHEL. 

 

13.2 GUARANTEE & BID EVALUATION CRITERIA FOR POWER CONSUMPTION: 
 
Bidder to specify the total Guaranteed Auxiliary Power Consumption of the following 

Agitators operating at the rated capacity in their offer and please also refer to Cl.No.6.3.(I.20) 

& 9.2 etc for Guarantee conditions. 

 

1) Filtrate Water Tank Agitator 

2) Waste Water Tank Agitator 

3) Limestone Slurry Storage Tank Agitator 

4) Secondary Hydrocyclone  Feed Tank Agitator 

 

The total auxiliary power consumption guarantee for the all the above listed agitators together 

(Sl.No.(1) to (4)) shall not exceed 37kW, failing which the offer of bidder will not be 

considered for evaluation. 

 

14. PRE-BID CLARIFICATIONS & DEVIATIONS: 

 

Bidders shall comply with various requirements of this specification.  It may please be noted 

that the requirements specified here in this specification are the standard practices being 

followed by the bidders.  However, same things are presented in a structured form so that it 

can be ensured that the requirements of ultimate customer are complied with. 
 

Bidders can bring out only those deviations which are impractical to meet, for our review in 

pre bid clarification only.  
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Bidders may also please note that the data sheets for valves, instruments etc., submitted along 

with the offer will be considered as indicative only, as the requirements specified in the 
specification are standard in nature.  These will not be reviewed by BHEL before award of 

contract.  Same will be reviewed during order execution stage in line with the requirements of 

specification and agreed deviations. 

All pre-bid clarifications & deviations shall be clear bring as per Annexure: 11 only. 
 

In case bidder doesn’t bring any clarification/deviation in prebid stage, the same shall be 

brought in their offer with following conditions: 

 

a) Any deviations to Customer specifications, same are acceptable provided these deviations 

are also regularly accepted by Customer for their direct orders on bidders.  In such cases, 

proof of the same shall be furnished along with the offer.   

 

b) Bidders may please note that unless the deviations are specifically brought out under 

deviations clause, it will be considered that no deviations are taken, even if they are 

mentioned elsewhere directly/indirectly in the offer. 

 

c) Price implication due to non-acceptance [by BHEL/Customer] of the deviations 

considered by bidder will not be permitted.  

 

d) Deviations [if any] shall be clear bring as per Annexure-10 only. 

 

15. DOCUMENTATION: 

 

Please refer to enclosed Master Documentation List [MDL] for the list of DOCUMENTS / 
DRAWINGS to be submitted by the bidder as part of documentation. Bidder shall ensure 

submission of all documentation as per the MDL, Annexure: 9. 
 

Bidder to note that the dates of submission of all the documents shall be finalized based on PO 

date. It shall be solely bidder’s responsibility to get approval on the entire document from 

purchaser to meet project schedule. 

 

DEFINITION OF VENDOR DOCUMENT REVIEW STATUS ASSIGNED BY BHEL 

 
The guidelines listed below are followed in assigning the document status code to the vendor 

documents: Final submittal of vendor documents will not be required as long as the document 
status code is 1 or 4 and the "AS-BUILT" condition of the component agrees with the current 

document. 

 

Permission to proceed does not constitute acceptance or approval of design details, 
calculations, analyses, test methods, or materials developed or selected by the vendor and does 

not relieve the vendor from full compliance with contractual obligations. 
 

Code-1: Approval 

 

The document conforms to procurement document requirements. The document requires no 

changes or additions. Matters remaining to be resolved do not require document change and 

will be handled by correspondence. Where it is known that the design information on a vendor 
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document is not complete and re-submittals will be required, e.g., due to "hold" areas, the 

document is assigned another status code. 
 

 

Code-2: Revise and resubmit 

 
Work may proceed subject to resolution of indicated comments. The document is in basic 

conformance with procurement document requirements. Minor deviations from procurement 
document requirements have been noted or other minor technical or physical changes in the 

equipment are required. The vendor shall resolve comments and resubmit documents prior to 

shipment of commodity. 

 

Code-3: Rejected. Revise and resubmit 

 

The document: 

• Does not conform to the procurement requirements, 

• Is of a design that is technically unacceptable without significant changes, 
• Does not meet project requirements, i.e., orientation of equipment, nozzles, conduit 

connections, etc., 

• Does not conform to project criteria or with proposal documents or data, or 

• Does not meet minimum submittal requirements. 

 

This submittal rejection does not relieve vendor of any schedule commitments. 

 

Code-4: Review not required 

 

The document is not subject to BHEL review. Typical uses for this status are in the review of 

items that are vendor standard products, small internal parts of major equipment, or vendor 

standardized data. 

 

DRAWINGS REVIEW & APPROVALS: 

 
Each drawing submitted by the bidder shall be with a title bock furnished by BHEL during 

detailed engg stage. 

 

All drawings / documents shall be thoroughly checked, duly signed, and stamped by the vendor 

including drawing /documents of sub-vendor, before submission to BHEL. Documents, which 
are unchecked, unsigned, and without revisions marked clearly, shall be returned without 

review. Any delay on account of this shall be to the vendor’s account. After first review of 
documents, vendor to submit all the further revisions of documents along with comment 

resolution sheet. Successive documents submitted without comment resolution sheet shall be 

returned without review. 

The approval and /or review by BHEL /End customer shall not be construed by the bidder as 
limiting any of his responsibilities and liabilities for mistakes and deviations from the 

requirements, specified under these specifications and drawings. 
Documents once reviewed in Code-1 shall not be submitted (incorporating some changes) 

again for review, however if some change is really necessary, the same shall be brought to the 

notice of BHEL separately through design change note for review / information. Finally, As –

built drawings, duly updated, shall be submitted. 
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During detailed engg. stage, BHEL shall furnish check list regarding minimum contents in GA 

drawing. Bidder to submit GAD [duly incorporating all requirements as per the check list] 
along with signed checklist. GAD shall not be reviewed without duly filled in checklist signed 

by the bidder. 
 

NO. OF COPIES OF EACH DOCUMENT TO BE FURNISHED: 

 

All the documents shall be submitted as given below: 

 

SL 

NO. 

DESCRIPTION 

NO. OF 

COPIES / 

PIECES TO 

BE 

SUBMITTED 

WHEN TO SUBMIT 

1)  Schedule of Documents and Drawings 

submission (with planned date) 

Soft Copy 

Only 

Within 3 days of placement of 

order 

2)  Initial drawings/documents under 

approval and information category. 

Soft copy only Within 14 days of placement 

of order 

3)  BHEL shall furnish their observation on 

submitted documents 

Soft copy only Within 14 days of document 

submission 

4)  *Revised drawings/documents along with 

compliance sheet incorporating all BHEL 

comments. 

*Vendor to incorporate all BHEL 

comments so that further revisions can be 

minimized. 

Soft copy only Within 7 day of receipt of 

commented Drawings from 

BHEL 

5)  BHEL shall furnish their observation on 

revised submitted documents 

Soft copy only Within 14 days of document 

submission 

6)  Final Drawings/documents 12 Within 2 months of 

placement of  order. 
7)  Erection Documentation 5 1 month before dispatch of 

equipment. The list of 

documents identified under 

master document list for 

erection to be furnished in 5 

no’s of folders 
8)  Draft O & M Manuals for BHEL review. 

Note: Bidder to furnish final hard copy of 

O&M only after getting concurrence on 

soft copy. 

Soft copy At least 2 months before the 

delivery date of equipment 

9)  Revised O & M Manuals with Test 

Certificates to be submitted to BHEL 

(Hyderabad) 

12 Within one month before the 

delivery date of equipment 
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10)  Final O&M manuals in a CD 

 

4 

 

Within one month after 

dispatch of equipment after 

BHEL concurrence on soft 
 

Notes: 

 

The O&M manuals shall contain the following as minimum: 

a) The identification details of the equipment like BHEL P.O. No., Vendor’s Job Identification 

No., full contact address with telephone, fax, & e-mail details. 

b) Brief description of the system. 

c) All approved documents [ Drawings, documents & test procedures as per MDL] 

d) Bill of material, BBU, LO schedule, sub vendor list, Mandatory & commissioning spares list 

etc. Operation, Instruction & maintenance manuals of all equipments / items of the complete 

package 

e) System unloading, storage erection, start up, commissioning, shut down requirements. 

f) Operational & environmental safety instructions. 

g) Test reports and certificates. 
h) Catalogues of the equipment & instrumentation. 

 

 

16. DEFECT LIABILITY/ WARRANTY: 

 

The Bidder warrants that the equipment’s/items shall be free from defects in the design, 

engineering, materials and workmanship of the Plant and Equipment supplied and of the work 

executed.  

 

The Warranty Period shall be twenty four (24) months from the date of delivery or eighteen 

months (18) months from the date of commissioning, whichever first occurs. If during the 

Defect Liability Period any defect should be found in the design, engineering, materials and 

workmanship of the Plant and Equipment supplied or of the work executed by the Bidder, the 

Bidder shall promptly, in consultation and agreement with BHEL  regarding appropriate 

remedying of the defects, and at its cost, repair, replace or otherwise make good (as the Bidder 

shall, at its discretion, determine) such defect as well as any damage to the Facilities caused by 

such defect. 

 

In case of failure of the equipment to meet the guarantee, BHEL/Customer/Consultant reserves 
the right to reject the equipment.  However, BHEL/Customer/Consultant reserves  the  right  to  

use  the  equipment  until  new equipment supplied by bidder meets the guaranteed requirement. 

 

17. LIQUIDATED DAMAGES FOR POWER CONSUMPTION: 

 

     If actual Power Consumption during PG Test at the rated operating condition defined above, 

exceeds the value guaranteed by the bidder, liquidated damages for shortfall in performance 

shall be deducted from contract price as per the formula given below: 

 

     Liquidated damage deductible in INR = (OAPC-OGPC) X P  

 

Where, 

 
OGPC- Overall Guaranteed Power Consumption quoted by bidder in kW, as per Annexure-12 
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OAPC- Overall Actual Power Consumption in kW, for the list of Agitators in Annexure-12 

P- Penalty @ 4,50,000 INR per kW 

 

 

18. VARIANT TABLE: 

 

Variant  Item Material Code 

01 Auxiliary Absorbent Tank Agitator with 

commissioning spare and Special tool and Tackles. 

PY9751648017 

03 Limestone Slurry Storage Tank Agitator with 

commissioning spare and Special tool and Tackles. 

PY9751648033 

05 SECONDARY HYDROCYCLONE FEED TANK 

Agitator with commissioning spare and Special 
tool and Tackles. 

PY9751648050 

07 Filtrate Water Tank Agitator with commissioning 
spare and Special tool and Tackles. 

PY9751648076 

09 Waste Water Tank Agitator with commissioning 

spare and Special tool and Tackles. 

PY9751648092 

11 Absorber Area Drain Sump Agitator with 

commissioning spare and Special tool and Tackles. 

PY9751648114 

13 Gypsum Area Drain Sump Agitator with 

commissioning spare and Special tool and Tackles. 

PY9751648130 

15 Limestone Area Drain Sump Agitator with 

commissioning spare and Special tool and Tackles. 

PY9751648157 

17 Supervision of E&C for Agitator PY9851648175 
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Annexure-1 
A. TECHNICAL DETAILS OF AGITATOR 

B. TANK DRAWINGS 

 
 

 

 

 

 

 

 

 

 

  

   



a. Owner Mahagenco Bhusawal

b. Capacity (MW) 1X660 MW

c. Buyer BHEL

c. Process/Application Flue Gas

Desulphurization

a. Country India

b. State/Division Maharashtra

c. District Jalgaon

TECHNICAL INFORMATION OF 

AGITATOR

SLNO Description
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1 Agitator slno 2 3 4 5 6 7 8 9

2 Parameters

a. Type

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)

b. Medium to be handled Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

c. Seal Type Mechanical Seal (Flushless) Not required Not required Not required Not required Not required Not required Not required

d. Emergency Flushing Applicable Not required Not required Not required Not required Not required Not required Not required

e. Duty Continuous Continuous Continuous Continuous Continuous Continuous Continuous Continuous

f. Agitator location Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor

g. Operation Whenever FGD is under

maintenance

Continuous. Continuous. Continuous. Continuous. Continuous. Continuous. Continuous.

3 Tank Details

a. Tank shape Circular Circular Circular Circular Circular Rectangular Rectangular Rectangular

b. Tank Name
AUXILIARY ABSORBENT 

TANK

LIMESTONE SLURRY STORAGE 

TANK

SECONDARY 

HYDROCYCLONE FEED

TANK

FILTRATE WATER TANK WASTE WATER TANK
ABSORBER AREA DRAIN 

SUMP
GYPSUM AREA DRAIN SUMP

LIMESTONE AREA DRAIN 

SUMP

c. Capacity of slurry (in m3) 1545 m
3

437 m
3

392 m
3

47.75 m
3

135.0 m
3

56 m
3

56 m
3

56 m
3

d. Dimension  (m) 12.5 Dia X13.4 H 8.0 Dia X9.2 H 8.0  Dia X8.3 H 4.0 Dia X4.3 H 5.5 Dia X6.2 H 4 W X4 L X4 H 4 W X4 L X4 H 4 W X4 L X4 H

e. MOC of Agitator

Agitator Shaft and blades 

shall be made with SS904 L 

Or Nickel Alloy 

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

f. Minimum liquid leval in the tank 1.0 1.2 1.4 1.1 1.2 1.4 1.4 1.4

g Normal liquid leval in the tank 12.4 8.5 7.6 3.6 5.5 3.3 3.3 3.3

h. Maximum liquid level in the tank 12.6 8.7 7.8 3.8 5.7 3.5 3.5 3.5

i. Quantity of Agitators per Tank 3 Nos. (To be Installed on 

Tank) + 1 No.(Warehouse 

Spare)

1 No. 1 No. 1 No. 1 No. 1 No. 1 No. 1 No.

j. Total Quantity 4 Nos. 1 No 1 No. 1 No. 1 No. 1 No. 1 No. 1 No.

4 Slurry Analysis

ANNEXURE-1: Technical Information of Agitators for Mahagenco Bhusawal (1 X 660 MW) FGD system

PROJECT LOCATION

REF: BHUSAWAL:FGD:AGITATORS

PROJECT INFORMATION:



a. Slurry to be handled Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

b. Maximum solid particle size 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 6-7 mm 6-7 mm 6-7 mm

c. Normal solid particle size, d50 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 6-7 mm 6-7 mm 6-7 mm

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 Limestone + impurities

e. Chloride concentration Max 20000 ppm Max 1000 ppm Max 20000 ppm Max 20000 ppm Max 20000 ppm Max 20000 ppm Max 20000 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

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

h. Sp. Gravity of slurry 1.204 1.214 1.101 1.060 1.013 1.204 1.204 1.214

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)

j. Viscosity of Slurry 10 cP 30 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 5 to 8

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

m. Temperature Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -52.2 deg C;

Design-70 deg C

Normal -54.2 deg C;

Design-70.0deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

5

PRICE loading for auxiliary power

consumption (Refer Bid specification for 

the details)

Not applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable
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Annexure-2 
(AGITATOR  DATASHEET) 

 
 

 

 

 

 

 

 

 

 

  

   



a. Owner Mahagenco Bhusawal

b. Capacity (MW) 1X660 MW

c. Buyer BHEL

c. Process/Application Flue Gas

Desulphurization

a. Country India

b. State/Division Maharashtra

c. District Jalgaon

TECHNICAL INFORMATION OF 

AGITATOR

SLNO Description
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1 Agitator slno 1 2 3 4 5 6 7 8

2 Parameters

a. Type

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)

b. Medium to be handled Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

c. Seal Type Mechanical Seal (Flushless) Not required Not required Not required Not required Not required Not required Not required

d. Emergency Flushing Applicable Not required Not required Not required Not required Not required Not required Not required

e. Duty Continuous Continuous Continuous Continuous Continuous Continuous Continuous Continuous

f. Agitator location Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor

g. Operation Whenever FGD is under

maintenance

Continuous. Continuous. Continuous. Continuous. Continuous. Continuous. Continuous.

3 Tank Details

a. Tank shape Circular Circular Circular Circular Circular Rectangular Rectangular Rectangular

b. Tank Name
AUXILIARY ABSORBENT 

TANK

LIMESTONE SLURRY STORAGE 

TANK

SECONDARY 

HYDROCYCLONE FEED

TANK

FILTRATE WATER TANK WASTE WATER TANK
ABSORBER AREA DRAIN 

SUMP
GYPSUM AREA DRAIN SUMP

LIMESTONE AREA DRAIN 

SUMP

c. Capacity of slurry (in m3) 1545 m
3

437 m
3

392 m
3

47.75 m
3

135.0 m
3

56 m
3

56 m
3

56 m
3

d. Dimension  (m) 12.5 Dia X13.4 H 8.0 Dia X9.2 H 8.0  Dia X8.3 H 4.0 Dia X4.3 H 5.5 Dia X6.2 H 4 W X4 L X4 H 4 W X4 L X4 H 4 W X4 L X4 H

e. MOC of Agitator

Agitator Shaft and blades 

shall be made with SS904 L 

Or Nickel Alloy 

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless 

steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

Blade :Duplex Stainless steel

Shaft : CS+Rubber lining

f. Minimum liquid leval in the tank 1.0 1.2 1.4 1.1 1.2 1.4 1.4 1.4

g Normal liquid leval in the tank 12.4 8.5 7.6 3.6 5.5 3.3 3.3 3.3

h. Maximum liquid level in the tank 12.6 8.7 7.8 3.8 5.7 3.5 3.5 3.5

i. Quantity of Agitators per Tank 3 Nos.(To be Installed on 

Tank) + 1 No. (Warehouse 

Spare)

1 No. 1 No. 1 No. 1 No. 1 No. 1 No. 1 No.

j. Total Quantity 4 Nos. 1 No 1 No. 1 No. 1 No. 1 No. 1 No. 1 No.

4 Slurry Analysis

a. Slurry to be handled Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

ANNEXURE-2:Data Sheet for Agitators for Mahagenco Bhusawal (1 X 660 MW) FGD system

PROJECT INFORMATION:

PROJECT LOCATION

REF: BHUSAWAL:FGD:AGITATORS



b. Maximum solid particle size 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 200 mesh (75 µ) 6-7 mm 6-7 mm 6-7 mm

c. Normal solid particle size, d50 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 325 mesh (43 µ) 6-7 mm 6-7 mm 6-7 mm

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 Limestone + impurities

e. Chloride concentration Max 20000 ppm Max 1000 ppm Max 20000 ppm Max 20000 ppm Max 20000 ppm Max 20000 ppm Max 20000 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

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

h. Sp. Gravity of slurry 1.204 1.214 1.101 1.060 1.013 1.204 1.204 1.214

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)

j. Viscosity of Slurry 10 cP 30 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 5 to 8

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

m. Temperature Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -52.2 deg C;

Design-70 deg C

Normal -54.2 deg C;

Design-70.0deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

Normal -54.2 deg C;

Design-70 deg C.

5 Motor Details

a. Total Power consumed(KW) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

b. Motor Rating(KW) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

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

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

e. Motor Efficiency Class IE3 IE3 IE3 IE3 IE3 IE3 IE3 IE3

6 Impeller

a. Type of impeller Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

b. No. of impeller per agitator (stage) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

c. Impeller diameter (mm) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

d. Impeller tip speed (m/s) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

e. Operating speed (rpm) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

f. Agitator Pumping Capacity (m³/min) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

g. Volume/Agitator (m³) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

7 Baffle Plates (not in bidder's scope)

a. No. & size of baffle plates Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

b. Thickness of baffle plates (mm) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

c. Distance from Bottom of the tank(mm)
Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

8 Nozzle (not in bidder's scope)

a. Size of the nozzle on which agitator frame is 

mounted
Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

9 Loads

a. Static Load (N) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

b. Dynamic load (N) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

c. Torsional Moment (Nm) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

d. Bending Moment (Nm) Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

10 Power loading for auxiliary power

consumption (KW)
Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

11 Agitator Model No. Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

12 PQC Meeting[Yes/No] Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish Bidder to furnish

Note: Bidder to submit this data sheet along with offer for Review.Post order stage Standard data sheet format shall be shared and vendor need  to furnish the data sheet as 

per foramt only.
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SL NO ITEM DESCRIPTION QTY UNIT 

Weightage w.r.t

Overall Price

(In %) 

Bidder 

confirmation

(Quoted/ 

Not Quoted)

HSN/SAC 

Code
GST (%)) 

I

A

Auxiliary Absorbent Tank Agitator with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

Note: Out of the 4 Nos. of Agitator, 3 Nos. of Agitators shall be 

installed on Tank and 1 No. of Agitator shall be 

Supplied as Warehouse Spare.

Bidder shall ensure that the agitator is selected in such as a way 

that the 3 nos. of Agitator installed on Tank shall meet the 

desired requirement.

4 Sets 89.96

B

Supervision of erection & commissioning (including trial operation), 

comprehensive training the end customer’s Personnel covering the all 

aspects of Agitators - Operation & Maintenance, Troubleshooting 

etc, it shall include the following:

1. Per diem charge of for the above towards offered Agitator 

Assembly and its assocaited accessories.

2. Charges for 1 visit

Note: The above shall also include all other expenses like boarding, 

lodging, local travel, insurance, travel expenses (inclusive of all other 

charges like visa fee (if applicable), insurance etc) from / to vendor 

works to site for Engineer. [Refer Note 11] 

10.04

100

(I) For Supply: 

(i) Packing & ForwardingIn bidder scope  
Included  in basic 

price

(ii) Frieght: In bidder scope  
Included  in basic 

price

(iii) Insurance: In BHEL scope --

(iv) GST Extra at actuals Extra at actuals

(v) Any other: shall be included in basic price
Included  in basic 

price

(II) For supervision of E&C: 

(i) GST: Extra at actuals Extra at actuals

(ii) Any other: Included in basic price
Included  in basic 

price

9) Bidder to note that this is a LUMP SUM Turn-Key Order. However

(a) Changes to the tender specification during execution of the project for successful operation of the system need to be carried out by bidder and commercial implications if any will be settled 

suitably. 

(b) Unit rates quoted by bidder shall be applicable for any changes in BOQ during detailed engineering stage. 

10) Main offer (Annexure-3A-I) consists of those items which will be part of main order after successful bidder is identified.  Optional Items (Annexure-3A-III) consists of those items which 

need to be quoted by bidder but may or may not be ordered by BHEL.  Bidders are instructed to provide the pricing details listed under Main offer and Optional items as per the prescribed 

format.

8) Bidder to quote strictly as per BHEL’s NIT requirements. 

5) The Total Bid Value quoted by the Bidder shall represent the total landed cost for this enquiry and shall include Packing & Forwarding Charges, Freight & Insurance Charges, and all applicable 

taxes and duties, other than GST. GST shall be paid extra by BHEL at applicable rates.

6) Evaluation shall be done on the basis of total bid value (Grand Total Price as above) i.e. the total landed cost to BHEL for this enquiry. 

1) Bidders should quote the Total Bid Value in both in figures & words in the specified place.

4) The rates of line items mentioned in the Price Format shall be derived by BHEL by multiplying the Total Bid Value quoted by the Bidder with the Weightage Factor assigned against respective 

line items. The rate of each item shall be rounded off to the next 1 (one) Indian paise.

2) Bidders should mention the applicable HSN/SAC code along with GST% against respective line items.

Grand total price for sl no A to B

(Inclusive of Packing & Forwarding, Freight and Insurance)

Packing & Forwarding, Frieght, Insurance and GST : 

BHARAT HEAVY ELECTRICALS LIMITED

PROJECT ENGINEERING & SYSTEMS DIVISION

RAMACHANDRAPURAM: HYDERABAD - 502 032

PRICE FORMAT (R00) FOR  AGITATOR ASSEMBLY

PROJECT: BHUSAWAL THERMAL POWER STATAION UNIT-6 : 1 X 660 MW (FGD PACKAGE)

CUSTOMER: MAHARASHTRA STATE POWER GENERATION CO.  LTD. (MAHAGENCO)

CONSULTANT : DEVELOPMENT CONSULTANTS PVT. LTD., CONSULTING ENGINEERS,VASHI,MUMBAI 

MAIN OFFER

Bidder's Name : <Bidder to indicate>

Bidder's Offer No. & Dt. : <Bidder to indicate>

Bidder's Ref No. & Dt. :<Bidder to indicate>

BHEL Enq. No. & date :<Bidder to indicate>

Annexure-3A-I

Supervison charges for erection & commissioning at site [Material code:PY9851484032]

10 Day and 1 Visit

3) Bidders shall NOT fill/edit/modify anything else in the Price Bid Format.

MATERIAL SUPPLY: AUXILIARY ABSORBENT TANK AGITATOR [Material code:PY9751648017]

Notes:

7) The bidders will also provide UN-PRICED PRICE FORMAT strictly in the BHEL price format given above, in the techno commercial part of their offers. BID WILL BE REJECTED IF ANY 

OTHER PRICE FORMAT IS USED. Both priced and un-priced price formats to be provided by the bidders shall be signed and stamped copies.

1 of 2



SL NO ITEM DESCRIPTION QTY UNIT 

Weightage w.r.t

Overall Price

(In %) 

Bidder 

confirmation

(Quoted/ 

Not Quoted)

HSN/SAC 

Code
GST (%)) 

Bidder's Name : <Bidder to indicate>

Bidder's Offer No. & Dt. : <Bidder to indicate>

Bidder's Ref No. & Dt. :<Bidder to indicate>

BHEL Enq. No. & date :<Bidder to indicate>

16) Unpriced price bid format indicating as "Quoted" against each applicable item shall be submitted duly signed & stamped along with technical offer by bidder as a token of  concurrence that 

prices are submitted in this format only. The offer shall be liable for rejection in case if un-priced price bid format is not submitted or any modification is carried out in price bid format.

13 a.) Commissioning spares are those spares which are required at the time of commissioning and shall be recommended (as per bidder's experience) and quoted by bidder. However 

commissioning spares indicated in the price bid format shall be quoted as minimum.                                                                                                                                                                                           

13.b) Commissioning spare consumed over and above the recommended commisioning spares, during commissioning shall be supplied free of cost by the equipment vendor.

14)With respect to Mandatory Spares,

A) If any of above items indicated by the specified name are not applicable, bidder to offer alternative item serving the same function as per equipment’s design and indicate below the item being 

replaced. 

B) If bidder is not able to meet the above note, then bidder may mention “Not Applicable”. However, if found applicable during detailed engg. stage or alternative item as per equipment design can 

serve the same function, bidder to supply the specified quantity with out any delivery and commercial implications to BHEL.

15) Reference document: PY51648, R00  & annexures.

17) In case the systems are being supplied from outside India, reputed Third Party Inspection as mentioned in BHEL Tender Specification has to be considered and the charges should be 

included in the Main offer. For those bidders who are supplying from India, such third party inspection charges need not be considered and same will be arranged by BHEL/BHEL nominated 

inspection agency.

11) Prices quoted by bidders for items under main offer : Sl. No.I(A+B) will be considered for evaluation of lowest bidder.

For the purpose of tender evaluation (L1 bidder evaluation) following shall be noted:

Referring to Sl.No.I(B)- Supervision charges for Agitators Assembly and its assocaited Items, For the purpose of Quotation, total no of 10 man days for Agitator Assembly and Its associcate items 

and 1-visit  have been considered and payment against Sl.No. I (B) above shall be made as per the actual number of visits and man days required for the supervision of the complete identified 

activities as per these diem rates.               

