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1.0 INTENT OF SPECIFICATION 

1.1 The specification covers Supply part, Services part and supply of Mandatory spares. Scope of 
Supply shall comprise of design (i.e. Preparation and submission of drawing /documents 
including “As Built” drawings and O&M manuals), engineering, manufacture, fabrication, 
assembly, inspection / testing at vendor's & sub-vendor’s works, painting, maintenance tools 
& tackles, fill of lubricants & consumables (till handing over), mandatory spares along with 
spares for erection, start-up and commissioning, proper packing, forwarding, shipment and 
delivery of all equipment at site. Services part covers supervision services for erection & 
commissioning, trial run at site and carrying out Performance guarantee tests at site. Training 
of customer/ clients O&M staff covering all aspects of the Lime feeding/dosing system (LDS) 
and inclusive of training for Operation & Maintenance (6 days) at Site, training of customer’s 
personnel at manufacturer’s works (6 man-days including lodging and boarding), 
troubleshooting etc. shall be part of services to be provided by supplier. Services also include 
handing over of LDS package complete with all accessories in flawless condition to the 
customer, for the total scope defined for lime dosing/feeding system as per BHEL NIT & 
tender technical specification, amendment & agreements till placement of order for Lime 
Feeding/Dosing System (LDS) of Flue Gas Desulphurization (FGD) plant of 4x250 MW BRBCL 
NABINAGAR TPP, Aurangabad, Bihar of Bhartiya Rail Bijalee Company limited (BRBCL). 

1.2 There are four (4) units of each 250 MW and each unit is envisaged with one (1) FGD system. 

Two (02) Sets of lime feeding / dosing system (1 working + 1 standby) common for all three 

units shall be provided. Dosing pumps after the neutralisation tanks shall be common (1 

working + 1 standby). Supplier to read/refer P&ID/ technical specifications in conjunction 

with data sheets, as enclosed with the specifications. 

1.3 The contractor shall be responsible for providing all material, equipment & services, which 
are required to fulfil the intent of ensuring operability, maintainability, reliability and 
complete safety of the complete work covered under this specification, irrespective of 
whether it has been specifically listed herein or not. Omission of specific reference to any 
component / accessory necessary for proper performance of the equipment shall not relieve 
the contractor of the responsibility of providing such facilities to complete the supply, 
erection and commissioning (Supervision of E&C by supplier & E&C by BHEL), performance 
and guarantee/demonstration testing of LIME FEEDING / DOSING SYSTEM. 

1.4 The Bidder shall offer only proven design, which meets the Provenness criteria indicated in 
the NIT. Necessary document evidences shall be submitted along with the bid. If bidder 
doesn’t meet the specified provenness criteria, their bid may not be considered for further 
evaluation. 

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

1.6 The extent of supply under the contract includes all items shown in the drawings, 
notwithstanding the fact that such items may have been omitted from the specification or 
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schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing. Similarly, the extent of supply also includes all items required for 
completion of the system for its safe, efficient, reliable and trouble free operation and 
maintenance shall also be in supplier’s scope unless specifically excluded and 
notwithstanding that they may have been omitted in drawings / specifications or schedules.  

 
1.7 The general term and conditions, instructions to tenderers and other attachment(s) referred 

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

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

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

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

assumptions. 
 
1.10 Deviations, if any, should be very clearly brought out clause by clause along with cost of 

withdrawal in the enclosed schedule (in Section -II); otherwise, it will be presumed that the 
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given against 
the deviation, it will be presumed that deviation can be withdrawn without any cost to 
BHEL/it’s customer.   

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

requirements of different codes/standards and between respective clauses of sub-section C 
& sub-section D, more stringent clause as per the interpretation of the owner shall apply. 

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

incomplete and would become liable for rejection.  
 
1.13  For definition of words like Contractor, bidder, supplier, vendor, Customer/ Purchaser / 

Employer, consultant, please refer relevant clause of General Conditions of Contract (GCC). 
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1.0 SYSTEM DESCRIPTION 

The purpose of the specification is to provide complete Lime feeding/dosing system (LDS) for use in 

waste water neutralization in Flue Gas Desulphurization (FGD) plant for NABINAGAR TPP of 4x250 

MW, under the scope of this tender. 
Lime dosing system is provided to dose lime solution in wastewater tank of FGD system to increase 

pH from acidic zone to neutral (or slightly basic pH) (i.e. from 5.5 to 7.0) and after mixing of the 

effluent (using agitator/re-circulation system of the pumping system), the effluent shall be 

discharged once the waste water has been neutralized to desired pH. The lime dosing is envisaged to 

be done in wastewater tank continuously. 

