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This document is meant for the exclusive purpose of bidding against  this specification and shall not  be t ransferred, reproduced or 

otherwise used for purposes other than that for which it  is specif ically issued. 
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CLAUSE 

NO. 
DESCRIPTION  

1.0.00 PROJECT INFORM ATION  

a)  Client  Name : M aharashtra State Power Generat ion Co. 

Limited 

b)  Plant Name : Bhusawal Unit-6: 1X660 

c)  Project  Name : Bhusawal 1X660 M W. 

d)  Consultant Name : DCPL. 

e)  Plant capacity : 1X660 M W 

f)  Plant location : Deepnagar, Bhusawal, M aharashtra 425307 

g)  Buyer  : BHEL-PE&SD (HYD) 

 Site Condition  

a)  Ambient Temperature(Guarantee) : 27 Deg C 

b)  Ambient Temperature (Design)  : 45 Deg C 

c)  Relat ive Humidity  : 60% 

d)  Project  Owner  : M aharashtra State Power Generat ion Co. 

Limited 

 Note: 

1) Guarantee point  condit ions shall apply for the Guarantee Values as well as for the 

Guarantee test / Performance test 

2) Equipment and M aterial must be suitable for the range of ambient site condit ions.  

3) Vendor to submit  the GA drawings of the vacuum belt  filter and associated equipment 

along with his offer. The dimensions indicated by the bidder in his GA’S shall be binding, 

and any change of the same shall not  be admissible after the award of PO 

4) Vendor to quote all the listed items and any incomplete offer will be liable for reject ion. 

5) In case of any queries on the Technical matters, non-availability of specificat ions etc., 

bidder shall contact  BHEL within 3 days of  receipt  of Enquiry for seeking clarificat ions. This 

will not  be used for extending technical bid submission due date or delay of procurement 

cycle t ime. No queries will be entertained after Bid submission is completed. 

6) All the documentat ion and communicat ion shall be in English language only. 

2.0.0 APPLICABLE CODES AND REGULATIONS  

 The design and materials shall confirm to the requirements of applicable codes and regulat ions of 

the latest  edit ion. The design, manufacture, installat ion and test ing of the gypsum dewatering 

system shall follow the latest  applicable Indian/ ASM E/ BS EN Standards. Other standards are not  

acceptable. 

3.0.0 INTENT OF SPECIFICATION  

a)  This specificat ion covers the minimum requirements for the complete design, material, 

manufacturing, shop inspect ion, test ing at  the manufacturer’s works, delivery at  site, supervision of 

erect ion & commissioning and performance test ing of Gypsum Dewatering System along with 

accessories which is to furnished in the Flue Gas Desulphurizat ion plant of  BHUSAWAL 1X660M W 

project . 

b)  Bidder shall make all possible efforts to comply strict ly with the requirements of this specificat ion 

and other specificat ions/ at tachments to inquiry/ order. 

c)  It  is not the intent to completely specify all the details of supply. Never theless, the finished 

product shall confirm to highest standards of Engineer ing & Manufactur ing and shall be capable 

of per forming in cont inuous commercial operat ion in a manner  acceptable to the Purchaser  and 
end customer  
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d)  There is (1) units of  660 M W and this unit  is envisaged with one (1) FGD system. Two (02) Sets of  

Gypsum Dewatering system (1 working + 1 standby) shall be provided.  

e)  
The Bidder shall offer only proven design, which meets the Provenness criteria indicated in the 

clause no: 4.0. Necessary document evidences as per Annexure-I shall be submit ted along with the 

bid. If bidder doesn’t  meet the specified provenness criteria, they are denied to part icipate in this 

tender. 

f)  
In case, the Bidder considers deviations essent ial (after exhaust ing all possible efforts), the same 

shall be separately listed in the Bidder's proposal under separate sect ion, t it led as "List  of  

Deviat ions/ Except ions to the Enquiry Document”  (Annexure-V). Any deviat ion, not listed under the 

above sect ion, even if reflected in any other port ion of  the proposal, shall not  be considered 

applicable. No deviat ion or except ion shall be permit ted without the writ ten approval of the 

purchaser. 

g)  In case, the Bidder considers requirement of addit ional instrumentat ion, controls, safety devices 

and any other accessories/ auxiliaries essent ial for safe and sat isfactory operat ion of  the system, he 

shall recommend the same along with reasons in a separate sect ion along with his proposal and 

include the same in his scope of supply. 

h)  All accessories, items of work, though not indicated but required to make the system complete for 

its safe, efficient , reliable and trouble free operat ion and maintenance shall also be in supplier’s 

scope unless specifically excluded. 

4.0.0 QUALIFICATION REQUIREM ENT (QR)  

 

 

 

 

Refer to Annexure-I for detail on Qualificat ion Requirement (QR). 

5.0.0 TECHNICAL INFORM ATION  

1.  Quant ity of gypsum dewatering system Two (2) Numbers  

(one working +one standby)  

2.  Capacity of gypsum dewatering system 20.1 tones per hour (wet cake)  for each belt  filter 

3.  M oisture content  ч 10% 

4.  Electrical Power Supply Details: 

i. Available Power supplies List: 

a). M edium Voltage: 11KV/ 3.3KV AC  ± 6%  

b). Low Voltage: 415V/ 240  AC ± 10%  

c). Frequency : 50 Hz ± 5% 

d). Combined variat ion of voltage and frequency: 10% (Absolute sum) 

e) DC Voltage : 220V DC, -15% to +10% 

f) System fault  level: 

-11KV System: 44KA per 1 Sec 

--3.3KV System: 44KA per 1 Sec 

-415V System: 50KA per 1 Sec 

g) System grounding: HT System: Resistance ground & Lt  System: Solid grounding 
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 ii. Power Distribution Philosophy: 

a). M otors ш ϭϬϬϬKW: ϭϭKV AC  
b). M otors >160KW to <1000KW: 3.3KV AC  

c) M otors ш Ϭ.ϮϬKW to ч ϭϲϬKW: ϰϭϱV/ϮϰϬV AC s± ϭϬ% 

d) M otors <0.2KW :1-Phase,240V AC  

e) 1-Phase,240V AC ,Power out let  for welding receptacles, portable  tools, Light ing Distribut ion, 

normal light ing, emergency light ing. 

f). Switchgear Control supply : 220V DC (-15% to +10%) 

g). Panel space heater & Illuminat ion: 240V ± 10% 

 
6.0.0 BIDDER’S SCOPE OF WORK 

 
Scope for the bidders shall include Design, Engineering, M anufacturing, Packing, Supply, Supervision 

of Erect ion &  Commissioning, Performance Guarantee Test , handing over of  the Gypsum 

Dewatering System to final Customer.  

Design: Includes complete engineering, preparat ion and submission of drawings /  calculat ions /  

datasheets/ quality assurance documents/  quality plans, storage instruct ions, commissioning 

procedures, Erect ion & assembly Drawings, operat ion & maintenance manuals, performance 

guarantee test  procedures and assist ing BHEL in obtaining t ime bound approval from customer 

Supply: Includes manufacturing/ fabricat ion, shop floor test ing, stage inspect ions, final inspect ions, 

paint ing & packing. 

Supervision of Erection & commissioning: Includes supervision of erect ion & commissioning, 

supervision of t rial operat ion, PG test , t raining of customer’s O&M  Personnel and handing over to 

customer. 

The scope of supply for Gypsum Dewatering System shall include but not limited to the following. 

1)  Primary hydro cyclone  Two (2) sets  

 i. Hydrocyclone clusters 

 ii. Anchor bolts, nuts and washers 

 iii. Flanges for inlet  and overflow 

 iv. A variety size of vortex finders for all 

the hydro cyclone 

 v. Accessory piping within the skid 

2)  Secondary hydrocyclone Two (2) sets 

 i. Hydrocyclone clusters 

 ii. Anchor bolts, nuts and washers 

 iii. Companion flanges for inlet  and 

overflow 

 iv. A variety size of vortex finders for all 

the hydro cyclone 

 v. Accessory piping within the skid 

3)  Vacuum belt  filters complete with Accessories 

including discharge chute, Drivers (VFD with 

LCP) and driving motors(IE3) with inverter 

panel 

Two (2) numbers 

 

4)  Vacuum receivers with Anchor bolts, nuts and 

washers 

Two (2) numbers 
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5)  Vacuum pumps with driver(IE3 motor), All 

connect ion bolts/ nuts/ washers for installat ion, 

Required instruments and any safety device. 

Necessary vibration isolatorsshall be provided 

to prevent the t ransmission of the dynamic 

loads on to the building structure. 

Two (2) numbers 

6)  Vent fan including enclosure and its 

arrangement 

Two (2) numbers 

7)  All Interconnected piping (slurry, air and water 

pipes), which includes the requisite pipe 

support  materials, fit t ing’s, gasket, flange 

materials, Bolt ing. 

One (1) set  *  

8)  Complete valves required for the system along 

with wash water line wherever necessary as 

per P&ID 

One (1) set  *  

9)  Arrangement for cloth and cake washing, 

including , spray nozzles  

One (1) set*  

10)  Cake wash pump with motor (IE3) Refer sl.no 11 

11)  Belt  filter washing pump with motor(same 

pump is to be used for the cake wash and 

sealing of the vaccum pump also). 

2 Nos (i.e. one working and one standby) 

 

12)  Companion flanges with gaskets and fasteners One (1) set*  

13)  Belt  filter washing tank (tank to be sized to 

include the requirements of the cake wash, 

and the water requirements of  vacuum pump 

also) 

Type : Vert ical Cylinder  

Qty : one no’s   

 

14)  Coupling with guards One (1) set*  

15)  INSTRUM ENTS  for the ent ire Gypsum 

Dewatering System((Minimum Requirement 

for each gypsum dewatering system as given in 

the P&ID) 

One (1) set*  

16)  Valves for the ent ire Gypsum Dewatering 

System(M inimum Requirement for each 

gypsum dewatering system is given in the 

P&ID) 

One (1) set*  

17)  Electrics for complete package including but 

not limited to 

 

i. LV/ HV M otors As required for package 

ii.  Cable Adapter chamber for higher 

size cables if required 

As required. 

iii. Electric Actuators As required for package 

iv. VFD & LCP for Vacuum Belt  Filter As required for package 

v. Cable glands, Lugs & Bimetallic washer 

for Power and control cables at  

Vendor’s supplied equipment. 

As required for package 

 

18)  vi. OEM  specific Local Control starter As required for package 

19)  vii. Paint  Shade-Outside surface of 

M otors and other electrical 

-- 
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equipment located outdoor:RAL7032 

(Siemens grey) 

20)  
 

Instrumentat ion including but not limited to  

i. Instruments As required for package 

ii. Junct ion Box As required for package 

iii. Instrumentat ion Cables As required for package 

  

21)  Expansion Joints at  suct ion &  discharge of 

each pump and also for other equipment 

wherever applicable  

One (1) set*  

22)  System control: Each equipment shall be furnished with required instrumentat ion and electrical 

accessory devices mounted and connected in a control cabinet. Provisions shall be made for the 

interface between the local cabinet and the DCS such that the operat ion of the equipment ’s can be 

controlled from the control console in the FGD Control room. 

23)  Alarm Signal: 

a) Bearing temperature high 

b) Bearing Cooling water flow Low (As applicable) 

Interlock signal: 

a) Belt  filter wash tank level low 

Bearing Temperature Transmit ter for init iat ing alarm during when “ Bearing temperature high”  shall 

be supplied by Bidder. Bearing temperature t ransmit ter shall be provided with local display also. 

Bearing temperature t ransmit ter(with 2V3 logic) shall be provided for HT  motors(> 200 KW) at  both 

the driving and Non-Driving ends. Similarly, Vibrat ion t ransmit ters (with 2V3 logic) for measuring 

vibrat ion in X&Y axis have to be provided for at  the driving and Non-driving end for HT M otors. 

Bearing Cooling Water Flow switch for init iat ing alarm during when “ Cooling water flow Low”  shall 

be supplied by Bidder for each system. In addit ion, sight  glass also shall also be provided to view the 

cooling water flow. Bearing cooling water Flow switch shall take the signal to PLC /  DCS system.   

24)  First fill lubricants: All the first  fill and one year’s toppings requirements of consumables such as 

grease, oil, lubricants, servo fluids etc. which will be required to put the equipment covered under 

the scope of specificat ions into successful commissioning/ initial operat ion and to establish 

complet ion to facilit ies should be provided by contractor/ supplier. 

25)  Supervision of erect ion /  commissioning of both the gypsum dewatering system. 30 Days per vaccum 

belt  filter.  

26)  M andatory spares with breakup price 

27)  Paint ing and rust  prevent ion during shipment and construct ion 

28)  Seaworthy packing & forwarding to project  site-refer clause 1.0.0 for project  informat ion 

29)  Recommended spare parts (for 3 years operat ion) with break up price. 

30)  Any other items required not covered above but required for the completeness of the system; same 

shall be included in the offer and shall be supplied by the Bidder/ supplier.  

 *  One set means complete requirement for both the gypsum dewatering system 

6.1.0 TERM INAL POINTS 

1. 
Primary hydro cyclone feed slurry will be provided by BHEL near the GDW building boundary at  

ground floor for Primary hydro cyclone. Further piping from terminal point  to GDW system is in 

bidder’s scope. 

2. Primary hydro cyclone overflow shall be terminated by bidder up to the secondary hydro cyclone 

feed tank flange. 
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3. Secondary hydro cyclone feed slurry will be provided by BHEL near the GDW building boundary at  

ground floor for secondary hydro cyclone. Further piping from terminal point  to GDW system is in 

bidder’s scope. 

4. 
Bidder shall terminate secondary hydro cyclone overflow upto waste water tank flange. 

5. 
Bidder shall terminate filt rate water piping from vacuum belt  filter-vacuum receiver up to the 

filt rate water tank flange. 

6. 
Bidder shall terminate Wash water piping  after belt  filter cloth/ cake washing up to filt rate water 

tank flange. 

7. 
Bidder shall terminate  secondary hydro cyclone underflow up to filt rate water tank flange. 

8. 
Bidder shall terminate Sealing water piping from vacuum pump upto belt  filter washing tank 

flange. Also piping upto vacuum pump from the belt  filter wash pump upto the vacuum pump is 

also in bidders scope (i.e complete vacuum pump supply and return piping). 

9. Process water, clarified water, Service & instrument air will be provided at  one locat ion near plant 

boundary (i.e. near the building boundary at  ground floor). Further piping from terminal point  to 

GDS system ut ilit ies are in bidder’s scope.  

10. Belt  filter Vent fan out let  UPTO outside building wall is in vendor scope. 

11. Discharge of gypsum through discharge chute onto the gypsum belt  conveyer is in bidder’s scope. 

Please refer enclosed PFD, P&ID typical layout & elevat ion drawing of GDS for the details in the 

scope 

 Any piping even though not listed above but is coming inside the gypsum dewatering building is 

in vendor scope. 

12. Electrical Terminal Points:  

- HT/ LT M otor terminal box, M otor Space Heater terminal box of motor for terminat ion of 

Purchaser’s HT /  LT power cables. 

- Equipment earthing terminals. Necessary hardware (nut/ bolts/ washers etc) at  equipment end 

shall be provided by Vendor 

-VFD LCP Terminals for terminat ion of purchaser’s LT/ control cables. 

6.2.0 Exclusions 

 Electrical:  

following items are excluded from Bidder scope, same will be supplied by Purchaser. 

1. Power cables 

2. Control cables 

3. Complete below ground and above ground earthing materials 

4.  Cable Trays & Supports 

5.  Local Push button stat ions 

6. Terminat ion Kits for HT cables 

7. Cable laying & terminat ion 

8. Earth strip laying and terminat ion  

7.0.0 PROCESS DESCRIPTION  

1.  Common gypsum dewatering system is envisaged . The dewatering system shall receive the gypsum 

slurry from gypsum bleed pumps. 

2.  The overflow from the primary sets of  hydro-cyclone shall be taken to a secondary hydro-cyclone 

feed tank (BHEL Scope). Secondary Hydro cyclone feed pumps (BHEL Scope) shall t ransfer the slurry 
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from tanks to secondary hydro cyclone. Two sets of Secondary hydro cyclones (1 working+1 stand 

by) and its accessories shall be in vendor scope. 

3.  The underflow from the secondary hydro-cyclone shall be taken to the filt rate water tank. The over 

flow from the secondary hydro-cyclone shall be taken to a waste water storage tank.  

4.   One no. of belt  filter washing tank is envisaged for both the belt  filters.  Each belt  filter-washing 

tank shall be provided with 2 nos (1W+1S) of belt  filter wash pump. Belt  filter wash pump shall 

supply water for cloth washing, belt  washing &vacuum pump water requirement ’s .  

5.  For maintenance of secondary hydrocyclone, a bypass line will be provided to divert  the flow from 

primary hydrocyclone over flow to filt rate water tank. 

8.0.0 DETAILED SPECIFICATION  

1.  Bidder/ Contractor shall supply two stage gypsum dewatering system consist ing of primary hydro 

cyclones, vacuum belt  filters and secondary hydro cyclones for dewatering of gypsum from absorber 

to less than 10% moisture.  

2.  Bidder/ Contractor shall supply 2x100% gypsum dewatering system with each stream sized to 

dewater 20.1 TPH (Wet cake) produced by the FGD units operat ing at  design point . All other 

st ipulat ions with respect to sizing and design of the dewatering system, auxiliaries and other 

systems shall be in line with this specificat ion. 

 

8.1.0 Hydro-cyclones 

1.  Two (2) sets of primary hydro cyclones are envisaged, each set shall be sized to dewater the gypsum 

slurry produced by the unit  operat ing at  design point .  

2.  The primary hydro-cyclone shall be installed on a floor direct ly above the belt  filters. The overflow  

of the primary hydro-cyclones shall be taken to secondary hydro-cyclone feed.  

3.  Two (2) sets of secondary hydro cyclones are to be installed, each sets shall be sized to dewater the 

gypsum slurry produced by primary hydro cyclone overflow. 

4.  Each set  of  primary/ secondary hydro-cyclone shall be provided with 10% spare hydro-cyclones. The 

capacity defined in the previous clause shall be met with spare hydro-cyclones out of  service 

5.  Both primary and secondary hydro-cyclones shall be of modular construct ion. It  shall be possible to 

remove and replace individual hydro-cyclone with the set in service. Individual isolat ion valve shall 

be provided for each hydro-cyclone for this purpose. 

6.  The hydro-cyclone shall be of proven design and shall be provided with replaceable rubber lining. 

The feed chamber, overflow and underflow chamber shall be made of carbon steel of adequate 

thickness with a rubber lining of minimum 12 mm thickness. Liners shall have a minimum wear life 

of not  less than 7000 hrs. 

7.  
All Hydro Cyclones clusters shall be made of polyurethane or urethane material only  

8.  
A 1 m (min.) wide plat form with suitable approach shall be provided around Hydro cyclone. 

8.2.0 Vacuum Belt Filters 

1.  The Vacuum Belt  Filters shall have the following characterist ics: 

a) Very rigid frame and rolls, no deformat ion whatsoever may occur. 

b) All rolls shall be installed perfect ly horizontally 

c) There shall be no vacuum under the slurry deposit ion zone. 
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d) Deposit  thickness control and direct ional stability cont rol 

e) The slurry shall be put on the belt  in counter current relat ive to the rotat ion of the 

band/ belt . 

f) The vacuum chambers shall be easily opened for inspect ion and cleaning. 

2.  The vacuum belt  filter shall be proven design in operat ion for similar capacit ies. The filter cloth 

shall be polyester or polypropylene as per the proven design of the supplier. 

3.  The complete frame of the filter and all parts in contact  with gypsum shall be made of corrosion 

resistant material . 

4.  In case, the contractor offers a design with an underlying belt  for carrying the filter cloth, the same 

shall be endless, factory vulcanized rubber belts. The belt  shrouds and the sealing belts shall 

provide a leak t ight  arrangement to prevent overflow of gypsum slurry. The sealing belt  shall have 

minimum life of not  less than 7000 hrs. 

5.  The vacuum box shall ensure t ight  sealing with the belt / cloth and shall be of proven design. 

6.  The belt  filter shall have an automat ic cloth t racking mechanism and shall be provided with all 

required instrumentat ion as per the bidder’s proven pract ice. The belt  filter shall have an automat ic 

cloth tensioning mechanism. Pull chord switches shall be provided for each vacuum belt  filter. Four 

(04) no’s of Belt  sway switches shall be provided for each vacuum belt  filter. Cake thickness sensors 

with double redundancy shall be provided for each vacuum belt  filter which shall control the speed 

of the vacuum belt  filter in turn. 

7.  Different ial Pressure indicator shall be provided at  the discharge line of Belt  filter wash Pump for 

each vacuum Belt  filter. Flow indicator shall be provided for cloth washing line of each vacuum belt  

filter. Flow indicator shall be provided for cake washing line of each vacuum belt  filter as per P&ID 

at tached. 

8.  The filter shall be provided with minimum 2 stages of cake washing for removing 

impurit ies in the gypsum. One stage of cloth washing arrangement shall also be 

provided. 

9.  The filt rate from gypsum slurry and from cake washing shall be taken to a separate vacuum 

receiver tank(s) as per the proven pract ice of the supplier. Each belt  filter shall have an 

independent vacuum pump. 

10.  Gypsum cake from each belt  filter shall be discharged through a hopper onto belt conveyor being 

provided by the Employer. The elevat ion of discharge point  of vacuum belt  filter shall be at  least  

10.0 m above GL. 

11.  A 2 m (min.) wide plat form shall be provided around each belt  filter for easy 

approach& maintenance. Handling facilit ies for replacement of heavy components 

of the belt  shall also be provided. The elevat ion of discharge point  of vacuum belt  filter shall be as 

per Annexure-XIII-GA Drawing of Gypsum Dewatering Building. Any changes shall be suggested by 

Bidder accordingly. 

12.  Local control panel shall have display on the front panel and necessary electrical parts.  

13.  The service factor of  the gear unit  (if any) shall be minimum 1.5. 

14.  Piping and wiring within the skid should be in the vendor’s scope. 

15.  All client  end connect ion flanges shall be ANSI B 16.5/ AWWA 

16.  The M OC of all the components of  the vaccum belt  fiter shall be as per Annexure-XII 

17.  M oisture t rap upstream of the vaccum pump shall be provided .M OC FRVE 
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8.3.0 Vacuum System 

1.  The filt rate from each belt  filter, cake washing & cloth washing shall be taken to a separate receiver 

tanks as per the supplier’s proven pract ice. Each belt  filter shall be provided with an independent 

vacuum pump sized to meet the requirements of the belt  filter operat ing at  its maximum capacity. 

An  addit ional 10% margin over the above shall be provided each vacuum pump. 

2.  For each vacuum belt  filter the vacuum pump shall be installed close to the vacuum belt  filter. Each 

Vacuum pump shall have its own piping system, which connects the pump with the associated 

vacuum belt  filter. Bidder to provide Equipment layout and GA of Gypsum dewatering building along 

with the offer 

3.  The vacuum pump shall be of low speed liquid ring type of proven design. The design of the vacuum 

pumps shall avoid cavitat ion under all operat ing condit ions. 

4.  The seals shall be of proven design. 

5.  Silencers shall be provided, if required, to limit  the noise level to values st ipulated elsewhere in this 

specificat ion. 

6.  The vacuum receiver and pump internals shall be suitably lined to protect  against  the corrosive 

environment. The material selected for vacuum pumps & vacuum receivers shall be proven for 

similar applicat ion. 