Purchase Order for supply of main items, (ie., I(A)) shall be placed by BHEL- PE&SD Hyderabad. For Supervision of E&C (ie. I(B)), LOI shall be placed by PE&SD and PO by BHEL-Power 

sector region / PE&SD.

However, BHEL reserves the right 

(a) To include any of the optional items in scope of supply (as per customer contract requirements) and accordingly consider the same in evaluation. Any such scope increase and change in 

evalution will be intimated to vendor during technical evaluation(before price bid opening). 

(b) To place PO for any of the Optional items within the contract period.

Hence bidders need to MANDATORILY QUOTE reasonable prices for all OPTIONAL ITEMS considering such requirement and keep the validity of the prices till the end of contract period.

12.a) For all items including Optional items, prices to be furnished in this prescribed price bid format only for each individual item. The price to be quoted against Sl.No. A to B shall be Weighed 

w.r.t Overall Price as mentioned above. No combined prices, common prices or any other format will be accepted and such bids may be liable for rejection.

12 b) Bidder must NOT change the indicated item description, quantity & units in the price bid format. Bidder should only fill the unit rates & total price.

12 c) Bidder to quote for ALL the items as per price bid format. Incomplete/partial offer may be liable for rejection.

2 of 2



SL NO ITEM DESCRIPTION QTY UNIT 

Weightage w.r.t

Overall Price

(In %) 

Bidder 

confirmation

(Quoted/ 

Not Quoted)

HSN/SAC 

Code
GST (%)) 

I

A

Limestone Slurry Tank Agitator with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

27.83

B

Secondary Hydrocyclone Feed Tank Agitator with all accessories 

including commissioning spares, special tools & tackles as per

specification. 

1 Set

26.62

C

Filterate Water Tank Agitator with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

7.55

D

Waste Water Tank Agitator with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

11.69

E

Absorber Area Drain Sump with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

6.31

F

Gypsum  Area Drain Sump with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

6.31

G

Limestone Area Drain Sump with all accessories including 

commissioning spares, special tools & tackles as per

specification. 

1 Set

6.31

H

Supervision of erection & commissioning (including trial operation), 

comprehensive training the end customer’s Personnel covering the all 

aspects of Agitators - Operation & Maintenance, Troubleshooting etc, 

it shall include the following:

1. Per diem charge of for the above towards offered Agitator Assembly 

and its assocaited accessories.

2. Charges for 1 visit

Note: The above shall also include all other expenses like boarding, 

lodging, local travel, insurance, travel expenses (inclusive of all other 

charges like visa fee (if applicable), insurance etc) from / to vendor 

works to site for Engineer. [Refer Note 11] 

7.38

100

(I) For Supply: 

(i) Packing & ForwardingIn bidder scope  
Included  in basic 

price

(ii) Frieght: In bidder scope  
Included  in basic 

price

(iii) Insurance: In BHEL scope --

(iv) GST Extra at actuals Extra at actuals

(v) Any other: shall be included in basic price
Included  in basic 

price

(II) For supervision of E&C: 

(i) GST: Extra at actuals Extra at actuals

(ii) Any other: Included in basic price
Included  in basic 

price

10 Day and 1 Visit

Grand total price for sl no A to H

(Inclusive of Packing & Forwarding, Freight and Insurance)

Packing & Forwarding, Frieght, Insurance and GST : 

Notes:

1) Bidders should quote the Total Bid Value in both in figures & words in the specified place.

2) Bidders should mention the applicable HSN/SAC code along with GST% against respective line items.

MATERIAL SUPPLY:SECONDARY HYDROCYCLONE FEED TANK  AGITATOR [Material code:PY9751648050]

MATERIAL SUPPLY:FILTERATE WATER TANK AGITATOR [Material code:PY9751648076]

MATERIAL SUPPLY:WASTE WATER TANK AGITATOR [Material code:PY9751648092]

MATERIAL SUPPLY:ABSORBER AREA DRAIN SUMP AGITATOR [Material code:PY9751648114]

MATERIAL SUPPLY:GYPSUM AREA DRAIN SUMP AGITATOR [Material code:PY9751648130]

MATERIAL SUPPLY:LIMESTONE AREA DRAIN SUMP AGITATOR [Material code:PY9751648157]

Supervison charges for erection & commissioning at site [Material code:PY9851484032]

Annexure-3A-II

BHARAT HEAVY ELECTRICALS LIMITED

PROJECT ENGINEERING & SYSTEMS DIVISION

RAMACHANDRAPURAM: HYDERABAD - 502 032

PRICE FORMAT (R00) FOR  AGITATOR ASSEMBLY

PROJECT: BHUSAWAL THERMAL POWER STATAION UNIT-6 : 1 X 660 MW (FGD PACKAGE)

CUSTOMER: MAHARASHTRA STATE POWER GENERATION CO.  LTD. (MAHAGENCO)

CONSULTANT : DEVELOPMENT CONSULTANTS PVT. LTD., CONSULTING ENGINEERS,VASHI,MUMBAI 

Bidder's Name : <Bidder to indicate>

Bidder's Offer No. & Dt. : <Bidder to indicate>

Bidder's Ref No. & Dt. :<Bidder to indicate>

BHEL Enq. No. & date :<Bidder to indicate>

MAIN OFFER

MATERIAL SUPPLY:LIMESTONE SLURRY STORAGE TANK AGITATOR [Material code:PY9751648033]



15) Reference document: PY51648, R00  & annexures.

16) Unpriced price bid format indicating as "Quoted" against each applicable item shall be submitted duly signed & stamped along with technical offer by bidder as a token of  concurrence that prices are 

submitted in this format only. The offer shall be liable for rejection in case if un-priced price bid format is not submitted or any modification is carried out in price bid format.

6) Evaluation shall be done on the basis of total bid value (Grand Total Price as above) i.e. the total landed cost to BHEL for this enquiry. 

7) The bidders will also provide UN-PRICED PRICE FORMAT strictly in the BHEL price format given above, in the techno commercial part of their offers. BID WILL BE REJECTED IF ANY 

OTHER PRICE FORMAT IS USED. Both priced and un-priced price formats to be provided by the bidders shall be signed and stamped copies.

8) Bidder to quote strictly as per BHEL’s NIT requirements. 

9) Bidder to note that this is a LUMP SUM Turn-Key Order. However

(a) Changes to the tender specification during execution of the project for successful operation of the system need to be carried out by bidder and commercial implications if any will be settled suitably. 

(b) Unit rates quoted by bidder shall be applicable for any changes in BOQ during detailed engineering stage. 

10) Main offer (Annexure-3A-II) consists of those items which will be part of main order after successful bidder is identified.  Optional Items (Annexure-3A-III) consists of those items which need to 

be quoted by bidder but may or may not be ordered by BHEL.  Bidders are instructed to provide the pricing details listed under Main offer and Optional items as per the prescribed format.

17) In case the systems are being supplied from outside India, reputed Third Party Inspection as mentioned in BHEL Tender Specification has to be considered and the charges should be included in 

the Main offer. For those bidders who are supplying from India, such third party inspection charges need not be considered and same will be arranged by BHEL/BHEL nominated inspection agency.

11) Prices quoted by bidders for items under main offer : Sl. No.I(A to H) will be considered for evaluation of lowest bidder.

For the purpose of tender evaluation (L1 bidder evaluation) following shall be noted:

Referring to Sl.No.I(H)- Supervision charges for Agitators Assembly and its assocaited Items, For the purpose of Quotation, total no of 10 man days for Agitator Assembly and Its associcate items and 1-

visit  have been considered and payment against Sl.No. I (H) above shall be made as per the actual number of visits and man days required for the supervision of the complete identified activities as per 

these diem rates.               

Purchase Order for supply of main items, (ie., I(A to G)) shall be placed by BHEL- PE&SD Hyderabad. For Supervision of E&C (ie. I(H)), LOI shall be placed by PE&SD and PO by BHEL-Power 

sector region / PE&SD.

However, BHEL reserves the right 

(a) To include any of the optional items in scope of supply (as per customer contract requirements) and accordingly consider the same in evaluation. Any such scope increase and change in evalution will 

be intimated to vendor during technical evaluation(before price bid opening). 

(b) To place PO for any of the Optional items within the contract period.

Hence bidders need to MANDATORILY QUOTE reasonable prices for all OPTIONAL ITEMS considering such requirement and keep the validity of the prices till the end of contract period.

12.a) For all items including Optional items, prices to be furnished in this prescribed price bid format only for each individual item. The price to be quoted against Sl.No. A to H shall be Weighed w.r.t 

Overall Price as mentioned above. No combined prices, common prices or any other format will be accepted and such bids may be liable for rejection.

12 b) Bidder must NOT change the indicated item description, quantity & units in the price bid format. Bidder should only fill the unit rates & total price.

12 c) Bidder to quote for ALL the items as per price bid format. Incomplete/partial offer may be liable for rejection.

13 a.) Commissioning spares are those spares which are required at the time of commissioning and shall be recommended (as per bidder's experience) and quoted by bidder. However commissioning 

spares indicated in the price bid format shall be quoted as minimum.                                                                                                                                                                                           

13.b) Commissioning spare consumed over and above the recommended commisioning spares, during commissioning shall be supplied free of cost by the equipment vendor.

14)With respect to Mandatory Spares,

A) If any of above items indicated by the specified name are not applicable, bidder to offer alternative item serving the same function as per equipment’s design and indicate below the item being 

replaced. 

B) If bidder is not able to meet the above note, then bidder may mention “Not Applicable”. However, if found applicable during detailed engg. stage or alternative item as per equipment design can serve 

the same function, bidder to supply the specified quantity with out any delivery and commercial implications to BHEL.

5) The Total Bid Value quoted by the Bidder shall represent the total landed cost for this enquiry and shall include Packing & Forwarding Charges, Freight & Insurance Charges, and all applicable taxes 

and duties, other than GST. GST shall be paid extra by BHEL at applicable rates.

3) Bidders shall NOT fill/edit/modify anything else in the Price Bid Format.

4) The rates of line items mentioned in the Price Format shall be derived by BHEL by multiplying the Total Bid Value quoted by the Bidder with the Weightage Factor assigned against respective line 

items. The rate of each item shall be rounded off to the next 1 (one) Indian paise.



SL NO ITEM DESCRIPTION QTY. UNIT 

Bidder 

confirmation

(Quoted/ 

Not Quoted)

HSN/SAC 

Code
GST (%)

I OPTIONAL ITEMS -- --

A 3 Years Recommended Spares

Recommended spares list for three years normal operation along with unit 

price breakup forAgiatator Assembly and  other accessories.

(List with price break up to be enclosed)

(1 set stands for quantity required for the replacement required for 1 No. of 

each type of offered Agitator Assembly (and) accessories)

1 Set

B

B.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

B.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

C

C.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

C.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

D

D.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

1 set of each 

application

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

Annexure-3A-III

BHARAT HEAVY ELECTRICALS LIMITED

PROJECT ENGINEERING & SYSTEMS DIVISION

RAMACHANDRAPURAM: HYDERABAD - 502 032

Bidder's Name : <Bidder to indicate>

Bidder's Offer No. & Dt. : <Bidder to indicate>

Bidder's Ref No. & Dt. :<Bidder to indicate>

BHEL Enq. No. & date :<Bidder to indicate>

PRICE FORMAT (R00) FOR  AGITATOR ASSEMBLY

PROJECT: BHUSAWAL THERMAL POWER STATAION UNIT-6 : 1 X 660 MW (FGD PACKAGE)

CUSTOMER: MAHARASHTRA STATE POWER GENERATION CO.  LTD. (MAHAGENCO)

CONSULTANT : DEVELOPMENT CONSULTANTS PVT. LTD., CONSULTING ENGINEERS,VASHI,MUMBAI 

SPARES FOR AUXILIARY ABSORBENT TANK AGITATOR :

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

SPARES FOR LIMESTONE SLURRY STORAGE TANK AGITATOR 

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor
1 No. for Each Type 

& Rating of Motor

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor

1 set of each 

application

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

SPARES FOR SECONDARY HYDROCYCLONE FEED TANK AGITATOR

1 No.  of Each type

1 No.  of Each type



vi) Coupling

D.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

E

E.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

E.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

F

F.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

F.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

G

G.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

G.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor
1 No. for Each Type 

& Rating of Motor

1 No.  of Each type

SPARES FOR ABSORBER AREA DRAIN SUMP  AGITATOR

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No.  of Each type

SPARES FOR WASTE WATER TANK AGITATOR[Material code: PY9751648106]

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor
1 set of each 

application

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

SPARES FOR FILTERATE WATER TANK AGITATOR

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor

1 set of each 

application

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor
1 set of each 

application

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type



v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

H

H.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

H.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

I

I.1 For Agitator

i) Impeller Assembly

ii) Bearing Assembly

iii) Motor

iv) Belt and Pulley(If applicable)- 

v) Gear Box Assembly(If Applicable)- 

vi) Coupling

I.2 For Motor

i) 415 V Motor -1 No. for Each Type & Rating of Motor

ii) End Shield Cover Driving and Non Driving -1 Set for Each Type & 

Rating of Motor

iii) Driving & Non Driving End Bearing-1 Set for Each Type & Rating 

of Motor

iv) Cooling Fan-1 No. for Each Type & Rating of Motor

v) Motor Terminal Block-2 Nos. for Each Type & Rating of Motor

vi) Complete Set of Coupling-1 Set of Each Application

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 set of each 

application

1 No. for Each Type 

& Rating of Motor
1 No. for Each Type 

& Rating of Motor

SPARES FOR GYPSUM AREA DRAIN SUMP  AGITATOR[Material code: PY9751648149]

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor

1 set of each 

application

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No. for Each Type 

& Rating of Motor

1 No. for Each Type 

& Rating of Motor

1 No.  of Each type

SPARES FOR LIMESTONE AREA DRAIN SUMP  AGITATOR[Material code: PY9751648165]

1 No. for Each Type 

& Rating of Motor

1 set of each 

application

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type

1 No.  of Each type
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BHARAT HEAVY ELECTRICALS LIMITED 

PROJECT ENGINEERING & SYSTEMS DIVISION 

RAMACHANDRAPURAM: HYDERABAD - 502 032 

Std. / Doc. Number 

Annexure-4 

Rev. No.   00 

 

 

Revisions: 

Refer to record of revisions 

    

    

 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h
e 

in
fo

rm
at

io
n
 o

n
 t

h
is

 d
o
cu

m
en

t 
is

 t
h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
, 

It
 m

u
st

 n
o
t 

b
e 

u
se

d
 d

ir
ec

tl
y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

 

 

 

 

 

 

 

Annexure-4 
(CHECKLIST) 

 
 

 

 

 

 

 

 

 

 

  

   



    P a g e  1 | 3 
 

 

ANNEXURE- 4 to BHEL TENDER SPECIFICATION 

 

CHECKLIST FOR OFFER FOR AGITATOR 

 

S.No. Description Bidder’s Confirmation 

1.  Bidder to confirm that the following documents are submitted along with their offer to enable BHEL to evaluate 
the offer. 
i) Duly filled in Agitator datasheet [Annexure: 2] of all Varieties 
ii) Preliminary GAD having Complete Details such as Foundation Details, Civil Load Details, Weight and 
Dimensions etc.  
iii) Agitator Performance curves (Liquid Level vs. BKW and other relevant curves) 
iv) Un-priced copy of attached BHEL price formats [Annexure:3A & 3A-I] indicating quoted/not quoted 
against each row & column.  
v) Pre-Qualification Criteria/ Equipment qualification criteria / PTR / Reference Lists [Annexure: 6] 
vi) Checklist [Annexure: 4] 
vii) No Deviation Certificate as per (Annexure-10) 
viii) Guaranteed Power Consumption Format (Annexure-12)  
 
Datasheets in formats other than Annexure-2 shall NOT be reviewed. 

 

2.  Scope of supply as per Tender Specification. Bidder to Confirm. 
Further, any document indicating scope of supply submitted by bidders shall not be reviewed. 

 

3.  Bidder to confirm that the scope of supply and Services shall be as per Cl. No. 6.0 and Technical Details of 
Agitator (Annexure-1) of BHEL tender Specification. 

 

4.  Bidder to confirm that Performance requirement, Design and construction of the offered Agitator is as BHEL 
tender Specification. 

 

5.  Bidder to confirm that for Auxiliary Absorber Tank Agitator, Shaft and blades shall be made with Alloy 926 or 
better material. 

 

6.  Bidder to confirm that for other Tanks/ Sumps (Other Than Auxiliary Absorber Tank) Agitator, Blade & Shaft 
shall be made of duplex stainless steel and CS+rubber lining respectively. 

 

7.  Bidder to confirm that the Motor rating/Gearbox Rating is selected is duly taking care of all the margins as 
specified in BHEL tender specification. 

 

8.  Bidder to confirm that for Auxiliary Absorber tank the Agitator is considered for Side Mounted or Horizontal 
Mounted Entry.  

 

9.  Bidder to confirm that Agitators for all other Tanks (Except Auxiliary Absorber Tank) is considered for Vertical 
Mounted Entry. 

 

10.  Bidder to confirm that the Mechanical seal (Flushless Type) is considered for all agitators meant for Side/ 
Horizontal Entry. 
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11.  Bidder to confirm that as part of Supervision of E&C, bidder has quoted for 10 Man days and 1 No. Visit in their 
scope of service (in Price bid format). 

 

12.  Bidder to provide suitable Power cable gland and lugs for motor.  Cable details shall be furnished during detail 
engineering stage. Bidder to confirm. 

 

13.  Bidder to confirm that suitable canopy for each motor is considered in Bidders scope.  
14.  Bidder to furnish list of commissioning spares as per OEM recommendation. Any commissioning spare required 

over and above the recommended commissioning spares during commissioning shall be supplied free of cost by 
the equipment vendor. Deviation in this is not acceptable. Bidder to Confirm. 

 

15.  Bidder to furnish list of special tools & tackles required for the offered Agitators. All these special tools and 
tackles are included in bidder’s scope of supply. Deviation in this point is not acceptable. Bidder to Confirm. 

 

16.  Bidder to furnish list of 3 year recommended spares as per OEM recommendation. Bidder to quote for the same 
in the price bid as Optional price. Bidder to Confirm. 

 

17.  Painting schedule shall be as per Annexure-5 of Tender Specification, Bidder to Confirm.  
18.  Inspection, Testing requirements for Agitator Assembly: 

Inspection, Testing requirements shall be as per BHEL QAP & specification requirement only. Bidder to note that 
QAP shall be as per Annexure-7 & the same shall be discussed during detail engineering. However, in case of 
practical difficulties in meeting the quality requirement, same shall be mutually discussed & agreed during detail 
engineering stage. Bidder to note & confirm. 

 

19.  Bidder to appoint TPI agency from the following on behalf of BHEL for inspection of Agitators sourced from 
outside India: i. Lloyds Register of Industrial Services (LRIS), ii. Bureau Veritas (BV), iii. Det Norske Veritas 
(DNV), iv. Certification Engineers International Ltd. (CEIL), v. TUV. Bidder to Confirm. 
Cost incurred in Appointment of TPI shall be borne by bidder only. Accordingly, the price of Each Agitator to be 
quoted as per Price bid format. 
For those bidders, who are supplying from India, such third party inspection / witness charges need not 
be considered in bidder’s price and same will be arranged by BHEL/ BHEL nominated inspection 
agency 

 

20.  Bidder to confirm that the Agitator shall meet all the testing and Inspection requirement as mentioned in Cl. 9.0 
of BHEL tender Specification. 

 

21.  Bidder to confirm that the offered Agitator shall meet Performance guarantee criteria as mentioned in BHEL 
Tender Specification. Failing to which shall be liable for rejection of Material at Inspection and Testing stage. 

 

22.  Bidder to submit Auxiliary Power Guarantee for the Agitators as listed in the BHEL tender specification and also 
to confirm to meet the Maximum Power consumption criteria mentioned in Cl. No. 13.0 of BHEL Tender 
Specification. 

 

23.  Make of all the items shall be as per Annexure-8 (Sub-Vendor List). Bidder to confirm.  
24.  Bidder to confirm compliance with Annexure-9, Master Document List enclosed with Tender Specification, w.r.t 

list of documents, schedule of submission. 
 

25.  Any specific deviations, which are impractical, shall be raised in form of pre-bid queries as per Annexure-11 
before submission of Techno Commercial offer. Any deviation/ queries raised during technical bid submission 
shall not be entertained. Bidder to Confirm.  
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26.  Bidder to quote Price Bid as per Annexure-3, Price Bid Format only, clearly indicating all the applicable items 
and highlighting not applicable items clearly. Un priced copy of the same is enclosed with bidder’s technical 
offer. Bidder to check and confirm. 

 

27.  Bidder to quote individual price for each item mentioned in the seal priced bid. Bidder to check and confirm.  

28.  Bidder to confirm that the Liquidated damage for Power consumption is understood by them and accordingly 
they have quoted for the enquiry. 

 

29.  Bidder to confirm that the defect liability/ warranty requirement as per Cl. No. 16.0 of BHEL tender Specification 
shall be met by bidder. 

 

30.  Bidder to confirm that the training shall be provided to Customer’s personnel after supply of Material at site, as 
per tender specification. 

 

 

 

SIGNATURE:           NAME:              DESIGNATION: 

             COMPANY: 

                      DATE: 
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BHARAT HEAVY ELECTRICALS LIMITED 

PROJECT ENGINEERING & SYSTEMS DIVISION 

RAMACHANDRAPURAM: HYDERABAD - 502 032 
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Annexure-5 
(Customer/Consultant specification) 

 
 

 

 

 

 

 

 

 

 

  

   



Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ îì ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

 Ú®»¯«»²½§ ª¿®·¿¬·±²     æ øõ÷ íû ¿²¼ øó÷ ëû 
 Ê±´¬¿¹» ª¿®·¿¬·±² º±® ÔÌ ³±¬±®­   æ øo÷ ïðû  

 Ê±´¬¿¹» ª¿®·¿¬·±² º±® ØÌ ³±¬±®­   æ øo÷ ïðû  

 Ý±³¾·²»¼ ª¿®·¿¬·±² ±º ª±´¬¿¹» ¿²¼ º®»¯«»²½§ æ ïðû ø¿¾­±´«¬» ­«³÷ 
 
ß´´ ¬¸» ³±¬±®­ ­¸¿´´ ¾» ­± ¼»­·¹²»¼ ¬¸¿¬ ³¿¨·³«³ ·²®«­¸ ½«®®»²¬­ô ´±½µ»¼ ®±¬±® ¬±®¯«» ¿²¼ °«´´±«¬ 
¬±®¯«» ¼»ª»´±°»¼ ¿¬ »¨¬®»³» ª±´¬¿¹» ¿²¼ º®»¯«»²½§ ª¿®·¿¬·±²­ ¼± ²±¬ »²¼¿²¹»® ¬¸» ³±¬±® ¿²¼ ¬¸» 
¼®·ª»² »¯«·°³»²¬ò 

 
íòíòð Í§­¬»³ Ð¿®¿³»¬»®­ 

 

Í´ò 
Ò±ò 

Ü»­½®·°¬·±² ØÌ Í§­¬»³ ÔÌ Í§­¬»³ 

ïò Ê±´¬¿¹» ´»ª»´ ïï µÊ ß¾±ª» ïêð µÉ  
 

îìð Ê æ «° ¬± ðòî µÉ 
ìïë Ê æ âðòî µÉ ¿²¼ «° 
¬± ïêð µÉò 

îò Í§­¬»³ »¿®¬¸·²¹ Û¿®¬¸»¼ ¬¸®±«¹¸ ®»­·­¬¿²½»ò 
Û¿®¬¸ º¿«´¬ ½«®®»²¬ æ íðð ß³°­ 

ìïëÊæ Í±´·¼´§ ¹®±«²¼»¼ò 
 

íò Í§­¬»³ º¿«´¬ ´»ª»´ ìì µß º±® í ­»½ ëð µß º±® ï ­»½±²¼ 

ìò Ú¿«´¬ ©·¬¸­¬¿²¼ ®¿¬·²¹ 
±º ³±¬±® ¬»®³·²¿´ ¾±¨ 
øÞ®»¿µ»® ±°»®¿¬»¼÷ 

ìì µß º±® ðòîë ­»½ ëð µß º±® ðòîë ­»½±²¼ 

 
íòìòð Ì§°» 
 

 ßÝ Ó±¬±®­ ­¸¿´´ ¾» ­¯«·®®»´ ½¿¹» ·²¼«½¬·±² ¬§°» «²´»­­ ±¬¸»®©·­» ·¬ ·­ ­°»½·º·»¼ò  ß´´ ¬¸» ³±¬±® 
­¸¿´´ ¾» ¾·ó¼·®»½¬·±²¿´ò 

 
íòëòð Ü«¬§ 
 

 ß´´ ßÝ ³±¬±®­ ­¸¿´´ ¾» ­¯«·®®»´ ½¿¹» ¬¸®»» °¸¿­»ñ­·²¹´» °¸¿­» ·²¼«½¬·±² ³±¬±®­ò ß´´ ¬¸» ³±¬±® 
­¸¿´´ ¾» ¼»­·¹²»¼ º±® ¾·ó¼·®»½¬·±²¿´ ®±¬¿¬·±²ò 

 Ó±¬±®­ ­¸¿´´ ¾» ­«·¬¿¾´» º±® ·²­¬¿´´¿¬·±² ·² ¸±¬ô ¸«³·¼ ¿²¼ ¬®±°·½¿´ ¿¬³±­°¸»®» ¿²¼ °±´´«¬»¼ ¿¬ 
°´¿½»­ ©·¬¸ ½±¿´ ¿­¸ ¿²¼ ±® º´§ ¿­¸ò 

 
íòêòð Ü»­·¹² ³¿®¹·² 

 

 Ó±¬±® ®¿¬·²¹ ­¸¿´´ ¾» ­»´»½¬»¼ ¸·¹¸»® ¬¸¿² ¬¸» ³¿¨·³«³ ´±¿¼ ¼»³¿²¼ ±º ¬¸» ¼®·ª»² 
»¯«·°³»²¬ô ¿­ °»® ¬¸» ½®·¬»®·¿ ­¬¿¬»¼ ·² ³»½¸¿²·½¿´ ­»½¬·±² ±º ¬¸·­ ­°»½·º·½¿¬·±²ô «²¼»® »²¬·®» 
±°»®¿¬·²¹ ®¿²¹»ô ·²½´«¼·²¹ ª±´¬¿¹» ¿²¼ º®»¯«»²½§ ª¿®·¿¬·±²ò 

 Ì¸» ³±¬±® ²¿³» °´¿¬» ®¿¬·²¹ ­¸¿´´ ¸¿ª» ³±®» ¬¸¿² ïðû ³¿®¹·² ±ª»® ¬¸» ·²°«¬ °±©»® 
®»¯«·®»³»²¬ ±º ¬¸» ØÌ ¼®·ª»² »¯«·°³»²¬ ¿²¼ ïëû º±® ÔÌ ¼®·ª»² »¯«·°³»²¬ ¿¬ ®¿¬»¼ ¼«¬§ °±·²¬ò 