Lime powder is to be stored in sacks in storage room provided at the ground floor of Gypsum 

Dewatering Building. Lime powder is filled manually in surge hopper/(s), which shall feed lime to 

vibrating feeders/Bucket Elevators (Bucket conveyor). Bucket elevator discharges lime powder in 

lime silo, from where the lime powder is fed to neutralisation tank via outlet chute/pipe using rotary 

feeder and screw conveyor provided at the bottom of lime silo. The lime is being dissolved in service 

water inside neutralization tank with the help of the motorized agitator (provided in neutralization 

tank). The dilute solution of lime prepared in neutralisation tank is then fed to the wastewater tank 

by means of lime slurry pumps (1W+1SB - common for LDS). The dosing is controlled as per 

requirements of desired pH in wastewater. (Tentative range of neutralization is from pH 5.5 to pH 

7.0).  

All piping, valves & instrumentation up to the employer’s terminal point shall be in the supplier’s 

scope. Supply of complete lime storage, feeding & dosing system shall be in supplier’s scope. The 

complete waste water neutralization system shall be automated and controlled from the control 

room (DCS control system-by BHEL). 

 

2.0 TECHNICAL INFORMATION  

1.2.1 Quantity of Lime Feeding/Dosing 
System 

Two (2x100%) Lots  (one working +one standby) & 
Common (1W+1SB) dosing pumps for LDS 

1.2.2 Quantity of water to be neutralized 40 m3/hr. 

1.2.3 Purity of Lime  83 % 
 

3.0 SCOPE OF SUPPLY & SERVICES  

The specification covers Supply part, Services part and supply of Mandatory spares. Scope of Supply 
shall comprise of design (i.e. Preparation and submission of drawing /documents including “As Built” 
drawings and O&M manuals), engineering, manufacture, fabrication, assembly, inspection / testing 
at vendor's & sub-vendor’s works, painting, maintenance tools & tackles, fill of lubricants & 
consumables (till handing over), mandatory spares along with spares for erection, start-up and 
commissioning, proper packing, forwarding, shipment and delivery of all equipment at site. Services 
part covers supervision services for erection & commissioning, trial run at site and carrying out 
Performance guarantee tests at site. Training of customer/ clients O&M staff covering all aspects of 
the Lime feeding/dosing system (LDS) and inclusive of training for Operation & Maintenance (6 days) 
at Site, training of customer’s personnel at manufacturer’s works (6 man-days including lodging and 
boarding), troubleshooting etc. shall be part of services to be provided by supplier. Services also 
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include handing over of LDS package complete with all accessories in flawless condition to the 
customer, for the total scope defined for lime dosing/feeding system as per BHEL NIT & tender 
technical specification, amendment & agreements till placement of order for Lime Feeding/Dosing 
System (LDS). 

Design: Includes basic engineering, detail engineering, preparation and submission of engineering 
drawings/calculations/datasheets/quality assurance documents/field quality plans, storage 
instructions, commissioning procedures, Erection & assembly Drawings, operation & maintenance 
manuals, performance guarantee test procedures and assisting BHEL in obtaining time bound 
approval from BRBCL.  

Supply: Includes manufacturing/fabrication, shop floor testing, stage inspections, final inspections, 
painting, packing & transportation, customer clearance/port clearance (as applicable) and any other 
statutory clearances and delivery at site. 

Services: following services are included in vendor’s scope- 

1. Supervision of Erection and Commissioning of the complete Lime feeding/dosing system at 
project site is in bidder’s scope. Detailed Erection and commissioning procedure, check list shall 
be submitted by successful bidder and same shall be followed by BHEL for erection and 
commissioning of the system at site.  

2. Trial run at site and carrying out Performance guarantee tests at site & handover in flawless 
condition of the package to the customer is in bidder’s scope. 