7.  Each vacuum receiver tank(s) shall be provided with slide plate type pneumatic vacuum breaker. 

The plate shall be stainless steel with a min. thickness of 3 mm. 

     

8.3.1  

COM M ON REQUIREM ENTS FOR PUM PS (VACUUM  PUM P , BELT FILTER WASH PUM PS , CLARIFIED 

WATER PUM PS) 

1.  All the pump wear parts in contact  with the slurry shall be provided with replaceable 

rubber/ elastomer liners suitable for the fluid handled. The Bidder can also offer an hi chrome alloy 

line pump if the Bidder has previous experience of the same for similar applicat ions. The material 

used by the contractor shall be proven in previous installat ions. 

2.  
The pump shall be provided with seals of proven type and shall be designed for minimizat ion of seal 

water consumption. The shaft  shall be supported on heavy-duty ball/ roller bearings. 

3.  All pumps shall be designed to withstand a test  pressure of 1.5 t imes the maximum possible pump 

shut off pressure under maximum suct ion pressure condit ions. 

4.  
Product water flushing lines and drains are to be supplied for each pump handling the prevailing 

water to avoid corrosion if the pump is out of operat ion for extended periods. 

5.  Pumps must be carefully set  to ensure that  the net posit ive suct ion head available under all 

operat ing condit ions will be adequate. The NPSH Values are to be referred to the least  favorable 

operat ing condit ions- lowest atmospheric pressure, lowest level of water on the suct ion side of the 

pump and highest temperature of the pumped fluid. An adequate safety margin of normally greater 

than 1m to the max NPSH required shall be provided. 

6.  
All pumps shall be fit ted with suct ion and discharge pressure gauges. Pressure gauges shall be with 

diaphragm seal for slurry applicat ion. Pressure gauges for other medium shall be with gate valves. 

All the wetted parts shall be SS316 or equivalent 

7.  
Vent ing valve shall be fit ted to all pumps at  suitable points on the pump casing unless the pump is 

self-vent ing due to the arrangement of the suct ion and discharge nozzles. Drainage facilit ies shall 

be provided on the pump casing or adjacent  pipe work to facilitate the dismant ling of pumps. 
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8.  Design pumps not to be damaged during reverse rotat ion at  up to 150% of design RPM , at  full 

discharge head in the event that  a pump trips while the other operat ing pump remain on line. 

9.  Pumps shall have stable head-capacity characterist ics curve from run-off to shut-off. Shut-off head 

should be minimum 125% of Best Efficiency Point  (BEP). 

10.  Select ion of Duty point  should preferably be at  BEP (Best Efficiency Point) or slight ly at  the left  of  

BEP. Select ion of Duty point  beyond 115% of BEP will not  be acceptable. It  should be noted that  

head variat ion is due to level variat ion in tank. Pump has to run in the system without compromising 

its NPSH requirement at  lowest water level in tank.  Hence, when tanks are filled-up and are at  

normal water level, pump will operate at  the right  of BEP, pump’s operat ing zone should be 

considered accordingly. 

11.  
External flushing is required to remove the accumulated part icles and all related informat ion should 

be ment ioned in data sheet. 

12.  
Pump should have adjustment  provision of  axial clearance between casing and impeller for 

maintenance of performance at  best  efficiency when there is wear in between impeller and casing. 

13.  
In case rubber or nonmetallic linings are used, these will be two piece molded under pressure and 

adjusted to the screwed metallic clamping which have been welded to the cast ing. 

14.  
Each pump will have a coupling of adequate size, designed for full load and capable of support ing 

start  –up on overload moments. Each half of the coupling will be factory mounted and locked to its 

shaft . The coupling must be able to accept the adjustment of the impeller. 

15.  
The pumps shall have mechanical seals of cartridge type with self-lubricat ion sliding ring 

cartridges. The stat ic part  will be mounted on the seal plate with circumferent ial ring (O-ring) or 

another flexible sealing ring. Built  in seal design will not  be accepted.  

16.  
The sealing areas shall be designed in such a way so that solids do not  precipitate in them or affect  

the cooling or affect  the adjustment and mechanical funct ioning of the seals. Seals which do not  

need jet  cleaning are preferred. 

17.  
Pump induced vibrat ion due to flow pulsat ions shall be avoided through suitable design. 

18.  
Each rotat ing equipment shall be first  stat ically balanced and then dynamically balanced according 

to ISO 1940 (in the case of  impellers this shall be done before and after mount ing of the service 

rotor shaft). 

19.  
All the wear parts of the pump shall be guaranteed for a minimum wear life of not  less than 25000 

hrs. 

20.  
Coupling halves shall be machine matched to ensure accurate alignment. Couplings must have a 

rated capacity of  at  least  120% of the maximum potent ial power t ransmission requirement. 
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21.  
All rotat ing parts such as coupling shall be covered with suitable protect ive guards.  Guards shall 

be easily removable type. Coupling shall be of flexible type made of cast  steel. The bidder shall 

furnish both halves of the coupling. Both the Coupling halves shall be bored and keyed to fit  shafts 

of the pump and the motor by bidder.The coupling between shafts shall be so designed that they 

become t ight  during pump operat ion. 

22.  
A common base plate shall be provided for pump assembly & M otor and the same shall be rigidly 

constructed, adequately braced and provided with finish pads for mount ing pump. 

23.  
Pump manufacturer is to supply base plate along with Foundat ion bolt  & Nut, “ Taper wedge”  and 

the necessary fastener for Pump and M otor with Base plate. Even if M otor is excluded from their 

scope, necessary fastener for motor foot  with base plate will remain in pump scope of supply in 

order to avoid any problem. 

24.  Limit  of connect ion: The buyer (BHEL) has an intent ion to minimize interface for ut ilit ies as much as 

possible. The bidder shall consider this requirement in the planning stage of layout for the 

equipment. The bidder shall provide the header piping for ut ilit ies and branch piping to each 

locat ion. Terminal points for all ut ilit ies shall be located at  skid edge. The bidder shall specify all 

terminal points with t ie-in number in the P&ID and submit  it  in the proposal to confirm the scope of  

supply. 

25.  
Nameplate: All equipment shall be provided with name plates indicat ing the item number and 

service name. Nameplates shall be of 304 Stainless steel plate and placed at  a readily visible location. 

Nameplate of main equipment shall have enough informat ion, which will be confirmed during 

engineering phase. Stainless steel nameplates for all instruments and valves shall be provided. 

26.  Rotat ion arrows shall be cast in or at tached with stainless steel plate on each item of rotat ion 

equipment at  a readily visible locat ion. 

27.  Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be provided 

with suitable lift ing lugs, ears or ring bolts or tapped holes for lift ing rings. M inimum shock factor 

for lift ing lugs shall be 2.0. The posit ion of  lift ing lugs and reference dimension shall be shown on 

GA and/ or out line drawings. NDT shall be conducted for lift ing lugs. When any spreader bars are 

required for lift ing and laydown, the bidder shall provide spreader bar with equipment. 

28.  Skid M ount/ Transportat ion: Equipment  shall be fabricated as skid mount  design as much as pract ical 

to minimize erect ion at  the site. 

29.  Two pieces of  stainless steel earth lugs shall be provided with equipment diagonally. The posit ion 

of earth lugs shall be shown on each GA and/ or out line drawing. 

30.  Provide double nuts for anchor bolts. 

31.  Bidder shall provide allowable vibrat ion level on foundat ion in foundat ion drawings and/ or general 

arrangement drawings. 

32.  If the driver/ driven equipment t rain is in the resonance condit ion or any vibrat ion problems occur, 

the bidder shall solve the problems in a t imely manner. 

33.  Bidder shall provide the mat ing flanges with the necessary gaskets. 

34.  All the surfaces of the carbon steel should be rust  prevented before shipment for the period of at  

least  12 months for storage and construct ion. 

35.  Bidder to provide capacity of crane or hoist  required for material handling and the details of heaviest  

component to be handled. 

36.  The list  of all Bought out items with makes and country of origin to be ment ioned along with offer 

to be submit ted. 
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9.0.0 TECHNICAL REQUIREM ENTS  

I 
DESIGN CONSTRUCTION –VACUUM  BELT FILTERS 

Bidder  

To Confirm 

1.  The vacuum belt  filter shall be proven design in operat ion for similar capacit ies.   

2.  The complete frame of the filter and all parts in contact  with gypsum shall be made 

of corrosion resistant material. 
 

3.  In case, the contractor offers a design with an underlying belt  for carrying the filter 

cloth, the same shall be endless, factory vulcanized rubber belts. The belt  shrouds 

and the sealing belts shall provide a leak t ight  arrangement to prevent overflow 

of gypsum slurry. The sealing belt  shall have minimum life of not  less than 7000 

hrs. 

 

4.  The vacuum box shall ensure t ight  sealing with the belt / cloth and shall be of  

proven design. 
 

5.  The belt  filter shall have an automat ic cloth t racking mechanism and shall be 

provided with all required instrumentat ion as per the supplier’s proven pract ice. 

The belt  filter shall have an automat ic cloth tensioning mechanism. 

 

6.  The filter shall be provided with minimum 2 stages of cake washing for removing 

impurit ies in the gypsum. One stage of cloth washing arrangement shall also be 

provided. 

 

7.  Local control panel shall have display on the front panel, inverter, PLC controller 

and necessary electrical parts. 
 

8.  The service factor of  the gear unit  (if any) shall be minimum 1.5.  

9.  Piping and wiring within the skid should be in the vendor’s scope.  

10.  Nozzles and connect ions  

The suct ion and discharge pipes will be flanged and will have the same nominal 

test  procedure as the body of  the pump. Threaded connect ions are not  admit ted 

in these pipes. 

 

11.  The flanges shall comply with the following standards:  

- Steel flanges as per ANSI B16.5 (raised face type, at  least  class 150)  

- Cast iron flanges as per ANSI 16.1 (flat  face type, at  least  class 125)  

The pipe shall be designed according to API676 with regards to the force. 

 

II DESIGN AND CONSTRUCTION OF VACUUM  PUM PS  

 Design and construct ion of  various components of the pumps shall conform to the 

following general specificat ions. For material of construct ion of the components, 

data sheets shall be referred to. 

 

a)  Pump Casing  

 Pumps shall be radial split  casing, close/ semi-open, over-hang, end suct ion type 

back pull-out  design, vert ical discharge type for horizontal centrifugal pump. The 

casing shall be designed to withstand the maximum shut-off pressure developed 

by the pump at the pumping temperature. Pump casing shall be provided with a 

vent connect ion and piping with fit t ings & valves. Casing drain as required shall be 

provided complete with drain valves, piping and plugs. It  shall be provided with a 

connect ion for suct ion and discharge pressure gauge as standard feature. It  shall 

be structurally sound to provide housing for the pump assembly and shall be 

designed hydraulically to minimum radial load at  part  load operat ion. 
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b)  Impeller  

 
Impeller shall be closed, semi-closed or open type as specified elsewhere and 

designed in conformance with the detailed analysis of the liquid being handled. 

The impeller shall be secured to the shaft , and shall be retained against  

circumferent ial movement by keying, pinning or lock rings. On pumps with 

overhung shaft , impellers shall be secured to the shaft  by a lockout  or cap screw 

which t ightness in the direct ion of normal rotat ion. 

 

c)  Impeller/ Casing Wearing Rings  

 Replaceable type wearing rings shall be provided at  suitable locat ions of pumps. 

Suitable method of locking the wearing ring shall be used. Wearing rings shall be 

provided in pump casing and/ or impeller as per manufacturer’s standard pract ice. 

 

d)  Shaft  

 
The crit ical speed shall be well away from the operat ing speed and in no case less 

than 130% of the rated speed. The shaft  shall be ground and polished to final 

dimensions and shall be adequately sized to withstand all stresses from rotor 

weight, hydraulic loads, vibrat ion and torques coming in during operat ion. 

 

 

 

 

 

e)  Shaft Sleeves  

 Renewable type fine finished shaft  sleeves shall be provided at  mechanical seals. 

Shaft  sleeves shall be fastened to the shaft  to prevent any leakage or loosening. 

Shaft  and shaft  sleeve assembly should ensure concentric rotat ion. 

 

f)  Bearings  

 
Heavy duty bearings, adequately designed for the type of service specified in the 

enclosed pump data sheet  and for long, t rouble free operat ion shall be furnished. 

The bearings offered shall be capable of taking both the radial and axial thrust  

coming into play during operat ion. In case, sleeve bearings are offered addit ional 

thrust  bearings shall be provided. Ant ifrict ion bearings of standard type, if 

provided, shall be selected for a minimum life 20,000 hrs. of cont inuous operat ion 

at  maximum axial and radial loads and rated speed. Proper lubricat ing 

arrangement for the bearings shall be provided. The design shall be such that the 

bearing lubricat ing element does not  contaminate the liquid pumped. Where 

there is a possibility of liquid entering the bearings suitable arrangement in the 

form of deflectors or any other suitable arrangement must be provided ahead of 

bearings assembly. Bearings shall be easily accessible without disturbing the pump 

assembly. A drain plug shall be provided at  the bottom of each bearings housing. 

 

 

 

 

 

g)  M echanical Seals  

M echanical seals shall be of single type with either sliding gasket or bellows 

between the axially moving face and shaft  sleeves or any other suitable type. The 

sealing faces should be highly lapped surfaces of materials known for their low 

frict ional coefficient  and resistance to corrosion against  the liquid being pumped. 

 

 The pump supplier shall coordinate with the seal maker in establishing the seal 

chamber of circulat ion rate for maintaining a stable film at  the seal face. The seal 

piping system shall form an integral part  of the pump assembly. For the seals 

under vacuum service, the seal design must  ensure sealing against  atmospheric 

pressure even when the pumps are not  operat ing. Necessary provision for seal 
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water supply along with complete piping fit t ings and valves as required shall form 

integral part  of pump supply. 

h)  Pump Shaft M otor Shaft Coupling  

 

The pump and motor shafts shall be connected with an adequately sized flexible 

coupling of proven design with a spacer to facilitate dismant ling of the pump 

without disturbing the motor. Necessary coupling guards shall also be provided. 

 

i)  Base Plate  

 

 

 

 

 

A common base plate mount ing both for the pump and motor shall be furnished. 

The base plate shall be fabricated steel and of rigid construct ion, suitably ribbed 

and reinforced. Base plate and pump supports shall be so constructed and the 

piping unit  so mounted as to minimize misalignment caused by mechanical forces 

such as normal piping strain, internal different ial thermal expansion and hydraulic 

piping thrust . Suitable drain t roughs and drip lip shall be provided. 

 

 

 

 

 

 

j)  Vibration isolation system :Complete vacuum pump assembly shall be provided 

with the vibration isolators to prevent the transmission of the dynamic load on 

to the civil structure.Refer the layout for checking the location of the pumps on 

the building.  

 

k)  Drive M otor (Prime M over)  

 The kW rat ing of the drive shall be based on cont inuously driving the connected 

equipment for the condit ions specified. 
 

III GYPSUM  DISCHARGE CHUTE  

a.  The minimum valley angle of chutes shall be 60 degrees at  the feeding point  to 

guide the material in the direct ion of belt  t ravel. Transfer chutes shall be 

adequately sized and sloped to ensure smooth flow of Gypsum without any 

accumulat ion anywhere. 

 

b.  Chutes shall be made of minimum 20 mm thick TISCRAL /  SAILHARD/  LSLAS07 or 

equivalent material. All chutes should have one inspection door at  every floor and 

for the ones in between the floors (more than 1.5 meter above the operat ing floor 

level) suitable access for t rouble free maintenance shall be provided. For sealing 

of inspect ion doors labyrinth type arrangement to be provided.  

 

c.  Complete chute work in the region of flap gates shall be fabricated from 20 thk 

TISCRAL or equivalent. In case of vert ical chute (valley angle more than 80 degree) 

complete chute, work shall be of  20 mm thick TISCRAL or equivalent material. 

While finalizing the chute work inside the building, arrangement for shift ing and 

replacing chute legs, proper handling arrangement/ wall openings, t rolleys, hoists 

shall also be provided. While fabricat ing the chute, no welds in between shall be 

allowed. 

 

 CHUTE BLOCKAGE SWITCHES 

One no. chute blockage switch for each belt  filter of proven type (subject  to 

approval of the employer) shall be provided. Chute blockage switch shall t rip the 
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feeding conveyor in case of Chute blockage and protect  the feeding conveyor 

equipment. 

 Chute arrangement shall be provided along with flap gate arrangement for 

parallel -flow or perpendicular flow of gypsum on to the gypsum conveyor. 

 

IV PIPING  

a.  

The slurry pipes shall be sized to minimize erosion and avoid set t ling of the 

gypsum at all load operat ion. Slurry pipes shall be designed to keep the velocity 

above the sett ling velocity underall operat ing condit ions. The bidder may 

provide a recirculat ion line with motorized isolation valve for the above purpose. 

All the pipes handling slurry shall be provided with replaceable wear resistant 

natural rubber lining of minimum 6 mm thickness. Addit ional thickness of 2 mm 

shall be provided at  the bends.  The bidder can provide slurry pipes of size lower 

than 3”  made up of FRP material (silicon carbide coat ing on slurry exposed 

surface) if it  has previous experience of providing the same. All the rubber-lined 

pipes shall be of flanged connect ion. 

 

b.  

The isolat ion valves provided in all the slurry lines shall be of knife gate 

type/ butterfly type unless specifically ment ioned. M otorized actuators shall be 

provided for valves requiring frequent operat ion as indicated in the relevant 

scheme. 

 

c.  

The valves shall be of proven type and the contractor shall submit  a detailed 

valve schedule for employer’s approval. Reference list  for previous installat ions 

for similar applicat ion shall also be furnished to BHEL 

 

d.  
Bidder shall provide all necessary arrangements for purging & flushing of all the 

process pipelines, equipments etc 
 

e.  

Belt  filter washing pumps shall have a minimum flow line to tank with a restrict ion 

orifice to control.  

f.  
All Lube oil , Instrument Air piping shall be made up of  Gr.304 Stainless Steel 

material 
 

g.  
All process water & Cooling water piping shall be made up of Carbon Steel 

Pressure Piping 
 

h.  For details on Pipe schedule kindly refer to P&ID  

V VALVES  

 For details on Valve schedule kindly refer to P&ID. For valve specificat ion, bidder 

shall refer to the Annexure-XII-Pipe & valve material specificat ion 
 

VI ACCESSORIES:  

1)  Expansion Joints:   

i. Expansion Joints shall be provided at  suct ion and discharge of each pump and also 

for other equipment ’s wherever applicable.’’’ 
 

2)  System control:   

i. Each equipment  shall be furnished with required inst rumentat ion and electrical 

accessory devices mounted and connected in a control cabinet. 
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ii. Provisions shall be made for the interface between the local cabinet and the DCS 

such that the operat ion of the equipment ’s can be controlled from the control 

console in the FGD Control room. 

 

VII ELECTRICALS  

i.  Bidder shall provide cable glands, lugs, Bimetallic washers  for all equipment in the 

scope of Bidder. Glands and lugs for power cable, control cable, Space heater 

cable and earthling cable (if any) suitable at  motor/ equipment end has to be 

supplied along with the main equipment.  

--Glands shall be weather proof (as per motor category) double compression type 

Nickel plated Brass (ET) shall be provided with back nut and PVC shroud.  

--Lugs shall be t inned copper heavy duty  lug  Cable  dimensions  shall  be  

furnished  during  detail  engineering,  accordingly glands, lugs shall be supplied. 

 

ii.  
HT/ LT M OTORS 

-For Technical specif icat ion, refer Annexure-X 
 

iii.  
Electrical Actuators 

-For Technical specif icat ion, refer Annexure-X 
 

iv.  
Bidder should strictly fill the electrical Auxiliary load list as per attached format 

given in this specification as Annexure-XI 
 

VIII Instrumentation  

i.  
JUNCTION BOX 

Bidder to refer to the specificat ion given in Annexure-   XI 
 

 

ii.  
INSTRUM ENTS 

Bidder shall refer to the P&ID for the details on the instruments to be supplied. 

The instruments indicated are minimum requirements. All instruments & 

actuators shall be connected to DDCM IS through f ieldbus i.e. FOUNDATION 

Fieldbus/ PROFIBUS PA protocol complying to IEC 61158 .All instruments shall be 

as per specificat ion enclosed in Annexure-   XI. Vendor to supply all the 

instruments as given in the P&ID. All electrical actuators shall be with integral 

starters (non-intrusive with SIL2 cert ificate) 

 

iii.  INSTRUM ENTATION CABLE: 

Instrumentat ion cable upto the junct ion box is in vendors scope . 
 

iv.  LOCAL CONTROL PANEL: 

A PLC based local control panel for the ent ire Gypsum Dewatering System shall 

be supplied by the bidder. Bidder shall provide the control logic for the ent ire 

system. 

 

 

 

 For sub Vendor list of instrumentation and control refer Annexure -XV  

IX Sub Vendor List-Electrical  

 1. HT M otors  

 ALSTOM  

 BHEL 

 CROM PTON GREAVES 

 KIRLOSKAR ELECTRIC CO. LTD. 

 SIEM ENS 
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 M ARATHON ELECTRIC 

 ABB 

 HHI 

2. LT M otors  

 ALSTOM  

 BHEL 

 CROM PTON GREAVES 

 KIRLOSKAR ELECTRIC CO. LTD. 

 SIEM ENS 

 M ARATHON ELECTRIC 

 ABB 

 BHARAT BIJLEE 

 LAXM I HYDRAULIC LTD. 

3. VFD for LT M otors 

 ABB 

 SIEM ENS 

 L&T 

 ALLEN BRADLEY 

 GE FANUC 

4. Electric Actuators 

 ROTORK 

 AUM A 

 LIM ITORQUE 

 ANTIREB 

5. Cable Glands 

 COM ET 

 ELECTRO M AG 

 COSM OS 

 POWER ENGG 

6. Cable lugs 

 DOWELS 

10.0.0 PACKING AND FORWARDING  

1.  
Proper packing to be ensured. 

Indigenous Supply: Gypsum Dewatering System & sub system assembly shall be 

wrapped in polythene bags &  packed in a strong rigid wooden crate. Rain water 

should not enter into the pump internals during storage in the outer yard of power 

plant. 

Imported Supply: All imported supply should be packed as per Sea worthy packing 

standards Annexure - VIII. All imported items should have Sea worthy packing. 

Liberal packing materials and struts shall be provided to arrest  rolling and to 

protect  from transit  damages. 

 

2.  
Equipment and process materials shall be packed and semi-knocked down, to the 

extent possible, to facilitate handling and storage and to protect  bearings and 

other machine surfaces from oxidat ion. Each container, box, crate or bundle shall 

be reinforced with steel strapping in such a manner that  breaking of one strap will 

not  cause complete failure of packaging. The packing shall be of best standard to 
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withstand rough handling and to provide suitable protect ion from tropical 

weather while in t ransit  and while await ing erect ion at  the site. 

3.  
Equipment and materials in wooden cases or crates shall be properly cushioned 

to withstand the abuse of  handling, t ransportat ion and storage. Packing shall 

include preservat ives suitable to t ropical condit ions. All machine surfaces and 

bearings shall be coated with oxidat ion prevent ive compounds. All parts subject  

to damage when in contact  with water shall be coated with suitable grease and 

wrapped in heavy asphalt  or tar impregnated paper. 

 

4.  
The ent ire system have to be supplied in containers and it  should be suitable for 

storing in the outer yard of the plant for a minimum period of 12 months. Crates 

and packing material used for shipping will become the property of owner. 
 