 Ì¸» ³±¬±® ½¸¿®¿½¬»®·­¬·½­ ­¸¿´´ ³¿¬½¸ ¬¸» ®»¯«·®»³»²¬­ ±º ¬¸» ¼®·ª»² »¯«·°³»²¬ ­± ¬¸¿¬ 
¿¼»¯«¿¬» ­¬¿®¬·²¹ô ¿½½»´»®¿¬·²¹å °«´´ «°ô ¾®»¿µ¼±©² ¿²¼ º«´´ ´±¿¼ ¬±®¯«»­ ¿®» ¿ª¿·´¿¾´» º±® ¬¸» 
·²¬»²¼»¼ ­»®ª·½»ò 

 Í»®ª·½» ­¸¿´´ ¾» ½±²­·¼»®»¼ ¿­ ïòð ±²´§ò 
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íòéòð Ó»¬¸±¼ ±º Í¬¿®¬·²¹ 
 

 ß´´ ¬¸» ³±¬±®­ ­¸¿´´ ¾» ­«·¬¿¾´» º±® ¼·®»½¬ ±²ó´·²» ­¬¿®¬·²¹ ±² º«´´ ´±¿¼ò 

 ØÌ Ó±¬±®­ ©·´´ ¾» ½±²¬®±´´»¼ ¬¸®±«¹¸ ª¿½««³ ½·®½«·¬ ¾®»¿µ»®ò 

 ÔÌ ³±¬±®­ ®¿¬»¼ «° ¬± çðµÉ ©·´´ ¾» ½±²¬®±´´»¼ ¬¸®±«¹¸ ÓÐÝÞñÓÝÝÞ ¿²¼ ½±²¬¿½¬±®ò ÔÌ 
³±¬±®­ ®¿¬»¼ ³±®» ¬¸¿² çð µÉ ©·´´ ¾» ½±²¬®±´´»¼ ¬¸®±«¹¸ ¿·® ½·®½«·¬ ¾®»¿µ»® 

 
íòèòð Ûºº·½·»²½§ 

 
ß´´ ¬¸» ½±²¬·²«±«­ ¼«¬§ ³±¬±®­ ­¸¿´´ ¾» »²»®¹§ »ºº·½·»²¬ ¬§°»ò Ú±® ÔÌ ³±¬±®­ô ·¬ ­¸¿´´ ¾» ×Ûî ½´¿­­ 
¿­ °»® ×Í ïîêïëò Ú±® ØÌ ³±¬±®­ô »ºº·½·»²½§ ­¸¿´´ ¾» ³±®» ¬¸¿² çëûò 

 
íòçòð Ì»³°»®¿¬«®» ®·­» 

 É·²¼·²¹ ×²­«´¿¬·±² ­¸¿´´ ¾» Ý´¿­­ Úò 

 Ì»³°»®¿¬«®» ®·­» ±º ³±¬±®­ ­¸¿´´ ²±¬ »¨½»»¼ éð Ý ±ª»® ¿·® ¬»³°»®¿¬«®» ±º ëð Ý ¾§ ®»­·­¬¿²½» 
³»¬¸±¼ô ©¸·´» ¼»´·ª»®·²¹ ·¬­ ³¿¨·³«³ ®¿¬»¼ ±«¬°«¬ò 

 
íòïðòð Í¬¿®¬·²¹ ª±´¬¿¹» 

 
¿÷ Ó±¬±®­ ­¸¿´´ ¾» ½¿°¿¾´» ±º ­¬¿®¬·²¹ ¿²¼ ¿½½»´»®¿¬·²¹ ¬¸» ´±¿¼ ¿¬ º±´´±©·²¹ ­¬¿®¬·²¹ ª±´¬¿¹»ô 

©·¬¸   ¼·®»½¬ ±² ´·²» ­¬¿®¬·²¹ô ©·¬¸±«¬ »¨½»»¼·²¹ ­°»½·º·»¼ ©·²¼·²¹ ¬»³°»®¿¬«®»­ò 
 

 ØÌ Ó±¬±®­    æ  èëû ±º ®¿¬»¼ ª±´¬¿¹» 

 ÔÌ ³±¬±®­   æ  èðû ±º ®¿¬»¼ ª±´¬¿¹» 

¾÷ Ü«®·²¹ º¿­¬ ½¸¿²¹»±ª»® ±º °±©»® ­«°°´§ ­±«®½»ô ª»½¬±® ¼·ºº»®»²½» ¾»¬©»»² ¬¸» ³±¬±® ®»­·¼«¿´ 
ª±´¬¿¹» ¿²¼ ¬¸» ·²½±³·²¹ ­«°°´§ ª±´¬¿¹» ©·´´ ¾» ¿¾±«¬ ïëðû ±º ¬¸» ®¿¬»¼ ª±´¬¿¹» ¿²¼ ¬¸» 
³±¬±®­ ­¸¿´´ ©·¬¸­¬¿²¼ ª±´¬¿¹» ­¬®»­­ ¿²¼ ¬±®¯«» ­¬®»­­ ¼»ª»´±°»¼ ¼«®·²¹ ¬¸¿¬ ¬·³»ô ©¸·½¸ 
³¿§ ´¿­¬ º±® ¿ °»®·±¼ ±º ±²» øï÷ ­»½±²¼ò 

½÷ Ì¸» ³±¬±® ­¸¿´´ ¾» ½¿°¿¾´» ±º ±°»®¿¬·²¹ ¿¬ º«´´ ´±¿¼ ¿¬ ¿ ­«°°´§ ª±´¬¿¹» ±º èðû ±º ¬¸» ®¿¬»¼ 
ª±´¬¿¹» º±® ë ³·²«¬»­ò 

¼÷ Ì¸» ³±¬±® ­¸¿´´ ¾» ½¿°¿¾´» ±º ©·¬¸­¬¿²¼·²¹ ¬¸» ­¬®»­­»­ ·³°±­»¼ ·º ­¬¿®¬»¼ ¿¬ ïïðû ®¿¬»¼ 
ª±´¬¿¹»ò 

»÷ Ó±¬±® ­¸¿´´ ²±¬ ­¬¿´´ ·º ¬¸» ­«°°´§ ª±´¬¿¹» ¼®±°­ ¬± éðû ±º ¬¸» ®¿¬»¼ ª±´¬¿¹» ¬©± øî÷ ­»½±²¼ 
¼«®¿¬·±² 

 
íòïïòð Ò±ò ±º Í¬¿®¬­ 
 
 Ý±²¬·²«±«­ ¼«¬§ ³±¬±®­ ­¸¿´´ ¾» ­«·¬¿¾´» º±® ¬¸» º±´´±©·²¹ ­¬¿®¬·²¹ ®»¯«·®»³»²¬­ «²¼»® ¬¸» 

­°»½·º·»¼ ½±²¼·¬·±²­ ±º ´±¿¼ô ¬±®¯«» ¿²¼ ·²»®¬·¿ò  

 Ò±ò ±º ½±²­»½«¬·ª» ¸±¬ ­¬¿®¬­ ­¸¿´´ ¾» î ø©·¬¸ ·²·¬·¿´ ¬»³°»®¿¬«®» ±º ¬¸» ³±¬±® ¿¬ º«´´ ´±¿¼ 
±°»®¿¬·²¹ ´»ª»´÷ò 

 Ò±ò ±º ½±²­»½«¬·ª» ½±´¼ ­¬¿®¬­ ­¸¿´´ ¾» í ø©·¬¸ ·²·¬·¿´ ¬»³°»®¿¬«®» ±º ¬¸» ³±¬±® ¿¬ ¿³¾·»²¬ 
¬»³°»®¿¬«®»÷ò 

 Ú±® ½±²ª»§±® ³±¬±®­ô ²±ò ±º ½±²­»½«¬·ª» ¸±¬ ­¬¿®¬­ ­¸¿´´ ¾» í ø©·¬¸ ·²·¬·¿´ ¬»³°»®¿¬«®» ±º ¬¸» 
³±¬±® ¿¬ º«´´ ´±¿¼ ±°»®¿¬·²¹ ´»ª»´÷ò 

 

TENDER-45876/AMENDMENT-7/03-Oct-2017 11:33:50 AM

Page 529 of 1287



Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ îê ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

íòïîòð Í¬¿®¬·²¹ ½«®®»²¬ 

 Ó±¬±® ­¸¿´´ ¾» ¼»­·¹²»¼ º±® ¼·®»½¬ ±²´·²» ­¬¿®¬·²¹ ¿¬ º«´´ ª±´¬¿¹»ò Í¬¿®¬·²¹ ½«®®»²¬ ­¸¿´´ ²±¬ 
»¨½»»¼ ê ¬·³»­ º«´´ ´±¿¼ ½«®®»²¬ º±® ¿´´ ¿«¨·´·¿®·»­ò Ò± º«®¬¸»® ¬±´»®¿²½»­ ¿®» ¿°°´·½¿¾´» ±² 
­¬¿®¬·²¹ ½«®®»²¬ ­°»½·º·»¼ ¿¾±ª» º±® ØÌ ³±¬±®­ò  

 Ú±® ÔÌ ³±¬±®­ô ¬¸» ¿°°´·½¿¾´» ­¬¿®¬·²¹ ½«®®»²¬ ­¸¿´´ ¾» ´·³·¬»¼ ¬± éòî ¬·³»­ ±º º«´´ ´±¿¼ 
½«®®»²¬ ·²½´«¼·²¹ ¿´´ ¬±´»®¿²½»ò 

 
íòïíòð Ô±½µ»¼ ®±¬±® ©·¬¸­¬¿²¼ ¬·³» 

 Ì¸» ´±½µ»¼ ®±¬±® ©·¬¸­¬¿²¼ ¬·³» º±® ØÌ ³±¬±®­ «²¼»® ¸±¬ ½±²¼·¬·±²­ ¿¬ ïïðû ®¿¬»¼ ª±´¬¿¹» 
­¸¿´´ ¾» ³±®» ¬¸¿² ¬¸» ­¬¿®¬·²¹ ¬·³» ¿¬ ³·²·³«³ °»®³·­­·¾´» ª±´¬¿¹» ­°»½·º·»¼ ¿¾±ª» ¾§ 
¿¬´»¿­¬ ¬¸®»» ­»½±²¼­ ±® ïëû ±º ¬¸» ¿½½»´»®¿¬·²¹ ¬·³» ©¸·½¸»ª»® ·­ ¹®»¿¬»®ò  

 Ú±® ¬¸» ÔÌ ³±¬±®­ ¸¿ª·²¹ ­¬¿®¬·²¹ ¬·³» «°¬± îð ­»½±²¼­ ¿¬ ³·²·³«³ °»®³·­­·¾´» ª±´¬¿¹»ô ¬¸» 
´±½µ»¼ ®±¬±® ©·¬¸­¬¿²¼ ¬·³» «²¼»® ¸±¬ ½±²¼·¬·±² ¿¬ ¸·¹¸»­¬ ª±´¬¿¹» ´·³·¬ ­¸¿´´ ¾» ¿¬ ´»¿­¬ îòë 
­»½±²¼­ ³±®» ¬¸¿² ¬¸» ­¬¿®¬·²¹ ¬·³»ò 

 Ú±® ¬¸» ³±¬±®­ ¸¿ª·²¹ ­¬¿®¬·²¹ ¬·³» ³±®» ¬¸¿² îð ­»½±²¼­ ¿²¼ «° ¬± ìë ­»½±²¼­ ¿¬ ³·²·³«³ 
°»®³·­­·¾´» ª±´¬¿¹»ô ¬¸» ´±½µ»¼ ®±¬±® ©·¬¸­¬¿²¼ ¬·³» «²¼»® ¸±¬ ½±²¼·¬·±² ¿¬ ¸·¹¸»­¬ ª±´¬¿¹» 
´·³·¬ ­¸¿´´ ¾» ¿¬ ´»¿­¬ ë ­»½±²¼­ ³±®» ¬¸¿² ¬¸» ­¬¿®¬·²¹ ¬·³»ò 

 Ú±® ³±¬±®­ ¸¿ª·²¹ ­¬¿®¬·²¹ ¬·³» ³±®» ¬¸¿² ìë ­»½±²¼­ ¿¬ ³·²·³«³ °»®³·­­·¾´» ª±´¬¿¹»ô ¬¸» 
´±½µ»¼ ®±¬±® ©·¬¸­¬¿²¼ ¬·³» «²¼»® ¸±¬ ½±²¼·¬·±² ¿¬ ¸·¹¸»­¬ ª±´¬¿¹» ´·³·¬ ­¸¿´´ ¾» ³±®» ¬¸¿² 
­¬¿®¬·²¹ ¬·³» ¾§ ¿¬ ´»¿­¬ ïðû ±º ¬¸» ­¬¿®¬·²¹ ¬·³»ò 

 Ì¸» ³±¬±®­ ­¸¿´´ ¾» ¼»­·¹²»¼ ¬± ©·¬¸­¬¿²¼ ïîðû ±º ®¿¬»¼ ­°»»¼ º±® î ³·²«¬»­ ©·¬¸±«¬ ¿²§ 
³»½¸¿²·½¿´ ¼¿³¿¹» 

 
íòïìòð Ì±®¯«» Î»¯«·®»³»²¬­ 

 ß½½»´»®¿¬·²¹ ¬±®¯«» ¿¬ ¿²§ ­°»»¼ ©·¬¸ ¬¸» ´±©»­¬ °»®³·­­·¾´» ­¬¿®¬·²¹ ª±´¬¿¹» ­¸¿´´ ¾» ¿¬ ´»¿­¬ 
ïðû ³±¬±® º«´´ ´±¿¼ ¬±®¯«»ò 

 Ð«´´ ±«¬ ¬±®¯«» ¿¬ ®¿¬»¼ ª±´¬¿¹» ­¸¿´´ ²±¬ ¾» ´»­­ ¬¸¿² îðëû ±º º«´´ ´±¿¼ ¬±®¯«»ò  

 Ó±¬±®­ ­«¾¶»½¬»¼ ¬± ®»ª»®­» ®±¬¿¬·±² ­¸¿´´ ¾» ¼»­·¹²»¼ ¬± ©·¬¸­¬¿²¼ ¬¸» ­¬®»­­»­ »²½±«²¬»®»¼ 
©¸»² ­¬¿®¬·²¹ ©·¬¸ ²±²ó»²»®¹·¦»¼ ­¸¿º¬ ®±¬¿¬·²¹ ¿¬ ïîëû ±º ®¿¬»¼ ­°»»¼ ·² ®»ª»®­» ¼·®»½¬·±²ò 

 Ì¸» ³±¬±® ­¸¿´´ ¾» ¼»­·¹²»¼ ¬± ©·¬¸­¬¿²¼ ³±³»²¬¿®§ ±ª»®´±¿¼ ±º êðû ±º º«´´ ´±¿¼ ¬±®¯«» º±® 
ïë ­»½±²¼ ©·¬¸±«¬ ¿²§ ¼¿³¿¹»ò 
 

íòïëòð Û²½´±­«®» 
 

¿÷ ß´´ ³±¬±® »²½´±­«®»­ ­¸¿´´ ½±²º±®³ ¬± ¬¸» ¼»¹®»» ±º °®±¬»½¬·±² ×ÐÉ ëë «²´»­­ ±¬¸»®©·­» 
­°»½·º·»¼ò  Ó±¬±® º±® ±«¬¼±±® ±® ­»³· ±«¬¼±±® ­»®ª·½» ­¸¿´´ ¾» ±º ©»¿¬¸»® °®±±º ½±²­¬®«½¬·±²ò 

 
¾÷ Ú±® ¸¿¦¿®¼±«­ ´±½¿¬·±²ô ¬¸» »²½´±­«®» ±º ³±¬±®­ ­¸¿´´ ¸¿ª» º´¿³» °®±±º ½±²­¬®«½¬·±² 

½±²º±®³·²¹ ¬± ¿°°´·½¿¾´» ­¬¿²¼¿®¼ò 
 
 

íòïêòð Ý±±´·²¹ 

 ÔÌ ³±¬±®­ ­¸¿´´ ¾» ¬±¬¿´´§ »²½´±­»¼ º¿² ½±±´»¼ øÌÛÚÝ÷ô ¬§°» ×Ýìïïò Ì¸» ½±±´·²¹ ­¸¿´´ ¾» 
»ºº»½¬»¼ ¾§ ­»´º ¼®·ª»² ¾·ó¼·®»½¬·±²¿´ ½»²¬®·º«¹¿´ º¿² °®±¬»½¬»¼ ¾§ º¿² ½±ª»®ò 
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 ØÌ ³±¬±®­ ½¿² ¾» ¬±¬¿´´§ »²½´±­»¼ º¿² ½±±´»¼ øÌÛÚÝ÷ ±® ¬±¬¿´´§ »²½´±­»¼ ¬«¾» ª»²¬·´¿¬»¼ 
øÌÛÌÊ÷ ±® ½´±­»¼ ¿·® ½·®½«·¬ ¿·® ½±±´»¼ øÝßÝß÷ ¬§°»ò  

 Ó±¬±®­ ®¿¬»¼ âíðððµÉ ½¿² ¾» ½´±­»¼ ¿·® ½·®½«·¬ ©¿¬»® ½±±´»¼ øÝßÝÉ÷ò 

 Ó±¬±®­ ©·¬¸ ÝßÝßñÝßÝÉ ¸»¿¬ »¨½¸¿²¹»®­ ­¸¿´´ ¸¿ª» ¼·¿´ ¬§°» ¬¸»®³±³»¬»® ©·¬¸ ¿¼¶«­¬¿¾´» 
¿´¿®³ ½±²¬¿½¬­ ¬± ·²¼·½¿¬» ¬¸» º±´´±©·²¹æ 

ó Ø±¬ ¿²¼ ½±´¼ ¿·® ¬»³°»®¿¬«®»­ ±º ¬¸» ½´±­»¼ ¿·® ½·®½«·¬ º±® ÝßÝß ³±¬±®­ò 

ó Ø±¬ ¿²¼ ½±´¼ô ¿·® ¿²¼ ©¿¬»® ¬»³°»®¿¬«®»­ º±® ÝßÝÉ ³±¬±®­ò 
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ó Ô±½¿¬·±² ±º ·²­«´¿¬»¼ ¾»¿®·²¹­ò 

 
íòîíòð Ü®¿·² °´«¹  

Ó±¬±® ­¸¿´´ ¸¿ª» ¼®¿·² °´«¹­ ­± ´±½¿¬»¼ ¬¸¿¬ ¬¸»§ ©·´´ ¼®¿·² ¬¸» ©¿¬»®ô ®»­«´¬·²¹ º®±³ ¬¸» ½±²¼»²­¿¬·±² ±® 
±¬¸»® ½¿«­»­ º®±³ ¿´´ °±½µ»¬­ ±º ¬¸» ³±¬±® ½¿­·²¹ò 
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Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ íð ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

 
íòîìòð Ô·º¬·²¹ °®±ª·­·±² 

Ó±¬±® ©»·¹¸·²¹ îë Õ¹ò ±® ³±®» ­¸¿´´ ¾» °®±ª·¼»¼ ©·¬¸ »§»¾±´¬ ±® ±¬¸»® ¿¼»¯«¿¬» °®±ª·­·±² ±º ´·º¬·²¹ò 
 

íòîëòð Ü±©»´ °·²­ 
Ì¸» ³±¬±® ­¸¿´´ ¾» ¼»­·¹²»¼ ¬± °»®³·¬ »¿­§ ¿½½»­­ º±® ¼®·´´·²¹ ¸±´»­ ¬¸®±«¹¸ ³±¬±® º»»¬ ±® ³±«²¬·²¹ 
º´¿²¹» º±® ·²­¬¿´´¿¬·±² ±º ¼±©»´ °·²­ ¿º¬»® ¿­­»³¾´·²¹ ¬¸» ³±¬±® ¿²¼ ¼®·ª»² »¯«·°³»²¬ 
 

ìòðòð ×ÒÍÌßÔÔßÌ×ÑÒ 
 

 ×²­¬¿´´¿¬·±² ­¸¿´´ ¾» ½¿®®·»¼ ±«¬ ¿­ °»® ×Íæ çððò 

 
ëòðòð Ðß×ÒÌ×ÒÙ 

 
 Ð¿·²¬·²¹ ­¸¿´´ ¾» ½¿®®·»¼ ±«¬ ¾§ ¿² ¿°°®±ª»¼ °®±½»­­ò Ð®»¬®»¿¬³»²¬ ­¸¿´´ ½±²º±®³ ¬± ¿°°´·½¿¾´» 

­¬¿²¼¿®¼ò Ì¸» »¯«·°³»²¬ ­¸¿´´ ¾» ­«¾¶»½¬ ¬± ¿ ½±¿¬ ±º ®»¼ ±¨·¼» °®·³»® °¿·²¬ò ß´´ ·²­·¼» ¿²¼ 
±«¬­·¼» ­«®º¿½» ­¸¿´´ ¾» °¿·²¬»¼ ©·¬¸ »°±¨§ ¾¿­»¼ °¿·²¬ò Ì¸» º·²¿´ ¬¸·½µ²»­­ ±º °¿·²¬ º·´³ ±² ­¬»»´ 
­¸¿´´ ²±¬ ¾» ´»­­ ¬¸¿² ïðð ³·½®±²­ò Ð¿·²¬ Í¸¿¼» º±® ¬¸» Ó±¬±® ­¸¿´´ ¾» ÎßÔ éðíî øÍ·»³»²­ Ù®»§÷ò 
Í«ºº·½·»²¬ ¯«¿²¬·¬§ ±º ¬±«½¸ó«° °¿·²¬ ­¸¿´´ ¾» º«®²·­¸»¼ º±® ¿°°´·½¿¬·±² ¿¬ ­·¬»ò 

 
êòðòð ÌÛÍÌ×ÒÙ ßÒÜ ×ÒÍÐÛÝÌ×ÑÒ 
 
ëòðòð Ì»­¬­ ­¸¿´´ ¾» °»®º±®³»¼ ·² °®»­»²½» ±º Ñ©²»®ù­ ®»°®»­»²¬¿¬·ª»­ò Í«½½»­­º«´ Þ·¼¼»® ­¸¿´´ ¹·ª» 

¿¬´»¿­¬ º·º¬»»² øïë÷ ¼¿§­ ¿¼ª¿²½» ²±¬·½» º±® ©·¬²»­­·²¹ ¬¸» ¬»­¬­ò Ý±°·»­ ±º ½»®¬·º·»¼ ®»°±®¬­ ±º ¿´´ 
¬»­¬­ ½¿®®·»¼ ±«¬ ¿¬ ¬¸» ©±®µ­ ­¸¿´´ ¾» º«®²·­¸»¼ò Ì¸» »¯«·°³»²¬ ­¸¿´´ ¾» ¼·­°¿¬½¸»¼ º®±³ ©±®µ­ô 
±²´§ ¿º¬»® ®»½»·°¬ ±º Ñ©²»®�­ ©®·¬¬»² ¿°°®±ª¿´ ±º ¬¸» ¬»­¬ ®»°±®¬­ò 
 

ëòïòð Î±«¬·²» ¿²¼ Ì§°» Ì»­¬­ ¿®» ¬± ¾» ½±²¼«½¬»¼ º±® ¿´´ ØÌ ³±¬±®­ ¿²¼ º±® ÔÌ ³±¬±®­ ¿¾±ª» êð ÕÉ 
®¿¬·²¹ ·² °®»­»²½» ±º ½«­¬±³»®�­ ®»°®»­»²¬¿¬·ª» ¿­ °»® ×Íæíîë ¿²¼ ®»¯«·®»¼ ½±°·»­ ±º ¬»­¬ 
½»®¬·º·½¿¬»­ ¿®» ¬± ¾» º«®²·­¸»¼ º±® ¿°°®±ª¿´ò 
 

ëòîòð Ì»­¬ ½»®¬·º·½¿¬»­ º±® Î±«¬·²» ¬»­¬­ ½±²¼«½¬»¼ ¿­ °»® ×Íóíîë º±® ³±¬±®­ ±º ®¿¬·²¹ êð ÕÉ ¿²¼ ¾»´±© 
­¸¿´´ ¾» ­«¾³·¬¬»¼ º±® Ó¿¸¿¹»²½± ®»ª·»©ô ¿°°®±ª¿´ ¿²¼ ¼·­°¿¬½¸ ½´»¿®¿²½»ò 
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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 REFERED 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. 

5 TYPE OF PACKING 

The following 5 types of packings have been standardized for packing of General Components 
/Assemblies. 

– ‘OP’ - Open Type 

– ‘PP’ - Partially Packed 

– ‘CP’ - Crate Packing - Components/Equipment requiring physical protection 
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– ‘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 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. 
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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. 

6.7 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 

7 TYPE OF CASES 

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

8 PREPARATION OF PACKING CASE 

1) 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, ft weight of equipment. However for packing cases of smaller size equipment 
can be at a height of 40 mm from the ground level. 

2) In case of 'CR1 - Packing Viz. Electrical ft 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. 

3) 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. 

4) 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. 

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

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

7) 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. 

8) 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. 

9) The inner side of the top cover shall be lined with polyethylene sheet, of at least 

10) 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 ft tacked, to, prevent ingress of 
water from the top. 
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9 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. 

10 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. 

11 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. 

12 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. 

13 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. 

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. 
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k) Loading and unloading precautions 

 

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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14 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. 

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

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

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

14.4 For critical items, where specified, special handling fixtures shall be used for lifting. 

14.5 Slings and shackles used for lifting the components/equipment shall be checked for fitness and 
suitability before use. 

14.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal 
surfaces. 

14.7 Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable 
wooden pallets. 

14.8 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. 13 

14.8.1 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. 

14.8.2 Handling and lifting should be done without jerks or impacts. 

14.8.3 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. 

14.8.4 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. 

14.8.5 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. 

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

15 GI SHEET 

The packing cases are covered with GI sheet on outside for sides and top; inside for bottom as per the 
Figure-3. 
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16 TREATMENT of Wood

Treatment of wood is as per ISPM 15: 2009 

17 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. 

 

Figure 3 
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VACUUM PACKING FOR STAMPINGS 

1 GENERAL 

This standard lays down the packing instructions for packing of Stamping to be dispatched against 
Customer contracts. 

2 SCOPE 

This procedure covers method of packing stamping in a wooden packing boxes with vacuum packing. 

3 OBJECTIVE 

To establish a rust proof safe packing procedure and where the components required to protect against 
temperature and humidity. In general minimum temperature +5 deg C and maximum temperature 
45 deg C, and relative humidity between 10% to 40%. 

4 PACKING BOX 

Wooden Box shall be made as per BHEL Standard AA0490010 for Domestic/ AA0490009 for Export/ 
AA0490004 for Seaworthy packing. Size of the box as per the contract requirement which has to be 
checked by QC. 

5 PACKING PROCEDURE 

a) Only QC cleared packing wooden Boxes shall be used for Packing of stampings. 

b) Stampings marked by QC with “OK” stickers only need to be packed. Varnished stampings are to be 
brought down to room temperature before labelling them “OK” for packing. Do not pack hot/warm 
stampings that have just received after varnishing. 

c) Stampings are to be stacked in proper alignment and to be kept in packing wooden boxes of specific 
size. 

6 Vacuum Packing 

a) Turbo generator stamping of HEEP-Haridwar and Hydro stator and Hydro rims stamping of HEP-
Bhopal will be packed in Vacuum Bag. 

b) The stack of stampings shall be placed over porous plastic sheets (for Cushioning) with total 
thickness of at least 5mm and shall be wrapped with first layer of aluminium barrier bag (vacuum 
bag), second layer of VCI Paper (Vacuum Corrosion Inhibitor as per BHEL Standard AA51406). 
The VCI paper must contact stacked stampings. (Refer Figure-1). 

c) Silica gel packets are to be placed inside the vacuum bag (between stamping and VCI paper) 
uniformly distributed around the stampings to remove/ prevent moisture.  Total quantity per box 
should be a minimum 1.5 kg for packing box with a single stack and minimum of 2 kg for a double 
stack box. In order to cover the maximum space inside the box, small quantity packets 25 gm, 
50 gm and 100 gm uniformly distributed all-round the box. 

d) After final clearance from QC by putting green stickers on stack stampings, Vacuum bag should be 
secured in position and properly sealed using heat sealing machine and air to be drained using 
vacuum pump. At the time of the evacuation the vacuum inside the pack should be less than 
0.5 ata. 

e) The top covers of boxes shall be sealed only after final clearance from QC for confirmation of above. 
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f) All boxes should be covered by water proof tarpaulin over top and on all sides. 

g) The packing boxes shall be covered with GI sheets (0.25-0.40mm thick) on all the sides for Export/ 
Seaworthy packing. 

h) Vacuum packing room temperature and Relative Humidity should be maintained as mentioned 
below: 

Min. +5 deg. C and Max. 45 deg. C, Relative humidity between 10% to 40%. 

7 Aluminium Barrier Laminated Bags 

Material must be a first ply of a relatively tough, bi-axially oriented film of organic polymer adhered to 
second ply of metallic foil/coating and a third ply of a tough polymer such as polyethylene with proper 
flexibility. 

Bags are to be supplied with five sides’ sealed and top cover in loose form. Sealing width should be 8 
mm minimum. 

Properties Units Value 

Weight g/m2 150+ 5 GSM 

Tensile Strength N/mm2 MD  40 (min) 

N/mm2 TD 41 (min) 

Water vapour Transmission g/m2 0.01 in 24 hrs. at 38 degree C & 90% RH (max)  

Oxygen Transmission cm3/m2 0.02 in 24 hrs at 38 degree C & 90 % RH (max)  

Sealing Temp. Degree C 180 - 220 degree C 

8 MARKING OF PACKING BOX 

a) Box No. 

b) P.O. No. 

c) Product Name 

d) Project / Customer Name 

e) Consignee 

f) Water proofing (Umbrella Stencilling) 

g) Upside direction 
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Figure 1 

 

Figure 2 

 

Figure 3 

 

Figure 4 
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Figure 6 
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VACUUM PACKING FOR ELECTRONIC COMPONENTS 

1 GENERAL 

This standard lays down the packing instructions for packing of components / Electronic module / 
Assemblies to be dispatched against Customer contracts. 

2 SCOPE 

This procedure covers method of packing electronic components using vacuum packing in a wooden 
packing boxes. 

3 OBJECTIVE 

To establish a rust proof safe packing procedure and where the components required to protect against 
temperature and humidity. In general minimum temperature +5 deg C and maximum temperature 
45 deg C, and relative humidity between 10% to 40%. 

4 PACKING BOX 

Wooden Box shall be made as per BHEL Standard AA0490010 for Domestic/ AA0490009 for Export/ 
AA0490004 for Seaworthy packing. Size of the box as per the contract requirement which has to be 
checked by QC. 

5 PACKING PROCEDURE 

a) Cleaning parts shall be thoroughly cleaned just before VCI (Volatile Corrosion Inhibitor) Vacuum 
packing. Finger prints on cleaned items are to be avoided as the same are very corrosive. 

b) VCI Rust preventive oil (Ferrous grade oil base) shall be applied to all the components to withstand 
any corrosion. 

6 VCI VACUUM PACKING 

a) Bubble wrapping the items VCI vacuum packing. 

b) Appropriate vapour corrosive packets one pouch (1 gm. /pouch) of VCI Anticorrosive Powder and 
one pouch (10gm./ pouch) of VCI Desiccant per 1000 cub. meter packing space shall be placed 
inside the VCI vacuum packing. 

c) All the components shall be separately packed using VCI laminated Aluminium foils from which 
air/moisture are removed by the air vacuum device and sealed thoroughly using heat sealing 
machine. At the time of the evacuation the vacuum inside the pack should be less than 0.5 ata. 

d) One identification slip containing component information such as description of item, Material No. 
Customer PO, Item No. Quantity etc. shall be put inside the VCI vacuum packing. 

e) Top cover of the wooden box shall be sealed only after final clearance from QC for confirmation of 
above. 

f) All boxes should be covered by water proof tarpaulin over top and on all sides. 

g) The packing boxes shall be covered with GI sheets (0.25 -0.4mm thick) on all the sides for Export / 
Seaworthy packing. 

h) Vacuum packing room temperature and Relative Humidity should be maintained as mentioned 
below: 

Min. +5 deg. C and Max. 45 deg. C, Relative humidity between 10% to 40%. 
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7 COMPONENTS REQUIRED 

7.1 VCI laminated Aluminium foil 

Volatile Corrosion Inhibitor (VCI) safe foil shall be with aluminium barrier laminated which is flexible, 
heat sealable, water vapour and anticorrosion resistant barrier laminate of polyester, Aluminium foil and 
VCI Polyethylene. It is used as a primary packaging material for packing metal components and sealed 
with the help of a heat sealer after vacuuming with vacuum machine maintaining the humidity level below 
40 RH inside the package. 

7.2 Composition construction of VCI laminated Aluminium foil 

a) PET Film  : 12 Microns 

b) Bonding layer : 2 Microns 

c) Aluminium Foil : 9 Microns 

d) Bonding layer : 2 Microns 

e) VCI Poly film : 100 Microns 

f) Total thickness : 125 Microns + or – 5% 

7.3 Properties of VC Laminated Aluminium foil 

a) Basic Weight  : 138 gsm +/- 8% 

b) Sealing condition  : 180 C/ 2 sec 

c) Tensile strength 

MD: 20 kgf 

CD: 18 kgf 

d) Tear Strength 

MD 4.8 kg 

CD:3.4 kg 

e) Heat Seal Strength : 30.380 N/cm 

f) WVTR Value  : 0.05gms/m /24 hrs. 

g) OTR Value   : 0.1 cc/m/24 hrs 

8 MARKING OF PACKING BOX 

Mark the following information on the two adjacent sides of the each package 

a) Material No. 

b) Customer PO 

c) Item No. 

d) Quantity 

e) Storage Requirement   : Indoor 

f) Content Description   : Electronic Module 

g) Net weight (in kg) 

h) Dimension (L x W x H in centimetres) 

i) Project Name 

j) Consignee 

k) Water proofing (Umbrella Stencilling) 

l) Upside direction 
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VACUUM PACKING FOR ELECTRICAL COMPONENT 

1 GENERAL 

This standard lays down the packing instructions for packing of components / Electrical components 
Stator/ Rim punching, Wound Pole/ Field Coils and Stator coils / bars to be dispatched against Customer 
contracts. 

2 SCOPE 

This procedure covers method of packing component in a wooden packing boxes. 

3 OBJECTIVE 

To establish a rust proof safe packing procedure and where the components required to protect against 
temperature and humidity. In general minimum temperature +5 deg C and maximum temperature 
45 deg C, and relative humidity between 10% to 40%. 

4 PACKING BOX 

Wooden Box shall be made as per BHEL Standard AA0490010 for Domestic/AA0490009 for Export/ 
AA0490004 for Seaworthy packing. Size of the box as per the contract requirement, which has to be 
checked by QC. 

5 PACKING PROCEDURE 

a) All items packed are to be marked by QC with “OK” stickers. Varnished stator punchings are to be 
brought down to room temperature before labelling them “OK” for packing. Do not pack hot/warm 
stator punchings that have is just received from the varnishing. 

b) Packing of stator punchings, wound pole/ field coils and stator coils / bars should be done in a 
covered shed. 

c) Packed materials are to be stacked in proper alignment and to be kept in wooden packing. 

6 Additional Packing Methodology for Stator / Rim Punchings (Double stacking) only 

In order to eliminate the use of studs avoid double stack packaging per box. Where double stacked 
packing boxes are unavoidable, the stator /rim punchings are to be securely tightened using GI studs, 
nuts and soft material washers (rubber/plastic). GI studs, nuts and soft material only to be used in 
case of double stacking of rim / stator punchings (with holes). Use soft rubber washers to seal the 
punctured opening at the bottom from where the studs pass in each layer of VCI (Volatile Corrosion 
Inhibitor) paper, polythene and tarpaulin sheet in case of rim /stator punchings (with holes). 

a) GI studs with rubber washer to be placed initially inside the wooden packing box. 

b) Over the wooden base, place water proof tarpaulin sheet. 

c) Rubber washer shall be placed after the layer of tarpaulin sheet. 

d) Then place a layer of porous plastic sheet with total thickness of at least 5mm (for cushioning and 
reduces the chances of damage to punchings). 

e) Place the Aluminium Barrier laminated Bags over this porous sheet, place the rubber washer over it. 

f) Place VCI papers on the Aluminium barrier bag and fix with rubber washer. 



AA0490008 

CORPORATE  STANDARD 

 

Rev. No. 01 

PAGE  2 of 4 
 

 
g) PVC Pipes shall be inserted over the GI studs. These pipes are to be used to cover each stud, to 

protect its direct contact and hence rubbing with punchings. 

h) Now place the stack of punchings over the VCI paper and securely tighten the punchings using nuts 
and soft material, washers. 

i) Each layer should be secured in position. Wrap the punchings with VCI paper and properly sealed 
separately using an adhesive tape. 

j) Silica Gel packets are to be placed over the VCI paper and uniformly distributed inside the boxes on 
the VCI paper to remove/prevent moisture. 

k) Aluminium barrier laminated bag has secured in position and properly sealed by using heat sealing 
machine and air to be drained out by using vacuum pump. At the time of the evacuation the 
vacuum inside the pack should be less than 0.5ata. 

Use two separate VCI papers for doubled stacked boxes independently covering each stack. Similarly 
two Aluminium barrier laminated bag are to be used to wrap the two stacks independently, as explained 
above. 

7 Additional Packing Methodology for Wound Pole/ Field Coils and Stator Coils/Bars 
only 

a) Over the wooden base, place the waterproof tarpaulin sheet. 

b) Then place a layer of porous plastic sheet with total thickness of at least 5mm (for cushioning and 
reduces the chances of damage to Wound pole/field coils and stator coils/ bars. 

c) Place the Aluminium barrier laminated bag over this porous sheet. 

d) Place the VCI paper (Volatile Corrosion Inhibitor as per BHEL Standard AA51406) on the 
Aluminium barrier laminated bag along with rubber washer. 

e) Bare copper portion of field coils and stator coils / bars to be covered by VCI paper pouch and fasten 
with VCI tape. 

f) Now place the wound pole, stack of field coil and stator coil / bars over the VCI paper. 

g) Each layer should be secured in position. Wrap wound pole / field coils and stator coils / bars with 
VCI paper and properly sealed separately using an adhesive tape. 

h) Silica Gel packets are to be placed and uniformly distributed inside the boxes on the VCI paper to 
remove/prevent moisture. 

i) Then Aluminium barrier laminated bag has secured in position and properly sealed by using heat 
sealing machine and air to be drained out by using vacuum pump. At the time of evacuation the 
vacuum inside the pack should be less than 0.5ata. 

j) The VCI paper must contact the stator / rim punchings, wound pole / field coils and stator coils/bars. 
It has to ensure that the VCI paper, Aluminium barrier bag should not get damage / puncture during 
the packing process. 

k) Top cover of the wooden box shall be sealed only after final clearance from QC for confirmation of 
above. 

l) All boxes should be covered by water proof tarpaulin over top and on all sides. 

m) The packing boxes shall be covered with GI sheets (0.25 -0.4mm thick) on all the sides for Export / 
Seaworthy packing. 

n) Vacuum packing room temperature and Relative Humidity should be maintained as mentioned 
below: 

Min. +5 deg. C and Max. 45 deg. C, Relative humidity between 10% to 40%. 
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8 COMPONENT REQUIRED 

8.1 VCI laminated Aluminium foil 

Volatile Corrosion Inhibitor (VCI) safe foil shall be with aluminium barrier laminated which is flexible, 
heat sealable, water vapour and anticorrosion resistant barrier laminate of polyester, Aluminium foil & 
VCI Polyethylene. It is used as a primary packaging material for packing metal components and sealed 
with the help of a heat sealer after vacuuming with vacuum machine maintaining the humidity level below 
40 RH inside the package. 

8.2 Composition construction of VCI laminated Aluminium foil 

a) PET Film  : 12 Microns 

b) Bonding layer :  2 Microns  

c) Aluminium Foil : 9 Microns 

d) Bonding layer : 2 Microns 

e) VCI Poly film : 100 Microns 

f) Total thickness : 125 Microns + or – 5% 

8.3 Properties of Aluminium Barrier laminated Bag 

a) Basic Weight : Unit: g/sq. m  150 +/- 5 

b) Tensile strength : Unit: N/sq. mm MD: 40 (min.) 

  Unit: N/sq. mm TD: 41 (min.) 

c) Water Vapour Transmission : Unit: g/m2 0.01 in 24 hrs. at 38 deg C & 90% RH(max)                           

d) Oxygen Transmission  : Unit: cm3/m2  0.02 in 24 hrs. at 38 deg C & 90% RH (max) 

e) Sealing Temp.   : Unit : Degree C 180-220 deg C 

9 MARKING ON PACKING BOX 

Mark the following information on the two adjacent sides of the each package. 

a) Box No. 

b) Customer PO 

c) Product Name. 

d) Project Name 

e) Quantity 

f) Storage Requirement   : Indoor 

g) Net weight (in kg) 

h) Dimension (L x W x H in centimetres) 

i) Consignee  

j) Water proofing (Umbrella Stencilling) 

k) Upside direction  

l) Sling position indicator 
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Figure 1 

 

Figure 2 

 

Figure 3 

 

Figure 4 
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EXPORT PACKING 

(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT) 
 

1 GENERAL 

This standard lays down packing instructions for export 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 export 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 WOOD SPECIFICATION FOR PACKING: 

a) The wood shall conform to specification AA51401. 

b) Ply Wood planks as per specification IS:303 Gr. “MR” Type A,B are used for the sides, top & bottom 
of the packing cases. 

c) Ply Wood of marine grade as per IS:710 for packing of control equipment and for support batten   
pinewood to be used as per specification AA51401.  

4 TYPE OF PACKING: 

The following types of packings have been standardized for packing of general components/assemblies. 

4.1 Open Type: 

Packing subjected to BHEL approval. 

4.2 Closed packing cases: 

a) Export packing of the specific items requiring additional protection shall be covered with G.I. sheet 
covering as per customer/contractual/engineering requirements. G.I. shall conform to specification 
AA10166.    

b) Any other special or export seaworthy packing (improvement or equivalent to the above) shall be 
subjected to BHEL Engg & QC approval). 

4.3 Special Packing 

Components requiring special packing (as per customer/contractual/ engineering requirements) not 
included in this specification shall be covered by product standards. 

5 TREATMENT OF WOOD AS PER ISPM-15 

As per customer requirement for export packing, wood to be treated as per International Standards for 
Phytosanitary Measures ISPM:15. 
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6 PREPARATION OF PACKING CASE: 

1) Export items are to be packed in sea worthy wooden/Ply board cases.  

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

3) The four sides & top cover 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.  

4) Put the job on the base and wherever necessary may be screwed / fastened. 

5) In case of delicate component Packing Viz. Electrical & Electronic components for instruments/ 
assemblies, a rubber sheet, Self-expanded polyethene foam sheet as per AA51423, preferably 10mm 
thick, shall be fixed on to the base to act as cushioning to the equipment. 

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

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

8) Whole Equipment shall be covered and sealed with Multi-layered cross-laminated Polyethylene sheet 
to AA51420. 

9) 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. 

10) 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. 

11) The inner side of the top cover shall be lined with M.L.C. laminated polyethylene sheet of at least 
90GSM, which shall project approximately 25 to 150mm 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 applications requiring additional protection the packing cases are covered with GI sheet 
on outside for sides and top; inside for bottom as per specification AA10166, thickness of G.I. sheet 
shall be 0.25mm. 

13) For specific applications requiring inspection, additional inspection window has to be provided for 
custom clearance for export jobs. 

7 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 M.L.C. 
laminated poly film. 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.  

Certain special precautions are required for seal tight packing of specific item have to be covered by 
product standard. 



 

CORPORATE  STANDARD 

AA0490009 

Rev. No. 01 

PAGE  3 of 7 
 

 

8 OTHER PACKING MATERIAL 

8.1 Volatile Corrosion Inhibitor (VCI) Paper as per AA51406: 

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) 7m3 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. 

8.2 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 depends on the dimension of the polyethylene 
sheet as well as transit and storage time. 

8.3 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. 

8.4 Packing Slip Holders: 

Two nos. of packing list with suitable protecting cover shall be fixed one inside and the other outside of 
the packing box as per specification AA7240901. 

8.5 Nails 

The length and diameter of the nails depends upon the size of planks 

8.6 Strapping Strips:  

These are used for strapping the boxes. Suitable size of box strapping strip can be used as per size and 
weight of consignment. The material shall be free from rust. 

8.7 Brackets: 

These brackets are used for nailing to the corners of cubicle boxes.The brackets shall be of “L" shape, 
suitable holes shall be provided towards the end of each side for screwing /nailing. 

8.8 Fasteners: 

Bolts, double nuts, spring washers of suitable size will have to be used for packing of some special items 
like transformers, reactors, breakers, etc., to hold the job to the bottom plank of the box. 

8.9 Polyethylene Sheet:  

The polyethylene sheets are used to make covers to the jobs individually.multi-layered cross laminated 
polyethylene sheet as per AA 51420 can be used for packing of jobs. 

8.10 Expanded Poly Foam Sheet and Air Bubble Film: 

This item is used for covering the delicate items, Expanded Polyethylene Foam Sheet as per 
specification AA51423 and air bubble film as per specification AA51426 

8.11 Thermocol (Expanded Polystyerene) Sheets:  

This is used for covering delicate items. This material shall be as per spec. no AA51416 

8.12 Cotton Bags: 

These are used for holding silica gel. 
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8.13 Marking Ink:  

The ink used normally is black in color. In some special cases other color also will have to be used. The 
ink shall be non-fading/indelible and non-washable by water 

8.14 Polyethylene Bags:  

These are to be used for keeping the, Packing slips. The bag shall be of size 70 mm X 100 mm 
(minimum). 

8.15 Mechanical Latching Clamps: 

For specific items self locking clamps can also be used on need basis in conjunction with or apart from 
regular bolt and nut fixing arrangement, if needed. 

9 DESIGN OF PACKING BOXES 

Design/drawing of packing boxes shall be prepared based on actual weight and size of the equipment 
and shall be covered by concern product standards. 

10 GENERAL PRECAUTIONS: 

1) 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. 

2) Sling protection brackets to be provided on cases wherever required. 

3) 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. 

4) For packing of small/delicate items - Item may be wrapped properly with M.L.C. laminated 
polyethylene and wrapped item may be further wrapped with air bubble film as per spec.  AA51426, 
these curtains will be subsequently packed in wooden/ply boxes as at clause 8.0. 

5) The various caution signs shall be marked with stencil on both sides of the packing box. 

6) Instructions on handling,storage, preservation, represervation and transport of export order 
components at works and site shall be covered by product standards. 

11 MARKING 

The following details are to be marked on the packing cases. 

a) Address of consignee. 

b) Purchase Order No. 

c) Description of item or title of packing list. 

d) Case identification Number. 

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. 
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CENTER OF GRAVITY 

 

Figure 1 – Markings  

 

Technical Purchase Specification for Fire Water & Jockey Pumps with Drive assemby, PY51372, Rev 00, Page 230 of 267
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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’s shall be stencilled of letters with 13mm to 50mm 
height. 

Incase 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: Incase the size of package is small for using the stencils, and then hand written letters/figures shall be allowed. 

12 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. 

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

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

3) Lifting by crane and transportation by trolley of critical items and large components like rotors 
castings etc. Shall be done carefully. 
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4) For critical items, where specified, special handling fixtures shall be used for lifting. 

5) Slings and shackles used for lifting the components/equipment shall be checked for fitness and 
suitability before use. 

6) Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal 
surfaces. 

7) Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable 
wooden pallets. 

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 Cl.No:11 

a) 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. 

b) Handling and lifting should be done without jerks or impacts. 

c) 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. 

d) 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. 

e) 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. 

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

13 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 until 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. 

14 REFERRED STANDARDS (Latest publications including amendments): 

1) AA51401 2) IS:303 3)IS:710 4)AA10166  

5)ISPM:15 6)AA51420 7)AA51423 8)55619  

9)AA51406 10)AA51416 11)AA51426 12)AA56126 
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DOMESTIC PACKING 

COMMON GUIDELINES 

1 GENERAL: 

This standard lays down packing instructions for domestic packing of 
Components/Assemblies/Equipment to be despatched 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 & storage. For specific applications the concerned engineering department shall issue a product 
standard. Reference of this product standard, must appear in the Shipping list/Packing List. 

2 TYPES OF PACKING: 

The following 5 types of packings have been standardized for packing of General 
Components/Assemblies. 

1) 'OP' - Open Type. 

2) 'PP' - Partially Packed. 

3) 'CP' – Crate/Box Packing - Components/Equipment requiring physical protection. 

4) ‘CQ' - Case Packing - Small & Medium Components/ Assemblies/ Equipment which require corrosion 
& physical protection. 

5) ‘CR’ - Case Packing - Electrical Components/Assemblies, which require special packing viz. Water 
Proof, Shock Proof etc… 

3 DESCRIPTION OF TYPES OF PACKING: 

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

3.1 'OP’ - Open Type 

In case, of components which are not affected by water & dust and 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. 

3.2 'PP’ - Partially Packed 

Components which need special protection at selected portions only shall be despatched partially 
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such 
surfaces should be protected with 70GSM(Colourless) Multi Layered Cross Laminated Polyethylene Film 
to Specification No.AA51420. All sharp corners and edges shall be protected by rubber mats to prevent 
damage to the polyethylene film 

3.3 'CP’ - Crate Packing  

Assemblies/Components which need only physical protection from the point of view of handling shall be 
despatched duly packed in crates. 

3.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment 

Small and medium sized components/assemblies/equipment due to size/weight and to avoid handling 
and pilferage problems shall be packed in Case/Containers. Wherever required adequate quantity of 
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silica gel to AA55619 or VCI Powder/Tablets, packed in thin muslin cloth cotton bags shall be suitably 
placed. Small machines/components of less weight shall be provided with suitable cushioning by 
Rubberised coir. The components inside the case shall be entirely covered with 70GSM(Colourless) 
Multi Layered Cross Laminated Polyethylene Film Specification No. AA51420, wherever required. 

3.5 '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. Adequate quantity of Silica gel to AA55619 
packed in cotton bags of 100grams each are to be suitably placed in the cartons. The cartons shall be 
entirely covered with 70GSM(Colourless) Multi Layered Cross Laminated Polyethylene Film Specification 
No. AA51420 before being packed in the cases. VCI Powder/Tablets can be used as an alternative to 
Silica Gel to AA 55619. 

Empty space in the cartons shall be filled with rubberized coir to get proper cushioning effect. The 
cartons shall be manufactured from corrugated Fiber Board, meeting requirements of AA51414. 

4 PREPARATION OF PACKING CASES 

4.1 DOMESTIC: 

Based on the availability, the wood shall be Rubber wood (Havea Brasiliensis)/Pine wood for packing of 
cubicles, loose items, spares and photovoltaic items meant for customers in India. 

4.2 DIMENSIONS: 

a) Thickness of planks for Front, rear, top and bottom sides and binding, jointing battens shall be 25 
+2/-3 mm. 

b) Width of all planks including the tongue shall be more than 125mm and after plaining it shall be 
minimum 100mm. 

c) Minimum number of planks shall be used for a shook. 

d) Horizontal, vertical, diagonal planks shall be given for binding (number of such planks depend on 
the dimension of panel. 

e) External sides of front and rear planks to be plained to facilitate writing of address and other 
markings. 

f) Width of binding planks shall be minimum 100mm. 

g) Distance between any 2 binding planks shall be less than 750mm.  

h) diagonal planks shall be used in between vertical binding planks when distance between inner to 
inner of vertical planks is more than 750mm 

i) Distance of the outer edges of these planks from the edge of case shall be less than 250mm. 

j) Diagonal planks are not required for top planks and width side, if the width of pallet is less than 
750mm. 

4.3 JOINTING OF PLANKS 

Single length planks shall be used for cubicles whose overall length is less than 2400mm. For cubicles 
of length more than 2400mm, jointing is permitted. The jointing shall be done with one single or 
maximum of 2 planks of wood same as other planks of width 250 mm (minimum) with two rows of nails 
on either side of the joint in zigzag manner. From the joint along height side, it shall be of lap joint with 
overlap of at least the width of plank. 

4.4 TONGUE AND GROOVE JOINTS 

Two Consecutive planks shall be joined by tongue and groove joint. Depth of tongue shall be 12+1 mm, 
thickness of tongue shall be 8 +1 mm. The groove dimensions shall be such that the tongue fits tightly 
into the groove to make a good joint. This type of joint can be done based on the product requirement 
wherever required. 

4.5 PERMISSIBLE DEFECTS 

Wood shall be free from knots, bows, visible sign of infection and any kind of decay caused by insects, 
fungus, etc. 
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End splits: Longest end splits at each end shall be measured and lengths added together. The added 
length shall not exceed 60mm per meter run of shook’s. Wood pins shall be used to prevent further 
development of split. 

Surface cracks: Surface cracks with a maximum depth of 3mm are permissible. A continuous crack of 
any depth all along the length is not allowed. 

4.6 CHEMICAL TREATMENTS FOR PRESERVATION OF WOOD 

1) This treatment provides protection to the packing wood against deterioration due to fungi and attack 
by termites, borers and marine organism and any kind of infections. 

2) The wooden planks, after making tongues / grooves shall be treated with chemicals. For pine wood, 
treatment with ASCU/ CCA solution need not be done. 

3) The chemical used shall be ready mix ASCU paste. This consists of Arsenic pent oxide, copper 
sulphate sodium dichromate. This Paste shall be mixed at the rate of 1 kg of paste per 10 liters of 
water to the extent of water used. Alternate this CCA paste as mentioned at Para 4.6.5) can also be 
used. 

4) The chemical treatment shall be done at the premises of the contractor. A cement concrete tank of 
capacity to hold a minimum of 2000liters of solution shall be constructed. The solution shall be 
prepared in the presence of BHEL Representative by contractor. The wooden planks shall be soaked 
in the solution for a minimum of 12 hours. The solution shall be replenished after treating a maximum 
of 12 cubic meters of wood. A log book shall be maintained by the contractor to give the details of 
date of preparation of solution, quantity of solution prepared, quantity of chemicals used, Quantity of 
wood treated and the details of replenishment. Samples of solutions before mixing will be tested at 
the laboratories designated by BHEL. The testing fees to be paid to the laboratories will have to be 
borne by the contractor. The paste shall be tested as and when required. 