5.  
Packaging or shipping units shall be designed within the limitat ions of  the 

unloading facilit ies of the receiving ports and the ship will be used. It  shall be the 

bidder’s responsibility to invest igate these limitat ions and to provide suitable 

packaging and shipping to permit  t ransportat ion to site. 

 

6.  
Packing (tare) shall be part  of the equipment cost  and shall not  be subject  to 

return. The packing should ensure integrity and cohesiveness of each delivery 

batch of equipment during t ransportat ion. In case of equipment assemblies and 

unit ’s delivery in the packing of glass, plast ics or paper the specificat ion of packing 

with the material and weight characterist ics are to be indicated. 

 

7.  
Each package should have the following inscript ions and signs stenciled with an 

indelible ink legibly and clearly:  

a. Dest inat ion 

b. Package Number 

c. Gross and Net Weight 

d. Dimensions 

e. Lift ing places 

f. Handling marks and the following delivery marking 

 

8.  
Each package or shipping units shall be clearly marked or stenciled on at  least  two 

sides as follows. 

BHEL SITE OFFICE  : 

BHUSAWAL, 1X660 M W. 

Deepnagar, Bhusawal, M aharashtra 425307. INDIA 

EPC CONTRACTOR: BHARAT HEAVY ELECTRICALS LIM ITED, INDIA” 

In addit ion, each package or shipping unit  shall have the symbol painted in red on 

at  least  two sides of the package, covering one fourth of the area of  the side. 

 

9.  
Each part  of the equipment which is to be shipped as a separate piece or smaller 

parts packed within the same case shall be legibly marked to show the unit  of  

which it  is part , and match marked to show its relat ive posit ion in the unit , to 

facilitate assembly in the field. Unit  marks and match marks shall be made with 

steel stamps and with paint . 

 

10.  
Each case shall contain a packing list  showing the detailed contents of the package. 

When any technical documents are supplied together with the shipment of  

materials no single package shall contain more than one set of such documents. 
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Shipping papers shall clearly indicate in which packages the technical documents 

are contained. 

11.  
The case number shall be writ ten in the form of a fract ion, the numerator of which 

is the serial number of  the case and the denominator the total number of  case in 

which a complete unit  of equipment is packed. 
 

12.  
Wherever necessary besides usual inscript ions the cases shall bear special 

indicat ion such as “ Top” , “ Do not turn over” , “ Care”  , “ Keep Dry”  etc. as well as 

indicat ion of the center of  gravity (with red vert ical lines) and places for at taching 

slings (with chain marks) 

 

13.  
M arking for Safe handling: To ensure safe handling, packing case shall be marked 

to show the     following: 

a. Upright posit ion 

b. Sling posit ion and center of Gravity posit ion 

c. Storage category 

d. Fragile components ( to be marked properly with a clear warning fo

handling) 

 

14.  
Each crate or package is to contain a packing list  in a waterproof envelope. All 

items are to be clearly marked for easy ident ificat ion against  the packing List . All 

cases, packages etc. are to be clearly   marked on the outside to indicate the total 

weight where the weight is bearing and the correct  posit ion of the slings are to 

bear an ident ificat ion mark relat ing them                                                                  to 

the appropriate shipping documents. All stencil marks on the outside of   

cases are either to be made in waterproof material or protected by shellac or 

varnish to prevent obliterat ion in t ransit . 

 

15.  
The packing slip shall contain the following information: - 

Customer name, Name of the equipment, Purchase Order number with Date, 

Address of the delivery site, Name and Address of  the Sender, Serial Number of  

pump & accessories, BHEL item Code, Gross Weight and Net weight of Supplied 

items. 

 

16.  
Prior to t ransport  from manufacturer’s work to dest inat ion, components of the 

unit  shall be completely cleaned to remove any foreign part icles. Flange faces and 

other machined surfaces shall be protected by an easily removable rust  prevent ive 

coat ing followed by suitable wrapping.  

 

17.  
All necessary paint ing, corrosion protect ion & preservat ion measures shall be 

taken as specified in paint ing schedule. Supplier shall consider the coastal 

environment zone which is defined as “ very severe”  during final 

finishing/ shipping. 

 

18.  
Successful bidder shall furnish the detail packing / shipment box details with 

informat ion like packing box size, type of packing, weight of each consignment, 

sequence no. of dispatch, no. of consignment for each deliverable item against  

each billing break up units/  billable blocks. Without these details the BBU shall not  

be approved during detail engineering.  
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Also, complete billing break-up with above ment ioned details shall be submit ted 

within 10days of LOI. 

19.  
All items/ equipment shall be dispatched in properly packed condit ion (i.e. no item 

shall be dispatched in loose condit ion such that  it  becomes difficult  to 

store/ ident ify its locat ion at  site at  a later stage). 

 

20.  
Cases which cannot be marked as above shall have metal tags with the necessary 

markings on them. The metal tags shall be securely at tached to the packages with 

strong steel binding wire. Each piece, Skid, Case or package shipped separately 

shall be labelled or tagged properly. 

 

11.0.0 SUPERVISION OF ERECTION, TESTING AND COM M ISSIONING  

1.  The erect ion of Gyspusm Dewatering System will be done by owner as per 

Erect ion M anual and check List . However, the bidder shall make one visit  per 

VACCUM  BELT FILTER boiler for the supervision of erect ion, pre-commissioning & 

post- commissioning check-up, start-up, test ing and trial runs of  all the items 

covered under the scope of supply.   

 

2.  There will be one visit  for each system and totally 2 visits. The bidder will be 

informed well in advance for the visit . Bidder shall include 60 M an Days and 2 

Visits to site. 

 

3.  TA/ DA, boarding and lodging shall be borne by the bidder and shall be inclusive in 

supply port ion. 
 

12.0.0 INSPECTION REQUIREM ENT  

1.  
Hydro cyclones  

visual, dimensional etc. 
 

2.  Pumps :  

a.  
All pressure parts shall be hydraulically tested at  150% of the shut-off header 

200% of rated head, whichever is higher for 30 minutes. No leakage is allowed 
 

b.  Impeller and rotor shall be first  stat ically balanced and then dynamically balanced 

according to ISO 1940 (in the case of impellers this shall be done before and after 

mount ing of the service rotor shaft). 

 

c.  Vibrat ion levels measured on the non-rotat ing parts shall not  exceed the zone 

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

zone limit  “ C”  as defined in ISO 10816 at  t ransient condit ions. (as already stated 

above.) 

 

d.  
List  of Non-Destruct ive test  over and above the material test  are as follows: 

Casing: M aterial test , M agnet ic part icle (M PI), DP and Hydro test   as applicable 

Impeller- DPT and M PI as applicable 

Shaft- Ult rasonic (UT), DPT and  M PI 

Sleeve- DP and  Hardness test /  M anufacturer’s recommendat ion 

M echanical Seal- M anufacturer’s recommendat ion. 

Base Plate- Stress relieving of weld.  

Replaceable Rubber liner-  Shore Hardness, Class and Type cert ificate 
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e.  Vibrat ion test  and Noise level test  shall be witnessed at  shop. (as already stated 

above.) 
 

f.  
M echanical running and the performance test  shall be conducted for Pump at  

the Bidder’s works before dispatch or where the test  facilit ies are available. All 

pumps to be performance tested as per Hydraulic Inst itute 

Standard/ Indian Standard. Performance test  to include check for noise, 

vibrat ion level and temperature rise. 

 

g.  
The Bidder shall conduct performance test  for the remaining pump and submit  

the reports.  

     3. 
Vacuum Belt Filters: 

 

a.  
Impeller, casing and shaft  of vacuum pumps shall be tested for chemical and 

mechanical propert ies as per relevant standard. All plates above 40mm shall 

be100% Ultrasonically tested. 

 

b.  UT on shaft  (if greater or equal to 40mm) and impeller shall be carried out.  

c.  
All vacuum pumps shall be tested at  shop for capacity, power, pressure, 

efficiency, noise and vibrat ion etc. 
 

d.  Filter cloths and belts shall be tested for physical propert ies as per relevant 

Standard. 
 

4. 
General Inspection  requirements to be considered are as below: 

 

1.  
S.No Item Inspect ion & Test  item Remarks 

1.  Hydrocyclones M aterial cert ificate check  

Dimensional Inspect ion  

2.  Pumps  M aterial cert ificate check Shaft  & impeller 

only 

Dimensional inspect ion  

Non destruct ive test ing DPT on shaft  & 

impeller 

Hydrostat ic test   

Balancing Test  Stat ic &  dynamic 

Performance test  Incl. Noise & 

Vibrat ion 

3.  M otors M aterial cert ificate check  

Non Destruct ive Test ing  
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Dimensional inspect ion  

Balancing Test  Stat ic &  dynamic 

Funct ion test   

4.  Vacuum Belt  filter 

(with Accessories)  

M aterial cert ificate check  

Dimensional inspect ion  

Funct ion test  Short  t ime no 

load test   

5.  Vacuum Receiver M aterial cert ificate check  

Dimensional inspect ion  

Hydrostat ic Test   

6.  Belt  Filter Vent Fan M aterial cert ificate check  

Dimensional inspect ion  

Performance Test  

7.  Conveyor & Silo 

Extract ion Device 

M aterial cert ificate check  

Dimensional inspect ion  

Funct ion Test  Short  t ime no 

load test 

8.  Rubber lining Pipe Dimensional inspect ion  

Visual Inspect ion  

Spark Test   

9.  Butterfly Valve M aterial cert ificate check  

Non destruct ive test ing  

Hydrostat ic test   

Operat ion test   M otorized valve 

only 

10.  Control Panel Insulat ion Resistance Test  
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Dielectric Strength Test   

Funct ion Test   

Dimensional Inspect ion  

11.  Control valve & 

valves 

M aterial cert ificate check  

Hydrostat ic test   

Seat leak test  

Funct ion test   

Dimensional Inspect ion  

12.  RTD M aterial cert ificate check  

Performance test  

Hydrostat ic test   

13.  Shut off valve M aterial cert ificate check  

Hydrostat ic test   

Seat Leak test   

Funct ion Test   

Dimensional Inspect ion  

14.  Flow meter M aterial cert ificate check  

Calibrat ion Test  

Dimensional Inspect ion  

Hydrostat ic test   

15.  Flow Nozzles M aterial Cert ificate check  

Dimensional Inspect ion  

 

2.  
Valves and Specialt ies shall be tested as per relevant standards /  codes. Seat 

Leakage and hydraulic test  to be carried out  as per relevant standards / codes. 
 

3.  
Pipes and fit t ings shall be tested as per relevant standards/  codes 
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4.  
M QP (M anufacturing Quality plan) shall be submit ted by the bidder along with the 

technical offer. Above ment ioned item-wise inspect ion requirement is tentat ive 

only and shall be mutually discussed and finalized during detail engineering. 
 

5.  
Bidder shall furnish writ ten copies of shop product ion, fabricat ion and quality test  

procedures and drawings to be used for review by BHEL /  BHEL APPROVED 

AGENCY prior to manufacture. Inspect ion of above ment ioned tests by BHEL/  

BHEL APPROVED AGENCY representat ive at  bidder’s works is envisaged 

 

6.  
The Bidder shall furnish performance test  procedure along with standard. The test  

procedure will be reviewed and approved by the BHEL/  BHEL APPROVED AGENCY.  

7.  
A dynamic balancing cert ificates stat ing that  the rotat ing assembly has been 

balanced dynamically shall be sent to BHEL/  BHEL APPROVED AGENCY within one 

(1) week of the successful complet ion of balancing. 
 

8.  
Vibrat ion levels shall be measured during shop running/ performance tests.  

 

9.  For surfaces with rubber lining Welding shall be visually inspected to verify the 

absence of  rough area and unacceptable t ransit ion between surfaces which 

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

latest  standard. 

 

10.  For surfaces with rubber lining, degree of cleaning shall be visually checked before 

the applicat ion of the coat ing. There must be no area with oxidat ion, dirt  or 

part ially or generalized corrosion defects. 

 

11.  Test cert ificates shall be issued for each lot  of raw material used in the coat ing, 

corresponding to specific weight and tract ion resistance. 
 

12.  For surfaces with rubber lining, adherence test  shall be conducted on product ion 

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. 

 

13.  For surfaces with rubber lining, Coat ing thickness shall be checked at  100%. A High 

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

14.  
Equipment shall not  be released for shipment, unt il 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 operat ion of the 

equipment ’s.  
 

16.  
BHEL shall witness the test  at  Bidder's works and a not ice of  minimum three (3) 

weeks shall be given for at tending the inspect ion.   

17.  
Bidder to arrange all calibrated gauges, Instruments during inspect ion at  works 

and also during performance test  at  site. 

All inspect ion, measuring and test  equipment used by Bidder shall be calibrated 

periodically depending on its use and crit icality of  the test / measurement to be 

done. The Bidder shall maintain all the relevant records of periodic calibrat ion and 
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instrument ident ificat ion, and shall produce the same for inspect ion by the 

Owner. Wherever asked specifically, the Bidder shall re-calibrate the 

measuring/ test  equipment in the presence of Project  M anager/ Inspector. 

18.  
M echanical running test  shall be carried out  for Vacuum Belt  Filter, Vacuum Pump 

& Belt  Filter wash Pump. Bidder to arrange M otor for the shop test  and inspect ion.  

19.  In case of  supplies from outside India, vendor has to finalize Inspect ion agency 

from the List  enclosed in Annexure IX at  their own cost and carry out  inspect ion 

as per the approved Quality plan. Vendor has to furnish BHEL the inspect ion 

reports and other documents required as per approved Quality plan duly signed 

by the Inspect ion Agency after their witness for our review and acceptance. 

 

13.0.0 GURANTEE AND LIQUIDATED DAM AGES FOR POWER CONSUM PTION 

I.  
POWER GUARANTEE 

Bidder to specify the guaranteed power consumption of per Gypsum Dewatering system as well as 

individual equipment in their offer. The following equipment ’s (i.e working system) shall be 

considered for Guaranteed Power consumption calculat ion (GPC). 

a. Vacuum Belt  Filter - 1 No. 

b. Vacuum Pump - 1 No. 

c. Belt  Filter Vent Fan- 1 No 

d. Belt  and Cake wash pump – 1 No. 

The total power consumption for all the above power sources (a to d) put together shall not 

exceed 161.3 KW . 

II.  
LIQUIDATED DAM AGES FOR POWER CONSUM PTION 

If actual Power Consumption during prove out  (or) PG Test operat ing at  the duty point  exceeds the 

value guaranteed by the bidder, liquidated damages for short fall in performance shall be deducted 

from contract  price as per the formula given below 

Liquidated damage deduct ible in INR = (APC-GPC) X P X 1No of working system 

 GPC- Guaranteed Power Consumption quoted by bidder in KW 

 APC- Actual Power consumption during PG test 

 P- Penalty @4,50,000.0INR per KW  
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14.0.0 Process Flow Diagram & P&ID Diagram 

 Piping and Instrumentation Diagram are enclosed in Annexure  VII. 

14.0.1 PROCESS PARAM ETERS FOR PRIM ARY HYDROCYCLONE AT OPERATING POINT 

 

 

    S.no 

Parameters Primary Hydro 

Cyclone Feed Slurry 

Primary Hydro 

Cyclone Over Flow 

Primary Hydro 

Cyclone Under 

Flow 

a.  Total Flow (m3/ hr.) 64.62 37.33 * 1) 27.29 * 1) 

b.  Total Flow (t / hr.) 77.801 41.091* 1) 36.710* 1) 

c.  Operat ing Temp (C) 54.2 54.2 54.2 

d.  Design Temp (C)  70 70 70 

e.  Solid (wt. %) 30 16.6 * 1) > 45 * 2) 

f.  Density (Kg/ m3) 1204 1101 * 1) 1345 * 1) 

g.  Ph 4-7 4-7 4-7 

h.  Cl-(mg/ l) 
20000 20000 

20000 

 

14.0.2 PROCESS PARAM ETERS FOR SECONDARY HYDROCYCLONE AT OPERATING POINT 

a.  Parameters Secondary Hydro 

cyclone – Feed 

Slurry 

Secondary Hydro 

cyclone– Overflow 

Secondary Hydro 

cyclone – 7Under 

flow 

b.  Total flow (m3/ hr) 37.33 23.33* 1) 14.0 * 1) 

c.  Total flow (t / hr) 41.091 23.623* 1) 17.466* 1) 

d.  Operat ing Temp (° C) 54.2 54.2 54.2 

e.  Design Temp (C)  70 70 70 

f.  Solid (wt %) 16.6 3 * 2) 35 * 1) 

g.  Density (kg/ m3) 1104 1012.5 1247.5 

h.  pH 4-7 4-7 4-7 

i.  Cl- (mg/ l) 20000 20000 20000 

14.0.3 DATA SHEET OF BELT FILTER AT OPERATING POINT 

 Parameters Belt Filter 

Feed Slurry 

Product 

Gypsum 

Filtrate Washing Water * *  

a.  Total Flow (m3/ hr) 27.29 * 1)    

b.  Total Flow (t / hr)-Wet 36.710* 1) 20.1   

c.  Operat ing Temp ©  54.2 Deg C    

d.  Design Temp(deg C) 70.0    

e.  Solid(% wt) >45 * 2) >90 * 2)  <0.2  

f.   Density (Kg/ m3)  1345* 1) -   

g.  pH 4~7 5~8   

h.  Cl <20000 <100 ppm * 2)   

i.  Belt  filter and the peripherals shall be designed at  20.1 TPH (wet cake) discharge of product gypsum 

a. * * Quantity of water shall be finalized by the vendor. 

b. * Property of process & Clarified water is as below. 

j.  * 1) shall be finalized by vendor. * 2) Shall be guaranteed by vendor 
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14.0.4 GYPSUM  PARTICLE SIZE AT HYDRO CYCLONE FEED SLURRY IS SHOWN BELOW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

14.0.5 Gypsum particle size at belt filter feed slurry is shown below 
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14.0.6 DESIGN CONDITIONS OF PRIM ARY & SECONDARY HYDRO CYCLONES: 

1.  Primary hydrocyclone quant ity  : 2 sets (1W+1SB) 

2.  Secondary hydrocyclone quant ity : 2 sets (1W+1SB) 

3.  Primary hydrocyclone capacity : 71.5 m3/ hr each  

4.  Secondary hydrocyclone capacity : 38.0 m3/ hr each  

5.  Type of hydro cyclone : Vert ical 

6.  M aterial (M OC) of Cyclone Clusters  : Polyurethane/ Urethane 

7.  M OC of Feed chamber : CS+25 mm rubber lining 

8.  M OC of overflow chamber : CS+12mm rubber lining 

9.  M OC of under flow chamber : CS+12mm rubber lining 

 

14.0.7 PROCESS WATER(CLARIFIED WATER) CHARACTERISTICS 

 

S.no Constituents Unit PROCESS & 

CLARIFIEDWATER 

1.  Calcium as caco3 Ppm 295 

2.  M agnesium  as caco3 Ppm 77 

3.  Sodium as caco3 Ppm 203 

4.  Potassium as caco3  Ppm 10 

5.  Total alkalinity as caco3 Ppm 585 

6.  Iron as Fe Ppm 1.0 

7.  Chlorides as caco3 Ppm 149 

8.  Sulphate as caco3 Ppm 33 

9.  Silica Ppm 36 

10.  PH  8.0-8.5 

11.  TURBIDITY  Ppm <15NTU 

 

Note: Process water will be used for both belt / cloth & gypsum cake washing . 

15.0.0 SPARES,TOOLS & TACKLES 

15.1.1 START UP & COM M ISSIONING SPARES 

 Start-up &  Commissioning Spares shall be part  of  the main supply of the WBM . Start -up &  

commissioning spares are those spares which may be required during the start - up and 

commissioning of the equipment/ system. All spares required for successful operat ion t ill 

commissioning of WBM  shall come under this category. Bidder shall provide an adequate stock 

of such start  up and commissioning spares to be brought by him to the site for the equipment  

erect ion and commissioning. The spares must be available at  site before the equipment ’s are 

energized.  
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15.1.2 Vendor to supply the following items additionally ,along with the main offer : 

(Note: These items indicated in Sl.no 15.1.2 are not part  of startup &  commissioning spares, but 

need to be supplied addit ionally as part  of main supply). 

 a. Filter Cloths  : 6 sets 

 b. Belt  : 2 set  

 c. Vacuum box seals : 1 set   

 d. Pump Bearing (for all pumps) : 2 sets 

 e. Pump Seals (for all pumps): 1 sets 

 f. Slurry Valves : 2 numbers for each size and type 

 g. Slurry Line Bends : 4 numbers for each size and type 

 h. Slurry Line pipe : 4 numbers for each size and of each length is  6 .0 meter  

 i.  Hydro-cyclone isolat ion valve : 2 numbers for each size and type 

 j. Vortex finder & Apex inserts: 2 numbers for each size and type 

15.2.0 M ANDATORY SPARES (If Applicable) 

 There are no mandatory spares applicable in this enquiry. 

15.3.0 Three Years O&M  Spares (Recommended Spares): 

 Bidder shall provide, based on his own experience of the performance of Equipment, in the form 

of a schedule , the complete list  of recommended spare parts for three (3) years operat ion of the 

Equipment covered under the proposal. In the list  of recommended spare parts, the bidder shall 

ident ify the unit-wise populat ion of each of  items recommended and ant icipated normal life of 

the spares. Such list  will also indicate item-wise prices on Ex-works basis. The bidder shall further 

indicate price break-up on FOR Site basis. No other basis of prices will be quoted. The prices of  

these spare parts shall be on firm price basis and shall have extended 

validity not less than 12 (Twelve) months after the placement of order for M ain Plant Package. 

The prices of the spare parts thus quoted shall not  be taken into considerat ion for purpose of  

bid evaluat ion. Other relevant terms and condit ions of these documents shall also be applicable 

to such spare parts. The spare list  will be used by the Owner to decide about  the spares to be 

procured against  his spares requirements for the Equipment quoted. The Owner reserves the 

right  for placement of order for O & M  

spares and shall order these spares within 18 (eighteen) months from the date of placement of  

Let ter of Award for M ain Plant package. These spares should be supplied within 12 (twelve) 

months from the date of  Commissioning of the FGD system or date of the issuance of  order for 

these spares whichever is later. 

15.4.0 SPECIAL TOOLS & TACKLES: 

 Any special tools & tackles required for the ent ire equipment to disassemble, assemble or 

maintain the units, they shall be included in the quotat ion and furnished as part  of the init ial 

supply of the machine. List  of special tools &  tackles shall be decided by bidder as per his 

proven pract ice. When special tools are provided, they shall be packaged in separate, boxes 

with lugs and marked as “ Special Tools for (tag /  item number).” Each tool shall be stamped or 

tagged to indicate its intended usage. Levers and eye bolts for the removal of parts to be 

serviced shall be submit ted with special tools. 

Any special equipment, tools and tackles required for the successful complet ion of the 

performance tests shall be provided by the vendor free of cost. 

16.0.0 PERFORM ANCE GUARANTEE 

 All performance tests for GDS shall be carried out in accordance with any latest  internat ional 

codes/ standards.  
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1) Bidder shall furnish Performance guarantee for the design, manufacture, material, safe and 

trouble-free operat ion of the GDS and its accessories  

2) Vendor shall Guarantee and demonstrate each Vacuum Belt  Filter capacity of 20.1 TPH wet  

gypsum cake with an inlet  solid concentrat ion of not more than 45% wt. 

3) The contractor shall guarantee and demonstrate that  gypsum cake moisture content  shall 

not  be more than 10% and chloride content shall not  be more than 200ppm. 

4) The liners in hydro-cyclone shall have a minimum wear life of not  less than 7000 hrs. 

5) The Bidder shall ensure a design of the equipment to achieve an average target availability 

of 98% for 120 days.  

6) Noise level ч8ϱ dB (A) at  1m horizontal distance from equipment/ enclosures and 1.5m above 

operat ing floor is to be guaranteed. 

7) Vibrat ion levels measured on the non-rotat ing parts shall not  exceed the zone limit  “ B”  as 

defined in ISO 10816 at  steady condit ions and shall not  exceed the zone limit  “ C”  as defined 

in ISO 10816 at  t ransient condit ions. 

8) Acceptance tests to be carried out as per the procedure defined by the bidder which shall be 

submit ted for BHEL/  END CUSTOM ER  approval. 

9) In the event  that  the performance test  is unsuccessful, bidder shall take necessary remedial 

act ion at  his cost  and the performance test  shall be repeated. 

17.0.0 WARRANTY 

1.  The Bidder warrants that  the equipments/ 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/ Defect  Liability Period shall be thirty six(36) months from the date of  

delivery or twenty four (24) 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 prompt ly, in consultat ion 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 discret ion, determine) such defect  as well as any damage to the 

Facilit ies caused by such defect. 

2.  In case of failure of the equipment to meet the guarantee, END CUSTOM ER / BHEL reserves the 

right  to reject  the equipment.  However, END CUSTOM ER / BHEL  reserves  the  right   to  use  the  

equipment  unt il  new equipment supplied by bidder meets the guaranteed requirement .  

18.0.0 FIRST FILL OF CONSUM ABLES: 

1.  Bidder’s scope shall also include supply and f illing of all chemicals, reagents, resins, 

lubricants, grease, f ilters and consumable items for operat ion up t o commissioning 

including top up requirements. All lubricants proposed for the plant  operat ion shall be 

suitable for all operat ing and environmental condit ions that  w ill be met  on site 

consistent  with good maintenance procedures as inst ructed in the maintenance 

manuals. 
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2.  Detailed specificat ions for the lubricat ing oil, grease, gases, servo fluids, control fluids, chemicals 

including items qualit ies and quant it ies required per month of the plant operat ion for the END 

CUSTOM ER / BHEL’s approval herein shall be furnished within 2 months of  placement of  Order. 

On complet ion of erect ion complete list  of bearings/ equipment giving their locat ion and 

ident ificat ion marks shall be furnished to BHEL along with lubricat ion requirements. All types of  

chemicals, consumables, lubricants and grease shall be readily obtainable locally and the number 

of different types shall be kept to a minimum. For each type and grade of  lubricant  

recommended, bidder shall list  at  least  three equivalent lubricants manufactured by alternat ive 

companies. 

19.0.0 TRAINING 

 Successful bidder shall provide comprehensive t raining for END CUSTOM ER / BHEL Engineering, 

O&M , Erect ion & Commissioning staffs at  site covering all aspects of the GDS system - Operat ion 

& M aintenance, Troubleshoot ing etc. 

20.0.0 CONFLICT 

 Bidder’s equipment shall be designed for and shall meet the service, performance and minimum 

level of quality requirements specified. Bidder shall be solely responsible for advising END 

CUSTOM ER in writ ing of any conflicts between the specificat ions and Bidder’s design, including 

performance and levels of quality. Bidder agrees that its obligat ions, liabilit ies and warrant ies 

shall not  be diminished or ext inguished due to its meet ing the requirements of the Specificat ion.  

21.0.0 DOCUM ENTATION 

    A DOCUM ENTS TO BE SUBM ITTED ALONG WITH THE OFFER  

 The Bidder shall submit  all documents, drawings, diagrams and all such informat ion, which are 

necessary to fully understand the offer for techno – commercial evaluat ion as per Annexure VI. 

Annexure VI documents are required for proper evaluat ion purpose and vendors are requested 

to comply with above in all respect. 

   B 
DOCUM ENTS TO BE SUBM ITTED AFTER AWARD OF CONTRACT 

 
The Successful bidder shall submit  necessary data, documents and drawings for review, approval 

as specified under Annexure VI.  

Drawings that are reviewed by the END CUSTOM ER /  BHEL will be returned to bidder with a 

t ransmit tal let ter with any comments and /  or quest ions marked on the drawings or noted in the 

let ter. All comments and quest ions must  be resolved before a resubmission of drawings /  

documents. If the design has not  developed enough to resolve some of the comments or 

quest ions, bidder shall place a “ hold”  on those items or areas of design.  

END CUSTOM ER /  BHEL reserves the right  to return drawings unprocessed to bidder if there 

exists any evidence that bidder has not  acknowledged all comments and quest ions. 

All necessary GA drawings, sect ions, sub-assembly drawings, specificat ions of main and sub 

components and necessary set  of operat ion & maintenance manual as asked by  

END CUSTOM ER must  be furnished by bidder in soft  and hard copy forms. For all documents 

softcopy format  shall be searchable pdf, however in addit ion all drawings, diagrams like P&IDS 
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shall be supplied in ACAD or other editable format  and all lists in Excel format. Further break up 

of technical documents will be discussed during finalizat ion of the purchase contract . 

Unless agreed otherwise, Ten (10) hard copies and five (05) sets of electronic copies of all 

documents are to be submit ted in the English language. Electronic Copies shall be submit ted in 

primary original data format (e.g. DOC, XLS, DWG) as well as in a printable non-proprietary 

document format (e.g. PDF). Especially P&IDs shall be submit ted as DWG files and PDF files. 

Bidder to ensure submission of hard copies as per  

END CUSTOM ER  requirement for all engineering drg/ doc and for all subsequent revisions along 

with a soft  copy through email to concerned project  team.  

However all the engineering related informat ion shall be furnished in soft  form to BHEL. 

 

Note :The vendor shall submit  the drawings /  documents for BHEL's review/ approval as per the 

schedule given in Annexure-VI. BHEL shall furnish approval/ comments within 2 weeks of receipt 

of drawings /  documents. Turnaround t ime for submission of revised drawing/ document shall 

be 1 week from receipt  of commented drawing/ document.  
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ANNEXURE-I-QUALIFICATION REQUIREM ENT (PROVENNESS CRITERIA) 

1.0 The bidder shall be manufacturer who has previously designed (either by themselves or under 

collaborat ion/  licensing agreement), manufactured /  got  manufactured (Non-manufacturers refer 

Note-D) Vacuum Belt  Filter for dewatering process in a Wet  Limestone based FGD applicat ion of  the 

minimum capacity 10 Tons per hour (wet cake) which has been in successful operat ion in at  least  one 

(1) plant for a period not less than one (1) year as on date of enquiry. 

 
2.0 In case the Bidder does not have above credent ial, but  is a manufacturer, who has previously designed 

and manufactured (either by themselves or under collaborat ion/  licensing agreement), at  least  one (1) 

number Vacuum Belt  Filter operat ing in any other process applicat ion, of  minimum capacity 10 Tons 

per hour (wet cake), which has been in successful operat ion for a period of not less than one (1) year 

as on Date of enquiry. 

 
3.0 If the bidder does not meet the proven ness criteria as per clause no 1.0 or 2.0 on their own, such 

bidder is st ill eligible to submit  their bid, if they are a JV /  Subsidiary Company meeting the 

requirements specified in Annexure-1A. 

 
4.0 Details of the supply references made satisfying the above pre-qualificat ion criteria shall be submit ted 

as per Table-1 along with copies of the following mandatory documentary proof: 

 

a) Purchase order (or) Let ter of intent  (or) Let ter of  Award (or) Work Order 

b) Commissioning /  Installat ion Cert ificate (from the end user) 

c) Performance Cert ificate (from the end user) for sat isfactory operat ion for a period of not less 

than one (1) year as on date of enquiry. 

 

Bidder shall ensure that  the above documentary evidence provided pertains to the same reference 

project . 

 
5.0 Bidder shall submit  design documents to substant iate technical parameters specified in PQR, if the 

same is not ment ioned in performance cert ificate/ purchase order.  

 
6.0 Bidder to submit  all support ing documents in English. If documents submit ted by bidder are in language 

other than English, a t ranslat ion of its pert inent passages in English language shall be provided by the 

bidder, in which case, for purposes of interpretat ion of the bid, the t ranslat ion shall govern. The English 

Translat ion of the documents shall be carried out  by professional t ranslators and the translator shall 

cert ify that  he is proficient  in both languages in order to t ranslate the document and that the 

t ranslat ion is complete and accurate. Further, t ranslat ion shall be authent icated by the Indian 

Consulate located in the Country where the documents have been issued or the Embassy of that  

Country in India. 
7.0 Notwithstanding anything stated above, BHEL/  MAHAGENCO reserves the right  to assess the 

capabilit ies and capacity of the bidder to perform the contract , should the circumstances warrant such 

assessment in the overall interest  of BHEL/  M AHAGENCO. 
8.0 After sat isfactory fulfilment of all the above criteria/  requirement, offer shall be considered for further 

evaluat ion as per NIT and all the other terms of the tender. 
9.0 Whenever the term ‘coal fired’ is appearing, ‘Coal’ shall be deemed to also include Bituminous coal/  

Brown coal/  Anthracite coal/  Lignite. 
 
 



 F
o

rm
 N

o
: 

PE&SD 

TECHNICAL SPECIFICATION FOR PY 52 283 

GYPSUM  DEWATERING SYSTEM  PACKAGE Rev. No. 00 

M AHAGENCO BHUSAWAL 1 X 660 M W TPS - FGD Page 37 of 62 

 

BIDDER SIGN WITH SEAL AND DATE  Page 37 of 62 

 

Table-1 :: Supply References 
 

Sl. 

No. 

Project  Name   Wet 

Limestone 

Based FGD 

(Yes/ No) 

M odel 

& make  

Date of 

Commissioning 

Qty Capacity  

       

       

 
Notes: 
 
A. BHEL is in the process of seeking with MAHAGENCO’s approval for relaxation with 

respect to clause no. 2.0 and clause no. 3.0. 
 

B. Bidders are advised to furnish the PQR documents in line with Clause no. 1.0 which is specific 
requirement of BHEL’s end customer. However, in case the bidder feels that they are not 
meeting the requirement of clause no. 1.0, but can meet the requirement of clause no. 2.0 or 
clause no. 3.0, then they are advised to submit the bids along with PQR documents meeting 
the clause no. 2.0 or clause no. 3.0. The bids meeting the requirement of clause no. 2.0 
or clause no. 3.0  shall be technically reviewed and recommended by BHEL (if found 
suitable) and shall be forwarded to end customer for acceptance of any relaxation in 
line with the clause no. 2.0 or clause no. 3.0. Acceptability of offers by such bidders are 
strictly subjected to approval by MAHAGENCO. 

 
C. In case BHEL’s end customer MAHAGENCO does not consider any relaxation with 

respect to clause no. 2.0 or clause no. 3.0 above, the acceptance of bids shall be 
governed with respect to clause no. 1.0 of PQR and bidder will not have any claim with 
respect to clause no. 2.0 or clause 3.0. 

 
D. Acceptability of bids submitted by Non-Manufacturers who are having the qualified 

design as per Clause no 1.0, is strictly subjected to approval by MAHAGENCO. 
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ANNEXURE-IA 

1. A JV /  Subsidiary Company formed for manufacturing and supply of equipment(s) as listed at  clause no. 1.0 or 

2.0 of document no. Annexure-1, in India can also manufacture such equipment(s), provided that it  has a valid 

collaborat ion or licensing agreement for design, engineering, manufacturing of such equipment(s) in India with 

a qualified equipment manufacturer who meets the requirements st ipulated at  the said clause (or the technology 

provider of the qualified equipment manufacturer) for the  equipment(s). Before taking up the manufacturing of  

such equipment(s), the bidder/  his sub-vendor(s) must create / have created manufacturing facilit ies at  his works 

as per collaborator’s/ licenser's design, manufacturing and quality control system for the equipment(s). 

 

2. Further, in such a case, such qualified equipment manufacturers should have, direct ly or indirect ly through its 

holding company/  subsidiary company, at  least  26% equity part icipat ion in the Indian Joint  Venture Company/  

Subsidiary Company, which shall be maintained for a lock-in period of seven (7) years from the date of  

incorporat ion of such Joint  Venture/  Subsidiary or up to the end of defect  liability period of the contract , 

whichever is later. 

 

3. In such case(s), the bidder shall furnish the following details of JV/ Subsidiary company: 

 

4. Copy of document of  incorporat ion of JV/ Subsidiary company in India 

 
a. Copy of valid ongoing collaborat ion and technology transfer agreement for design, engineering, 

manufacturing, supply of such equipment in India with the collaborator who meets the requirement  

st ipulated at  clause 1.0 or 2.0 of document no. Annexure-1. 

 

b. Copy of document of  at  least  26% equity part icipat ion of qualified equipment manufacturer in the Indian JV 

company/ subsidiary company direct ly or indirect ly through its holding/ Subsidiary company, which shall be 

maintained for a lock-in period of seven (7) years from the date of incorporat ion of such JV/ Subsidiary or up 

to the end of defect  liability period,of the contract  whichever is later. 

 

c. Further, the details of collaborator or technology provider/ licensor  of the qualified equipment manufacturer 

who meets the requirement st ipulated at  clause 1.0 or 2.0 of document no. Annexure-1 shall be submit ted 

by the bidder. 

 

5. Before taking up the manufacturing of such equipment(s) as per above clauses, the Bidder must create (or should 

have created) manufacturing and test ing facilit ies at  its works as per Collaborator /  licenser’s design, 

manufacturing and quality control system for such equipments duly cert ified by the Collaborator /  licensor. 

Further, the Collaborator /  Licenser shall provide (or should have provided) all design, design calculat ion, 

manufacturing drawings and must provide (or should have provided) technical and quality surveillance assistance 

and supervision during manufacturing, erect ion, test ing, commissioning of equipments. 

 
6. BHEL/  M AHAGENCO reserve(s) the right  to fully sat isfy himself regarding capability and capacity of  Bidder and 

the proposed arrangement and may prescribe addit ional requirement before allowing manufacture of the 

equipment listed above for this contract . 
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ANNEXURE-II-TECHNICAL DATA SHEET 

Sl. No Description Data 

1.0 GENERAL 

 a. Client  : M aharashtra State Power Generat ion Co. 

Limited 

b. Project   : Bhusawal 1X660 M W. 

c. End  Customer  : M aharashtra State Power Generat ion Co. 

Limited 

d. Locat ion  : Deepnagar, Bhusawal, M aharashtra 

425307 

e. Service  : Cont inuous 

f. Installat ion  : Inside the Building  

g. Quant ity for all  FGD units   : 2 sets (1W+1S) 

2.0 M ANUFACTURER DETAILS  

 a. M odel  : Bidder to Provide 

b. Type  : Bidder to Provide 

3.0 OPERATING CONDITION  

 M edium to be handled                                  : Gypsum Slurry  

4.0 Technical Data 

4.1.0 PRIM ARY HYDRO-CYCLONE 

 i. Stage Bidder to Provide 

ii. M anufacturer Bidder to Provide 

iii. Number of Hydro cyclone Bidder to Provide 

iv. Diameter of Hydro cyclone Bidder to Provide 

v. Diameter of Vortex Finder Bidder to Provide 

vi. Diameter of Apex Valve Bidder to Provide 

vii. Diameter of Feed Inlet Bidder to Provide 

viii. Design Pressure Bidder to Provide 

ix. Working Pressure Bidder to Provide 

x. Feed Flow rate Bidder to Provide 

xi. Overflow Rate Bidder to Provide 

xii. Underflow Rate Bidder to Provide 
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xiii. M esh of separat ion      (50% 

Removed) 

Bidder to Provide 

xiv. Solid content of  feed slurry Bidder to Provide 

xv. Solid content in underflow of 

Hydrocyclone 

Bidder to Provide 

xvi. Solid content in Overflow of 

Hydrocyclone 

Bidder to Provide 

 xvii. Type of cyclone Bidder to Provide 

a) Cyclone Dia/ Height (mm) Bidder to Provide 

b) Required Liquid Feed Pressure Bidder to Provide 

c) Cyclone Connect ion Number/ Dia. 

(mm) 

Bidder to Provide 

d) Feed Bidder to Provide 

 e) Overflow Bidder to Provide 

f) Underflow Bidder to Provide 

g) Rf Value 

          (Underflow Slurry (m3/ hr/ Feed 

Bidder to Provide 

h) M aterial Bidder to Provide 

i) Shell Bidder to Provide 

j) Internal Structure Part  Bidder to Provide 

k) Lining Bidder to Provide 

l) Part icle Size Distribut ion Bidder to Provide 

m) Weight Bidder to Provide 

4.1.1 SECONDARY HYDRO-CYCLONE 

 xvii. Stage Bidder to Provide 

xviii. M anufacturer Bidder to Provide 

xix. Number of Hydro cyclone Bidder to Provide 

xx. Diameter of Hydro cyclone  Bidder to Provide 

xxi. Diameter of Vortex Finder Bidder to Provide 

xxii. Diameter of Apex Valve Bidder to Provide 

xxiii. Diameter of Feed Inlet Bidder to Provide 

xxiv. Design Pressure Bidder to Provide 

xxv. Working Pressure Bidder to Provide 
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xxvi. Feed Flow rate Bidder to Provide 

xxvii. Overflow Rate Bidder to Provide 

xxviii. Underflow Rate Bidder to Provide 

xxix. M esh of separat ion      (50% 

Removed) 

Bidder to Provide 

xxx. Solid content of  feed slurry Bidder to Provide 

xxxi. Solid content in underflow of 

Hydrocyclone 

Bidder to Provide 

xxxii. Solid content in Overflow of 

Hydrocyclone 

Bidder to Provide 

 xvii. Type of cyclone Bidder to Provide 

n) Cyclone Dia/ Height (mm) Bidder to Provide 

o) Required Liquid Feed Pressure Bidder to Provide 

p) Cyclone Connect ion Number/ Dia. 

(mm) 

Bidder to Provide 

q) Feed Bidder to Provide 

 r) Overflow Bidder to Provide 

s) Underflow Bidder to Provide 

t) Rf Value 

          (Underflow Slurry (m3/ hr/ Feed 

Bidder to Provide 

u) M aterial Bidder to Provide 

v) Shell Bidder to Provide 

w) Internal Structure Part  Bidder to Provide 

x) Lining Bidder to Provide 

y) Part icle Size Distribut ion Bidder to Provide 

z) Weight Bidder to Provide 

4.2 VACUUM  BELT FILTERS (VBF) 

 a. M anufacturer  : Bidder to Provide 

b. M odel No.  : Bidder to Provide 

c. Dimensions (W x L x H) (m x m x m)  : Bidder to Provide 

d. Cloth Width  m : Bidder to Provide 

e. Cloth Length  m : Bidder to Provide 

f. No. Working /  Stand-by  : Bidder to Provide 



 F
o

rm
 N

o
: 

PE&SD 

TECHNICAL SPECIFICATION FOR PY 52 283 

GYPSUM  DEWATERING SYSTEM  PACKAGE Rev. No. 00 

M AHAGENCO BHUSAWAL 1 X 660 M W TPS - FGD Page 42 of 62 

 

BIDDER SIGN WITH SEAL AND DATE  Page 42 of 62 

 

g. Capacity (Guaranteed) 

Gypsum (Dry)  

 : Bidder to Provide 

h. Inlet  Flow 

Volume  

 : Bidder to Provide 

i. Gypsum Flow (Dry) Kg/ hr : Bidder to Provide 

j. Residual M oisture in gypsum % : Bidder to Provide 

k. No. of stages of cake washing /  

water flow 

m3/ h : Bidder to Provide 

l. No. of stages of cloth washing /  

water flow 

m3/ h : Bidder to Provide 

m. Design Pressure of Vacuum Chamber   : Bidder to Provide 

n. Operat ing Pressure of Vacuum 

Chamber 

 : Bidder to Provide 

o. M aterial /  Thickness mm : 

: 

: 

: 

: 

Bidder to Provide 

i. Casing  Bidder to Provide 

ii. Cloth  Bidder to Provide 

iii. Gypsum Discharge Hopper  Bidder to Provide 

iv. Vacuum Box  Bidder to Provide 

p. Life of Cloth                                                    hrs : Bidder to Provide 

q. Type / Material of Carrying Belt   : Bidder to Provide 

r. Type /  Material of Sealing Belt  : Bidder to Provide 

s. Life of Carrying Belt  hrs  Bidder to Provide 

t. Life of Sealing Belt hrs  Bidder to Provide 

u. Automatic Cloth Tensioning 

Mechanism Provided 

  Yes /  No - Bidder to confirm 

4.3 VACUUM  RECEIVER TANK 

a. No. of Tank for each VBF  : Bidder to Provide 

b. Capacity (m3)   : Bidder to Provide 

c. Dimensions (Dia x Height) (mm x mm)  : Bidder to Provide 

d. M aterial /  Thickness (mm)  : Bidder to Provide 

e. Lining M aterial /  Thickness mm  : Bidder to Provide 

4.4 Vacuum Pumps   

a. M anufacturer : Bidder to Provide 

b. M ake/ M odel   
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c. Type : Bidder to Provide 

d. No. of Pumps for each Vacuum Belt  Filter : Bidder to Provide 

e. Rated Capacity Flow  (m3/ hr) : Bidder to Provide 

Rated Capacity Head  (mWCI) : Bidder to Provide 

Rated Capacity Power (KW) : Bidder to Provide 

f. Power consumption   (KW) : Bidder to Provide 

g. Pump Speed  (rpm) : Bidder to Provide 

h. Motor Rating   (KW) : Bidder to Provide 

i. Motor Speed   (rpm) : Bidder to Provide 

j. Margins  (Flow/ Head)   (%/ %) : Bidder to Provide 

k. Operation Pressure : Bidder to Provide 

l. Design Pressure : Bidder to Provide 

m. Material/ Thickness  (mm) of : Bidder to Provide 

Base/ Lining : Bidder to Provide 

Casing : Bidder to Provide 

Shaft  : Bidder to Provide 

Impeller : Bidder to Provide 

n. Type of seal : Bidder to Provide 

o. Sealing Water Flow (m3/ hr) : Bidder to Provide 

p. Bearing : Bidder to Provide 

No. of Bearings : Bidder to Provide 

Type Of Bearings : Bidder to Provide 

q. Type of coupling : Bidder to Provide 

r. Whether silencer provided at  outlet : Yes/ No 

4.5 SLURRY PIPES :  

a. Pipe size (mm) : Bidder to Provide 

b. Type of Joints : Bidder to Provide 

Pipe to Pipe/ Pipe to Fit t ings  Bidder to Provide 

Fit t ings  Bidder to Provide 

c. M aterial /  Thickness (mm)of Pipe : Bidder to Provide 
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d. M aterial Thickness of lining : Bidder to Provide 

e. Est imated Life of liners (hrs.) : Bidder to Provide 

f. Slurry Solid concentrat ion (w/ w %) : Bidder to Provide 

g. Slurry Sett ling Velocity (m/ s)  Bidder to Provide 

h. Pipe Velocity (m/ s)  Bidder to Provide 

4.6 BELT FILTER WASH PUM PS   

a. No. for each VBF  Bidder to Provide 

b. No. of stand-by pumps for each VBF  Bidder to Provide 

c. M ake /  M odel  Bidder to Provide 

d. Impeller Type  Bidder to Provide 

e. M aterial /  Thickness (mm) of Impeller and lining  Bidder to Provide 

f. Casing Type  Bidder to Provide 

g. M aterial/ Thickness of Casing/ Lining  Bidder to Provide 

h. Rated Flow/ Head (m3/ hr./ mWCI)  Bidder to Provide 

4.7 VOID   

4.8 BELT ACCESSORIES   

4.8.1 Bearing   

a. Carrying : Bidder to Provide 

b. Return : Bidder to Provide 

4.8.2 M aterial   

a. Roller : Bidder to Provide 

b. Spindle : Bidder to Provide 

4.8.3 Pulleys   

i) General (for all types of Pulleys) : Bidder to Provide 

a. Pulley Shaft  Diameter : Bidder to Provide 

ii) Drive Pulleys   

a. Lagging : Bidder to Provide 

b. Lagging thickness : Bidder to Provide 

c. M inimum angle of wrap  : Bidder to Provide 

d. M aximum out of roundness  : Bidder to Provide 



 F
o

rm
 N

o
: 

PE&SD 

TECHNICAL SPECIFICATION FOR PY 52 283 

GYPSUM  DEWATERING SYSTEM  PACKAGE Rev. No. 00 

M AHAGENCO BHUSAWAL 1 X 660 M W TPS - FGD Page 45 of 62 

 

BIDDER SIGN WITH SEAL AND DATE  Page 45 of 62 

 

iii) Other Pulleys   

a. Lagging : Bidder to Provide 

b. Lagging thickness : Bidder to Provide 

iv) Rubber for lagging   

a. Type : Bidder to Provide 

b. Hardness : Bidder to Provide 

c. Elongat ion : Bidder to Provide 

d. Strength : Bidder to Provide 

e. Abrasion Loss : Bidder to Provide 

f. Specific Gravity : Bidder to Provide 

g. Adhesion Strength : Bidder to Provide 

v) Bearings for Pulleys   

a. Type : Bidder to Provide 

b. Casing : Bidder to Provide 

c. Sealing : Bidder to Provide 

d. Lubricat ion : Bidder to Provide 

e. Pulley M aterial : Bidder to Provide 

f. Shaft  M aterial : Bidder to Provide 

4.9 Chutes and Hoppers   

a. M inimum Valley Angle : Bidder to Provide 

b. M aterial : : Bidder to Provide 

 i) Chute work : Bidder to Provide 

 ii) Sliding zones & adjacent  sides : Bidder to Provide 

 iii) No striking/  Non sliding zones : Bidder to Provide 

 iv) Chute with valley angle 80 degree and 

above 

: Bidder to Provide 

 v) In the zone of  magnet ic field : Bidder to Provide 

 vi) In the zone of  flap gates : Bidder to Provide 

 vii) Discharge Hoods overhead pulleys : Bidder to Provide 

c. Inspect ion Doors : Bidder to Provide 

d. Chute Construct ion : Bidder to Provide 
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 i) Corners : Bidder to Provide 

 ii) Joints Bolted : Bidder to Provide 

 iii) Bolt  size : Bidder to Provide 

 iv) Bolts spacing : Bidder to Provide 

 v) Fixing Arrangement : Bidder to Provide 

4.10 Skirt Boards   

a. Length : Bidder to Provide 

b. Height : Bidder to Provide 

c. Width : Bidder to Provide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

NAM E                     -------------------- 

DESIGNATION      -------------------- 
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ANNEXURE III- SCHEDULE OF GUARANTEES  

Sl. 