5) Specifications for water soluble type wood preservatives: Copper – Chromium – Arsenic [CCA]: 
Copper – Chromium – Arsenic preservative formulation shall be as per IS:10013 Part – II – 1981 
shall consist of following active ingredients in nominal proportions by weight as shown below: 

– Arsenic Pent oxide AS2O52H2O 12.5 

– Copper Sulphate CuSO45H2O 37.5 

– Sodium Dichromate Na2Cr2O75H2O 50.0 

– Or Potassium Dichromate K2Cr2O7 

 

4.7 OTHER MATERIALS 

4.7.1 NAILS 

The dia. of the nails shall be 3.15mm. The length of the nails shall be 65mm wherever two planks of 
25mm thickness are joined and 75mm wherever a 25mm planks is joined to a 50mm plank. 

4.7.2 BLUE NAILS 

These are used for nailing bituminized Kraft paper/hessian cloth to the planks. The length of the nails 
shall be 16mm. 

4.7.3 HOOP IRON STRIPS 

These are used for strapping the boxes. The width of the strips shall be 19+1mm and thickness 0.6 
+0.01mm. The material shall be free from rust. 

4.7.4 CLIPS 

These shall be used for strapping the hoop iron strips on the boxes. 

4.7.5 BRACKETS 

These brackets are used for nailing to the corners of cubicle boxes. The brackets shall be of mild steel of 
thickness min 2mm and width 25+1mm. The brackets shall be of “L" shape, the length of each side being 
100+2mm. Two holes shall be provided towards the end of each side for screwing /nailing. 
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4.7.6 FASTENERS 

Bolts, double nuts, spring washers will have to be used for packing of some special items like 
transformers, reactors, breakers, etc., to hold the job to the bottom plank of the box. The bolts, nuts, 
washers will be provided by the vendor. Drilling of holes will have to be done using contractor's tools. 

4.7.7 MULTI LAYERED CROSS LAMINATED POLYTHELENE FILM 

70GSM (Colourless) Multi Layered Cross Laminated Polythelene Film Specification No: AA51420 are 
used to make covers to the jobs individually. The cross lamination gives qualities of extra toughness, 
together with flexibility and lightness coupled with good weather resistance to ultra violet rays. 

4.7.8 RUBBERISED COIR: 

The rubberized coir is used as cushioning material. For the packing of loose items, items are to be 
arrested by using rubberized coir. For the packing of cubicles rubberized coir of thickness 25mm and 
width 75mm shall be used. 

4.7.9 FOAM RUBBER / 'U' FOAM: 

This is used for covering the delicate items. This material is provided by the vendor. 

4.7.10 MARKING PLATE: 

This shall be of anodized aluminium sheet. Details and specifications are given in Fig-4  

4.7.11 PACKING SLIP HOLDER: 

This shall be of galvanized iron tinned sheet /Aluminium sheet  

4.7.12 SILICA GEL:  

This shall be of indicating type to conform to IS: 3401/AA55619. 

4.7.13 COTTON BAGS: 

These are used for holding silica gel. The bags shall have the following matter indicated on them: 

----------------------------------------------------------------------------------------------------------------------------- - 

 BHEL-UNIT NAME PLACE-PINCODE 

 SILICA GEL  INDICATING TYPE 

 BLUE : ACTIVE 

 ROSE : REDUCED ACTIVITY 

 WHITE : NO ACTIVITY. TO BE REPLACED WITH FRESH SILICA GEL 

--------------------------------------------------------------------------------------------------------------------------------  

4.7.14 COTTON/ PLASTIC TAPE:  

This is used for tying small items. And also to prevent vibrations of moving parts within the cubicles. 

4.7.15 MARKING INK: 

The ink used normally is black in color. In some special cases other color also will have to be used. The 
ink shall be non-fading/indelible and non-washable by water. 

4.7.16 POLYETHYLENE BAGS: 

These are to be used for keeping the Packing slips. The bag shall be of size 70mm X 100mm (minimum). 
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4.7.17 Hessian cloth, twine thread, paint will have to be used in packing certain items. 

4.7.18 Mechanical Latching clamps:  

For CLW Railway panels and similar Panels self-locking clamps can also be used on need basis in 
conjunction with or apart from regular bolt and nut fixing arrangement. For reusable boxes, these clamps 
provide easy locking and unlocking arrangement. These clamps will be made available from BHEL in 
some cases. 

4.7.19 STICKERS 

The following stickers to be put by the vendor on cubicles/Boxes after packing. 

1. Case No sticker: 2 nos. Size 25.Cm x 0.45Cm 

6) BHEL Monogram sticker: 1 no. Size 1.75Cm x 2.3Cm    

7) Address sticker: 2 nos. Size 3.8Cm x 3.0Cm    

8) Direction sticker " Front " & " Back " - 4 nos. Size 2.0Cm x 0.75Cm    

9) Chain Mark Sticker: 4 Nos. Size – 3.0Cm x 0.75Cm     

10) "Fragile " sticker: 2 Nos Size. 2.1Cm x 1.5Cm    

11) "DO NOT STACK " sticker - 2 Nos. Size 3.0Cm x 2.2Cm 

5 PACKING OF CUBICLES WITH RUBBER WOOD: 

5.1 The packing is to be done as per clause 4 in all respects. 

5.2 The cubicles are already fixed on wooden pallets. Hence the contractor need not arrange the 
bottom pallets normally. 

5.3 The cubicles will be of different sizes both widthwise and lengthwise. The cubicles may be made 
up of single suite, 2 Suite, 3 Suite, 4 Suite, etc., The width of the cubicles generally varies from 
400 mm to 1650mm.The length of the cubicle, generally varies from 1500 mm to 4800 mm. The 
height is normally 2430 mm. In some cases, the height may be less/more. 

5.4 MULTI LAYER CROSS LAMINATED POLY FILM  

The inner surface of 4 sides of shook's shall be nailed with Multi-layer cross laminated poly film (as per 
4.7.7) using blue nails (as per 4.7.2) wherever 2 pieces of Cross laminated poly film are used, the joint 
shall have an overlap of minimum 20mm. 

The inner surface of top cover shall be nailed with Multi-layer cross laminated poly film (as per 4.7.7). 
This sheet shall project outside on 4 sides by at least 100mm and shall be nailed properly on sides. 
Joining of sheets should have overlap of minimum 20mm. 

The cubicles shall be covered with Multi-layer cross laminated poly film (as per 4.7.7).  

5.5 SILICA GEL: 

Silica gel (as per 4.3.15) packed in cotton bags shall be kept at different places inside the cubicle as per 
BHEL-Unit directions. Each suit of cubicle shall be provided with 1 kg of Silica gel  (for a 4 suit cubicle 4 
kgs of Silica Gel to be used. The bag containing silica gel to be as per 4.7.13). 

5.6 LOOSE PARTS: 

Any loose parts in the cubicles shall be tied using cotton/ plastic tape. Wooden battens shall be provided 
wherever necessary. 

5.7 WOODEN BATTENS: 

In case of cubicle which are not rectangular in shape like control desks, sufficient number of wooden 
rafters/battens of proper size shall be provided to give strength to the package. 

5.8 RUBBERISED COIR: 

Gap between the cubicle and the case shall be filled with rubberized coir (as per 4.7.8) with distance 
between consecutive layers less than 500mm. 
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5.9 CLAMPING: 

Packing shall be bound at edges by nailing M.S. Clamps / Brackets (as per 4.7.5). Each vertical edge 
shall have minimum 3 clamps. Top horizontal edges will have one clamp for every meter length of 
package. However, minimum 4 clamps shall be nailed at the top for any cubicle. 

5.10 PACKING SLIP:  

Packing slip kept in the polyethylene bag (As per 4.7.16) shall be placed in the box at appropriate place. 
In addition, one more packing slip covered in polyethylene cover and packing slip holder (as per 4.7.11) 
shall be nailed to front / rear of case. 

5.11 MARKING PLATE: 

One no. (As per 4.7.10) shall be nailed to the front side of the case. 

5.12 CASE MOUNTING: 

After complete packing, stencil marking of various details and marking of symbols shall be done as per 
BHEL instructions using indelible / non washable marking ink. 

5.13 Different types (Typical) of Cubicles with sizes for Packing 

1. Single suite cubicle - 900 x 950 x2500 

2. Two suite cubicle - 1650 x 950 x 2500 

3. Three suite cubicle - 2400 x 950 x2500 

4. Four suite cubicle - 3150 x 950 x 2500 

5. Regulation cub - 1300 x 1350 x 2500 

6. Thy cub - 2870 x 1350 x 2500 

7. VFD Cub - 3800 x 1550 x 2500 

5.14 PACKING OF CUBICLES WITH PINE WOOD 

Packing of cubicles for export shall be done exactly in same manner as described at Cl.No 5 except for 
the following changes: - 

Wood shall be Silver oak/ Pine wood instead of rubber wood. 

– Double polyethylene petticoat instead of one. 

– Fumigation may have to be done if required (BHEL Scope). 

6 PACKING OF LOOSE ITEMS/SPARES USING RUBBER WOOD: 

1) Shape of cases shall be square, rectangular with single gabled roof or with double gabled roof 
depending on the nature of the job to be packed. Construction shall be as per drawings enclosed. 
Only gable will be additional as required. 

2) Wood shall be rubber wood with Tongue and Groove joint as per clause 4.4. 

3) Chemical treatment as per Clause 4.6 to be done. 

4) Width of planks shall be at least 100 mm. Width of binding planks (battens) shall be at least 75mm. 

5) External surface of planks on front and rear shall be plane 100% (except bottom plank). 

6) Inner surfaces of all 6 sides shall be lined with bitumen coated hessian polyethylene Kraft paper (as 
per clause 4.7.7) using blue nails. 

7) Rubberized coir of minimum 25mm thickness and 100 mm width shall be nailed to inner surfaces of 
bottom and 4 sides of box. 

8) Internal packing: Items that go into the box shall be packed using 70GSM, (Colourless) Multi Layered 
Cross Laminated Polyethylene Film Specification No: AA51420. Any space left Between the job and 
the sides and the top of the box shall be filled with rubberized coir to get proper cushioning effect  . 

9) Certain items like transformers, reactors, breakers, etc., shall be bolted to the bottom of the box 
using bolts, nuts and washers. 
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10) Silica gel as per clause 4.7.12 held in cotton bags as per clause 4.7.13 shall be kept at proper places 

in the box. 

11) Packing slip kept in polyethylene bag (clause 4.7.16) shall be placed in the box. 

12) Marking plate as per clause 4.7.10 shall be nailed to side of the box. 

13) Two numbers of hoop iron strips as per clause 4.7.3 shall be strapped tightly on the case using clips. 

14) Stencil marking of various details and marking of various symbols shall be done as per BHEL 
instructions using indelible/non-washable marking ink. 

15) Loose items to be kept inside the cubicle 

- The components which are removed from cubicle for shipping purpose only, such as meters shall be 
kept inside the cubicle individually, kept in wooden box and tied firmly in bottom of Cubicle. 

- Other items which are given loose in addition to cubicle shall be packed in separate boxes. 

7 BOX SIZES 

7.1 BOX SIZES 

Table 1 – SPARES WOODEN BOX DETAILS 

SNO BOX 

TYPE 

BOX SIZE 

(in mm) 

BOX 

Wt 

 (in KG) 

Carrying Capacity 

1 A 800 X 200 X 200 15  

2 B 1500 X 200 X 200 22  

3 C 2000 X 200 X 200 27  

4 D 1100 X 200 X 200 15  

5 E 200 X 200 X 200 5  

6 F 320 X 250 X 260 13  

7 G 320 X 250 X 430 16  

8 H 430 X 370 X 430 23  

9 I 1100 X 400 X 400 45  

10 J 1500 X 500 X 400 65  

11 K 2000 X 500 X 400 93  

12 L 2500 X 500 X 400 88  

13 M 900 X 600 X 600 100  

14 N 3000 X 400 X 400 60  

15 P 600 X 500 X 400 35  

16 Q 710 X 630 X 600 90  

17 R 850 X 630 X 670 102  

18 S 1000 X 770 X 670 140  

19 T 2500 X 850 X 800 180  

20 U 1500 X 700 X 700 120  

21 W 1200X900X600 120  

22 Y 450 X 200 X 200 10  
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7.2 BOX SIZES 

 Table 2 – VALVES WOODEN BOX DETAILS  

BOX 

TYPE 

BOX SIZE 

(in MM) 

BOX 

Wt 

 (in KG) 

Carrying Capacity 

1A 320X250X260 10  

1 320X250X430 15  

2 430X370X430 25  

3 670X670X470 65  

4 720X630X600 75  

6 1000X770X660 100  

7 1100X430X670 80  

8 1200X1200X900 80  

10 1300X770X1050 155  

11 2500X850X800 225  

12 2000X1500X1200 305  

14 1850X1050X1250 260  

15 2000X800X800 180  

17 2600X1500X1600 470  

21 250X250X600 20  

22 250X250X880 30  

23 300X300X700 25  

24 380X380X880 45  

25  25  

26 510X510X1400 60  

27 570X570X1400 80  

28 575X575X1875 105  

29 3600X1100X1100 390  

30 900X500X800 110  

52 2000X950X740 225  

53 1600X1120X700 220  

54 2500X2000X1200 490  

55 2900X1900X1400 525  

56 3000X1000X900 370  

57 3200X2200X950 450  

58 2150X1100X750 325  

61 2000X2000X700 130  

62 700X1200X1325 130  
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TYPICAL PATTERN OF WOODEN BOX

 

 
Figure 1

 
 

 
Figure 2
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7.3 STANDARD BOX SIZES 

 

WOODEN BOXES: 

SL NO TYPE DIMENSION IN MM WEIGHT CARRYING CAPACITY 

(KGS) LENGTH BREADTH HEIGHT 

01 I 2370 1570 1650 675 4000 

02 IIA 1570 720 885 200 2500 

03 II 1200 900 600 150 2000 

04 III 900 600 600 100 1000 

05 IV 600 450 450 40 750 

06 V 600 300 300 35 500 

 

 

STEEL BOXES: 

SL NO TYPE DIMENSION IN MM WEIGHT CARRYING CAPACITY 

(KGS) LENGTH BREADTH HEIGHT 

07 I 2480 1680 1500 339 4500 

08 II 1200 900 600 061 2000 

09 IIB 1800 850 950 115 2500 

10 III 900 600 600 029 1000 

11 IV 600 450 500 019 750 

12 V 400 350 300 011 500 

Table 3  

7.4 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. 

a) Following precautions are to be taken during packing: - 

b) Put the machine in the steel container properly, 

c) Cover the machine with polythene. 

d) To arrest the movement in the steel container necessary wooden Blocks/Battons may be put. 

e) Put cover on steel, container and Bolt Properly 
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8 MARKINGS/STENCILINGS

 

 
Center of Gravity 

 

Figure 3
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DESIGN-
ATION 

DIMENSION IN MM 

a1 a2 a3 a4 b1 b2 b3 b4 b5  b  l h1 h2 h3 h4 h5 k1 k2 k3 l1 l2 l3 R 

A 1 12 5 5 4 52 25 19 8 21   2 84 23                     

2 17 7 7 6 75 36 29 11 30   3 119 33                     

3 24 10 10 8 104 50 38 16 42   4 168 46                     

4 34 14 14 11 147 71 59 23 60   5 239 65                     

B 1 5 5     50 33         2 84 25                     

2 7 7     71 47         3 119 36                     

3 10 10     100 66         4 168 50                     

4 14 14     142 94         5 239 71                     

C 1 4 3     66           2 80 39 19 5 11             6 

2 6 4     85           3 114 55 27 7 16             9 

3 8 6     120           4 160 78 38 10 22             12 

4 11 9     170           5 227 110 54 14 31             17 

D 1 6       30           4 148               30 30 10   

2 9       42           5 209               42 42 14   

E 1 3       69 47 10     16 2 91 26       17 8 11         

2 4       98 67 15     23 3 128 33       24 11 16         

3 6       138 94 20     32 4 182 62       34 16 22         

Table 4 

 

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’s 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 high 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: Incase the size of package is small for using the stencils, then hand written letters/figures shall be allowed. 
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Figure 4 – TYPICAL MARKING PLATE 

   
Figure 5 

 
Easy spares [Initial and O&M ] Traceability and Identification at units and as well as at sites:

 

9 RECYCLING OF INCOMING WOODEN PACKING CASES

OBJECTIVES

– To utilize useable wood of incoming packing cases, for manufacturing of new packing boxes. 

– To recycle incoming wooden packing cases, as such, wherever possible. 

Technical Purchase Specification for Fire Water & Jockey Pumps with Drive assemby, PY51372, Rev 00, Page 245 of 267
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1) All incoming wooden packing cases received from suppliers /customers will be opened carefully, with 

the intention of reusing them, by Shop. 

2) After carefully taking out the contents, the empty wooden packing cases will be shifted by Shop to 
the specified locations i.e. bin / nearly spaces, already earmarked in stores. 

3) Material shifting contractor engaged by store, will collect all such wooden packing cases and scrap 
wood from specified points, on a regular basis. 

4) After collecting / loading the empty packing cases/ scrap wood, contractor will take thecarrier first to 
weighment bridge for weighment, thereafter, he will go to Carpentry, where Carpentry representative 
will identify the packing cases which can be used by Carpentry for manufacturing of New Packing 
Boxes. All such identified packing boxes will be unloaded and handed over to Carpentry by 
contractor. 

5) These packing boxes will be made re-useable after necessary rectification and additional work. 

6) Contractor will again take the carrier for weighment and this second reading will also berecorded on 
the same “Weighment Slip”. 

7) Weight of empty packing cases / scrap wood taken will be calculated on thebasis of 1st and 2nd 
weighment readings recorded on the “Weighment Slip”. A copy of“Weighment Slip” (where both the 
weighment readings are recorded) will be given by the contractor to the carpentry representative. 
Based on this “Weighment Slip”, carpentry will maintain a register in which details of quantity 
received will be recorded. 

8) All “Weighment Slips” will invariably be signed by carpentry representative (even when no boxes 
have been unloaded by carpentry). Store will accept the scrap wood only if “Weighment Slips” are 
signed by carpentry representative. 

9) Balance empty packing cases / scrap wood will be handed over by contractor to Store, for storing in 
scrap yard. 

10) A separate area in Scrap yard will be provided, for executing the work of de-nailingof wooden 
packing cases, under supervision of carpentry. 

11) Carpentry contractor will identify packing cases / scrap wood for denailing, which will behanded over 
to him by Store, at Scrap yard, for denailing and further operation. 

12) Quality and Carpentry will jointly inspect the wood generated by de-nailing process and will prepare 
“INSPECTION CUM RECEIPT REPORT OF USEABLE WOOD RECEIVED FROM TPS –STORE BY 
CARPENTRY”. 

13) After acceptance of the wood by Quality and Carpentry, the same will be shifted to carpentry for 
receipt and its record will be maintained by carpentry. 

14) This will be a Permanent Productivity Project executed by carpentry. “Productivity Savings “duly 
verified at the current Purchase Order rate of wood, will be sent every month to Resource 
Management Department, for highlighting it in their monthly progress report. 

 

10 STANDARD METHOD OF PACKING 

Table 5 – 

STANDARD METHOD OF PACKING 

DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

PRESSUE VESSELS                 

TOWERS         O       

TANKS         O       

VESSELS         O       

GASKETS  O                

FASTENERS O               



 

CORPORATE  STANDARD 

AA0490010 

Rev. No. 01 

PAGE  15 of 26 
 

 

STANDARD METHOD OF PACKING 

DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

COVERS   O             

EXCHANGERS                 

HEAT EXCHANGERS         O       

TUBE BUNDLE O               

SHELL         O       

AIR FIN COOLERS         O       

COLOUMNS, MOTOR 
SUSPENSIONS, PLENUM 
CHAMBERS, SCREEN 
GUARDS, ETC         O       

BEARING BLOCKS O               

FANS O O             

MOTORS O               

GASKETS O               

FASTENERS O               

TEST FLANGES     O           

TEST RINGS     O           

COVERS     O           

 
DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

CRYOGENIC VESSELS                 

COLD CONVERTERS         O       

HORIZONTAL STORAGE TANKS         O       

TRANSPORTATION TANK         O       

COLD BOX         O       

DRYING UNIT         O       

DRYING BOTTLES         O       

MOISTURE SEPARATORS         O       

SILENCERS         O       

ONGC SKIDS         O       

VAPORISER   O             

SPECIAL PRODUCTS                 

SI/VI PIPING   O             

CRO BIO CONTAINERS O               

AIR BOTTLES O               

TITANIUM BOTTLE O               

WAR HEAD CONTAINER O               

MISSILE CONTAINER O               

FUEL CONTAINER O               

AIR LOCK ASSEMBLY O               

 
DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

BOILERS                 
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BOILER DRUMS         O       

BOILER ITEMS                 

COILS     O           

PANELS         O       

HEADERS     O   O       

FEEDERS                 

MACHINED ITEMS                 

SHELL SEGMENTS         O       

SHELL SEGMENTS IN STACKS         O       

SPHERE PETALS                 

COLOUMNS, BASE PLATES, 
TIERCOS, PIPES, NOZZLE E1, 
F1, INTERNAL PIPES, PADS 
ETC.         O       

ROLLERS O               

VALVE TRAYS                 

VALVE TRAY COMPONENTS O               

LATTICE GIRDERS   O             

FASTENERS O               

GASKETS O               

 

DESCRIPTION 
CA
SE 

CRA
TE 

SK
ID 

BUN
DLE 

BA
RE 

DR
UM 

METAL 
DRUM 

FIBRE 
DRUM 

SUB CONTRACTS                 

FAB STRUCTURALS         O       

SUPPORTING STRUCTURALS         O       

STRUCTURE SUB ASSEMBLY         O       

FAB PIPES         O       

GRATINGS         O       

STAIR CASES         O       

HANDRAILS/ PLATFORMS         O       

BOUGHT OUT COMPONENTS                 

IRON & STEEL (LIKE PLATES, BEAMS, ANGLES, 
CHANNELS ETC.)         O       

PIPE FITTINGS                 

CS PIPES, TUBES         O       

SS PIPES, TUBES         O       

FIN TUBES O               

ELBOWS   O     O       

FLANGES O O             

VALVES O               

GAUGES O               

DEMISTERS   O             

DESCRIPTION 
CA
SE 

CRA
TE 

SKI
D 

BUND
LE 

BA
RE 

DR
UM 

METAL 
DRUM 

FIBRE 
DRUM 
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ABSCRBANTS (LIKE MOLECULAR SIEVES, ACTIVATED 
ALUMINA, MOBILE SORBID)           O     

PAINT TINS   O             

PAINT DRUMS           O     

IGNITORS O               

SPRAY NOZZLES O               

ELECTRICAL INSTRUMENTATION                 

MOTORS, PUMPS, COMPRESSORS, TURBINES O               

SWITCH BOARDS, DISTRIBUTION BOARDS, STARTERS, 
JUNCTION BOXES   O             

INDICATORS, VIBRATOR SWITCHES O               

CABLE BUNDLES, CABLE DRUMS         O       

CABLE TRAYS, CABLE RACKS, EARTHING MATERIAL   O             

OPERATIONAL SPARES O               

 

11 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. 

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

11.2 Appropriate material handling equipment like fork lifters, cranes etc. shall be used where needed. 

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

11.4 For critical items, where specified, special handling fixtures shall be used for lifting. 

11.5 Slings and shackles used for lifting the components/equipment shall be checked for fitness and 
suitability before use. 

11.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal 
surfaces. 

11.7 Precision machined components like blades, catches, rollers etc. shall be lifted using suitable 
wooden pallets. 

11.8 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. 

a) The markings showing the upright position. 

b) The markings showing the sling position 

c) Markings showing the fragile contents. 

d) Other required markings as per Cl.no:08 
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11.8.1 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. 

11.8.2 Handling and lifting should be done without jerks or impacts. 

11.8.3 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. 

11.8.4 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. 

11.8.5 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. 

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

12 GENERAL GUIDELINES FOR ODC TRANSPORTATION/DESPATCH 

Based on the Dimensions/Weight indicated in the Transportation Sketch, the type of Trailer is decided 

and indicated in the Tender Enquiry. 

 

12.1 TRANSPORTATION: 

1. LOW BED TRAILERS (LB 8): 

Well Bed Length:   10000mm 
Over Gooseneck:  13000mm 
Width:   3000mm 
Carrying Capacity:  40MT 
 

2. LOW BED TRAILERS (LB 16): 

Well Bed Length:  12000mm 
Over Gooseneck:   16000mm 
Width:   3000mm 
Carrying Capacity:  75MT 
 

3. TOW TYPE TRAILERS (WITH FRONT DOLLEY 16 TYRES): 12000MM length 

(for Exceptional equipment length: 30000mm and above) 
 
Bigger Dia equipment are loaded in the Well with overhanging. 
 
Smaller Dia equipment with excess length are loaded over Gooseneck with rear hanging. 
 
The Vehicle Dimensions are defined above are only guidelines for selection based on actual 
Dimensions/ Weight of the Consignment 
 

12.2 PACKING: 

For all ODCs, Wooden Saddles are cut to the diameter of equipment as per the Transportation Sketch. 
 
For Diameter up to 4000mm 
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Wooden Saddles Length:      1836/2743mm (6’0”/9’0”) 

    Width:      300mm (1’0”) 
   Height:      Saddle + one/two wedges a top. 

For Diameter up to 4000mm 
Wooden Saddles Length:      3353mm (11’0”) 

 Width:      300mm (1’0”) 
  Height:      Saddle + three/four wedges a top. 
 

NUMBER OF SADDLES: 
         Minimum:      3 in case of Loading inside Well 

    + 1 when loaded on Gooseneck. 
         Maximum:         4 in case of Loading inside Well 

    +2 when loaded on Gooseneck. 

 

For Securing the equipment firmly on the Trailer, 19mm (3/4”), wire rope with 25mm (1”)     Heavy Duty 
Turn Buckles / BD Clamps are used as Lashing for the equipment. 

 

12.3        NUMBER OF LASHINGS ARE: 

 

  
CONSIGNMENT LOADED INSIDE 

WELL BED
CONSIGNMENT LOADED OVER 

GOOSENECK

a) up to 40MT 
4 (2 Single Line lashing 2 Double 
Line Lashing) 

5 (3 Single Line Lashing 2 Double 
Line Lashing) 

b) 40MT to 60MT 
5 (3 Single Line Lashing 2 Double 
Line Lashing) 

5 (Single Line Lashing 3Double Line 
Lashing) 

c) 60MT and above 
5 (2 Single Line Lashing 3 Double 
Line Lashing) 

6 (3 Single Line Lashing 3 Double 
Line Lashing) 

 

13 GUIDELINES FOR HANDLING/LOADING/LASHING 

13.1 HANDLING

Figure 6 

Before unloading the jobs Completely painted and neatly stencilled will be checked.  

Pipes with split type end cover will be checked  

Technical Purchase Specification for Fire Water & Jockey Pumps with Drive assemby, PY51372, Rev 00, Page 251 of 267
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Figure 7 

All Coil Tubes to be provided with End Caps. 

Figure 8 

Neatly stacked Coil Assemblies. 