No 

Descript ion Data 

1.  Rated capacity of  Vacuum Belt  Filter TPH : Bidder to Provide 

2.  Guaranteed power consumption of  

Gypsum Dewatering System at rated 

capacity 

kW : Bidder to Provide 

3.  
Guaranteed  

a) Gypsum cake residual moisture 

content  . 

b) Gypsum cake chloride content  

 

% 

 

ppm 

 Bidder to Provide 

4.  Guaranteed life of liners in hydro 

cyclone 

hrs  Bidder to Provide 

5.  Noise level at  a distance of  1.0 meter 

from the equipment at  site and 1.5 m 

above operat ing floor 

dB(A) :  

6.  
M aximum vibrat ion (peak to peak 

amplitude at  site) 

microns : 1) For vacuum pump &  Belt  Filter 

Wash Pump: 

 

7.  Equipment Availability for 120 days % : 98% 

 

SIGNATURE OF BIDDER   -------------------- 

NAM E                      ------------------- 

DESIGNATION      --------------------- 
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ANNEXURE – IV 

REFERENCE LIST as per format shown below. (Atleast two reference plant details) 

S.no Project  Name  

Customer & 

Plant capacity 

Coal fired 

Yes/ No 

Wet Limestone 

Based FGD 

Yes/ No 

M odel Capacity of 

Vacuum belt  

filter 

TPH 

Year of 

Coming 

Qty 

1.        

2.        

 

 

 

SIGNATURE OF BIDDER   -------------------- 

NAM E                      ------------------- 

DESIGNATION      --------------------- 
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ANNEXURE – V- LIST OF DEVIATIONS/ EXCEPTIONS TO THE ENQUIRY DOCUM ENT 

 

Sl No Clause No Page No Description of Deviation 

    

    

    

    

    

    

 

Note: Enlarge the table to incorporate items 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

NAM E                      ------------------- 

DESIGNATION      --------------------- 
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ANNEXURE-VI DOCUM ENTATION 

A) DOCUM ENTS TO BE SUBM ITTED ALONG WITH THE OFFER: 

Sl. 

No. 
Descript ion 

No of copies 

With proposal 

1.  Enquiry Specificat ion ( signed)  1 

2.  Price Sheet 1 

3.  Anchor Plan &Civil foundat ion Loading details 1 

4.  Data Sheet  1 

5.  Performance curve 1 

6.  P & I Diagram  

7.  Terminal point  details.  

8.  Annexure to qualification requirement-  1 

9.  Proforma Packing List 1 

10.  Shortest  M anufacturing Time 1 

11.  Approximate weight of each skid 1 

12.  Required Electric power & other Ut ility List  1 

13.  Deviat ion List  1 

14.  General Assembly Drawing indicat ing dimension 

and civil loading details 

1 

15.  Gypsum dewatering building GA  1 

16.  VBF Sizing Calculat ion 1 

17.  Cross-sect ional Drawing  1 

18.  Scope of Supply  1 

19.  Spare List  (Recommended)  1 

20.  Start-up &  Commissioning Spares 1 

21.  List  of Special Tools 1 

22.  Test Arrangement & Test procedure 1 

23.  Rotor GD2 (kg-m2)  

24.  T-S curve  1 

25.  Hoist / Crane requirement  1 

26.  Catalogue 1 

27.  Calculat ion of M otor rat ing, Bearing capacity and 

select ion of coupling 

1 
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28.  Bill of material along with material and code 1 

29.  Overall space and headroom requirement with 

details of handling during Erect ion, operat ion & 

maintenance of the equipment. 

1 

30.  Erect ion, Operat ion &  M aintenance manual with 

lubricat ion schedule    

1 

31.  Procedure for shop /  site performance tests 1 

32.  Time schedule for delivery. 1 

33.  Quality Assurance Plan. 1 

34.  M ake of all bought out  items. 1 

35.  Deviat ion list 1 

36.  Spares list . 1 

37.  Hoist  /  Crane requirement. 1 

38.  Reference list  of similar projects executed. 1 

39.  List  of proposed makes and vendors 1 

40.  Training program and schedule for BHEL/ END 

CUSTOM ER C personnel 

1 

41.  Equipment maintenance schedules 1 
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B) DOCUM ENTS TO BE SUBM ITTED AFTER CONTRACT: 

Sl. 

No. 
Descript ion 

No of copies After award of 

contract( tentat ive)  

Delivery Time 

1.  Ut ility Consumption 10 2 weeks after contract  

2.  Foundat ion Data including Anchor 

plan 

10 2 weeks after contract  

3.  Performance curve 10 2 weeks after contract  

4.  Assembly drawings of each 

equipment 

10 1 month af ter contract  

5.  Cross sect ion detail drawing 10 1 month af ter contract  

6.  Data Sheet  10 2 weeks after contract  

7.  Documents in support of 

qualification requirement 

10 2 weeks after contract  

8.  Lubricat ing oil list 10 2 months after contract  

9.  Special tools list 10 2 months after contract  

10.  Installat ion and assembly procedure 10 4 months after contract  

11.  Inspect ion and Test  Procedure 10 1 month af ter contract  

12.  Inspect ion & Test  record 10 In 2 weeks after test  

13.  Inspect ion Cert ificate 10 In 2 weeks after test  

14.  Sub vendors List  10 2 weeks after contract  

15.  M anufacturing Schedule 10 2 weeks after contract  

16.  Progress report  10 Every month 

17.  Proforma Packing List 10 2 months prior to shipping 

18.  Approximate weight of each skid 10 2 months after contract  

19.  Required Electric power 10 2 weeks after contract  

20.  VBF Sizing Calculat ion 10 2 weeks after contract  

21.  M aterial Test Cert ificates  10 In 2 weeks after test  

22.  Pre Commissioning Check List 10 4 months after contract  

23.  Scope of Supply  10 2 weeks after contract  

24.  Quality Plan  10 1 month af ter contract  

25.  Operat ion and M aintenance M anual 5 hardcopies and 4 

electronic copies in English 

4 months after contract  

26.  Erect ion M anual 5 hardcopies and 3 

electronic copies in


4 months after contract  

27.  Commissioning M anual 5 hardcopies and 4 

electronic copies in


4 months after contract  
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Sl. 

No. 
Descript ion 

No of copies After award of 

contract( tentat ive)  

Delivery Time 

28.  Spare List  (M andatory, 

Recommended)  

10 1 month af ter contract  

29.  Start-up &  Commissioning Spares 10 1 month af ter contract  

30.  List  of Special Tools 10 1 month af ter contract  

31.  Delivery Schedule 10 2 weeks after contract  

32.  Test Arrangement & Test procedure 10 1 month af ter contract  

33.  T-S curve  10 2 weeks after contract  

34.  P & I Diagram 10 2 weeks after contract  

35.  Catalogue 10 2 weeks after contract  

36.  Gypsum Dewatering Building GA 10 1 month af ter contract  

37.  M otor Data 10 1 month af ter contract  

38.  Recommended repair procedure 

etc. 

10 1 month af ter contract  

39.  Any unique installat ion instruct ions 

shall be noted on the submit ted 

drawings or be provided as a 

separate document prior to the 

submission of the Operat ion and 

M aintenance M anual 

10 1 month af ter contract  

40.  Erect ion schedule and component  

list . 

10 1 month af ter contract  

 

 

SIGNATURE OF BIDDER   -------------------- 

NAM E                      ------------------- 

DESIGNATION      --------------------- 
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Annexure-VII  Piping & Instrumentation Diagram 

Bidder to confirm to the PFD and P&ID enclosed. 
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NAM E                      ------------------- 

DESIGNATION      --------------------- 
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Annexure-VIII -Sea worthy packing (applicable for supplies from outside India) 

 

Refer to Specificat ion No: PE-TS-888-100-A001 for detailed specificat ion on Seaworthy packing.  
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NAM E                      ------------------- 
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Annexure-IX  Inspection and testing requirements 

Refer to various clauses of Inspect ion and Test ing Requirements 
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DESIGNATION      --------------------- 
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Annexure-X M otor data sheet format  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

 

NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-XI M OTORS, CABLES, JUNCTION BOX & INSTRUM ENTS SPECIFICATION 

 

Refer to the specificat ion enclosed. 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

 

NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-XII material specification 

 

Refer to pipe,valve& VBF material specificat ion enclosed. 
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NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-XIII GA drawing of gypsum dewatering building 

 

Refer to the GA drawing of GDS building enclosed. 

 

 

 

 

 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

 

NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-XIV Paint schedule 

 

Refer to the paint  schedule  enclosed. 

 

 

 

 

 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

 

NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-XV Vendor List 

 

Refer to the Vendor List  enclosed. 

 

 

 

 

 

 

 

 

 

 

 

 

SIGNATURE OF BIDDER   -------------------- 

 

NAM E                      ------------------- 

 

DESIGNATION      --------------------- 
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Annexure-VIII-Seaworthy packing Specification











































































































 

  
Ranipet 

MANUFACTURER’S NAME AND ADDRESS 

 

M/S BHEL: BAP: RANIPET  

632 406  

TAMIL NADU  

STANDARD QUALITY PLAN  

ITEM: VACCUM BELT FILTER 

SYSTEM: FGD 

  

QP NO FGS:725 

REV. NO: 00 

DATE: 12.02.2019 

PAGE NO:  Page 1 of 6 

SL. 

NO 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 

CHECK 

QUANTUM 

OF CHECK 

REFERENCE 

DOCUMENT 

ACCEPTANCE 

NORMS 

FORMAT 

OF 

RECORD 

AGENCY 

REMARKS 
M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. 
D

* 
** 10. 11. 

 

       
LEGEND: * RECORD, IDENTIFIED WITH “TICK” (√) UNDER COLUMN ‘D’ SHALL BE 
SUBMITTED TO CUSTOMER AS A QA DOCUMENTATION PACKAGE. 

M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR. 

N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS  V:  REVIEW OF RECORDS      

MA: MAJOR AND MI: MINOR 

PREPARED BY 

 

        
Rakesh Kumar Madhu,(SEr/QA) 

REVIEWD & APPROVED BY 

 

  
K C Gandhi Parimalam,(DGM/QA) 

      

1.0   RAW MATERIAL  (*Material shall be as per Drawing) 

1.1 Vacuum Pump Material TC 

(Physical & 
chemical) for 

impeller. Casing, 
Shaft 

Major Review of TC 100% Approved drawing/data 

sheet 

TC  P V V   

 
 

NDT of impeller & 

Shaft  

Major UT 100% ASTM A 388/ASME sec.V TC  P V V UT of 
shaft≥ɸ40mm 

Capacity power, 
pressure 

efficiency noise, 
Vibration 

Major Measurement    100% Approved drawing /data 
sheet 

TC  P W V  

1.2 Speed reducer Visual, dimension, 

Run test including 
of leakage, temp. 

rise, Noise level 

and vibration. 

Major Visual & 

Measurement 

100% Approved data sheet / 

Drawing 

TC  P V V  

1.3 AC Drive  Type, Make, 

Rating, Routine 
test. 

Major Visual & 

measurement 

100% Approved Drawing/Data 

sheet 

TC  P V V  



 

  
Ranipet 

MANUFACTURER’S NAME AND ADDRESS 

 

M/S BHEL: BAP: RANIPET  

632 406  

TAMIL NADU  

STANDARD QUALITY PLAN  

ITEM: VACCUM BELT FILTER 

SYSTEM: FGD 

  

QP NO FGS:725 

REV. NO: 00 

DATE: 12.02.2019 

PAGE NO:  Page 2 of 6 

SL. 

NO 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 

CHECK 

QUANTUM 

OF CHECK 

REFERENCE 

DOCUMENT 

ACCEPTANCE 

NORMS 

FORMAT 

OF 

RECORD 

AGENCY 

REMARKS 
M C/N M C N 

1. 2. 3. 4. 5. 6. 7. 8. 9. 
D

* 
** 10. 11. 

 

       
LEGEND: * RECORD, IDENTIFIED WITH “TICK” (√) UNDER COLUMN ‘D’ SHALL BE 
SUBMITTED TO CUSTOMER AS A QA DOCUMENTATION PACKAGE. 

M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR. 

N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS  V:  REVIEW OF RECORDS      

MA: MAJOR AND MI: MINOR 

PREPARED BY 

 

        
Rakesh Kumar Madhu,(SEr/QA) 

REVIEWD & APPROVED BY 

 

  
K C Gandhi Parimalam,(DGM/QA) 

      

1.4 Belt Visual & review of 
test   certificate 

(tensile, 

Elongation, 
Thickness) 

Major Review of 
documents 

100% Approved data 
sheet/Drawing 

TC  P V V  

1.5 Filter Cloth Visual & Review 
of physical 

properties 

(Tensile, 
Elongation, 

Thickness, air 
permeability test. 

Etc.) 

Major Review of 
documents 

100% Approved data 
sheet/Drawing 

TC  P V V  

1.6 Belt Wash Pump Chem & mech 
Properties of 

Impeller, Casting, 
Shaft 

Major Review of 
documents 

100% Approved data 
sheet/Drawing 

TC  P V V UT of 
shaft≥ɸ40mm 

  Balancing of 

Rotating Parts 

Major Static & 

Dynamic 
Balancing 

100% ISO 1940 Gr.6.3 TC  P V V  

  Hydro test of 

casing 

Major 

 
 

Static 

pressure 
testing 

100% Approved Data 

Sheet/Drawing 

TC  P V V Hydrostatic 

testing of 
casings for 
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30min at 1.5 
times of shut-off 

head or 2 times 

pump rated 
head which ever 

higher 

  Run test 

(Capacity, Head, 

efficiency, brake 
horse power, 

Noise and 
vibration) 

Major Measurement 100% Approved Data 

Sheet/Drawing 

 

TC  P W V  

1.7 Hydro cyclone Visual & 

Dimension 

Major Visual & 

Measurement 

100% Approved Data 

Sheet/Drawing 

TC  P W V  

 

 
1.7 

(a) 

Rubber 

Composition 

Material content Major Measurement 1/Batch Manufacturer standard COC  P V V 

1.7 

(b) 

Rubber lining Spark test at 

accessible area 

Major Inspection 

check 

100% Technical Spec/Relevant 

standard 

IR  P W V 

 

Spark test 10-

12.5KV min 
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1.8 LT Motor Make, Rating, 
Type, Routine 

test, Paint 

Major Measurement 100% Approved Data sheet TC  P V V For Motor up to 
30KW COC 

Above 30KW up 

to 50KW motor 
routine test 

shall be 
witnessed my 

BHEL. 50KW & 
Above separate 

QP to be 
submitted. 

Applicable  for 
all MQP will be 

submitted. 

1.9 Instruments COC/Functional 
Check 

Major Measurement 100% Approved Data 
Sheet/Drawing 

TC  P V V  

2.0 FINAL INSPECTION  

2.1 Vacuum belt 

filter assembly 

Visual, 

Dimensional 

Major Dimensional 100% Approved Drawing   P W W  

2.2 Run test (for 30 

minutes) 

Major Visual, 

Measurement 

100% Approved Drawing   P W W  

2.3 All components 
required paints. 

Visual, DFT Major  100% Approved Painting Scheme   P W V  
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1 VACCUM TANK (RAW MATERIAL INSPECTION) 

1.1 Plates for shell and 

dished ends & 

structural 

Chemical & Physical Major  Chemical & 

Physical 

1/ Heat Approved Data Sheet/ Drawing TC  P V V  

2.0 IN PROCESS CONTROLS 

2.1 Welding (As 

applicable) 

WPS,PQR,WPQ CR Verification 100% ASME Sec. IX/Relevant 

Standard 

Repo

rts 

 P V V  

2.2 Stress Relieving Physical Major Review 100% Relevant Standard / 

Manufacturer standard 

HT 

chart 

 P V V AS applicable 

2.3 All Weld Weld Quality Major DPT 10% Relevant Standard / ASME 

Sec- VIII Div:1 

IR  P V V  

2.4 Weld quality of 

circumferential & 

longitudinal seams 

CR UT As Per Code ASME Sec-

V/ 

Appd.Drg 

Relevant Standard / ASME 

Sec- VIII Div:1 

IR  P V V Only butted Welds 

3.0 FINAL INSPECTION 

3.1 Complete Vessel Dimensional  Major Dimension 100% Approved drawing IR  P V V  

3.2  Nozzle Orientation CR Dimension 100% Approved drawing IR  P V V  

3.3  Hydro Test CR Hydro Test 100% 2X working PR 

or 1.5x design 

PR Whichever 

is higher for 30 

minutes 

duration 

NO Leakage IR  P V V  
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3.4  Pneumatic Test of 

RF pads (as 

applicable ) for 

soundness/leakages 

CR  100% ASME SEC-

VIII/appd. 

Drg/appd. 

Datasheet 

No leakage IR  P V V  

3.5 

(a) 

Rubber Lining of 

tank 

 

Rubber lining  Major Spark test  100%  Technical 

spec/Data 

sheet 

IR  P W V Spark test 10-

12.5KV min 

3.5 

(b) 

Rubber Lining of 

tank 

Rubber lining  Major  Hardness 

testing 

100%  Technical 

Spec/Data 

sheet 

IR  P W V Shore hardness 

value shall be 

within 60 

3.6 Painting & Marking Finish / DFT Major Visual 100% Appd. Drg /Data Sheet IR  P V V  

3.7 Quality Dossier Document Major Review of 

document 

100% Compilation of all documents Quali

ty 

Dossi

er 

 P V V  
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REV. NO.      CLIENT:   

DATE      M/s MAHAGENCO 

REV. BY      PROJECT: BHUSAWAL  1X 660 MW – 

FGD SYSTEM 

   

  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

I AC Motors    

1.0 Application  *  

2.0      Designation & Frame size  *  

3.0      Number of units  As required  

4.0 Manufacturer  *  

5.0 Type of motors  
Squirrel cage  

Induction Motor 
 

6.0      Supply system fault level    

6.1 HT Motors kA 
44 RMS  

(112kA Peak) 
 

6.2 LT Motors kA 
50 RMS 

(100kA Peak) 
 

7.0 Rating    

7.1 Rated voltage kV 
3.3 KV for HT  

 0.415kV for LT  
 

7.2 Output kW *  

7.3 Load factor  *  

7.4     Number of phases and frequency    

7.4.1      HT    3-phase, 3-wire, 50Hz  

7.4.2      LT    3-phase, 3-wire, 50 Hz   

8.0 Speed rpm *  

9.0 Duty  Continues   

10.0 Type of duty  S1  

11.0 Reference ambient temperature Deg. C 50  

12.0 Installation    
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FGD SYSTEM 

   

  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

12.1 Location  Indoor  

12.2 Atmosphere  Salty   

13 
     Allowable variations in supply 

Conditions 
   

13.1 Voltage % + 10  

13.2 Frequency % + 5  

13.3 Combined % 10  

14.0 Efficiency % *  

15.0      Rated power factor  *  

16.0      Power factor during starting  *  

17.0 Current    

17.1 Full load Amps *  

17.2 Starting % FL *  

18.0      Method of starting  DOL  

19.0 Insulation    

19.1      Class of insulation  Class F  

19.2 
    Temperature rise by Resistance  

method 
Deg. C       As per technical spec  

20.0 Type of cooling  As per IS6362  

20.1 HT Motors  CACA/TETV/TEFC  

20.2 LT Motors  TEFC  

21.0      Hazardous area division  As per specification  

22.0       Earthing conductors    

22.1 Material  GS  

22.2 Size mm *  

23.0     Miscellaneous    
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  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

23.1 
    Shaft orientation & Mounting 

symbol 
 *  

24.0 Bearings    

24.1 Make  *  

24.2 Type of Bearing    

  24.2.1 Drive end  *  

  24.2.2 Non drive end  *  

24.3 
Permissible temperature rise for 

bearings 
Dec C *  

25.0 Permissible vibration limits Mm/sec As per IS 325  

26.0 
Whether CTs required for 

differential protection 
   *  

27.0 CT particulars    

27.1 CT ratio    

27.2 Class               PS/X  

27.3 Knee point voltage (K.P.V)                  *  

27.4 
Max. Rct, secondary winding 

resistance 
ohm 

                * 
 

27.5 
Maximum exciting current at ½ 

(K.P.V) 
A  

   * 
 

27.6 Class of Insulation     Class B or Better  

28.0      Degree of protection    

28.1      Indoor  IP-54  

28.2     Outdoor  IP-55  

29.0 in Terminal Box    

29.1     Degree of protection  IP-55  

29.2 Short time    

 a) Current kA (RMS) 50/44  
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  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

 b) Time secs 0.25  

29.4 Dynamic kA (peak) 105/112  

30.0 External cable details    

30.1 Type  
     Al. conductor, XLPE 

insulated 
 

30.2 Size   *  

30.3 Number of Cores  3 Cores  

31.0       Normal winding connection 
Star / 

Delta 
* 

 

 

32.0 Permissible no. of starts   As per spec.  

33.0 
     Hot thermal withstand time at 

110% of the rated voltage. 
Sec 

As per spec. 