Technical Purchase Specification for Fire Water & Jockey Pumps with Drive assemby, PY51372, Rev 00, Page 252 of 267
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Figure 9 

Columns to be lifted with Nylon belts. This protect painting, edges and attachments. 

 

Figure 10

13.2 LOADING

All the components to be transported by putting inside the properly fabricated Crating 
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Figure 11

Small components may fall down while transporting without closed crating and there are chances of 
missing of small parts. Hence, it is always better to transport small components in closed 
containers/crating. Loose to be being shipped in a closed crating.  

Figure 12
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No component loaded over the crating. 

Figure 13

Headers supported with wooden V blocks at 3 meters interval. 

Figure 14

Spacers in between each coil assembly. 
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Figure 15

Goose pipe to be provided with rubber pad protects removal of painting and damage to the job. 

Figure 16

13.3 LASHING

Use Nylon belts only for lashing of all components. It prevents removal off painting and cut in the 
materials. 
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Figure 17

Nylon Belts used for lashing the beams. 

Figure 18

14 PRODUCT WISE SPECIAL INSTRUCTION 

Additional instructions of packing not included in this standard shall be covered by individual product 
standard 
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DOMESTIC PACKING 

COMMON GUIDELINES 

1 GENERAL: 

This standard lays down packing instructions for domestic packing of 
Components/Assemblies/Equipment to be despatched 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 & storage. For specific applications the concerned engineering department shall issue a product 
standard. Reference of this product standard, must appear in the Shipping list/Packing List. 

2 TYPES OF PACKING: 

The following 5 types of packings have been standardized for packing of General 
Components/Assemblies. 

1) 'OP' - Open Type. 

2) 'PP' - Partially Packed. 

3) 'CP' – Crate/Box Packing - Components/Equipment requiring physical protection. 

4) ‘CQ' - Case Packing - Small & Medium Components/ Assemblies/ Equipment which require corrosion 
& physical protection. 

5) ‘CR’ - Case Packing - Electrical Components/Assemblies, which require special packing viz. Water 
Proof, Shock Proof etc… 

3 DESCRIPTION OF TYPES OF PACKING: 

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

3.1 'OP’ - Open Type 

In case, of components which are not affected by water & dust and 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. 

3.2 'PP’ - Partially Packed 

Components which need special protection at selected portions only shall be despatched partially 
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such 
surfaces should be protected with 70GSM(Colourless) Multi Layered Cross Laminated Polyethylene Film 
to Specification No.AA51420. All sharp corners and edges shall be protected by rubber mats to prevent 
damage to the polyethylene film 

3.3 'CP’ - Crate Packing  

Assemblies/Components which need only physical protection from the point of view of handling shall be 
despatched duly packed in crates. 

3.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment 

Small and medium sized components/assemblies/equipment due to size/weight and to avoid handling 
and pilferage problems shall be packed in Case/Containers. Wherever required adequate quantity of 
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silica gel to AA55619 or VCI Powder/Tablets, packed in thin muslin cloth cotton bags shall be suitably 
placed. Small machines/components of less weight shall be provided with suitable cushioning by 
Rubberised coir. The components inside the case shall be entirely covered with 70GSM(Colourless) 
Multi Layered Cross Laminated Polyethylene Film Specification No. AA51420, wherever required. 

3.5 '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. Adequate quantity of Silica gel to AA55619 
packed in cotton bags of 100grams each are to be suitably placed in the cartons. The cartons shall be 
entirely covered with 70GSM(Colourless) Multi Layered Cross Laminated Polyethylene Film Specification 
No. AA51420 before being packed in the cases. VCI Powder/Tablets can be used as an alternative to 
Silica Gel to AA 55619. 

Empty space in the cartons shall be filled with rubberized coir to get proper cushioning effect. The 
cartons shall be manufactured from corrugated Fiber Board, meeting requirements of AA51414. 

4 PREPARATION OF PACKING CASES 

4.1 DOMESTIC: 

Based on the availability, the wood shall be Rubber wood (Havea Brasiliensis)/Pine wood for packing of 
cubicles, loose items, spares and photovoltaic items meant for customers in India. 

4.2 DIMENSIONS: 

a) Thickness of planks for Front, rear, top and bottom sides and binding, jointing battens shall be 25 
+2/-3 mm. 

b) Width of all planks including the tongue shall be more than 125mm and after plaining it shall be 
minimum 100mm. 

c) Minimum number of planks shall be used for a shook. 

d) Horizontal, vertical, diagonal planks shall be given for binding (number of such planks depend on 
the dimension of panel. 

e) External sides of front and rear planks to be plained to facilitate writing of address and other 
markings. 

f) Width of binding planks shall be minimum 100mm. 

g) Distance between any 2 binding planks shall be less than 750mm.  

h) diagonal planks shall be used in between vertical binding planks when distance between inner to 
inner of vertical planks is more than 750mm 

i) Distance of the outer edges of these planks from the edge of case shall be less than 250mm. 

j) Diagonal planks are not required for top planks and width side, if the width of pallet is less than 
750mm. 

4.3 JOINTING OF PLANKS 

Single length planks shall be used for cubicles whose overall length is less than 2400mm. For cubicles 
of length more than 2400mm, jointing is permitted. The jointing shall be done with one single or 
maximum of 2 planks of wood same as other planks of width 250 mm (minimum) with two rows of nails 
on either side of the joint in zigzag manner. From the joint along height side, it shall be of lap joint with 
overlap of at least the width of plank. 

4.4 TONGUE AND GROOVE JOINTS 

Two Consecutive planks shall be joined by tongue and groove joint. Depth of tongue shall be 12+1 mm, 
thickness of tongue shall be 8 +1 mm. The groove dimensions shall be such that the tongue fits tightly 
into the groove to make a good joint. This type of joint can be done based on the product requirement 
wherever required. 

4.5 PERMISSIBLE DEFECTS 

Wood shall be free from knots, bows, visible sign of infection and any kind of decay caused by insects, 
fungus, etc. 
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End splits: Longest end splits at each end shall be measured and lengths added together. The added 
length shall not exceed 60mm per meter run of shook’s. Wood pins shall be used to prevent further 
development of split. 

Surface cracks: Surface cracks with a maximum depth of 3mm are permissible. A continuous crack of 
any depth all along the length is not allowed. 

4.6 CHEMICAL TREATMENTS FOR PRESERVATION OF WOOD 

1) This treatment provides protection to the packing wood against deterioration due to fungi and attack 
by termites, borers and marine organism and any kind of infections. 

2) The wooden planks, after making tongues / grooves shall be treated with chemicals. For pine wood, 
treatment with ASCU/ CCA solution need not be done. 

3) The chemical used shall be ready mix ASCU paste. This consists of Arsenic pent oxide, copper 
sulphate sodium dichromate. This Paste shall be mixed at the rate of 1 kg of paste per 10 liters of 
water to the extent of water used. Alternate this CCA paste as mentioned at Para 4.6.5) can also be 
used. 

4) The chemical treatment shall be done at the premises of the contractor. A cement concrete tank of 
capacity to hold a minimum of 2000liters of solution shall be constructed. The solution shall be 
prepared in the presence of BHEL Representative by contractor. The wooden planks shall be soaked 
in the solution for a minimum of 12 hours. The solution shall be replenished after treating a maximum 
of 12 cubic meters of wood. A log book shall be maintained by the contractor to give the details of 
date of preparation of solution, quantity of solution prepared, quantity of chemicals used, Quantity of 
wood treated and the details of replenishment. Samples of solutions before mixing will be tested at 
the laboratories designated by BHEL. The testing fees to be paid to the laboratories will have to be 
borne by the contractor. The paste shall be tested as and when required. 

5) Specifications for water soluble type wood preservatives: Copper – Chromium – Arsenic [CCA]: 
Copper – Chromium – Arsenic preservative formulation shall be as per IS:10013 Part – II – 1981 
shall consist of following active ingredients in nominal proportions by weight as shown below: 

– Arsenic Pent oxide AS2O52H2O 12.5 

– Copper Sulphate CuSO45H2O 37.5 

– Sodium Dichromate Na2Cr2O75H2O 50.0 

– Or Potassium Dichromate K2Cr2O7 

 

4.7 OTHER MATERIALS 

4.7.1 NAILS 

The dia. of the nails shall be 3.15mm. The length of the nails shall be 65mm wherever two planks of 
25mm thickness are joined and 75mm wherever a 25mm planks is joined to a 50mm plank. 

4.7.2 BLUE NAILS 

These are used for nailing bituminized Kraft paper/hessian cloth to the planks. The length of the nails 
shall be 16mm. 

4.7.3 HOOP IRON STRIPS 

These are used for strapping the boxes. The width of the strips shall be 19+1mm and thickness 0.6 
+0.01mm. The material shall be free from rust. 

4.7.4 CLIPS 

These shall be used for strapping the hoop iron strips on the boxes. 

4.7.5 BRACKETS 

These brackets are used for nailing to the corners of cubicle boxes. The brackets shall be of mild steel of 
thickness min 2mm and width 25+1mm. The brackets shall be of “L" shape, the length of each side being 
100+2mm. Two holes shall be provided towards the end of each side for screwing /nailing. 
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4.7.6 FASTENERS 

Bolts, double nuts, spring washers will have to be used for packing of some special items like 
transformers, reactors, breakers, etc., to hold the job to the bottom plank of the box. The bolts, nuts, 
washers will be provided by the vendor. Drilling of holes will have to be done using contractor's tools. 

4.7.7 MULTI LAYERED CROSS LAMINATED POLYTHELENE FILM 

70GSM (Colourless) Multi Layered Cross Laminated Polythelene Film Specification No: AA51420 are 
used to make covers to the jobs individually. The cross lamination gives qualities of extra toughness, 
together with flexibility and lightness coupled with good weather resistance to ultra violet rays. 

4.7.8 RUBBERISED COIR: 

The rubberized coir is used as cushioning material. For the packing of loose items, items are to be 
arrested by using rubberized coir. For the packing of cubicles rubberized coir of thickness 25mm and 
width 75mm shall be used. 

4.7.9 FOAM RUBBER / 'U' FOAM: 

This is used for covering the delicate items. This material is provided by the vendor. 

4.7.10 MARKING PLATE: 

This shall be of anodized aluminium sheet. Details and specifications are given in Fig-4  

4.7.11 PACKING SLIP HOLDER: 

This shall be of galvanized iron tinned sheet /Aluminium sheet  

4.7.12 SILICA GEL:  

This shall be of indicating type to conform to IS: 3401/AA55619. 

4.7.13 COTTON BAGS: 

These are used for holding silica gel. The bags shall have the following matter indicated on them: 

------------------------------------------------------------------------------------------------------------------------------ 

 BHEL-UNIT NAME PLACE-PINCODE 

 SILICA GEL  INDICATING TYPE 

 BLUE : ACTIVE 

 ROSE : REDUCED ACTIVITY 

 WHITE : NO ACTIVITY. TO BE REPLACED WITH FRESH SILICA GEL 

-------------------------------------------------------------------------------------------------------------------------------- 

4.7.14 COTTON/ PLASTIC TAPE:  

This is used for tying small items. And also to prevent vibrations of moving parts within the cubicles. 

4.7.15 MARKING INK: 

The ink used normally is black in color. In some special cases other color also will have to be used. The 
ink shall be non-fading/indelible and non-washable by water. 

4.7.16 POLYETHYLENE BAGS: 

These are to be used for keeping the Packing slips. The bag shall be of size 70mm X 100mm (minimum). 
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4.7.17 Hessian cloth, twine thread, paint will have to be used in packing certain items. 

4.7.18 Mechanical Latching clamps:  

For CLW Railway panels and similar Panels self-locking clamps can also be used on need basis in 
conjunction with or apart from regular bolt and nut fixing arrangement. For reusable boxes, these clamps 
provide easy locking and unlocking arrangement. These clamps will be made available from BHEL in 
some cases. 

4.7.19 STICKERS 

The following stickers to be put by the vendor on cubicles/Boxes after packing. 

1. Case No sticker: 2 nos. Size 25.Cm x 0.45Cm 

6) BHEL Monogram sticker: 1 no. Size 1.75Cm x 2.3Cm    

7) Address sticker: 2 nos. Size 3.8Cm x 3.0Cm    

8) Direction sticker " Front " & " Back " - 4 nos. Size 2.0Cm x 0.75Cm    

9) Chain Mark Sticker: 4 Nos. Size – 3.0Cm x 0.75Cm     

10) "Fragile " sticker: 2 Nos Size. 2.1Cm x 1.5Cm    

11) "DO NOT STACK " sticker - 2 Nos. Size 3.0Cm x 2.2Cm 

5 PACKING OF CUBICLES WITH RUBBER WOOD: 

5.1 The packing is to be done as per clause 4 in all respects. 

5.2 The cubicles are already fixed on wooden pallets. Hence the contractor need not arrange the 
bottom pallets normally. 

5.3 The cubicles will be of different sizes both widthwise and lengthwise. The cubicles may be made 
up of single suite, 2 Suite, 3 Suite, 4 Suite, etc., The width of the cubicles generally varies from 
400 mm to 1650mm.The length of the cubicle, generally varies from 1500 mm to 4800 mm. The 
height is normally 2430 mm. In some cases, the height may be less/more. 

5.4 MULTI LAYER CROSS LAMINATED POLY FILM  

The inner surface of 4 sides of shook's shall be nailed with Multi-layer cross laminated poly film (as per 
4.7.7) using blue nails (as per 4.7.2) wherever 2 pieces of Cross laminated poly film are used, the joint 
shall have an overlap of minimum 20mm. 

The inner surface of top cover shall be nailed with Multi-layer cross laminated poly film (as per 4.7.7). 
This sheet shall project outside on 4 sides by at least 100mm and shall be nailed properly on sides. 
Joining of sheets should have overlap of minimum 20mm. 

The cubicles shall be covered with Multi-layer cross laminated poly film (as per 4.7.7).  

5.5 SILICA GEL: 

Silica gel (as per 4.3.15) packed in cotton bags shall be kept at different places inside the cubicle as per 
BHEL-Unit directions. Each suit of cubicle shall be provided with 1 kg of Silica gel  (for a 4 suit cubicle 4 
kgs of Silica Gel to be used. The bag containing silica gel to be as per 4.7.13). 

5.6 LOOSE PARTS: 

Any loose parts in the cubicles shall be tied using cotton/ plastic tape. Wooden battens shall be provided 
wherever necessary. 

5.7 WOODEN BATTENS: 

In case of cubicle which are not rectangular in shape like control desks, sufficient number of wooden 
rafters/battens of proper size shall be provided to give strength to the package. 

5.8 RUBBERISED COIR: 

Gap between the cubicle and the case shall be filled with rubberized coir (as per 4.7.8) with distance 
between consecutive layers less than 500mm. 
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5.9 CLAMPING: 

Packing shall be bound at edges by nailing M.S. Clamps / Brackets (as per 4.7.5). Each vertical edge 
shall have minimum 3 clamps. Top horizontal edges will have one clamp for every meter length of 
package. However, minimum 4 clamps shall be nailed at the top for any cubicle. 

5.10 PACKING SLIP:  

Packing slip kept in the polyethylene bag (As per 4.7.16) shall be placed in the box at appropriate place. 
In addition, one more packing slip covered in polyethylene cover and packing slip holder (as per 4.7.11) 
shall be nailed to front / rear of case. 

5.11 MARKING PLATE: 

One no. (As per 4.7.10) shall be nailed to the front side of the case. 

5.12 CASE MOUNTING: 

After complete packing, stencil marking of various details and marking of symbols shall be done as per 
BHEL instructions using indelible / non washable marking ink. 

5.13 Different types (Typical) of Cubicles with sizes for Packing 

1. Single suite cubicle - 900 x 950 x2500 

2. Two suite cubicle - 1650 x 950 x 2500 

3. Three suite cubicle - 2400 x 950 x2500 

4. Four suite cubicle - 3150 x 950 x 2500 

5. Regulation cub - 1300 x 1350 x 2500 

6. Thy cub - 2870 x 1350 x 2500 

7. VFD Cub - 3800 x 1550 x 2500 

5.14 PACKING OF CUBICLES WITH PINE WOOD 

Packing of cubicles for export shall be done exactly in same manner as described at Cl.No 5 except for 
the following changes: - 

Wood shall be Silver oak/ Pine wood instead of rubber wood. 

– Double polyethylene petticoat instead of one. 

– Fumigation may have to be done if required (BHEL Scope). 

6 PACKING OF LOOSE ITEMS/SPARES USING RUBBER WOOD: 

1) Shape of cases shall be square, rectangular with single gabled roof or with double gabled roof 
depending on the nature of the job to be packed. Construction shall be as per drawings enclosed. 
Only gable will be additional as required. 

2) Wood shall be rubber wood with Tongue and Groove joint as per clause 4.4. 

3) Chemical treatment as per Clause 4.6 to be done. 

4) Width of planks shall be at least 100 mm. Width of binding planks (battens) shall be at least 75mm. 

5) External surface of planks on front and rear shall be plane 100% (except bottom plank). 

6) Inner surfaces of all 6 sides shall be lined with bitumen coated hessian polyethylene Kraft paper (as 
per clause 4.7.7) using blue nails. 

7) Rubberized coir of minimum 25mm thickness and 100 mm width shall be nailed to inner surfaces of 
bottom and 4 sides of box. 

8) Internal packing: Items that go into the box shall be packed using 70GSM, (Colourless) Multi Layered 
Cross Laminated Polyethylene Film Specification No: AA51420. Any space left Between the job and 
the sides and the top of the box shall be filled with rubberized coir to get proper cushioning effect  . 

9) Certain items like transformers, reactors, breakers, etc., shall be bolted to the bottom of the box 
using bolts, nuts and washers. 
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10) Silica gel as per clause 4.7.12 held in cotton bags as per clause 4.7.13 shall be kept at proper places 

in the box. 

11) Packing slip kept in polyethylene bag (clause 4.7.16) shall be placed in the box. 

12) Marking plate as per clause 4.7.10 shall be nailed to side of the box. 

13) Two numbers of hoop iron strips as per clause 4.7.3 shall be strapped tightly on the case using clips. 

14) Stencil marking of various details and marking of various symbols shall be done as per BHEL 
instructions using indelible/non-washable marking ink. 

15) Loose items to be kept inside the cubicle 

- The components which are removed from cubicle for shipping purpose only, such as meters shall be 
kept inside the cubicle individually, kept in wooden box and tied firmly in bottom of Cubicle. 

- Other items which are given loose in addition to cubicle shall be packed in separate boxes. 

7 BOX SIZES 

7.1 BOX SIZES 

Table 1 – SPARES WOODEN BOX DETAILS 

SNO BOX 

TYPE 

BOX SIZE 

(in mm) 

BOX 

Wt 

 (in KG) 

Carrying Capacity 

1 A 800 X 200 X 200 15  

2 B 1500 X 200 X 200 22  

3 C 2000 X 200 X 200 27  

4 D 1100 X 200 X 200 15  

5 E 200 X 200 X 200 5  

6 F 320 X 250 X 260 13  

7 G 320 X 250 X 430 16  

8 H 430 X 370 X 430 23  

9 I 1100 X 400 X 400 45  

10 J 1500 X 500 X 400 65  

11 K 2000 X 500 X 400 93  

12 L 2500 X 500 X 400 88  

13 M 900 X 600 X 600 100  

14 N 3000 X 400 X 400 60  

15 P 600 X 500 X 400 35  

16 Q 710 X 630 X 600 90  

17 R 850 X 630 X 670 102  

18 S 1000 X 770 X 670 140  

19 T 2500 X 850 X 800 180  

20 U 1500 X 700 X 700 120  

21 W 1200X900X600 120  

22 Y 450 X 200 X 200 10  
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7.2 BOX SIZES 

 Table 2 – VALVES WOODEN BOX DETAILS  

BOX 

TYPE 

BOX SIZE 

(in MM) 

BOX 

Wt 

 (in KG) 

Carrying Capacity 

1A 320X250X260 10  

1 320X250X430 15  

2 430X370X430 25  

3 670X670X470 65  

4 720X630X600 75  

6 1000X770X660 100  

7 1100X430X670 80  

8 1200X1200X900 80  

10 1300X770X1050 155  

11 2500X850X800 225  

12 2000X1500X1200 305  

14 1850X1050X1250 260  

15 2000X800X800 180  

17 2600X1500X1600 470  

21 250X250X600 20  

22 250X250X880 30  

23 300X300X700 25  

24 380X380X880 45  

25  25  

26 510X510X1400 60  

27 570X570X1400 80  

28 575X575X1875 105  

29 3600X1100X1100 390  

30 900X500X800 110  

52 2000X950X740 225  

53 1600X1120X700 220  

54 2500X2000X1200 490  

55 2900X1900X1400 525  

56 3000X1000X900 370  

57 3200X2200X950 450  

58 2150X1100X750 325  

61 2000X2000X700 130  

62 700X1200X1325 130  
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TYPICAL PATTERN OF WOODEN BOX 

 

 
Figure 1 

 
 

 
Figure 2  
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7.3 STANDARD BOX SIZES 

 

WOODEN BOXES: 

SL NO TYPE DIMENSION IN MM WEIGHT CARRYING CAPACITY 

(KGS) LENGTH BREADTH HEIGHT 

01 I 2370 1570 1650 675 4000 

02 IIA 1570 720 885 200 2500 

03 II 1200 900 600 150 2000 

04 III 900 600 600 100 1000 

05 IV 600 450 450 40 750 

06 V 600 300 300 35 500 

 

 

STEEL BOXES: 

SL NO TYPE DIMENSION IN MM WEIGHT CARRYING CAPACITY 

(KGS) LENGTH BREADTH HEIGHT 

07 I 2480 1680 1500 339 4500 

08 II 1200 900 600 061 2000 

09 IIB 1800 850 950 115 2500 

10 III 900 600 600 029 1000 

11 IV 600 450 500 019 750 

12 V 400 350 300 011 500 

Table 3  

7.4 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. 

a) Following precautions are to be taken during packing: - 

b) Put the machine in the steel container properly, 

c) Cover the machine with polythene. 

d) To arrest the movement in the steel container necessary wooden Blocks/Battons may be put. 

e) Put cover on steel, container and Bolt Properly 
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8 MARKINGS/STENCILINGS 

 

 
Center of Gravity 

 

 Figure 3 
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DESIGN-
ATION 

DIMENSION IN MM 

a1 a2 a3 a4 b1 b2 b3 b4 b5  b  l h1 h2 h3 h4 h5 k1 k2 k3 l1 l2 l3 R 

A 1 12 5 5 4 52 25 19 8 21   2 84 23                     

2 17 7 7 6 75 36 29 11 30   3 119 33                     

3 24 10 10 8 104 50 38 16 42   4 168 46                     

4 34 14 14 11 147 71 59 23 60   5 239 65                     

B 1 5 5     50 33         2 84 25                     

2 7 7     71 47         3 119 36                     

3 10 10     100 66         4 168 50                     

4 14 14     142 94         5 239 71                     

C 1 4 3     66           2 80 39 19 5 11             6 

2 6 4     85           3 114 55 27 7 16             9 

3 8 6     120           4 160 78 38 10 22             12 

4 11 9     170           5 227 110 54 14 31             17 

D 1 6       30           4 148               30 30 10   

2 9       42           5 209               42 42 14   

E 1 3       69 47 10     16 2 91 26       17 8 11         

2 4       98 67 15     23 3 128 33       24 11 16         

3 6       138 94 20     32 4 182 62       34 16 22         

Table 4 

 

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’s 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 high 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: Incase the size of package is small for using the stencils, then hand written letters/figures shall be allowed. 
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Figure 4 – TYPICAL MARKING PLATE  

   
Figure 5 

 
   Easy spares [Initial and O&M ] Traceability and Identification at units and as well as at sites: 

 

9 RECYCLING OF INCOMING WOODEN PACKING CASES 

OBJECTIVES 

– To utilize useable wood of incoming packing cases, for manufacturing of new packing boxes. 

– To recycle incoming wooden packing cases, as such, wherever possible. 
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1) All incoming wooden packing cases received from suppliers /customers will be opened carefully, with 

the intention of reusing them, by Shop. 

2) After carefully taking out the contents, the empty wooden packing cases will be shifted by Shop to 
the specified locations i.e. bin / nearly spaces, already earmarked in stores. 

3) Material shifting contractor engaged by store, will collect all such wooden packing cases and scrap 
wood from specified points, on a regular basis. 

4) After collecting / loading the empty packing cases/ scrap wood, contractor will take thecarrier first to 
weighment bridge for weighment, thereafter, he will go to Carpentry, where Carpentry representative 
will identify the packing cases which can be used by Carpentry for manufacturing of New Packing 
Boxes. All such identified packing boxes will be unloaded and handed over to Carpentry by 
contractor. 

5) These packing boxes will be made re-useable after necessary rectification and additional work. 

6) Contractor will again take the carrier for weighment and this second reading will also berecorded on 
the same “Weighment Slip”. 

7) Weight of empty packing cases / scrap wood taken will be calculated on thebasis of 1st and 2nd 
weighment readings recorded on the “Weighment Slip”. A copy of“Weighment Slip” (where both the 
weighment readings are recorded) will be given by the contractor to the carpentry representative. 
Based on this “Weighment Slip”, carpentry will maintain a register in which details of quantity 
received will be recorded. 

8) All “Weighment Slips” will invariably be signed by carpentry representative (even when no boxes 
have been unloaded by carpentry). Store will accept the scrap wood only if “Weighment Slips” are 
signed by carpentry representative. 

9) Balance empty packing cases / scrap wood will be handed over by contractor to Store, for storing in 
scrap yard. 

10) A separate area in Scrap yard will be provided, for executing the work of de-nailingof wooden 
packing cases, under supervision of carpentry. 

11) Carpentry contractor will identify packing cases / scrap wood for denailing, which will behanded over 
to him by Store, at Scrap yard, for denailing and further operation. 

12) Quality and Carpentry will jointly inspect the wood generated by de-nailing process and will prepare 
“INSPECTION CUM RECEIPT REPORT OF USEABLE WOOD RECEIVED FROM TPS –STORE BY 
CARPENTRY”. 

13) After acceptance of the wood by Quality and Carpentry, the same will be shifted to carpentry for 
receipt and its record will be maintained by carpentry. 

14) This will be a Permanent Productivity Project executed by carpentry. “Productivity Savings “duly 
verified at the current Purchase Order rate of wood, will be sent every month to Resource 
Management Department, for highlighting it in their monthly progress report. 