 

34.0 
      Starting time at 80% of the rated 

voltage. 
Sec 

As per spec. 

 

35.0 

     Thermal characteristics, starting 

characteristics and negative 

sequence characteristics to be 

furnished 

 *  

36.0      Motor reactance  *  

36.1      Sub-transient reactance PU *  

36.2      Transient reactance 
PU 

*  

36.3      Steady state reactance PU *  

37.0      Guaranteed losses  *  

37.1      Iron loss kW *  

37.2      Copper loss kW *  

37.3      Friction, Windage & Stray losses. kW *  

38.0      Weights and Dimensions  *  
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REV. NO.      CLIENT:   
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REV. BY      PROJECT: BHUSAWAL  1X 660 MW – 
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  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

39.0      Paint Shade  
RAL 7032  

EPOXY BASED 
 

40.0 Dimensioned drawing enclosed  *  

41.0 Max. value of induced shaft voltage mV *  

II 
     Motors for Hazardous Area 

Application 
   

42.0      Type of construction  Flame proof type  

43.0      Degree of protection  IP - 55  

 

      Note: All items indicated above 

under AC motors are applicable 

here also. 

   

III      Valve Actuator & its Motor    

44      Application      Valves as per requirement  

45      Degree of protection  IP 68  

46      Indoor  / Outdoor / Explosion 

proof 

     As per requirement at the 

location where it is 

installed 

 

47      Power supply  *  

48       Actuator type  Integral type  

 

49      Type of duty & duty designation 

for motor 

       Intermittent duty & S2  

50     Class of insulation for motor       Class F but Temperature 

rise limited to class B 

 

51      Interposing relays for receiving 

remote command signal 

 Required  
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  Sl.  No. Description  Unit            Specification            

Requirement 

Bidder 

Details 

52      Terminal box        Separate terminal box 

shall be provided for 

power and control wiring. 

 

52.1      Gaskets  Neoprene   

52.2      Terminals for motors        Stud type with plain 

washers, spring washers 

and check nuts 

 

 

 
‘*’  Indicated above shall be filled by the Bidder and submitted along with the Bid. 



 

 

 

 



 

 

 

 

 

 

 

 

 

          ANNEXURE-X 

TECHNICAL SPECIFICATION OF ELECTRICAL MOTORS &   

ELECTRIC ACTUATORS 
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Maharashtra State Power Generation Co Ltd Technical specificaiion

1.0.0

SECTION : 3.1- MOTORS

INTENT OF SPECIFICATION

This section covers the technical requirements of HT and LT Motors.

2.0.0 CODES AND STANDARDS

The equipment to be furnished under this specification shall be in accordance with the applicable
section of the latest edition (including amendments) of the following Indian Standards (IS), IEC
publications and other codes except where modified and /or supplemented by this specification.

IS: 325
IS: 12615
IS: 900
IS: 996
IS: 1231
IS: 2223
IS: 4029
IS: 8789
IS: 13555539388993

j) IS: 6671
k) |s;12066
I) |s;12076
m) IS: 9334
n) IS 60034-6
0) IS 60034-3
p) IS 60079-1
q) IS 60034-1
r) IS 60079
S) IS/IEC 60629
t) IEC 60034

Three phase induction motors
Energy efficient induction motors
Code of practice for installation and maintenance of induction motors
Single-phase AC induction motor for general purpose
Dimensions of three-phase foot-mounted induction motors
Dimensions of flange mounted AC induction motors
Guide for testing three-phase induction motors
Values of performance characteristics for three-phase induction motors
Guide for selection and application of 3-phase AC induction motors for
different types of driven equipment
Guide for selection of electrical equipment for hazardous areas
Permissible limits of noise level for rotating electrical machines
Mechanical vibration of rotating electrical machines
Electrical motor operated actuators
Degree of protection provided by Integral design of rotating electrical
machines
Terminal marking and direction of rotation
Equipment protection by flame proof enclosure
Rotating electrical machines.
Explosive atmospheres
Degrees of protection provided by enclosures (IP code)
Rotating electrical machines.

3.0.0 TECHNICAL REQUIREMENTS

3.1.0 Design ambient temperature

Motors shall be suitable for an ambient temperature of 50 degree C and relative humidity of 95%
and shall deliver the rated output without exceeding its guaranteed temperature limits.

3.2.0 Supply voltage

Motors rated up to and including 415V are termed as LT motors and the motors rated higher than
415V are termed as HT motors.

Motors shall be capable of delivering the rated output under following voltage and frequency
variations without exceeding its guaranteed temperature limits.
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I EFrequency variation 3% and (-) 5%

Maharashtra State Power Generation Co Ltd Technical specificaiion

3.3.0

3.4.0

3.5.0

3.6.0

1 0%
1 0%
% (absolute sum)III _,,-Q-Loildl

Voltage variation for LT motors
Voltage variation for HT motors : _
Combined variation of voltage and frequency :

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

System Parameters

SI.No_ Description HT System LT System
11 kV Above 160 kW 240 V : up to 0.2 kW

415 V : >0.2 kW and up
to 160 kW.

1. Voltage level

2. System earthing Earthed through resistance. 415V: Solidly grounded.
Earth fault current : 300 Amps

3. System fault level 44 kA for 3 sec 50 kA for 1 second

4. Fault withstand rating 44 kA for 0.25 sec 50 kA for 0.25 second
of motor terminal box
(Breaker operated)

Type

- AC Motors shall be squirrel cage induction type unless otherwise it is specified. All the motor
shall be bi-directional.

Duty

- All AC motors shall be squirrel cage three phase/single phase induction motors. All the motor
shall be designed for bi-directional rotation.

- Motors shall be suitable for installation in hot, humid and tropical atmosphere and polluted at
places with coal ash and or fly ash.

Design margin

- Motor rating shall be selected higher than the maximum load demand of the driven
equipment, as per the criteria stated in mechanical section of this specification, under entire
operating range, including voltage and frequency variation.

- 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.

- The motor characteristics shall match the requirements of the driven equipment so that
adequate starting, accelerating; pull up, breakdown and full load torques are available for the
intended service.

- Service shall be considered as 1.0 only.

3.3kV
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3.7.0

3.8.0

3.9.0

3.10.0

3.11.0

Method of Starting

- All the motors shall be suitable for direct on-line starting on full load.
- HT Motors will be controlled through vacuum circuit breaker.
- LT motors rated up to 90kW will be controlled through MPCB/MCCB and contactor. LT

motors rated more than 90 kW will be controlled through air circuit breaker

Efficiency

All the continuous duty motors shall be energy efficient type. For LT motors, it shall be IE2 class
as per IS 12615. For HT motors, efficiency shall be more than 95%.

Temperature rise
- Winding Insulation shall be Class F.
- Temperature rise of motors shall not exceed 70°C over air temperature of 50°C by resistance

method, while delivering its maximum rated output.

Starting voltage

a) Motors shall be capable of starting and accelerating the load at following starting voltage,
with direct on line starting, without exceeding specified winding temperatures.

v HT Motors : 85% of rated voltage
- LT motors : 80% of rated voltage

b) During fast changeover of power supply source, vector difference between the motor residual
voltage and the incoming supply voltage will be about 150% of the rated voltage and the
motors shall withstand voltage stress and torque stress developed during that time, which
may last for a period of one (1) second.

c) The motor shall be capable of operating at full load at a supply voltage of 80% of the rated
voltage for 5 minutes.

d) The motor shall be capable of withstanding the stresses imposed if started at 110% rated
voltage.

e) Motor shall not stall if the supply voltage drops to 70% of the rated voltage two (2) second
duration

No. of Starts

Continuous duty motors shall be suitable for the following starting requirements under the
specified conditions of load, torque and inertia.
- No. of consecutive hot starts shall be 2 (with initial temperature of the motor at full load

operating level).
- No. of consecutive cold starts shall be 3 (with initial temperature of the motor at ambient

temperature).
- For conveyor motors, no. of consecutive hot starts shall be 3 (with initial temperature of the

motor at full load operating level).
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3.12.0

3.13.0

3.14.0

3.15.0

3.16.0

Starting current
- Motor shall be designed for direct online starting at full voltage. Starting current shall not

exceed 6 times full load current for all auxiliaries. No further tolerances are applicable on
starting current specified above for HT motors.

- For LT motors, the applicable starting current shall be limited to 7.2 times of full load
current including all tolerance.

Locked rotor withstand time
- The locked rotor withstand time for HT motors under hot conditions at 110% rated voltage

shall be more than the starting time at minimum permissible voltage specified above by
atleast three seconds or 15% of the accelerating time whichever is greater.

- For the LT motors having starting time upto 20 seconds at minimum permissible voltage, the
locked rotor withstand time under hot condition at highest voltage limit shall be at least 2.5
seconds more than the starting time.

- For the motors having starting time more than 20 seconds and up to 45 seconds at minimum
permissible voltage, the locked rotor withstand time under hot condition at highest voltage
limit shall be at least 5 seconds more than the starting time.

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

- The motors shall be designed to withstand 120% of rated speed for 2 minutes without any
mechanical damage

Torque Requirements
- Accelerating torque at any speed with the lowest permissible starting voltage shall be at least

10% motor full load torque.
v Pull out torque at rated voltage shall not be less than 205% of full load torque.
- Motors subjected to reverse rotation shall be designed to withstand the stresses encountered

when starting with non-energized shaft rotating at 125% of rated speed in reverse direction.
- The motor shall be designed to withstand momentary overload of 60% of full load torque for

15 second without any damage.

Enclosure

a) All motor enclosures shall conform to the degree of protection IPW 55 unless otherwise
specified. Motor for outdoor or semi outdoor service shall be of weather proof construction.

b) For hazardous location, the enclosure of motors shall have flame proof construction
conforming to applicable standard.

Cooling
- LT motors shall be totally enclosed fan cooled (TEFC), type IC411. The cooling shall be

effected by self driven bi-directional centrifugal fan protected by fan cover.



FGD System & Aux for Bhusawal,660MWFGD System & Aux for Bhusawal,660MW

Page 6 of 9

MAHgENCO
Maharashtra State Power Generation Co Ltd Technical $Peciiicaiicn

- HT motors can be totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated
(TETV) or closed air circuit air cooled (CACA) type.

- Motors rated >3000kW can be closed air circuit water cooled (CACW).
- Motors with CACA/CACW heat exchangers shall have dial type thermometer with adjustable

alarm contacts to indicate the following:
- Hot and cold air temperatures of the closed air circuit for CACA motors.
- Hot and cold, air and water temperatures for CACW motors.

- The Alarm switch contact rating shall be minimum 0.5 A at 220 V DC and 5A at 240 V AC.

3.17.0 Winding
- Winding shall be class F insulation with temperature limited to class B. Insulation shall be

Non-hygroscopic, oil resistant, and flame resistant. Winding, fittings and hardware shall be
corrosion resistant. Winding shall be tropicalized and suitably varnished, baked and treated
for operating satisfactorily in humid and corrosive atmosphere.

- For the VFD operated drives, insulation shall be designed to take care of stresses due to high
dV/dt. Motors shall be wound with dual coated winding wires and impregnated with VPI
process. Further for such application, insulated bearings shall be provided to avoid circulating
current caused by shaft induced voltages.

- Space heaters rated for 240V AC, 50 Hz supply shall be provided for motors rated 30kW and
above to maintain windings in dry condition when motor is standstill.

- For HT motors, insulation shall be Vacuum impregnated (VPI).
- HT motors shall withstand 1.2/50 microsec impulse Voltage wave of 4U+5 kV (U=Line

voltage in kV). The coil inter-turn insulation shall be as per IEC-60034 — Part 15 followed by 1
min power frequency high voltage test of appropriate voltage on inter turn insulation.
Temperature Detectors
- All 11000V motors shall be provided with six (6) nos. duplex, or twelve (12) nos. simplex

type winding tempera—~ture detectors, i.e. two (2) nos. duplex or four (4) nos. Simplex
per phase.

- 11000V motor bearing shall be provided with duplex type temperature detectors.
- The temperature detector mentioned above shall be resistance type, 3 wire, platinum

wound, 100 Ohms at ODC.
- Leads of all simplex type motor winding RTDS and motor bearing RTDS shall be wired

up to respective switchgear metering & protection compartment. From which one set of
RTDS will be connected to numerical protection relay and another set shall be kept free
for DCS connectivity.

- Five number of Temperature detectors / thermisters shall be provided for L.T. motors
above 90 KW (3 numbers winding temperatures & 2 numbers bearing temperatures)

3.18.0 Bearings
- Motor shall be provided with antifriction bearings, unless sleeve bearings are required by the

motor application. Bearings shall be provided with seals to prevent leakage of lubricant or
entrance of foreign matters like dirt, water etc. into the bearing area.

HT

HT
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3.19.0

- Sleeve bearings shall be split type, ring oiled with permanently aligned, close running shaft
sleeves. Grease lubricated bearings shall be pre-lubricated and shall have provisions for in-
service positive lubrication with grease nipple and relief holes.

- Vertical shaft motors shall be provided with thrust and guide bearings. Thrust bearing of tilting
pad type is preferred. However, if anti-friction bearings can take vertical thrust, thrust and
guide bearings are not required.

- Lubricant shall not deteriorate under all service conditions. The lubricants shall be limited to
normally available types. For motors rated 30kW and above re-lubrication facility shall be
provided.

- For motor with forced lubrication, a shaft driven oil pump shall be provided along with an
electrical auxiliary pump. Alternatively, two motor driven pumps may be provided, one
working and one standby. All necessary auxiliaries and accessories shall be provided to
complete the system. A pressure gauge and pressure switch for low oil pressure warning
and to start the standby oil pump automatically shall also be provided. A motor driven jacking
oil pump may be provided, for heavy shaft loads.

- Flow switches shall be provided for monitoring oil flow of forced lubrication bearings, if used.
Alarm switch contact rating shall be minimum 0.5 A at 220 V DC and 10A at 230 V AC.

- For bearing temperature measurement, duplex RTDs shall be provided for each bearing and
shall be wired upto the terminal box.

- Each bearing shall be provided with dial type thermometer.
- For all VFD operated motors and motors rated above 1000KW having shaft length more than

1.5M shall have insulated bearings to prevent flow of shaft currents.

Terminal Boxes
- Separate terminal boxes of IP 55 degree of protection shall be provided for stator leads. For

single core cables, gland plate shall be non-magnetic material. Terminal box shall be capable
of being turned 360° in steps of 90°, unless otherwise approved. The terminal boxes shall be
split type with removable cover with access to connections.

- Terminals for motors shall be stud type, thoroughly insulated from the frame. The terminals
shall be clearly identified by phase markings, with corresponding direction of rotation marked
on the non-driving end of the motor.

- The terminal box shall be capable of withstanding maximum system fault current for
0.25 sec for all breaker operated motors and shall be provided with explosion vent.

- For contactor operated LT motors, the terminal box shall be capable of withstanding the fault
current for 0.2 sec minimum and operating time of MPCB/MCCB.

- Removable gland plates of thickness not less than 2.5 mm sheet steel or 3 mm aluminium
(for single core cables) shall be provided for cable boxes.

- Cable spreader box shall be provided for larger cable sizes.
- Cable boxes of HT motors shall be phase segregated type. The terminals of three phases

shall be segregated by barriers of metal or fibre glass. For HT motors, cable box design shall
be suitable for accommodating cable termination kits.

- Separate terminal box for space heaters shall be provided.
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3.20.0

A separate terminal box of IP 55 degree of protection shall be provided for temperature
detectors.
Motor 1000 KW and above shall be provided with three differential current transformers
mounted over the neutral leads within the enclosure. Loose 3 numbers CT for mounting on
switchgear side shall be in bidder’s scope. The arrangement shall be such as to permit easy
access for C.T. testing and replacement. Current transformer characteristics shall match
Owner's requirements to be intimated later to the successful bidder. The CT details shall be
finalized during detail engineering. Neutral terminal box shall have IP 55 degree of protection.
The secondary leads of CT shall be wired to separate auxiliary terminal box of IP 55 degree
of protection
All the accessory terminal boxes shall be located on the same side of the main (power)
terminal box.
For LT motors, terminal box shall be located on top, unless otherwise specified.

Earthing Terminals

The frame of each motor shall be provided with two separate and distinct grounding pads
complete with tapped hole, GI bolts and washer. The terminal box shall have a separate
grounding terminal.
The frame of each motor shall be provided with two separate and distinct grounding pads
complete with tapped hole, GI bolts and washer.

The grounding connection shall be suitable for accommodation of ground conductors as follows :

3.21.0

3.22.0

Motor shall have stainless steel namepIate(s) showing diagram of connections, all particulars as per IS

- Motor above 90 KW : 75 x 10 mm GS Flat
- Motor above 30 KW up to 90 KW : 50 x 6 mm GS Flat

Motor above 5 KW up to 30 KW : 25 x 3 mm GS Flat
Motor up to 5 KW :8 SWG GI Wire

Noise and Vibration

Motors shall be selected with low noise levels in accordance with IS 12065.
The peak amplitude of the vibration shall also be within the specified limits of IS: 12075.
All HT motors shall be provided with vibration pads for mounting vibration detectors.

Name Plates

325/ IS: 12615 and shall also have ‘BEE’ marking.

In addition to the minimum information required by IEC/IS, the following information shall be shown on
motor rating plate:

3.23.0

- Temperature rise in QC under rated condition and method of measurement.
- Degree of protection.
- Bearing identification no. and recommended lubricant.
- Location of insulated bearings.

Drain plug
Motor shall have drain plugs so located that they will drain the water, resulting from the condensation or
other causes from all pockets of the motor casing.
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3.24.0

3.25.0

4.0.0

5.0.0

6.0.0

5.0.0

5.1.0

5.2.0

Lifting provision
Motor weighing 25 Kg. or more shall be provided with eyebolt or other adequate provision of lifting

Dowel pins
The motor shall be designed to permit easy access for drilling holes through motor feet or mounting
flange for installation of dowel pins after assembling the motor and driven equipment

INSTALLATION

Installation shall be carried out as per IS: 900.

PAINTING

Painting shall be carried out by an approved process. Pretreatment shall conform to applicable
standard. The equipment shall be subject to a coat of red oxide primer paint. All inside and
outside surface shall be painted with epoxy based paint. The final thickness of paint film on steel
shall not be less than 100 microns. Paint Shade for the Motor shall be RAL 7032 (Siemens Grey).
Sufficient quantity of touch-up paint shall be furnished for application at site.

TESTING AND INSPECTION

Tests shall be performed in presence of Owner's representatives. Successful Bidder shall give
atleast fifteen (15) days advance notice for witnessing the tests. Copies of certified reports of all
tests carried out at the works shall be furnished. The equipment shall be dispatched from works,
only after receipt of Owner’s written approval of the test reports.

Routine and Type Tests are to be conducted for all HT motors and for LT motors above 60 KW
rating in presence of customer’s representative as per IS:325 and required copies of test
certificates are to be furnished for approval.

Test certificates for Routine tests conducted as per IS-325 for motors of rating 60 KW and below
shall be submitted for Mahagenco review, approval and dispatch clearance.
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1.0.0

2.0.0

3.0.0

SECTION-3.2: ELECTRICAL ACTUATORS

INTENT OF SPECIFICATION

This section covers the requirements of motor operated electrical actuators.

CODES AND STANDARDS

The equipment to be furnished under this specification shall be in accordance with the applicable
section of the latest edition (including amendments) of the applicable Indian Standards (IS), IEC
publications and other codes except where modified and /or supplemented by this specification.

TECHNICAL REQUIREMENTS

Electric actuators shall be provided where specified/required. It shall be equipped with 3 phase
induction motor, rated for intermittent duty S4-25%.

Motor shall be class F insulated with temperature rise limited to class B. Motor shall be of class H
insulation with temperature limited to class B..

Motor shall be surface cooled designed for enclosure protection class of IP 68. Motor shall be
suitable for starting direct on line.

For installation in potentially hazardous areas, the actuators shall have suitable explosion proof /
flame proof type enclosure.

Actuators shall be suitable for operation at an ambient temperature of 50 degree C and relative
humidity of 95%.

Motors shall be capable of operating under following supply variations without exceeding its
guaranteed temperature limits.

- Frequency variation (+) 3% and (-) 5% of 50 Hz
- Voltage variation for LT motors : (i) 10% of 415 V
- Combined variation of voltage and frequency: 10% (absolute sum)

All actuators shall be of integral type. Duty cycle of actuators shall suit the system requirement.
The actuators shall be capable of giving the required torque at the output shaft. The actuators
shall be designed to take the full thrust.

Actuators shall be of totally enclosed weather proof and dust proof construction with
NEMA-6/IP 68 enclosure and shall be suitable for outdoor application without the necessity for a
canopy. The actuator shall be suitable for mounting directly on the valve. The actuator shall be
capable of giving the required torque, rpm and thrust without the help of any spur gear
arrangement. The actuator shall be suitable for mounting in any position. Actuators shall be
provided with integral starters.

The actuator shall be complete with motor, reduction gears, change gears, terminal
compartment, switch compartment with limit switches and torque switches, local position
indicator, position transmitter for remote position indicator, thermistor, space heaters, cable
glands, mechanical position indicator, hand wheel for manual operation, valve attachment etc.
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Each actuator shall have a hand wheel fitted on it for emergency operation. The hand wheel
shall be designed such that it is declutched automatically when the power supply to the motor is
restored. The material of the hand wheel shall be either malleable iron or steel. The hand wheel
shall have adequate clearance from housing for each gripping and operation. Actuators offered
shall be with self-locking worm.

Two number adjustable torque switches (one for open and one for close) each with 2 NO and
2 NC potential free contacts shall be provided. It is required to have calibration for the torque
switches so that the switches can be easily set to any value desired.

Two numbers of position limit switches (one for open and one for close) each with 2 NO and
2 NC potential free contacts shall be provided. Two auxiliary limit switches (one for open and
one for close) with 2 NO and 2 NC potential free contacts shall also be provided. The limit
switches shall be of independently adjustable type. Limit switches and actuating mechanism
shall be rust proof suitable for damp atmospheres. Limit switch compartment shall be weather
proof and spacious enough for easy setting. The limit switches shall be suitable for the following
ratings, both 240 Volts AC, 10 A and 220 V DC, 0.5 Amps.

Each actuator shall have a space heater in the limit switch compartment suitable for
240 V AC 50 Hz single phase supply.

The wiring from the limit switches, torque switches etc. shall be brought out in a separate
terminal box of adequate size, so as to easily terminate the control cables.

Each actuator shall have a hand wheel fitted on it for emergency operation. The hand wheel
shall be designed such that it is declutched automatically when the power supply to the motor is
restored. The material of the hand wheel shall be either malleable iron or steel. The hand wheel
shall have adequate clearance from housing for each gripping and operation. Actuators offered
shall be with self-locking worm.

Actuators shall be supplied with integral starter which shall have sophisticated electronic controls
with field programming feature.

A three position selector switch (marked as LOCAL-OFF-REMOTE) and push buttons OPEN-
STOP-CLOSE (for local operation) with indication lamps for running OPEN and running CLOSE
shall be provided.
The Remote command signal (OPEN-STOP-CLOSE) from DCS/PLC/Control panel shall be
isolated from control electronics through opto-isolator.
The following individual status annunciation LED’s (Colour-Green) shall be provided locally
(Integral to actuator) to annunciate the following for easy local monitoring.

Actuator in local mode
Actuator in remote mode
Actuator running in OPEN direction
Actuator running in CLOSE direction
Actuator in inching mode.
Actuator in self-retaining mode
Limit switch OPEN trip
Limit switch CLOSE trip
Control voltage availability
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4.0.0

View port shall be provided on integral starter unit to monitor the above status annunciation.
The following individual fault annunciation LED’s (Colour-Red) shall be provided locally. (Integral
to Actuator)
9 Torque switch OPEN
9 Torque switch CLOSE
9 Thermo switch trip
9 Electronic overload relay trip
9 Motor single phasing
9 Common fault (Inclusive of any one or combination of above fault)

View port shall be provided on integral starter unit to monitor the above status annunciation.
Electronic overload relay shall be provided to trip actuator in case of overload.
Plug in connections/design shall be provided between:-
9 Integral starter unit and basic actuator
9 Between external customer connections and actuator.

OPEN-CLOSE indication /LED shall be provided for indication of full open/close position.
Automatic phase correction facility and potential free contact for annunciation of power failure
shall be provided.
The following individual potential free relay contacts shall be provided in the actuator for remote
annunciation to facilitate continuous monitoring of the actuator.

Actuator (valve) running in OPEN direction.
Actuator (valve) running in CLOSE direction.
Actuator in remote mode.
Actuator in local mode.
Actuator power switched off /single phasing.
Torque switch trip, thermo switch trip and thermal overload relay trip

TESTING AND INSPECTION

Equipment offered shall be of type tested and proven type. Routine tests shall be carried out for
all the equipment as per applicable standards.

Tests shall be performed in presence of Owner‘s representatives. Successful Bidder shall give
atleast fifteen (15) days advance notice for witnessing the tests. Copies of certified reports of all
tests carried out at the works shall be furnished. The equipment shall be dispatched from works,
only after receipt of Owner’s written approval of the test reports.
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Sl.

No.
Description of Load  

Equipment 

Tag No.

Location of 

Load

Type of load 

(Motor / 

Non motor^)

^(Heater/Panel)

Voltage

(V)

No. of wire

(3Ph-3 Wire)

(3Ph-4 Wire)

(1Ph-2 Wire)

Type of Feeder 

(DOL/RDOL/SFU/S

FC/VFD/Soft 

Starter)

Name Plate 

Rating

(kW)

Rated 

BKW (Shaft 

Power)

PF Efficiency

Load Factor

(Ratio of BKW to 

Name Plate Rating)

Emergency 

Power 

required for 

GT Start-up

Emergency 

Load 

(Required 

during Black-

Out)

Required for 

Emergency 

Shutdown

UPS

(Yes/No)

Cable Box Orientation

(From NDE-

LEFT/RIGHT/TOP)

Cable Size
Rated 

Current

Starting 

Current

Switchgear  & 

Panel no.

Control 

Location

(LCS/DCS/EC

S/ALL)

Rev Status of 

Load 

(P-Prelim.)

(Rec-X Int)

(F-Final)

Remarks

WP e EX C I U W S

IN NI

IMP NOTE

Checked By Approved By Sheet no. Rev. No. Document No.

                  PE&SD System Engineering Group No. of sheets Date

PROJECT  : BHUSAWAL  1X 660 MW – FGD system

Name

Hyderabad
Date

No of Units
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PEMC-XXXX
Electrical Load List

Sign.

BI

[ 10 ] 

ANNEXURE-XII

ELECTRICAL LOAD LIST FOR  EQUIPMENTS / SYSTEMS / PACKAGES

PROJECT : BHUSAWAL  1X 660 MW – FGD system
(FOR INTERNAL USE ONLY)

A)  ----------------------------------SYSTEM

  Type of 

Enclosure
Duty Direction

Page 1 of 1



 

烟台桑尼核星环保设备有限公司 

Yantai Sunny Hexing Environment Protection Equipment Co., Ltd. 

Dadri Project Yantai Sunny VBF Technical Data Sheet of Dewatering System 

Rev 02 

 Rated Capacity / Flow (m3/hr)  7860  

 Power Consumption (KW))  130KW(shaft power)  

 Pump Speed (rpm)  390r/min  

 Drive Motor Rating (kW)  160KW IE3  

 Drive Motor Manufacturer  Xiangtan(NTPC approved manufacturer)  

 Margins (Flow / Head) (% / %)  10%  

 Operating Pressure  -0.03—0.07Mpa  

 Design Pressure  -0.1Mpa  

 Type of Seal  Mechanical seal  

 Sealing Water Flow (m3/hrs)  Refer below water requirements  

 
Bearing  

           i. No. of Bearings 

           ii. Type of Bearings  

 

Double-row tapered roller bearing SKF/FAG 

 Type of coupling  See the GA drawing  

 Pump internal lining material  Waterborne acrylic antirust primer  

 Whether Silencer Provided at Outlet (YES / NO)  Not necessary <85 DB 

 Vacuum Pump Weight (kg)  9000kg  

 Heaviest maintenance lifting load (kg)  4800kg Pump Casing + impeller  

Materials of Construction:   

 
Model Number  Material  

 
Thickness 

(mm)  

Lining 

Material  

Lining 

Thickness 

(mm)  

 Filter Cloth  PET  
 

1.3  /  /  

 Carrying Belt  SBR  
 

25  /  /  

 
Sealing Belt  Rubber & plastic   

8  /  /  

 Gypsum Discharge Hopper  
CS lining with 

plastic  
 

/  /  /  

  Carbon steel   3    

     Plastic  3  

 

 

                            MOC DETAILS OF THE VACCUM BELT FILTER COMPONENTS 



 

烟台桑尼核星环保设备有限公司 

Yantai Sunny Hexing Environment Protection Equipment Co., Ltd. 

Dadri Project Yantai Sunny VBF Technical Data Sheet of Dewatering System 

Rev 02 

` Vacuum Box  CS lining with rubber        

    Carbon steel  4     

        rubber  3 

  Feed Box  CS lining with plastic        

    Carbon steel  5     

        plastic  3 

  Frame  CS spray with paint  AS per MDL 6130-109-PVM-H-001 

  Rubber rollers  CS wrap with rubber        

    Carbon steel body  6     

        rubber  8 

  Rubber pulleys  CS wrap with rubber        

    Carbon steel body  12     

        rubber  20 

  
Vacuum 

Receiver  
CS lining with rubber   

 
    

    Carbon steel body  6     

        rubber  5 

  Vacuum Pump  
Surface is CS spray with 

painting  
/  /  /  

  Filtrate manifold  CS lining with plastic        

    Carbon steel body  6     

        Plastic  3 

  

Wash Piping 

(cake / Cloth / 

belt)  

304ss    /  /  

 

 

 



Piping & Valve Material Specification 

PROJECT: BHUSAWAL 1X660MW 

 

1. General 

This specification covers the basic requirements for the design and materials of process and utility 

piping for the Gypsum dewatering system of Flue Gas Desulfurization Plant. 

 

2. Material Selection 

1) Basically, rubber lined pipes are selected to prevent the corrosion and erosion for 

process service, namely slurry line.  

2) Class AA60 is applied according to process line conditions. 

3) For utility services, other classes are applied. 

4) In principle, piping material will conform to ASTM, but ASTM equivalent material 

specified by other authorized code may be applied. 

5) Non-asbestos type shall be used for Packing and Gasket. 

 

3. Design of Piping Component 

1) In principle, each component of all piping will be selected from ANSI ASME or 

international standard in the dimensions and other requirements. 

2)  Metric series are applied to the bolt thread. 

3) Nozzle weld tees or extruded tees are used as branch connection in lined piping, in 

general. 

4) Short radius elbow may be used for 550mm or larger size piping. 

5) Fittings for 50 and smaller galvanized piping shall be of screwed type. 

 

4. Piping Material 

1) Symbols of Piping Service Class 

 

Piping service class name is composed of the following symbols. 

 

Example:         A        A         60 

                                                                      Suffix Number 

                       Second Pipe Material Symbol 

                       First Pipe Material Symbol 

 

Note: 

First Pipe Material 

Symbol 

 

A: Lining AA: Rubber Lining 

B : Stainless Steel/G.I BA: 304 Stainless steel/G.I 

C: Carbon Steel CA: A53 Gr.B Welded 

CC: A53 Gr.B or AI06 Gr.B/C 

CG: Galvanized 

 

 



 

 

 

2) Class No. and Fluid Designation 

 

CLASS NO. FLUID NAME SYMBOL  

AA60 Gypsum Slurry  

Filtrate Slurry  

Waste Water  

Duct Drain  

Belt filter Vent Gas 

GS 

FS 

WW 

DD 

VBG 

 

BA01 Instrument Air  

Lube Oil (Low Pressure) 

AI* 

LOL 

*Inst. Air piping 

can be GI Pipe 

also. 

CC01 Process Water 

Raw Water  

Cooling Water Supply  

Cooling Water Return  

Vacuum Pump Vent  

Antifoam Agent 

WP 

WR 

WCS 

WCR 

VG 

AA 

Note 1 

Note I 

Class AA60 shall also be applied for process water service line in contact with corrosive 

and abrasive media. 

 

 

3) Abbreviations 

 

Abbreviations used throughout this specification are as follows: 

 

  BB  : Bolted Bonnet 

BC  : Bolted Cover 

BE  : Bevel End 

BW  : Butt Weld 

CAL  : Calculation 

CR                        : Chloroprene Rubber 

E  : Electric Resistance Weld 

EPDM  : Ethylene Propylene Diene Methylene Rubber 

Eq  : Equal 

FE  : Flange End 

FF  : Flat Face 

G. OP  : Gear Operation 

Gal.  : Galvanized 



HEX.  : Hexagon 

IIR  : Isobutyl Isoprene Rubber 

ISRS  : Inside Screw Rising Stem 

La   : Larger 

L.OP   : Lever Operation 

NB   : Nominal Bore 

NW   : Nozzle Weld 

OS&Y   : Outside Screw & York 

PE  : Plane End 

PP  : Poly Propylene 

PTFE   : Poly Tetra Fluoro Ethylene 

RF   : Raised Face 

R/L   : Rubber lined or rubber seated 

S   : Seamless 

SB   : Screw Bonnet 

SC   : Screw Cover 

SCH   : Schedule No. 

SCR'D   : Screwed 

Sm   : Smaller 

SO   : Slip On 

St.   : Stellite 

SW   : Socket Weld 

W   : Weld 

WN   : Welding Neck 

W/LINING  : With Lining 

V#   : Valve No. 

13 CR  :  13% CHROMIUM 

 

 

 

 

 



 

CLASS 
Max.Press. (MPaG) 

  
1.0   C.A. mm 

AA60      

(1/1) 

Max.Temp. (degC) 

  
70 

  

   
 

FLUID GYPSUM SLURRY 

ITEM Size Thickness 

   

Specification 

  

PIPING DN25 - DN50 Heavy 
IS 1239 SML PE (I:R/L) 

 

  DN65 - DN150 Heavy 
IS 1239 E.R.W BE (I:R/L) 

 

  DN200 - DN300 SCH20 
IS 3589 Gr.410 E.R.W BE (I:R/L) 

 

  DN350 - DN400 SCH10 
IS 3589 Gr.410 E.R.W BE (I:R/L) 

 

  DN450 - DN500 SCH10 
IS 3589 Gr.410 E.R.W BE (I:R/L) 

 

  DN550 -DN1000 7.9T 
IS 3589 Gr.410 E.R.W BE (I:R/L) 

 

  DN1100-DN1200 9.5T 
IS 3589 Gr.410 E.R.W BE (I:R/L) 

 

FITTING DN25 - DN50 
Suit to 

PIPE 

SA234 WPB (I:R/L) ASME-B16.9 

  

  DN65 - DN150 
Suit to 

PIPE 

SA234 WPB (I:R/L) ASME-B16.9 

  DN200 - DN300 
Suit to 

PIPE 

SA234 WPB (I:R/L) ASME-B16.9 

  DN350 - DN500 
Suit to 

PIPE 

SA234 WPB (I:R/L) ASME-B16.9 

  DN550 -DN1000 
Suit to 

PIPE 

IS 2062 Gr.B (Plate formed) (I:R/L) ASME-B16.9 

  DN1100-DN1200 
Suit to 

PIPE 

IS 2062 Gr.B (Plate formed) (I:R/L) ASME-B16.9 

FLANGE DN25 - DN600   SO IS2062 Gr.B(Plate) FF (I:R/L) ASME-B16.5 Cl.150  

  DN650 -DN1800   SO IS2062 Gr.B(Plate) FF (I:R/L) AWWA-C207 Cl.B 

PINCH VALVE DN25 - DN150   
PN 16 BODY-A126-B TRIM-13CR SLEEVE-CR LINING-IIR FF HAND 

WHEEL 

GASKET DN25 - DN600   V-2000 RUBBER RUBBER OR EQ. ASME150 4.0 mm T FLAT RING 

  DN650 -DN1800   
V-2000 RUBBER RUBBER OR EQ. AWWA CL.B 4.0 mm T FLAT RING 

  

BOLT & NUT ALL SIZE   
STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED 

  

Note: I: R/L – Replaceable Wear Resistant Isobutyl Isoprene rubber lining of minimum 4mm thickness 

 

 

 

 

 

 

 



CLASS Max.Press. (MPaG) 

  

1 
 

C.A. mm 

BA01     

(1/1) 

Max.Temp. (degC) 

  

  

45 
  

FLUID INSTRUMENT AIR 

ITEM Size Thickness Specification  

PIPING 

  

DN6- DN150 Heavy  IS1239-I (Galv.) SML Screwed 

FITTING 

  

DN6 – DN150 Suit to 

PIPE 

IS1239-II (Galv.) Screwed 

FLANGE 

  

DN6 – DN150   SO IS2062 Gr.B (Galv.) Screwed 

GATE VALVE 

  

DN6 - DN50   API-602 PN 16 Body:A182-F304 Disc:AISI304 Stem:13%CR 

SW/NPT Thread for Inst Air BB,OS&Y HAND WHEEL 

DN65 - DN250   ASME-B16.34 PN 16 Body:A351-CF8 Disc:AISI304 Stem:13%CR 

RF/BW BB,OS&Y HAND WHEEL 

GASKET 

  

DN6 - DN150   V-6500 NON-ASBESTOS OR EQ. ASME150 4.0 mm T FLAT RING 

DN200- DN250   V-6500 NON-ASBESTOS OR EQ. ASME150 4.0 mm T FLAT RING 

BOLT & NUT ALL SIZE   STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CLASS Max.Press. (MPaG) 

  

0.11for VG 0.85 for Water C.A. mm 

CC01     

(1/1) 

Max.Temp. (degC) 

  

155 for VG 45 for Water 

  

 

FLUID WATER, VENT GAS 
  

ITEM Size Thickness  Specification 

PIPING 

  

  

DN6 - DN50 Heavy IS1239-I SML Screwed 

DN65 - DN150 Heavy IS1239 E.R.W BE  

DN200 - DN300 SCH20 IS3589 Gr.410 E.R.W BE  

FITTING 

  

  

DN6 – DN150   

Suit to 

PIPE 

BW IS1239-II  

DN200 - DN300 BW SA234-WPB ASME-B16.9 

FLANGE DN6 – DN300 
 

SO IS2062 Gr.B(Plate) RF ASME-B16.5 Cl.150 

GATE VALVE 

  

DN6 - DN50   API-602 PN16 Body:A105 Disc& stem:13CR SEAT STELLITE 

STL SW BB,OS&Y HAND WHEEL 

DN65 - DN300   ASME-B16.34 PN16 Body:A395/A216WCB Disc& Stem:13CR 

RF/BW BB,OS&Y HAND WHEEL 

GLOBE 

VALVE 

  

DN6 - DN50   API-602 PN16 Body:A105 Disc& stem:13CR SEAT STELLITE 

STL SW BB,OS&Y HAND WHEEL 

DN65 - DN300   ASME-B16.34 PN16 Body:A395/A216WCB Disc& Stem:13CR 

RF/BW BB,OS&Y HAND WHEEL 

CHECK 

VALVE 

  

DN6 - DN50   API-602 PN16 Body:A182 Gr 304 Trim:SS304 SEAT STELLITE 

STL SW BC,LIFT 

DN65 - DN300   ASME-B16.34 PN16 A395 13CR RF BC,SWING 

BALL VALVE DN6 - DN100   ASME-B16.34 PN16 Body:A105 Ball & Stem: AISI304 

Seat:PTFE RF BALL LEVER.FULL BORE 

BUTTERFLY 

VALVE 

  

  

  

  

  

DN50 - DN150   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER LEVER. 

DN50 - DN150   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER AIR CYLINDER W/L.SWITCH 

DN50 - DN150   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER ELECTRIC MOTOR W/L.SWITCH 

DN200 - DN300   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER  WHEEL WITH GEAR 

DN200 - DN300   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER  AIR CYLINDER W/L.SWITCH 

DN200 - DN300   ASME-B16.34 PN16 Body: A216-WCB Trim:13CR Lining: EPDM 

Seals: Viton RF WAFER ELECTRIC MOTOR W/L.SWITCH 

GASKET 

  

DN6 - DN150   V-6500 NON-ASBESTOS OR EQ. ASME150 4.0 mm T FLAT RING 

DN200 - DN300   V-6500 NON-ASBESTOS OR EQ. ASME150 4.0 mm T FLAT RING 

BOLT & NUT ALL SIZE   STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED 

 



S
T

E
E

L
 D

O
O

R
/R

O
L

L
IN

G
 S

H
U

T
T

E
R

4M
 W

ID
E

 X
4M

 H
T

STEEL DOOR/ROLLING SHUTTER
6M WIDE X6M HT

S
T

E
E

L
 D

O
O

R
/R

O
L

L
IN

G
 S

H
U

T
T

E
R

4M
 W

ID
E

 X
4M

 H
T

STEEL DOOR/ROLLING SHUTTER
6M WIDE X6M HT

S
T

E
E

L
 D

O
O

R
/R

O
L

L
IN

G
 S

H
U

T
T

E
R

4M
 W

ID
E

 X
4M

 H
T

S
T

E
E

L
 D

O
O

R
/R

O
L

L
IN

G
 S

H
U

T
T

E
R

4M
 W

ID
E

 X
4M

 H
T

D
o

z
e

r 
e

n
tr

y
D

o
z
e

r 
e

n
tr

y

STEEL DOOR/ROLLING SHUTTER
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FGL - FINISHED GROUND LEVEL

FFL - FINISHED FLOOR LEVEL

T.O.PF - TOP OF PLATFORM
TOC - TOP OF CONCRETE

OPENG - OPENING

MR - MONORAIL
THK.  - THICK

TYP - TYPICAL

GDWB - GYPSUM DEWATERING BUILDING.
VBF - VACUUM BELT FILTER

N

1. ALL DIMENSIONS ARE IN MILLIMETRES AND ELEVATIONS IN METRES.

2. EL (±)0.00M IS FFL OF POWER HOUSE BUILDING WHICH CORRESPONDS TO RL (+)209.00M

3. FGL IN GYPSUM DEWATERING BUILDING AREA IS RL (+)208.00M

4. THE EQUIPMENT MACHINERY SIZES SHOWING IN THE DRAWING IS INDICATIVE ONLY AND

WILL BE CONFIRMED AFTER VENDOR DATA. THE MAXIMUM ANTICIPATED SIZE AND LOADING

IS PROVIDED IN THE DRAWING.

5. FLOOR OPENINGS, PIPE CROSSINGS SHALL BE CONFIRMED DURING DETAIL ENGINEERING.

6. DETAILS OF STAIRCASE, SUITABLE DOORS, WINDOWS, VENTILATORS SHALL BE CONSIDERED

BY CIVIL DESIGNER FOR GYPSUM DEWATERING BUILDING.

SI No. Equipment Description
Not to exceed loads

(kg.)

1. Primary Hydrocyclone 2000

2. Belt Filter Washing Tank Pump 2000

3. Belt Filter Washing Tank 10000

4. Vacuum Belt Filter 80000

5. Vacuum Receiver 2000

6. Vacuum Pump 8000

7. Belt Support Fan A/B 2000

8. Filtrate water Pump Later

9. Filtrate water Tank Later

10. Secondary Hydrocyclone 2000

1. 0-FW-000-00785   :   PLANT LAYOUT OF FGD SYSTEM

2. 3-FW-000-00857   :  P&ID OF GDWS
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FGL - FINISHED GROUND LEVEL

FFL - FINISHED FLOOR LEVEL

T.O.PF - TOP OF PLATFORM

TOC - TOP OF CONCRETE
OPENG - OPENING

MR - MONORAIL

THK.  - THICK
TYP - TYPICAL

GDWB - GYPSUM DEWATERING BUILDING.

VBF - VACUUM BELT FILTER

N

1. ALL DIMENSIONS ARE IN MILLIMETRES AND ELEVATIONS IN METRES.

2. EL (±)0.00M IS FFL OF POWER HOUSE BUILDING WHICH CORRESPONDS TO RL (+)209.00M

3. FGL IN GYPSUM DEWATERING BUILDING AREA IS RL (+)208.00M

4. THE EQUIPMENT MACHINERY SIZES SHOWING IN THE DRAWING IS INDICATIVE ONLY AND

WILL BE CONFIRMED AFTER VENDOR DATA. THE MAXIMUM ANTICIPATED SIZE AND LOADING

IS PROVIDED IN THE DRAWING.

5. FLOOR OPENINGS, PIPE CROSSINGS SHALL BE CONFIRMED DURING DETAIL ENGINEERING.

6. DETAILS OF STAIRCASE, SUITABLE DOORS, WINDOWS, VENTILATORS SHALL BE CONSIDERED

BY CIVIL DESIGNER FOR GYPSUM DEWATERING BUILDING.

SI No. Equipment Description
Not to exceed loads

(kg.)