 

10 STANDARD METHOD OF PACKING 

Table 5 – 

STANDARD METHOD OF PACKING 

DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

PRESSUE VESSELS                 

TOWERS         O       

TANKS         O       

VESSELS         O       

GASKETS  O                

FASTENERS O               
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STANDARD METHOD OF PACKING 

DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

COVERS   O             

EXCHANGERS                 

HEAT EXCHANGERS         O       

TUBE BUNDLE O               

SHELL         O       

AIR FIN COOLERS         O       

COLOUMNS, MOTOR 
SUSPENSIONS, PLENUM 
CHAMBERS, SCREEN 
GUARDS, ETC         O       

BEARING BLOCKS O               

FANS O O             

MOTORS O               

GASKETS O               

FASTENERS O               

TEST FLANGES     O           

TEST RINGS     O           

COVERS     O           

 
DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

CRYOGENIC VESSELS                 

COLD CONVERTERS         O       

HORIZONTAL STORAGE TANKS         O       

TRANSPORTATION TANK         O       

COLD BOX         O       

DRYING UNIT         O       

DRYING BOTTLES         O       

MOISTURE SEPARATORS         O       

SILENCERS         O       

ONGC SKIDS         O       

VAPORISER   O             

SPECIAL PRODUCTS                 

SI/VI PIPING   O             

CRO BIO CONTAINERS O               

AIR BOTTLES O               

TITANIUM BOTTLE O               

WAR HEAD CONTAINER O               

MISSILE CONTAINER O               

FUEL CONTAINER O               

AIR LOCK ASSEMBLY O               

 
DESCRIPTION CASE CRATE SKID BUNDLE BARE DRUM METAL DRUM FIBRE DRUM 

BOILERS                 
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BOILER DRUMS         O       

BOILER ITEMS                 

COILS     O           

PANELS         O       

HEADERS     O   O       

FEEDERS                 

MACHINED ITEMS                 

SHELL SEGMENTS         O       

SHELL SEGMENTS IN STACKS         O       

SPHERE PETALS                 

COLOUMNS, BASE PLATES, 
TIERCOS, PIPES, NOZZLE E1, 
F1, INTERNAL PIPES, PADS 
ETC.         O       

ROLLERS O               

VALVE TRAYS                 

VALVE TRAY COMPONENTS O               

LATTICE GIRDERS   O             

FASTENERS O               

GASKETS O               

 

DESCRIPTION 
CA
SE 

CRA
TE 

SK
ID 

BUN
DLE 

BA
RE 

DR
UM 

METAL 
DRUM 

FIBRE 
DRUM 

SUB CONTRACTS                 

FAB STRUCTURALS         O       

SUPPORTING STRUCTURALS         O       

STRUCTURE SUB ASSEMBLY         O       

FAB PIPES         O       

GRATINGS         O       

STAIR CASES         O       

HANDRAILS/ PLATFORMS         O       

BOUGHT OUT COMPONENTS                 

IRON & STEEL (LIKE PLATES, BEAMS, ANGLES, 
CHANNELS ETC.)         O       

PIPE FITTINGS                 

CS PIPES, TUBES         O       

SS PIPES, TUBES         O       

FIN TUBES O               

ELBOWS   O     O       

FLANGES O O             

VALVES O               

GAUGES O               

DEMISTERS   O             

DESCRIPTION 
CA
SE 

CRA
TE 

SKI
D 

BUND
LE 

BA
RE 

DR
UM 

METAL 
DRUM 

FIBRE 
DRUM 
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ABSCRBANTS (LIKE MOLECULAR SIEVES, ACTIVATED 
ALUMINA, MOBILE SORBID)           O     

PAINT TINS   O             

PAINT DRUMS           O     

IGNITORS O               

SPRAY NOZZLES O               

ELECTRICAL INSTRUMENTATION                 

MOTORS, PUMPS, COMPRESSORS, TURBINES O               

SWITCH BOARDS, DISTRIBUTION BOARDS, STARTERS, 
JUNCTION BOXES   O             

INDICATORS, VIBRATOR SWITCHES O               

CABLE BUNDLES, CABLE DRUMS         O       

CABLE TRAYS, CABLE RACKS, EARTHING MATERIAL   O             

OPERATIONAL SPARES O               

 

11 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. 

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

11.2 Appropriate material handling equipment like fork lifters, cranes etc. shall be used where needed. 

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

11.4 For critical items, where specified, special handling fixtures shall be used for lifting. 

11.5 Slings and shackles used for lifting the components/equipment shall be checked for fitness and 
suitability before use. 

11.6 Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal 
surfaces. 

11.7 Precision machined components like blades, catches, rollers etc. shall be lifted using suitable 
wooden pallets. 

11.8 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. 

a) The markings showing the upright position. 

b) The markings showing the sling position 

c) Markings showing the fragile contents. 

d) Other required markings as per Cl.no:08 
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11.8.1 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. 

11.8.2 Handling and lifting should be done without jerks or impacts. 

11.8.3 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. 

11.8.4 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. 

11.8.5 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. 

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

12 GENERAL GUIDELINES FOR ODC TRANSPORTATION/DESPATCH 

Based on the Dimensions/Weight indicated in the Transportation Sketch, the type of Trailer is decided 

and indicated in the Tender Enquiry. 

 

12.1 TRANSPORTATION: 

1. LOW BED TRAILERS (LB 8): 

Well Bed Length:   10000mm 
Over Gooseneck:  13000mm 
Width:   3000mm 
Carrying Capacity:  40MT 
 

2. LOW BED TRAILERS (LB 16): 

Well Bed Length:  12000mm 
Over Gooseneck:   16000mm 
Width:   3000mm 
Carrying Capacity:  75MT 
 

3. TOW TYPE TRAILERS (WITH FRONT DOLLEY 16 TYRES): 12000MM length 

(for Exceptional equipment length: 30000mm and above) 
 
Bigger Dia equipment are loaded in the Well with overhanging. 
 
Smaller Dia equipment with excess length are loaded over Gooseneck with rear hanging. 
 
The Vehicle Dimensions are defined above are only guidelines for selection based on actual 
Dimensions/ Weight of the Consignment 
 

12.2 PACKING: 

For all ODCs, Wooden Saddles are cut to the diameter of equipment as per the Transportation Sketch. 
 
For Diameter up to 4000mm 
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Wooden Saddles Length:      1836/2743mm (6’0”/9’0”) 

    Width:      300mm (1’0”) 
   Height:      Saddle + one/two wedges a top. 

For Diameter up to 4000mm 
Wooden Saddles Length:      3353mm (11’0”) 

 Width:      300mm (1’0”) 
  Height:      Saddle + three/four wedges a top. 
 

NUMBER OF SADDLES: 
         Minimum:      3 in case of Loading inside Well 

    + 1 when loaded on Gooseneck. 
         Maximum:         4 in case of Loading inside Well 

    +2 when loaded on Gooseneck. 

 

For Securing the equipment firmly on the Trailer, 19mm (3/4”), wire rope with 25mm (1”)     Heavy Duty 
Turn Buckles / BD Clamps are used as Lashing for the equipment. 

 

12.3        NUMBER OF LASHINGS ARE:  

 

  
CONSIGNMENT LOADED INSIDE 

WELL BED 
CONSIGNMENT LOADED OVER 

GOOSENECK 

a) up to 40MT 
4 (2 Single Line lashing 2 Double 
Line Lashing) 

5 (3 Single Line Lashing 2 Double 
Line Lashing) 

b) 40MT to 60MT 
5 (3 Single Line Lashing 2 Double 
Line Lashing) 

5 (Single Line Lashing 3Double Line 
Lashing) 

c) 60MT and above 
5 (2 Single Line Lashing 3 Double 
Line Lashing) 

6 (3 Single Line Lashing 3 Double 
Line Lashing) 

 

13 GUIDELINES FOR HANDLING/LOADING/LASHING  

13.1 HANDLING 

 
Figure 6 

Before unloading the jobs Completely painted and neatly stencilled will be checked.  

Pipes with split type end cover will be checked  
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Figure 7 

 

All Coil Tubes to be provided with End Caps. 

 

 

Figure 8 

 
 

Neatly stacked Coil Assemblies. 
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Figure 9 

 
 

Columns to be lifted with Nylon belts. This protect painting, edges and attachments. 

 

 

Figure 10 

 

13.2 LOADING 

All the components to be transported by putting inside the properly fabricated Crating 



AA0490010 

CORPORATE  STANDARD 

 

Rev. No. 01 

PAGE  22 of 26 
 

 

 

Figure 11 

Small components may fall down while transporting without closed crating and there are chances of 
missing of small parts. Hence, it is always better to transport small components in closed 
containers/crating. Loose to be being shipped in a closed crating.  

 

 
Figure 12 
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No component loaded over the crating. 

 

Figure 13 

 

Headers supported with wooden V blocks at 3 meters interval. 

 

Figure 14 

Spacers in between each coil assembly. 
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Figure 15 

 

Goose pipe to be provided with rubber pad protects removal of painting and damage to the job. 

 

Figure 16 

 
 
 

13.3 LASHING 

Use Nylon belts only for lashing of all components. It prevents removal off painting and cut in the 
materials. 
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Figure 17 

Nylon Belts used for lashing the beams. 

 

 

Figure 18 

14 PRODUCT WISE SPECIAL INSTRUCTION  

Additional instructions of packing not included in this standard shall be covered by individual product 
standard 
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15 REFERRED STANDARDS (Latest publications including amendments): 

1) AA51420 2) AA55619 3) AA51414 4) IS:3401 

5) AA10108 6) AA56126  
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भारत हेवी इलेि³ůकÐस िलिमटेड 
BHARAT HEAVY ELECTRICALS LIMITED 

रामचÆþापरुम हैदराबाद - 32 

RAMACHANDRAPURAM: HYDERABAD - 502 032. 
पåरयोजना इजंीिनयåरंग िवभाग 

PROJECT ENGINEERING & SYSTEMS DIVISION 
पåरयोजना / PROJECT : 1X660 MW BHUSAWAL TPS UNIT-6 FGD, MAHARASHTRA STATE 

POWER GENERATION CO. LTD., BHUSAWAL 

िवषय / SUB : PQC FORMAT  FOR HORIZONTAL OR SIDE ENTRY AGITATORS FOR 

SLURRY APPLICATION 

 
1. TECHNICAL CRITERIA:  
 

Bidder shall submit the reference(s) for “Agitators” meeting the following criteria:  
 
Bidder should have supplied at least 1 No. of Agitator of similar capacity (Refer Note-1) in 
the last 7 years for Wet Limestone based Flue Gas Desulphurization (FGD) application 
and the equipment should have been in trouble-free operation at site for at least One (1) 

Year as on initial enquiry submission due date 
 

OR 
 

Bidder should have supplied at least 1 No. of Agitator for any application other than FGD 
application in the last 7 years for capacity as per Note-2 and the equipment should have 
been in satisfactory operation / trouble-free operation at site for at least One (1) Year as on 
initial enquiry submission due date 

 
The reference(s), which are furnished as above, should have been designed, engineered, 
manufactured, packaged, inspected & tested by bidder and supplied from bidder’s 
manufacturing plant. 
 

2. DOCUMENTATION REQUIRED FOR MEETING PQC: 
 

The bidders shall furnish following documentary evidence (in English), along with 
technical offer, for the assessment of Bidder’s Pre-Qualification Technical Criteria as 
indicated at Sl. No. (1) above [Also please refer to Note-3&4]: 
 
i. Bidder’s reference list for offered Agitator model to be submitted in enclosed format –

“Annexure-1” to PQC. 
 

ii. Documentary evidence such as following to be submitted: 
 

(a) Copies of Purchase Order OR  LOI  OR  Invoice  AND 
(b) Inspection Release Note (IRN)  AND  
(c) Satisfactory Performance feedback certificates from End User indicating salient 

features like Project name, date of supply & commissioning, Application of Agitator 
etc.  
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In case, bidder is not able to submit satisfactory Performance feedback certificate(s) 
from End User, bidder shall submit the documents listed in Cl. No. II. ii (a) & (b) 
above, dated at least three (3) years prior to initial enquiry submission due date. 

 

Notes: 
 

1) The similar capacity refers to the case in which the following parameters shall be equal to 
to 70% to 130% of the highest of all the offered agitators in the present enquiry 

 Size of Tank (Diameter and Height) 

 Rating of the motor, kW 
 

2) The Agitators shall be supplied for the industries such as petrochemicals, metals, mining, 
sugar, paper, fertilizers etc., and the capacity of Agitators shall be equal to 70% to 130% of 
the highest of all the offered agitators in the present enquiry. 

 Size of Tank (Diameter and Height) 

 Rating of the motor, kW 
 

3) The details as mentioned in Annexure-1 shall be furnished considering the requirements 
indicated in Note-2 above should be available in any of the above documents submitted.  
Otherwise, bidder to submit other relevant documents duly approved by customer (such 
as copies of datasheet, drawing, curve etc.) having these details. 
 

4) The details of manufacturing location should be available in any of the above documents 
submitted.  Otherwise, bidder to submit other relevant documents (such as Test Report, 
LR copy etc.) having these details. 
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ANNEXURE-1: EXPERIENCE RECORD PROFORMA 
 

Sl.
No. 

Name of 
Customer 

Service 
/ 
Workin
g Fluid 

Qty. Pressu
re 
(kg/c
m2(g) 

Temper
ature 
(DegC) 

Viscosit
y (centi 
poise) 

Specific 
gravity 

Percentrage 
of Solids 

Material of 
constructio
n (Impeller 
& Shaft) 

Application of 
Agitators 

Order Ref no & 
Date 
(copy to be 
enclosed) 

Performance 
certificate/ Inspection 
Report/ Dispatch 
Clearance / Dispatch 
LR copy etc to be 
enclosed  (Refer 
Cl.No.II(ii) in EQC for 
the details) 

Remarks 
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भारत हेवी इलेि³ůकÐस िलिमटेड 
BHARAT HEAVY ELECTRICALS LIMITED 

रामचÆþापरुम हैदराबाद - 32 

RAMACHANDRAPURAM: HYDERABAD - 502 032. 
पåरयोजना इजंीिनयåरंग िवभाग 

PROJECT ENGINEERING & SYSTEMS DIVISION 
पåरयोजना / PROJECT : 1X660 MW BHUSAWAL TPS UNIT-6 FGD, MAHARASHTRA STATE 

POWER GENERATION CO. LTD., BHUSAWAL 

िवषय / SUB : PQC FORMAT  FOR VERTICAL AGITATORS(TOP ENTRY) FOR SLURRY 

APPLICATION 

 
1. TECHNICAL CRITERIA:  
 

Bidder shall submit the reference(s) for “Agitators” meeting the following criteria:  
 
Bidder should have supplied at least 1 No. of Agitator of similar capacity (Refer Note-1) in 
the last 7 years for Wet Limestone based Flue Gas Desulphurization (FGD) application 
and the equipment should have been in trouble-free operation at site for at least One (1) 

Year as on initial enquiry submission due date 
 

OR 
 

Bidder should have supplied at least 1 No. of Agitator for any application other than FGD 
application in the last 7 years, for capacity as per Note-2 and the equipment should have 
been in satisfactory operation / trouble-free operation at site for at least One (1) Year as on 
initial enquiry submission due date 

 
 

The reference(s), which are furnished as above, should have been designed, engineered, 
manufactured, packaged, inspected & tested by bidder and supplied from bidder’s 
manufacturing plant. 

 
2. DOCUMENTATION REQUIRED FOR MEETING PQC: 

 
The bidders shall furnish following documentary evidence (in English), along with 
technical offer, for the assessment of Bidder’s Pre-Qualification Technical Criteria as 
indicated at Sl. No. (1) above [Also please refer to Note-3&4]: 
 
i. Bidder’s reference list for offered Agitator model to be submitted in enclosed format –

“Annexure-1” to PQC. 
 

ii. Documentary evidence such as following to be submitted: 
 
(a) Copies of Purchase Order OR LOI OR Invoice  AND 
(b) Inspection Release Note (IRN) AND  
(c) Satisfactory Performance feedback certificates from End User indicating salient 

features like Project name, date of supply & commissioning, Application of Agitator 
etc.  
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In case, bidder is not able to submit satisfactory Performance feedback certificate(s) 
from End User, bidder shall submit the documents listed in Cl. No. II. ii (a) & (b) 
above, dated at least three (3) years prior to initial enquiry submission due date. 

 

Notes: 
 

1) The similar capacity refers to the case in which the following parameters shall be equal to 
to 70% to 130% of the highest of all the offered agitators in the present enquiry 

 Size of Tank (Diameter and Height) 

 Rating of the motor, kW 
 

2) The Agitators shall be supplied for the industries such as petrochemicals, metals, mining, 
sugar, paper, fertilizers etc., and the capacity of Agitators shall be equal to 70% to 130% of 
the highest of all the offered agitators in the present enquiry. 

 Size of Tank (Diameter and Height) 

 Rating of the motor, kW 
 

3) The details as mentioned in Annexure-1 shall be furnished considering the requirements 
indicated in Note-2 above should be available in any of the above documents submitted.  
Otherwise, bidder to submit other relevant documents duly approved by customer (such 
as copies of datasheet, drawing, curve etc.) having these details. 
 

4) The details of manufacturing location should be available in any of the above documents 
submitted.  Otherwise, bidder to submit other relevant documents (such as Test Report, 
LR copy etc.) having these details. 

 

 

 



Page 3 of 3 

 

ANNEXURE-1: EXPERIENCE RECORD PROFORMA 
 

Sl.
No. 

Name of 
Customer 

Service 
/ 
Workin
g Fluid 

Qty. Pressu
re 
(kg/c
m2(g) 

Temper
ature 
(DegC) 

Viscosit
y (centi 
poise) 

Specific 
gravity 

Percentrage 
of Solids 

Material of 
constructio
n (Impeller 
& Shaft) 

Application of 
Agitators 

Order Ref no & 
Date 
(copy to be 
enclosed) 

Performance 
certificate/ Inspection 
Report/ Dispatch 
Clearance / Dispatch 
LR copy etc to be 
enclosed  (Refer 
Cl.No.II(ii) in EQC for 
the details) 

Remarks 
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(QAP GUIDE LINE & FORMATS) 
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HYDERABAD 

 

 

 

 

 

QAP GUIDELINES &  FORMAT 
 

 

 

( ANNEXURE - ) 

 

 

 

The QAP format and guidelines for filling up the format shall be used by vendor for 

preparation and submission of QAP after order placement. 

 

 

 

 

Note :  

 

1. Typical /Indicative /Standard QAP(s) for equipment /package attached is reference 

document and to use by successful bidder in future for preparation and submission of 

QAP for BHEL /CUSTOMER approval.   

 

2. No deviation to reference document is acceptable.  
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HYDERABAD 

 

GUIDELINES TO VENDORS FOR  

PREPARATION OF QUALITY ASSURANCE PLAN 

 

1. QAP shall be made in landscape mode on A4 size paper as per the format enclosed. 

Font size shall be minimum 10. 

 

2. Each page of QAP shall contain the following information. 

a) Vendor’s name & address. 

b) Customer: BHEL, Hyderabad. 

c) Project. 

d) BHEL Product Standard Number/revision number as referred in P.O. 

e) BHEL Purchase Order Number & Date. 

f) Product as per P.O. description. 

g) QAP Number (unique and shall not repeat)/revision number/date. 

h) Page number and number of pages        

 

3. QAP shall contain four parts / stages as follows. 

a) Raw materials and bought out items. 

b) In process Control / Inspection. 

c) Final assembly, Inspection & Testing. 

d) Painting, preservation & packing.  

 

4. Under ‘Component’, indicate name of the component (say casing, rotor, pressure gauge,  

etc). 

 

5. Under ‘Characteristics’, indicate appropriately (say chemical analysis, mechanical 

properties, NDT (UT,DP etc.), hydrostatic test, calibration check etc.) 

 

6. Under ‘Class’, indicate minor, major or critical depending on the importance of 

characteristic. 

 

7. Under ‘Type of check’, indicate appropriately (say chemical, mechanical, UT, DP etc.) 

 

8. Under ‘Quantum of check’, indicate appropriately (say 100%, 10%, sample, per melt, per 

heat, all pieces etc.) 

 

9.Under ‘Reference document’ and ‘Acceptance norms’, appropriate National & 

International standards, BHEL standards, approved drawing references etc. should be 

indicated. It is not correct to mention as “Vendor’s internal standards or Vendor’s 

standard practice etc.”. If vendors’ internal standards are referred, same shall be in line 

with BHEL Spec. indicated in the P.O. These may require review & approval by our 

Engineering dept. 

 

10. Under ‘Format of record’, indicate appropriately supplier’s test certificate, calibration 

certificate, lab report, inspection report etc.  

 

11. Please refer ‘Agency’ in QAP format.  

   Under P: Perform,  W: Witness,  V: Verify 

   Indicate against each characteristic 1: (BHEL CQS/Nominated inspection agency), OR 

   2:  (Vendor / Sub vendor)  
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HYDERABAD 

   Note: Performing agency is normally vendor or his sub vendor (Legend 2). Where     

   witness points are indicated in specification, P.O., Drawing etc., for such operations,   

   Under Witness (W) column use 1. Under 'Verify' column, use code1. 

 

12. Under ‘D’ please put ( Tick) against each characteristic where vendor proposes to 

submit test certificate/report etc. OR as required as per BHEL Specification. 

                      

                     13. Vendor’s signature & stamp should be available on each page of QAP. 

 

                     14. Vendor should read the BHEL Product Standard thoroughly and QAP should be made    

only inline and relevant to the Specification & Approved Drawings. 

 

                     15.The following operations/characteristics/check points may be included (AS 

APPROPRIATE) 

a) Visual check 

b) Dimensional check 

c) Mechanical and Chemical properties. 

d) Surface preparation before painting (by chemical cleaning, sand blasting, shot blasting 

etc. as the case may be.) 

e) Painting check for shade, Dry Film Thickness (DFT), Adhesion/ peel off test etc. 

f) Check for correctness for all components mounted as per General arrangement 

Drawing, Bill Of  Materials (BOM), etc. for range, rating, make, color, size, location 

as per GA, quantity, label description including tag nos., annunciator  facia, loose 

components, accessories, spares etc. 

g) Verification of test certificate for protection class for the enclosures.   

h) Mechanical functioning of switches. 

i) Continuity of earthing and provision of earth points. 

j) Colour coding of wiring, size, tightness & dressing of wiring. 

k) Review of test certificates of assembled items, raw materials, internal test reports etc. 

l) Witness of functional checks, which may include mechanical run & electrical run, 

H.V.test, IR measurement, Electrical and Mechanical tests etc.     

m) PQR, WPS, Welder Qualification Record, welding records (fit up, DP) etc. 

n) Material identification ( for punch marks of serial numbers, Heat No, Melt No,  

Inspector's stamp etc.) 

o) Hydraulic Pressure Test, Pneumatic Pressure Test, Liquid Penetration Examination and 

other Non-Destructive Tests. 

p) Tests on Galvanised items (Visual, Hammer Test, Knife Test, Thickness, Pierce Test 

(Copper sulphate test), Hydrogen evaluation test, Stripping test (for Mass of Zinc 

coating)   

q) All tests as per BHEL Product Standard & approved drawings including Type tests and 

Routine tests on individual items and on System as a whole. 

r) Packing and Preservation.    

                     16.  QAP Format enclosed. 

                     17.  Typical Manufacturing QAP(s) is /are attached. 

 

 

 
   

   



 

 

VENDOR’S NAME & ADDRESS: MANUFACTURING QUALITY PLAN QP. NO.: 

CUSTOMER: BHEL, HYDERABAD – 32. 
PROJECT:  
PRODUCT:  

BHEL P.O.NO.: 
P.O.DATE: 
BHEL SPEC:                         REV: 

REV NO:  DATE:  

PAGE 1 OF 1 

SL 
NO 

COMPONENTS CHARACTERISTICS CLASS 
TYPE OF 
CHECK 

QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENT 

ACCEPTANCE 
NORMS 

FORMAT OF 
RECORD 

*

D 

AGENCY 
REMARKS 

P W V 

1.0 RAW MATERIALS & BOUGHT OUT ITEMS           

              

              

              

              

              

              

2.0 INPROCESS INSPECTION            

              

              

              

              

              

3.0 FINAL INSPECTION & TESTING            

              

              

              

              

              

4.0 PRESERVATION & PACKING            

              

              

              

              
 

VENDOR TO NOTE: THIS FORMAT IS IN MICROSOFT WORD. HEADER & FOOTER SHALL BE AVAILABLE IN EACH PAGE OF QP. QP SHALL BE IN 

LANDSCAPE & A4 SIZE ONLY. FONT SIZE SHALL BE MIN 10. VENDOR SHALL SIGN & STAMP IN EACH PAGE OF QP. LOI REF. & DATE ARE NOT 
ACCEPTABLE. P.O.NO. & DATE SHALL BE INDICATED.  QP NO. SHOULD BE UNIQUE AND SHALL NOT REPEAT. ALL THE TESTS / CHECKS INDICATED 
IN THE BHEL SPEC. SHALL BE INDICATED IN THE QP. 
 

LEGEND:  P: PERFORM,   W: WITNESS, V: VERIFICATION.  INDICATE 1 FOR BHEL CQS 
(OR BHEL NOMINATED INSPECTION AGENCY) & 2 FOR VENDOR/SUB VENDOR AS 
APPROPRIATE AGAINST EACH COMPONENT /CHARACTERISTIC UNDER P, W & V 

COLUMNS. * FOR ITEMS MARKED � (TICK) IN COLUMN ‘D’, TEST CERTIFICATES 

SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

PREPARED BY 
 
 
 
 
VENDOR’S SIGNATURE & STAMP 

APPROVED BY 
 
 
 
 
BHEL QA SIGNATURE & STAMP 

APPROVED BY 
 
 
 
 
CUSTOMER’S SIGNATURE & STAMP 



 

 

PROJECT ENGINEERING & SYSTEMS DIVISION  

RC PURAM, HYDERABAD. 

QUALITY & BUSINESS EXELLENCE 

INSPECTION / TC REVIEW FORMAT 
 

SUPPLIER / VENDOR SIGNATURE WITH SEAL 

 

 
 

 

Dt: 

BHEL/ BHEL’s TPIA SIGNATURE WITH SEAL 

 

 

 

 

Dt:  

Format No: PESD/QA/10, Rev: 00  
 

1 Vendor's Name:  5 Applicable BHEL Spec No:  

2 Project:  6 Approved Drawing No:   

3 PO No:  7 Approved Data Sheet No:   

4 Item Description:  8 Approved QAP No:  

OFFER LIST 

S.No 
BBU/ PO 

Sr. No. 
Item Description 

Total Qty as 

per PO/BBU 

Qty. already 

accepted 

Qty offered 

for TC review 

Cumulative 

Qty 

Balance 

Qty 

A        

B        

C        

D        

TC REVIEW REQUISITION 

BBU / PO 

Sr. No. 

QAP 

Clause No. 

Format of 

Record 
Certificate No. & Date 

Page 
No. 