1. Primary Hydrocyclone 2000

2. Belt Filter Washing Tank Pump 2000

3. Belt Filter Washing Tank 10000

4. Vacuum Belt Filter 80000

5. Vacuum Receiver 2000

6. Vacuum Pump 8000

7. Belt Support Fan A/B 2000

8. Filtrate water Pump Later

9. Filtrate water Tank Later

10. Secondary Hydrocyclone 2000

1. 0-FW-000-00785   :   PLANT LAYOUT OF FGD SYSTEM

2. 3-FW-000-00857   :  P&ID OF GDWS
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 BHUSAWAL TPS (1X660MW) FGD PACKAGE 

 

PAINTING SCHEME FOR FGD SYSTEM 

CUST ORDER REF: 48/PPMM/SE-IV/Panki Extn.dt. 31.03.2018 

BHEL RANIPET Customer No(s).:    R4U8& R673 (for GAD) 

 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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RECORD OF REVISION 

REV NO DATE DETAILS OF REVISION 

00 25.04.2019 Original Issue  -  First  Submission 

01 08.05.2019 Revised Issue- Changes as per the comments incorporated in the document 

02 19.10.2019 Revised Issue- New PGMAs added under FGD system and Engg has deleted some PGMAs too as they have been amalgamated , hence 

addition & deletion of new PGMAs done under Sl nos: 3,5,13, 15, 17, 19, 20, 22, 23, 24, 26, 27, 29, 31, 36, 37, 40, 41, 45, 46& 48 
under FGD and resubmitted for your kind approval.  There is no change in the painting scheme, only the PGMAs are added/deleted 

under the above mentioned Sl nos. We request you to kindly review and approve our painting scheme.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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1. FGD SYSTEM 

1 Slurry recirculation pump 

System 

 

FW 212 

Power tool cleaning to 

St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  

(Two coats) 
 

70 140 

2 Absorber system internals  

(Structural items) 

FW 213 

Power tool cleaning to 

St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

3 Mist eliminator & 

Accessories, Absorber 

baffle support, Mist 
eliminator support& Spray 

pipe support  
(Structural Items) 

FW 215 

FW 216 

FW 217 
FW 218 

Power tool cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

4 Absorber System- Base 

(Structural CS surfaces) 

FW 219  

 
 

 
Blast Cleaning to Sa 

2.5 Near White metal 
with surface 

roughness profile to 
40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 
 

 
Intermediate: One coat of 

Polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid 

by volume- 80% (min)) DFT = 100 
µm per coat 

75 

 
 

 
 

 
100 

 

 
 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

 
 

 

 
 

 
 

40 
 

 

215 

5 Absorber system 

structures & Absorber 
shear plate 

 

FW 220 

FW 231 

 

 
 

 
Blast Cleaning to Sa 

2.5 Near White metal 
with surface 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 

 
 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

 
40 

 
 

 
 

250 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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roughness profile to 
40-60 µm 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid 
by volume- 80% (min)) DFT = 100 

µm per coat 

Finish coat at site: One coat 
of Two pack Aliphatic Acrylic 

PU finish Paint to IS 13213 
(solid by volume- 40% (min)), 

DFT = 35 µm per coat; DFT- 
35 µm 

Shade: Grey white (RAL 

9002) 

 
 

35 
 

 
 

 

 

6 Absorber system casing 

bottom 
(Outside surfaces) 

 

FW 221  

 
 

 
Blast Cleaning to Sa 

2.5 Near White metal 
with surface 

roughness profile to 
40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 

 
Intermediate: One coat of 

Polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid 

by volume- 80% (min)) DFT = 100 
µm per coat 

75 
 

 

 
 

 
100 

 
 

 
Finish: One coat of Polyamide 

cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

 
 

 
 

 
 

 
40 

 
 

215 

7 Absorber system casing 

top  

(Outside surfaces) 
 

FW 222  

 

 
 

Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 
 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid 
by volume- 80% (min)) DFT = 100 

µm per coat 

75 
 

 
 

 
 

100 

 

 

 
Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

 

 
 

 
 

40 
 

 

215 

8 Absorber system 

accessories 

Temp<90°C 

FW 223 
Power tool cleaning to 

St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  

(Two coats) 
 

70 140 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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9 Emergency Quench water 
tank- Outside surfaces 

 

FW 226 Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 
 

 
Intermediate: One coat of 

Polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid 

by volume- 80% (min)) DFT = 100 

µm per coat 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

40 215 

10 Emergency Quench water 
tank- Inside surfaces 

 

FW 226 Blast cleaning to Sa 
2½ (Near white 

metal) with surface 
profile 35-50µm 

Primer Coat: Two coats of Red Oxide Zinc phosphate primer to IS 12744 
DFT- 60µm (min) 

 

 

11 Emergency quench system 

 

 

FW 227 

Power tool cleaning to 

St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

12 Absorber- W/D interface 
(Structural items)  

FW 228 

Power tool cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

13 W/D Wash system, Air 

oxidation system 
Temp<90°C 

 

FW 229 

FW 230 Power tool cleaning to 

St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

14 Duct supports between 
Bypass & Absorber 

FW 232 Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 
 

Intermediate: One coat of 

Polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

 
 

40 215 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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by volume- 80% (min)) DFT = 100 
µm per coat 

15 Duct support between 
Absorber & Stack 

FW 234 Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid 
by volume- 80% (min)) DFT = 100 

µm per coat 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 

 
 

 

40 215 

16 Structures for RC Pump 
house 

FW 236 Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid 
by volume- 80% (min)) DFT = 100 

µm per coat 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

40 215 

17 Slurry distribution & 
Oxidation Air distribution 

system, Viewing ports& 
Handling equipment 

Temp<90°C 

 

FW 239 
FW 243 

FW 244 
FW 249 

Power tool cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

18 Expansion 
joint 

between 
bypass 

Temp-
150°C 

Flue gas 
swept 

surface 
(Inside) 

 
 

 
FW 251 

Power Tool 
Cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (two coats) 

70 NIL -- 70 

Insulated 

surfaces 

Power Tool 

Cleaning to 
St3 (SSPC-SP3) 

HR Aluminium paint to IS 13183 

Gr.II (upto 400 deg C)  
(Two coats) 

 
 

 

 
 

40 NIL -- 40 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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19 Expansion 
joint 

between 

absorber 
(Structural 

portion) 
Temp-60°C 

Flue gas 
swept 

surface 

(Inside) 

 
 

 

FW 252 

Power Tool 
Cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 

70 NIL -- 70 
 

Insulated 

surfaces 

Power Tool 

Cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5 
(Two coats) 

 

70 140 

20 Ducts 
between 

Bypass& 
Absorber 

Temp-

120°C 

 

Flue gas 
swept 

surface 
(Inside) 

 
 

FW 255 

Power Tool 
Cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer 
to IS: 12744 (Two coats) 

70 NIL -- 70 
 

Insulated 

surfaces 

Power Tool 

Cleaning to 
St3 (SSPC-SP3) 

HR Aluminium paint to IS 13183 

Gr.II (upto 400 deg C) 
(Two coats) 

40 NIL -- 40 

21 Ducts 

between 
Absorber& 

Stack 
Temp-55°C 

to 60°C 

Flue gas 

swept 
surface 

(Inside) 

FW 257 Power Tool 

Cleaning to 
St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer 

to IS: 12744 (Two coats) 

70 NIL -- 70 

 
 

Insulated 
surfaces 

Power Tool 
Cleaning to 

St3 (SSPC-SP3) 

Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5 

(Two coats) 
 

70 140 

 
 

 

22 

 
 

 

Duct structure between 
bypass & Absorber, 

Absorber & Stack 
 

 
 

 

FW 260 
FW 262 

 

Blast Cleaning to Sa 
2.5 Near White metal 

with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 
 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid 
by volume- 80% (min)) DFT = 100 

µm per coat 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 

 
Finish coat at site: One coat 

of Two pack Aliphatic Acrylic 
PU finish Paint to IS 13213 

(solid by volume- 40% (min)), 
DFT = 35 µm per coat; DFT- 

35 µm 
Shade: Grey white (RAL 

9002) 
 

40 
 

 
 

 

 
 

 
35 

 
 

 
 

 
 

250 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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23 Foundation material for 

duct structures, Absorber, 
Elevators, RC pump shed & 

Staircase, Tanks, Pipe 
racks, Silo Structure  

FW 280 

FW 281 
FW 282 

FW 283 
FW 740 

FW 760 

FW 762 
FW 763 

 

Temporary rust preventive fluid application as per PRQA 523 

DFT- 20µ 
All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust 

preventive fluid.  During execution of civil works the dried film of coating will be removed using Organic 
Solvents. 

24 Supporting structure for 
Emergency Quench water 

tank &Structures for 
Elevator 

 

FW 285 
FW 292 

Blast Cleaning to Sa 
2.5 Near White 

metal with surface 
roughness profile to 

40-60 µm Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 

Intermediate: One coat of 
Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid by 
volume- 80% (min)) DFT = 100 µm 

per coat 

75 

 
 

 
 

 
100 

Finish: One coat of 
Polyamide cured Epoxy 

based finish coat (solid by 
volume- 40% (min)) DFT 

= 40 µm per coat Shade: 
Grey white RAL9002 

 
Finish coat at site: One 

coat of Two pack Aliphatic 
Acrylic PU finish Paint to 

IS 13213 (solid by 
volume- 40% (min)), DFT 

= 35 µm per coat; DFT- 
35 µm 

Shade: Grey white 
(RAL 9002) 

 

40 

 
 

 
 

 
 

 
35 

 
 

 
 

 
 

250 

25 Elevator and accessories 
 

FW 293 

Power tool cleaning 

to St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

Synthetic enamel to IS 
2932 grey shade 692 of  

IS 5  
(Two coats) 

 

70 140 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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26 Galleries and railings for 

Staircase & Elevator, 
Absorber, Tank, Ducts, 

Platform for Pipe rack& 
Sub pipe rack, Limestone 

silo approach platform 

FW 237 

FW 610 
FW 613 

FW 722 
FW 733 

FW 766 
FW 767 

 

Gratings & Step 
treads- Blast 

cleaning to Sa 
2½ / Acid 

pickling to  
SSPC-SP8 

Hand rails, Gratings- Hot dip galvanizing to 610gms/sq.m (minimum) and to a coating 

thickness of 80µm (minimum) 

 

27 Galleries and railings for 
Staircase & Elevator, 

Absorber, Tank, Ducts, 

Platform for Pipe rack& 
Sub pipe rack, Limestone 

silo approach platform– 
Structures other than the 

above 
 

 
FW 237 

FW 610 

FW 613 
FW 722 

FW 733 
FW 766 

FW 767 
 

 
 

 
Blast Cleaning to Sa 

2.5 Near White 
metal with surface 

roughness profile to 
40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm per 

coat; DFT- 75µm 
 

Intermediate: One coat of Polyamide 
cured Epoxy based MIO pigmented 

Intermediate coat (solid by volume- 
80% (min)) DFT = 100 µm per coat 

75 
 

 
 

 
 

100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat  
Shade: Grey white 

RAL9002 

 
 

 

 
 

40 
 

 

 
 

215 

28 Slurry pumps & 

accessories. 
 

FW 701 
Power tool cleaning 

to St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to IS: 

12744 (Two Coats) 
70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  

(Two coats) 

70 140 

29 Process Water pumps & 
accessories 

FW 702 

Power tool cleaning 
to St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to IS: 
12744 (Two Coats) 

70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

30 Monorail for hoist & cranes 
 

FW 710 Blast Cleaning to Sa 
2.5 Near White 

metal with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm per 
coat; DFT- 75µm 

 

Intermediate: One coat of Polyamide 
cured Epoxy based MIO pigmented 

Intermediate coat (solid by volume- 

80% (min)) DFT = 100 µm per coat 
 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

40 215 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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31 Handling Equipment in 
FGD- Chain pulleys, 

Hoists& Manhole door, Air 

cannon silo, Bag filter& fan 
assy, Nozzles and Flanges 

FW 713 
FW 714 

FW 717 

FW 723 
FW 724 

FW 725 
 

Power tool cleaning 

to St3(SSPC-SP3 
Red Oxide Zinc Phosphate Primer to IS: 

12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

70 140 

 

32 

 

Agitator support 
 

 

 
 

FW 721 

Blast Cleaning to Sa 

2.5 Near White 
metal with surface 

roughness profile to 
40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm per 

coat; DFT- 75µm 
 

Intermediate: One coat of Polyamide 

cured Epoxy based MIO pigmented 
Intermediate coat (solid by volume- 

80% (min)) DFT = 100 µm per coat 

75 

 

 
 

 
 

100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat Shade: 
Grey white RAL9002 

 
 

 

40 215 

33  
 

 
Limestone silo structures 

 

 
 

 
FW 730 

Blast Cleaning to Sa 
2.5 Near White 

metal with surface 
roughness profile to 

40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm per 

coat; DFT- 75µm 
 

Intermediate: One coat of Polyamide 

cured Epoxy based MIO pigmented 

Intermediate coat (solid by volume- 
80% (min)) DFT = 100 µm per coat 

75 
 

 
 

 
 

100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

Finish coat at site: One coat 
of Two pack Aliphatic Acrylic 

PU finish Paint to IS 13213 
(solid by volume- 40% (min)), 

DFT = 35 µm per coat; DFT- 
35 µm 

Shade: Grey white (RAL 

9002) 

40 
 

 
 

 
35 

250 

34 Limestone Silo- Outside 

surfaces 

 

 

 

 

 

 
 

 

FW 731 

Blast Cleaning to Sa 

2.5 Near White 
metal with surface 

roughness profile to 
40- 60µm 

 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm per 
coat; DFT- 75µm 

 
 
 

Intermediate: One coat of Polyamide 

cured Epoxy based MIO pigmented 

75 
 

 
 

 
 

100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

 
 

40 215 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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Intermediate coat (solid by volume- 
80% (min)) DFT = 100 µm per coat 

 
 

35 Lime stone Silo- Inside 

surfaces  
 

 

 
FW 731 

Blast cleaning to 

Sa 2½ (Near 
white metal) with 

surface profile 
35-50µm  

  Primer Coat:  

Two coats of Red Oxide Zinc phosphate 
primer to IS 12744 

DFT- 70µm (min) 

 (SS lining is inside the Limestone 

silo, hence primer is only 
envisaged) 

70 NIL -- 70 

36 Lime stone Mill- Outside 

surfaces & Accessories 

FW 735 

Power tool cleaning 
to St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to IS: 
12744 (Two Coats) 

70 

 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

37 Lime stone Mill- Inside 

surfaces 

FW 735 Power Tool 

Cleaning to 
St3 (SSPC-SP3) 

Primer: Two coats of Red Oxide 

Zinc phosphate primer to IS: 12744 
 

70 -- -- 70 

38 Gypsum belt filter and 

accessories-  
Structural Mechanical 

items 

FW 738 

Power tool cleaning 
to St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to IS: 
12744 (Two Coats) 

70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  

(Two coats) 
 

70 140 

39 Lime stone slurry storage 
tank, Auxiliary absorber 

tank, Filtrate tank, 

Wastage water tank, 
Secondary Hydro cyclone 

feed tank,  
Process Water tank, Belt 

filter washing tank, 
Clarified water tank 

Neutralization Tank  

 Outside surfaces 

FW 742 
FW 743 

FW 744 

FW 745 
FW 747 

FW 748 
FW 785 

FW 800 
FW 802 

 

 
 

 
Blast Cleaning to Sa 

2.5 Near White 
metal with surface 

roughness profile to 
40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm per 
coat; DFT- 75µm 

 

Intermediate: One coat of Polyamide 

cured Epoxy based MIO pigmented 
Intermediate coat (solid by volume- 

80% (min)) DFT = 100 µm per coat 

75 

 
 

 
 

 
100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat  

Shade: Grey white 
RAL9002 

 
 

 

40 215 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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40 Lime stone slurry storage 
tank, Auxiliary absorber 

tank, Filtrate tank, 

Wastage water tank, 
Secondary Hydro cyclone 

feed tank,  
Process Water tank, Belt 

filter washing tank, 

Clarified water tank 
Neutralization Tank& 

Internal structures  
Inside surfaces 

FW 742 
FW 743 

FW 744 

FW 745 
FW 747 

FW 748 
FW 749 

FW 785 

FW 800 
FW 802 

Blast cleaning to 
Sa 2½ (Near 

white metal) with 

surface profile 
35-50µm 

Primer:   Two coats of Red oxide Zinc 

phosphate primer to IS 12744 

DFT- 70µm (min) 

(Liner is given in the inside surfaces 

of tank) 

 
 

 

70 -- -- 70 

41 Process water pipe 

accessories& cooling water 
pipe accessories 

(Temp<90°C) 

 

FW 751 

FW 752 Power tool 
cleaning to 

St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

42 Slurry pipe accessories 
(Temp<90°C) 

 

FW 753 
Power tool 

cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

43 Service Air pipe 

accessories 

(Temp<90°C) 

 

FW 754 
Power tool 
cleaning to 

St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 

44 Instrument air pipe 
accessories 

(Temp<90°C) 

 

FW 755 
Power tool 

cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 

IS: 12744 (Two Coats) 
70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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45 All Valves and fittings 
(Temp <95°C) 

 

FW 815 
to  

FW 851 

Power tool 

cleaning to 
St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

 
Synthetic enamel to IS 2932 

grey shade 692 of IS 5  
(Two coats) 

 

70 140 

46 Structure for Pipe racks, 
Sub pipe racks 

Trestle for pipe racks 
 

FW 761 
FW 765 

FW 768 
FW 769 

Blast Cleaning to 
Sa 2.5 Near White 

metal with surface 
roughness profile 

to 40-60 µm 

Primer: One coat of Inorganic Zinc 
silicate primer to IS 14946, (Solid by 

volume- 60% (min)), DFT = 75 µm 
per coat; DFT- 75µm 

 

Intermediate: One coat of 

Polyamide cured Epoxy based MIO 
pigmented Intermediate coat (solid by 

volume- 80% (min)) DFT = 100 µm 
per coat 

75 

 

 
 

 
 

100 

Finish: One coat of Polyamide 
cured Epoxy based finish coat 

(solid by volume- 40% (min)) 
DFT = 40 µm per coat Shade: 

Grey white RAL9002 
 

Finish coat at site: One coat 
of Two pack Aliphatic Acrylic 

PU finish Paint to IS 13213 
(solid by volume- 40% (min)), 

DFT = 35 µm per coat; DFT- 
35 µm 

Shade: Grey white (RAL 

9002) 

 40 
 

 

 
 

 
 

 
35 

250 

47 Structures inside Gypsum 

Dewatering Building & Ball 
Mill Building 

FW 787  

 
 

Blast Cleaning to 
Sa 2.5 Near White 

metal with surface 
roughness profile 

to 40-60 µm 

Primer: One coat of Inorganic Zinc 

silicate primer to IS 14946, (Solid by 
volume- 60% (min)), DFT = 75 µm 

per coat; DFT- 75µm 
 

Intermediate: One coat of 

Polyamide cured Epoxy based MIO 

pigmented Intermediate coat (solid by 
volume- 80% (min)) DFT = 100 µm 

per coat 

75 
 

 
 

 
 

100 

Finish: One coat of Polyamide 

cured Epoxy based finish coat 
(solid by volume- 40% (min)) 

DFT = 40 µm per coat  
Shade: Grey white 

RAL9002 
 

 

 

40 215 

48 Tools, Air receivers, 

commissioning spares, 
Mandatory spares 

 

 

FW 798 

FW 988 
FW 996 

Power tool 
cleaning to 

St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to 
IS: 12744 (Two Coats) 

70 

 

Synthetic enamel to IS 2932 
grey shade 692 of IS 5  

(Two coats) 
 

70 140 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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2. GATES & DAMPERS (Released under R673 WO) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

01 
Gates & Dampers > 95° C 

Insulated Surfaces 

57 363 

57 413 

57 560 

57 570 

57 583 

57 603 

57 613 

 

Power tool 

cleaning  to 

St3 (SSPC-SP3) 

HR Aluminium paint to IS 13183 Gr. II 40 -- -- 40 

02 

Ladder, Cage for Ladder, Toe 

Guard Plate 

Floor Grill, Hand Rails, Hand 

Rail Post, 

 

57 566 

57 666 
Hot Dip Galvanizing to 610 gm per Sq. Meter  (minimum) and to a coating thickness of 87 µm  (minimum) 

03 
Other Structural Items – other 

than sl.no. 3 of above. 

57 566 

57 666 

Power tool 

cleaning to 

St3(SSPC-SP3 

Red Oxide Zinc Phosphate Primer to IS: 

12744 (Two Coats) 
70 

Synthetic enamel to IS 2932 

grey shade 692 of IS 5 (Two 

coats) 

 

70 140 

04 
Ducts Commissioning Spares 

 
57 988 As per respective items mentioned in this Painting Scheme 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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3. PAINTING OF DAMAGED AREAS 

Areas where paint has deteriorated badly by erosion and areas where the paint film has lost its adhesion property   and   

where the steel has got rusted appreciably -  these areas   are to be repainted as per the following procedure: 

SL 
NO 

SURFACE LOCATION SURFACE  PREPARATION PRIMER, INTERMEDIATE & FINISH 

1 Paint damaged Components falling 
under FGD  

Sl nos. 4,5,6,7, 

9,14,15,16,22,24,27,30,32,33,34, 
39, 46& 47 

Hand/ Power Tool cleaning to Bare 
metal to minimum 6 inches 

peripheral area adjoining to 

damaged area 

Primer: Epoxy Zinc rich primer to IS 14589, DFT-70µ  
(If Metal surface exposed) followed by intermediate & 

finish coat as per respective scheme 

If primer is intact- Intermediate & finish as per respective 
scheme 

2 Paint damaged components failing 

under other Sl nos of FGD& GAD  

Power Tool Cleaning to Bare metal Primer and Finish  :  As given in respective scheme 

 

 

 

 

 

 

 

 

 

 

 

 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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GENERAL NOTES 

1. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above. 

2. Machined items are to be applied with coat of temporary rust preventive oil 

3. PGMAs covered in sub-supplier (ie., Purchased) items viz., Agitator and other sub-delivery components etc., are not indicated in the above list.  

However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main equipment 

covered in this document. 

4. In sub-assy, wherever plates / sheets of thickness less than or equal to 5mm and rods are used, very minor items like clamps, small items etc - 

Power Tool or Hand Tool Cleaning to  SSPC - SP 3 / SP 2 shall be followed and painting under Sl no:01 of FGD shall be followed. 

5. Ground shade/colour of finish paints and identification tag/band for equipments, piping, pipe services, supporting structures and other components is 

followed as per the color coding practice at site. 

6. All components covered under different PGMAs are to be painted. In case any component is left out, the same shall deemed to be included under 

the relevant section. 

7. All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves shall be coated with temporary rust 

preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents. 

8. All steel structures shall be provided with painting as given in the specification. Further, painting system shall also meet the requirements of 

corrosivity category C3 (durability high) as per ISO 12944. 

9. Finish coat to be applied after an interval of min 10 hrs and within 6 months (after completion of intermediate coat). 

10. Bottom of base plate including below zero level portion marked in Supporting Columns of structures which will be embedded in concrete, those surfaces 

shall be prepared by manual cleaning to ST3 and provided with primer coat of chlorinated rubber based zinc phosphate primer of min. 50 µm DFT. 

 

 

 

 

 

 

 



Sl 
No 

 

SURFACE LOCATION PGMA 
SURFACE 

PREPARATION 

PRIMER FINISH TOTAL  

DFT IN 
(µm 

min.) 
PAINT 

DFT 
(µm 

min.) 

PAINT 
DFT 
(µm 

min.) 
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PAINTING SCHEME- DETAILS OF PROCUREMENT & APPLICATION PROCESSES 

 

 

 

SL 

NO 

TYPE OF PAINT SPECIFICATION 

OF PAINT 

NO OF 

PACK 

VOLUME OF 

SOLIDS 

(% Min) 

MODE OF 

APPLICATION 

MIN. OVER 

COATING 

INTERVAL 
(hours) 

SHADE 

01 Inorganic Zinc 

silicate primer 

IS 14946  2 60 Airless Spray only 24  

02 Epoxy High solid- 

Polyamide cured 

Epoxy based MIO 
pigmented 

intermediate coat 

-- 2 62 Airless Spray only 16 Brown 

03 Aliphatic isocyanate 

acrylic polyurethane 

paint 

IS 13213 2 40 Spray 16 Corresponding 

shade no 

04 Epoxy based 

polyamide cured 

finish paint 

IS 14209 2 40 Brush/Spray 24 Corresponding 

shade no 

05 Heat resistant 

aluminium paint 

IS 13183 Grade II 1 -- Brush/ Spray 24 -- 

06 Long oil alkyd 
Synthetic enamel 

finish paint 

IS 2932 1 35 Brush/ Spray 12 Corresponding 
shade no 

07 Red oxide Zinc 
phosphate primer 

IS 12744 1 -- Brush/ spray 12 -- 
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