REMARKS 

A. Item Description:  

      

      

      

      

B. Item Description: 

      

      

      

      

C. Item Description: 

      

      

      

      

D. Item Description: 

      

      

      

      

E. Item Description: 

      

      

      

      

 



E
S

P
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0
1
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2
A
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0
  

BHARAT HEAVY ELECTRICALS LIMITED 

PROJECT ENGINEERING & SYSTEMS DIVISION 

RAMACHANDRAPURAM: HYDERABAD - 502 032 

Std. / Doc. Number 

Annexure-8 

Rev. No.   00 

 

 

Revisions: 

Refer to record of revisions 
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(SUB VENDOR LIST) 

 
 

 

 

 

 

 

 

 

 

  

   



Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ ïê ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÌßÞÔÛóß 
 

ÊÛÒÜÑÎ Ô×ÍÌ 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

ï ÓÑÌÑÎ ßÝÌËßÌÑÎÍ ÎÑÌÑÎÕ 

    ßËÓß 

    Ô×Ó×ÌÑÎÏËÛ 

    ßÒÌ×ÎÛÞ 

î ÜÎÇ ÌÇÐÛ ÌÎßÒÍÚÑÎÓÛÎÍ Õ×ÎÔÑÍÕßÎ 

    ÊÑÔÌßÓÐ 

    ÝÎÑÓÐÌÑÒ 

    Ê×ÖßÇ ÛÔÛÝÌÎ×ÝßÔÍô ØÇÜò 

    ÞØÛÔ 

    ÐÑÉÛÎ ÐßÝÕ ËÐÌÑ ïðð ÕÊß 

í ßËÈ×Ô×ßÎÇ ÌÎßÒÍÚÑÎÓÛÎ ßÎÛÊß 

    ßÞÞ 

    ÝÎÑÓÐÌÑÒ ÙÎÛßÊÛÍ ÔÌÜò 

    ÊÑÔÌßÓÐ ÌÎßÒÍÚÑÎÓÛÎÍ øÐ÷ÔÌÜò 

    Ê×ÖßÇ ÛÔÛÝÌÎ×ÝßÔÍ 

    Õ×ÎÔÑÍÕßÎ 

    ÞÞÔ 

    ÞØÛÔ 

    ÍÌßÎ ÜÛÔÌßô ÞØÑÐßÔ 

    ÛÓÝÑ 

ì ÔÌ ÐÑÉÛÎ ßÒÜ ÝÑÒÌÎÑÔ ËÝÔ 

  ÝßÞÔÛÍ ÝÝ× 

  ò ÕÛ× ×ÒÜËÍÌÎ×ÛÍ ÔÌÜ 

    Ú×ÒÑÔÛÈ 

    ÚÑÎÌ ÙÔÑÍÌÛÎ 

    ÐÑÔÇÝßÞ 

    ÜÛÔÌÑÒ 

    ßÍ×ßÒ 

    Ò×ÝÝÑ 
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Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ ïé ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

    ÐßÎßÓÑËÒÌ ÝßÞÔÛ ÝÑÎÐÒò 

    ÐßÎßÙÑÒ ÝßÞÔÛ 

    ÕÎ×ÍØÒß ÛÔÛÝÌò ×ÒÜËÍÌÎ×ÛÍ 

    ÜßÍØÓÛÍØ ÝßÞÔÛÍ 

    ×ÒÝÑÓ É×ÎÛÍ ú ÝßÞÔÛÍ ÔÌÜò 

    ÌÛÎßÝÑÓ ÔÌÜò øÐ÷ ÎßÔÔ×ÍÑÒ ÛÔÛÝÌ 

  ÚÑÎ ÝÑÒÌÎÑÔ ÝßÞÔÛÍ ÑÒÔÇ ÝÑÎÜÍ 

    ÌØÛÎÓÑ ÝßÞÔÛÍ ÔÌÜò ØÇÜÛÎßÞßÜ 

ë ØÌ ÐÑÉÛÎ ÝßÞÔÛ ËÝÔô ÝÝ×ô ÚÑÎÌ ÙÔÑÍÌÛÎô 

   øØÌ ÝßÞÔÛ ÓßÒËÚßÝÌËÎÛÎÍ ÝÎÇÍÌßÔ ÝßÞÔÛÍ ×ÒÜËÍÌÎ×ÛÍ 

  ØßÊ×ÒÙ ÌÎ×ÐÔÛ ÛÈÌÎËÍ×ÑÒ ÐÑÔÇÝßÞô ßÍ×ßÒô Ò×ÝÝÑô 

  ÜÎÇ ÝËÎÛ øÝÝÊ÷ ÐÎÑÝÛÍÍ  Ø×ÒÜËÍÌßÒ Ê×ÜÇËÌ ÐÎÑÜËÝÌÍ 

  ËÍ×ÒÙ Ò×ÌÎÑÙÛÒ ÑÒÔÇ ßÎÛ ÕÛ× ×ÒÜËÍÌÎ×ÛÍô ÎÐÙ ÝßÞÔÛÍ ÔÌÜò 

  ÌÑ ÞÛ ÍÛÔÛÝÌÛÜ÷   

ê ÙÛßÎÛÜ ÓÑÌÑÎÍ ÐÑÉÛÎ ÞË×ÔÜ 

    ÝÎÑÓÐÌÑÒ 

    Õ×ÎÔÑÍÕßÎ 

    ÔßÈÓ× ØÇÜÎßËÔ×ÝÍ ÐÊÌ ÔÌÜ ÚÑÎ ìïëÊ 

é ÝßÞÔÛ ÌÎßÇÍ  ÊÛÒËÍ ÍÌÛÛÔô ×ÒÜ×ßÒßô ÞØßÎÌ×  

    

ÛÈÐÑÎÌô ÊßÌÝÑô ÎßÌßÒ ÐÎÑÖÛÝÌÍ ú 
ÛÒÙÙ ÔÌÜò ÕÑÔÕßÌßô ÕßÒßÜÛ ßÒßÒÜ 
ËÜÇÑÙô ÓËÓÞß×ô ÐßÌÒÇ ÍÇÍÌÛÓÍøÐ÷ 
ÔÌÜò ØÇÜô ÜÑÔÐØ×Ò 

    
ÓñÍ ×ÒßÎ ÐÎÑÚ×ÔÛÍ ÐÊÌ ÔÌÜòô 
ßÒÕßÐßÔÔÛ                                                      

    
ÓñÍ ×ÒÜËÍÌÎ×ßÔ ÐÛÎÚÑÎßÌ×ÑÒ ø×÷ ÐÊÌ 
ÔÌÜòô ÕÑÔÕßÌß 

    
ÓñÍ ÐÎÛÓ×ÛÎ ÐÑÉÛÎ ÐÎÑÜËÝÌÍ øÝßÔ÷ 
ÐÊÌ ÔÌÜô ÕÑÔÕßÌß                                         

    
ÓñÍ ÎßÞ× ÛÒÙ×ÒÛÛÎ×ÒÙ ÉÑÎÕÍ ÐÊÌò 
ÔÌÜò ÕÑÔÕßÌß 

    
ÓñÍ ËÒ×ÌÛÝØ ÚßÞÎ×ÝßÌÑÎÍ ßÒÜ 
ÛÒÙ×ÒÛÛÎÍ ÐÊÌ ÔÌÜòô ÕÑÔÕßÌß                  

    
ÓñÍ ßÍÍÑÝ×ßÌÛÜ ÐÑÉÛÎ ÍÌÎËÝÌËÎÛÍ 
ÐÊÌò ÔÌÜòô ÙËÖÎßÌ 
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Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ ïè ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

    ÓñÍ ÖßÓÒß ÓÛÌßÔ ÝÑò ÐÊÌ ÔÌÜòô ÜÛÔØ× 

    
ÓñÍ ÎËÕÓßÒ× ÛÔÛÝÌÎ×ÝßÔÍ ú 
ÝÑÓÐÑÒÛÒÌÍ ÐÊÌ ÔÌÜòô ÕÑÔÕßÌß 

    ÓñÍ ÎßÌßÒ ÛÒÙ×ÒÛÛÎ×ÒÙ ÝÑòô ÕÑÔÕßÌß 

è ÐÎÑÈ×Ó×ÌÇ ÍÉ×ÌÝØ ßÉ 

    ÖßÇßÍØÎÛÛ 

ç ÊÚÜ øÔÌ ÓÑÌÑÎÍ÷ ßÞÞ 

    Í×ÛÓÛÒÍ 

    ÔúÌ 

    ßÔÔÛÒ ÞÎßÜÔÛÇ 

    ÙÛ ÚßÒËÝ 

ïð ÍßÚÛÌÇ ÍÉ×ÌÝØÛÍ ßÙ 

    ÖßÇßÍØÎÛÛ 

      

ïï ßÒÒËÒÝ×ßÌÑÎ ÐÎÑÝÑÒ 

    ×ñÝ 

ïî ØÑÑÌÛÎ ÕØÛÎßÖ 

    ÌËÔÔË 

    Êß×ÍØÒÑ 

ïí ÝÑÒÌÎÑÔ ÐßÒÛÔÍñ Ô×ÙØÌ×ÒÙ ÐÑÍ×ÌÎÑÒ×ÝÍò 

  ÐßÒÛÔÍñ ÖÞÍ ÝÑÒÌÎÑÔ ú ÍÝØÛÓßÌ×Ý 

    Ê×ÓßÝ ÛÔÛÝÌÎ×Ý 

    ÐÎ×ÌØÊ× ÌÛÝØÒÑÔÑÙÇ 

    ÐÑÉÛÎÑÔ ÐßÒÛÔ ú ÝÑÒÌÎÑÔ 

    ÔúÌ 

    Í×ÛÓÛÒÍ 

    ÍÝØÒÛ×ÜÛÎ 

ïì ÔÌ ÞËÍ ÜËÝÌ ÍÌßÎ ÜÎ×ÊÛ 

    ÛÔÛÝ ÓÛÝØ 

    ÝÑÒÌÎÑÔ ÍÝØÛÓßÌ×Ý 

    ÎÛÛÐ 
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Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ ïç ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

     ÝúÍ ÜÛÔØ× 

ïë ÞßÌÌÛÎÇ  ÛÈ×ÜÛ 

    ßÓßÎß ÎßÖß 

    ØÞÔ 

    ßÓÝÑ 

ïê ÞßÌÌÛÎÇ ÝØßÎÙÛÎ ÝØØßÞ× 

    ßÓßÎß ÎßÖß 

    ØÞÔ 

    ÓßÍÍó ÌÛÝØò 

    ßÓÝÑ 

ïé Ý×ÎÝË×Ì ÞÎÛßÕÛÎ ÔúÌ 

    Í×ÛÓÛÒÍ 

    ßÞÞ 

    ÍÝØÒÛ×ÜÛÎ 

    ÙÛ 

ïè ÐÑÉÛÎ ÝÑÒÌßÝÌÑÎñ Í×ÛÓÛÒÍ 

  ßËÈ×Ô×ßÎÇ ÝÑÒÌßÝÌÑÎ ÔúÌ 

    ßÞÞ 

    ÍÝØÒÛ×ÜÛÎ 

ïç 
ÒËÓÛÎ×Ý ÐÎÑÌÛÝÌ×ÑÒ ÎÛÔßÇÍ ÚÑÎ ÔÌ 
ÍÉ×ÌÝØÙÛßÎ 

ßÞÞ 

    ßÔÍÌØÑÓ 

    ÍÝØÒÛ×ÜÛÎ 

    ßÎÛÊß 

    ÔúÌ 

îð ßËÈ×Ô×ßÎÇ ÎÛÔßÇ ÙÛÝ 

    Í×ÛÓÛÒÍ 

    ÖÇÑÌ× ÎÛóíðð 

    ÔúÌ 

    ßÞÞ 

    ÍÝØÛÒÛ×ÜÛÎ 

îï ÌØÛÎÓßÔ ÑñÔ ÎÛÔßÇÍ ÔúÌ 
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Ó¿¸¿®¿­¸¬®¿ Í¬¿¬» Ð±©»® Ù»²»®¿¬·±² Ý± Ô¬¼ 

ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ îð ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

    Í×ÛÓÛÒÍ 

    ßÞÞ 

    ÍÝØÒÛ×ÜÛÎ 

îî ÐËÍØ ÞËÌÌÑÒÍñ×ÒÜ×ÝßÌ×ÒÙ Í×ÛÓÛÒÍ 

  ÔßÓÐ ÔúÌ 

    ÝßÒÜÍ 

    ÌÛÕÒ×Ý 

    ÍÝØÒÛ×ÜÛÎ 

îí ÛÔÛÝÌÎ×ÝßÔ ÐßÒÛÔ ÓÛÌÛÎ ñ ßÛÐ 

  ×ÒÜ×ÝßÌ×ÒÙ ×ÒÍÌÎËÓÛÒÌÍ ×ÓÐ 

  øßÓÓÛÌÛÎ ñ ÊÑÔÌÓÛÌÛÎ÷ ÓÛÝÑ 

    Î×ÍØßÞØ 

îì ÝÌ øÔÌ÷ ÕßÐÐß 

    Í×ÔÝÑÒ 

    ÐÎßÇÑÙ 

    ÐÎßÙßÌ× 

    ÝßÒÜÍ 

    ÐÎÛÝ×ÍÛ 

îë ÐÌ øÔÌ÷  ÕßÐÐß 

    Í×ÔÝÑÒ 

    ÐÎßÇÑÙ 

    ÐÎßÙßÌ× 

    ÝßÒÜÍ 

    ÐÎÛÝ×ÍÛ 

îê ÝÑÒÌÎÑÔ ÌÎßÒÍÚÑÎÓÛÎÍ øÔÌ÷ ÕßÐÐß 

    Í×ÔÝÑÒ 

    ÐÑÉÛÎ ÐßÝÕ 

    ÐÎßÙßÌ× 

    ÝßÒÜÍ 

    ÐÎÛÝ×ÍÛ 

îé ÐÑÉÛÎ ÍÉ×ÌÝØ Í×ÛÓÛÒÍ 
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ÚÙÜ Í§­¬»³ ú ß«¨ò º±® Õ±®¿¼· Ë²·¬ ýïðô êêð ÓÉ 

Ì»½¸²·½¿´ Í°»½·º·½¿¬·±² 

 
 

 

Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ îï ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

    ÔúÌ 

    ÙÛ 

    ßÞÞ 

    ÍÝØÒÛ×ÜÛÎ 

îè 
ÍÛÔÛÝÌÑÎ ÍÉ×ÌÝØÛÍ ßÒÜ ÝÑÒÌÎÑÔ 
ÍÉ×ÌÝØÛÍ 

ÕßÇÝÛÛ 

    Í×ÛÓÛÒÍ 

    ÔúÌ 

    ÎÛÝÑÒ 

    ÍÉ×ÌÎÑÒ 

îç Ì×ÓÛÎÍ ÙÛÝ 

    ßÞÞ 

    ÍÝØÒÛ×ÜÛÎ 

    ÔúÌ 

    Û×ÐÔ 

íð ÚËÍÛÍ ÚÑÎ ÔÌ  ÙÛÝ 

    Í×ÛÓÛÒÍ 

    ÔúÌ 

    ÍÌßÒÜßÎÜ 

    ÞËÍÍÓßÒÒ 

íï ÓÝÝÞ ÔúÌ 

    Í×ÛÓÛÒÍ 

    ßÛÙ 

    ÍÝØÒÛ×ÜÛÎ 

íî ÓÝÞ ÓÜÍ 

    Í×ÛÓÛÒÍ 

    ÍÝØÒÛ×ÜÛÎ 

íí 
ÌÛÎÓ×ÒßÔ ÞÔÑÝÕÍ ú ßÝÝÛÍÍÑÎ×ÛÍô 
Í×ÜÛ ÝÔßÓÐ 

ÝÑÒÒÛÝÌ ÉÛÔÔ ×ÒÜò  

    ÛÔÓÛÈ ÝÑÒÌÎÑÔÍ 

    ÉßÙÑ ßÒÜ ÝÑÒÌÎÑÔÍ 

íì ÜÑËÞÔÛ ÝÑÓÐÎÛÍÍ×ÑÒ ÝÑÓÛÌ 

  ÝßÞÔÛ ÙÔßÒÜ ÛÔÛÝÌÎÑ ÓßÙ  
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Ü±½ò Ò±ò ÚÝÛóïïïêïêïóÓÛóÜÑÝóÍÐÝóíðððóððïô Î»ªòÎð Ú×ÝØÌÒÛÎ ×ÒÜ×ß  Ê±´ ××ô  Í»½¬·±² í Ð¿¹» æ îî ±º ïêì 

Ê±´ î Í»½ í ÜÌÍ Û´»½ÁÚÙÜÁÎð   ÜÌÍ ó Û´»½¬®·½¿´ 

 
 

ÍÔò ÒÑò ×ÌÛÓÍ ÊÛÒÜÑÎÍ 

    ÝÑÍÓÑÍ 

    ÐÑÉÛÎ ÛÒÙÙ 

íë ÝÎ×ÓÐ×ÒÙ ÔËÙÍ ÜÑÉÛÔÔ 

íê ÒËÓÛÎ×Ý ÎÛÔßÇ ÚÑÎ ØÌ ßÞÞ 

  ÍÉÌ×ÝØÙÛßÎ øíòíñêòêñïïÕÊ÷ ßÎÛÊß 

íè Ô×ÙØÌ×ÒÙ Ú×ÈÌËÎÛÍ ÐØ×Ô×ÐÍ 

    ÝÙÔ 

    ÞßÖßÖ 

    ÙÛ 

íç ÝÑÒÜË×Ì ÍÛÒÝÑ 

    Óò ÝØßÒÜÎß 

    ÒßÙßÎÖËÒß 

    Õò Õò ×ÒÜò  ÕÑÔÕßÌß 
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Annexure-9 
(MASTER DOCUMENT LIST) 

 
 

 

 

 

 

 

 

 

 

  

   



Vendor Name: PROJECT: 

Vendor Contact Person: BHEL PO No. PO date: PO Dly. Date:

Vendor contact No.
Supplier's 

Job No.

SYSTEM/PACKAGE: Foam Pump TODAY-DATE 21/Jul/20

Sl.No DRG/DOC. NAME 
DRG/

 DOC NO.

NO. OF  

SHTS.
CAT     

CRITICAL 

FOR MFG?

REQD.FOR 

CUSTOMER 

SUBMISSION?

Plan date of 

submission

Count of 

DUE as on 

Dt.

STATUS

NO. (A / I) (Y/N) (Y/N) dd-mmm-yyyy
"  "/PV/PB

/PC/AA
SD AD APP.CAT

A MECHANICAL

1 Data Sheet of Agitator Later A Y Y
Within 2 weeks 

after PO 

2 Performance Curve of Agitator Later I Y Y
Within 2 weeks 

after PO 

3 GAD of Agitator Later I Y Y
Within 2 weeks 

after PO 

4 Motor Data Sheet Later A Y Y
Within 2 weeks 

after PO 

5 Motor GA drawing Later A Y Y
Within 2 weeks 

after PO 

6 Motor TB drawing Later I Y N
Within 2 weeks 

after PO 

7 Motor Curves Later I Y N
Within 2 weeks 

after PO 

8 T-S Curve Later A Y Y
Within 2 weeks 

after PO 

9 Gear Box Data sheet Later A Y Y
Within 2 weeks 

after PO 

10 Gear Box GAD Later I Y N
Within 2 weeks 

after PO 

11 Mechnical Seal Documents Later I Y Y
Within 2 weeks 

after PO 

12 Foundation Drawing and Details of Agitator Assembly Later I N N
Within 2 weeks 

after PO 

B MISCELLANEOUS

1 Performance Test Procedure Later A Y N

Within 8 weeks 

after PO 

placement

2 Vibration test procedure & Noise test procedure Later I N N
Within 8 weeks 

after PO 

3 Hydro Test Procedure Later I N N
Within 8 weeks 

after PO 

4 NDE Test Procedure Later I N N
Within 8 weeks 

after PO 

5 Painting proccedure Later A N N
Within 10 weeks 

after PO 

6 Packing List Later I N N
Before 

Despatach

7 BILL OF MATERIAL Later A N N
Within 10 weeks 

after PO 

8 BILLING BREAKUP Later A N N
Before 

Despatach

1.0 Mechanical

Rev-0

Annexure-9: MASTER DOCUMENT LIST - AGITATOR

Sumission status to BHEL



Vendor Name: PROJECT: 

Vendor Contact Person: BHEL PO No. PO date: PO Dly. Date:

Vendor contact No.
Supplier's 

Job No.

SYSTEM/PACKAGE: Foam Pump TODAY-DATE 21/Jul/20

Sl.No DRG/DOC. NAME 
DRG/

 DOC NO.

NO. OF  

SHTS.
CAT     

CRITICAL 

FOR MFG?

REQD.FOR 

CUSTOMER 

SUBMISSION?

Plan date of 

submission

Count of 

DUE as on 

Dt.

STATUS

NO. (A / I) (Y/N) (Y/N) dd-mmm-yyyy
"  "/PV/PB

/PC/AA
SD AD APP.CAT

Rev-0

Annexure-9: MASTER DOCUMENT LIST - AGITATOR

Sumission status to BHEL

9 QUALITY ASSURANCE PLAN Later A N Y
Within 4 weeks 

after PO 

10 SUB VENDOR LIST Later I N N
Within 4 weeks 

after PO 

11 COMMISSIONING SPARES LIST Later A N N
Within 4 weeks 

after PO 

12 Mandatory Spares List Later A N N
Within 4 weeks 

after PO 

13 LUBE OIL SCHEDULE Later I N N
Within 8 weeks 

after PO 

14 O& M Manuals(Soft Copies) Later A N N

After Approval 

of all engineering 

drawings/docum

ents

15

O& M Manuals(Hard Copies)**

** hard copy shall be furnished after getting concurrence 

on soft copy.

Later I N N

After Approval 

of all engineering 

drawings/docum

TOTAL 0
^APP.CA

T

A-Approval Category PV-Commented and pending with vendor TOTAL "PV" 0 A1-'Approved

I-Information Category PB- Pending with BHEL TOTAL "PB" 0

PC- Pending with Customer TOTAL "PC" 0

AA- Approved TOTAL "AA" 0 A4- Retained for info.

OD-Overdue TOTAL "OD" 0

 " " - Not yet Due. 5

Vendor documentation status

Total No of Docs Due as on Date

Submitte

d by 

vendor as 

on Dt.

Approv

ed by 

BHEL 

as on 

Commented 

by BHEL as 

on Dt.

Pending with 

BHEL/CUSTOM

ER as on date

%age of Dos 

Approved

%age of 

critical Dos 

Approved

Is Mfg. 

Clearance 

given?

Status/                         

Remarks

(Nos) (Nos) (Nos) (Nos) (Nos) (Nos) % age % age
(Y/N)./ (If Y 

) put Dt.

0 0 0 0 0 0 #DIV/0! 0.00% Y

Note : Post order Stage,Vendor to provide data sheet in Customer Standard Format Data Sheet.The Standard format shall be furnsihed during detail Engg.

A3-Commented.Revision &

 resubmission required.

A2-'Mfg. Clearance given subject 

incorporation of comments
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ANNEXURE-10: DEVIATION FORMAT 

 

 

Sl. 

No. 

Section / 

Part/Subsection 
Page No. Clause No. 

Bid Specification 

Requirement 
Bidder's Deviation 

  

 

    

  

 

    

  

 

    

      

 

Notes: 

 

1. Bidder to furnish duly filled format along with SEAL & SIGN along with their offer. 

2. All the pre-bid queries (if any) shall be raised before submission of the offer as per pre-bid query format (Annexure-   11). 

3. Deviations, which are impractical, and the same were raised during pre-bid stage as per pre-bid query format (Annexure-   

12), but still purchaser’s reply/clarifications could not be met shall only be raised in this format. 

4. If there are no deviations, bidders shall indicate as “No deviation” and submit the same along with their offer. 

5. Deviations indicated elsewhere in bidders offer except raised through this format shall not be considered and reviewed 

during technical evaluation of their offer. 

 

SIGNATURE : _____________ 

NAME  : _____________ 

DESIGNATION : _____________ 

COMPANY : _____________ 

DATE  : _____________ 

 

 

COMPANY SEAL 
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(PREBID CLARIFICATION FORMAT) 
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ANNEXURE-11:PRE-BID QUERIES FORMAT 

 
 

Sl. 

No. 

Section / 

Part/Subsection 

Page 

No. 
Clause No. Bid Specification  Bidder's Query Purchaser's Reply 

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

  

 

     

Note:  During Preparation of Pre-Bid Queries, Complete Tender Specification (along with all Annexures) shall also be referred.  
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Annexure-12 
(GUARANTEED POWER CONSUMPTION FORMAT) 

 
 

 

 

 

 

 

 

 

 

  

   



Sl.No. Description / Item Working Standby Power Consumption (kW) per 

Agitator 

(at motor input terminals)

Total Power Consumption (KW)

Col. (1) Col. (2) Col. (3) Col. (4) Col. (5) Col.(6) = Col.(3) * Col.(5)

A) Limestone slurry storage tank agitator 1 0

B) Secondary  hydro‐cyclone feed tank agitator 1 0

C) Filtrate water Tank Agitator 1 0

D) Waste Water Tank Agitator 1 0

E)

1

2

3

Power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and bidder to demonstrate Guaranteed Power 

Consumption (kW) value during PG test at site. If the actual power consumption exceeds the guaranteed power consumption, liquidated 

damages shall be payable by the successful bidder at the rate of INR 4,50,000/‐ per kW for excess power consumption over the 
guaranteed power consumption indicated by bidder in his bid.  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.

For evaluation of Liquidated Damage (LD), the total power consumption of all the above mentioned agitators (as indicated at Sl.no.E) will 

be considered  based on actual power consumption at site (and not individual power consumption against each agitator)

ANNEXURE‐12
GUARANTEED POWER CONSUMPTION FORMAT (AGITATORS)

PROJECT: 1 X 660 MW BHUSAWAL  TPP FGD SYSTEM

Notes :

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

purpose, the drives of standby equipment shall not be considered.

Total Guaranteed Power(kW)  =  (A) + (B) + (C) + (D) 


	1 GENERAL:
	2 TYPES OF PACKING:
	3 DESCRIPTION OF TYPES OF PACKING:
	3.1 'OP’ - Open Type
	3.2 'PP’ - Partially Packed
	3.3 'CP’ - Crate Packing
	3.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment
	3.5 'CR’ - Case Packing - Electrical & Electronic Components/Assemblies

	4 PREPARATION OF PACKING CASES
	4.1 DOMESTIC:
	Based on the availability, the wood shall be Rubber wood (Havea Brasiliensis)/Pine wood for packing of cubicles, loose items, spares and photovoltaic items meant for customers in India.
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	4.7.17 Hessian cloth, twine thread, paint will have to be used in packing certain items.
	4.7.18 Mechanical Latching clamps:
	4.7.19 STICKERS


	5 PACKING OF CUBICLES WITH RUBBER WOOD:
	5.1 The packing is to be done as per clause 4 in all respects.
	5.2 The cubicles are already fixed on wooden pallets. Hence the contractor need not arrange the bottom pallets normally.
	5.3 The cubicles will be of different sizes both widthwise and lengthwise. The cubicles may be made up of single suite, 2 Suite, 3 Suite, 4 Suite, etc., The width of the cubicles generally varies from 400 mm to 1650mm.The length of the cubicle, genera...
	5.4 MULTI LAYER CROSS LAMINATED POLY FILM
	5.5 SILICA GEL:
	5.6 LOOSE PARTS:
	5.7 WOODEN BATTENS:
	5.8 RUBBERISED COIR:
	5.9 CLAMPING:
	5.10 PACKING SLIP:
	5.11 MARKING PLATE:
	5.12 CASE MOUNTING:
	5.13 Different types (Typical) of Cubicles with sizes for Packing
	5.14 PACKING OF CUBICLES WITH PINE WOOD

	6 PACKING OF LOOSE ITEMS/SPARES USING RUBBER WOOD:
	7 BOX SIZES
	7.1 BOX SIZES
	7.2 BOX SIZES
	7.3 STANDARD BOX SIZES
	7.4 STEEL CONTAINERS

	8  MARKINGS/STENCILINGS
	9 RECYCLING OF INCOMING WOODEN PACKING CASES
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