3. Training of customer/ client O&M staff covering all aspects of the Lime Feeding/Dosing system - 
operation & maintenance (6 days) at Site is in bidder’s scope. 

4. Training of customer at manufacturer’s works (6 man-days) including lodging and boarding) is in 
bidder’s scope.  

5. TA/DA, boarding and lodging of bidder’s personnel shall be borne by the bidder and shall be 
inclusive in supervision portion. 

6. During implementation of logic and FAT of BHEL DCS, bidder will depute his concerned 
representative for technical support as and when required by customer / BHEL. Bidder to attend 
regular engineering meeting with BHEL and Customer fortnightly in BHEL or Customer office as 
decided during detail engineering. Vendor will depute his entire concerned engineering 
representatives along with the project manager for discussion and approval of engineering 
drawings/ documents during detailed engineering to meet project’s various milestones and 
completion schedule, without any price implication to BHEL and Customer. Meeting can be held 
at site also.  

7. Visits shall be planned by BHEL site team and prior intimation shall be sent to supplier for visit 
to site for supervision services. Bidder shall be informed at least 10 days in advance for the 
requirement of visit at site. Visiting team shall consist of one or two expert of bidder as deemed 
necessary by them. 

8. Relevant requirements as per GTR, GCC, ECC & SCC etc. 
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Supplier’s scope covers complete Lime Feeding/Dosing system including start-up spares and 
required special tools. Supplier to refer enclosed progressive `GA of Gypsum Dewatering building’ 
drg. No.- 0270-109-PVM-B-047. Supplier to note that Lime preparation/neutralisation tanks shall be 
placed on ground level. Slurry feeding/dosing pumps shall also be placed on ground level for further 
dosing lime to Waste Water Tank (00 HTM 05 BB 001)- refer `P & ID -Waste Water System’ drg no.- 
B240-00449 to B240-00451- 3-Sheets 

 The scope of supply for complete Lime Feeding/Dosing system shall include but not limited to the 
following: 
 

 S.No Scope of work for Lime Dosing/Feeding system 

Lime Feeding/Dosing system for neutralization shall be complete with following-  

1. Entire Lime Feeding/Dosing System as per cloud marked portion of P&ID (drg no.- B240-00449 
to B240-00451, 3 sheets), Equipment Data sheet (Section-II, Annexure-8) & other Technical 
Specification requirements enclosed with this specifications. 

2. 2- Nos of Surge hopper shall be supplied (sloping portion lined with SS 304). 

3. 2-Nos of Vibrating feeder shall be supplied for feeding Lime from surge hopper to Bucket 
elevator. 

4. 2-Sets of Continuous Discharge Type Bucket Elevator shall be supplied with standard 
components like buckets (SS-304), belt, drive/tail pulleys with shaft & bearing assemblies, 
middle/top/bottom casings, take up unit, drive base frame, drive unit – geared motor, chain for 
final power transmission, zero speed switch, complete with supporting steel structure, 
platforms, ladders, railings, and holdback as applicable along with all accessories and necessary 
hardware to handle/ discharge lime from ground level to Lime silo. Chute for feeding lime from 
bucket elevator to the lime silo shall be supplied. 

5. 2- Nos of Lime Silo (MS with SS 304 lining on conical portion) complete with supporting steel 
structure, platforms, ladders, railings, level switches, air relief devices, etc. shall be supplied.  
Aeration pads/ flexible vibro pads/ electro-magnetic vibrators for conical portion of silo shall be 
supplied as per system requirement to ensure free flow of lime from silo to onward equipment. 

6. 2-Nos. of self-cleaning bag filter system of suitable capacity along with blowers, automatic/on-
load cleaning system, etc. shall be supplied. 

7. 2-Sets of flange of 250 NB/suitable size for connecting silo to inlet chute of downstream 
equipment (Valve/ Rotary feeder / screw conveyor) shall be supplied. 

8. 2-Nos of Manual gate/ KGV shall be supplied for isolation purpose /control the feeding of lime 
from lime silo to downstream equipment. 

9. 2-Nos of Motorized Gates/KGV shall be supplied to control the feeding of lime from lime silo to 
screw conveyor 

10. 2-Nos of Rotary vane feeder/ Rotary air lock feeders (MOC –Stainless Steel) along with gear box, 
motor, etc shall be supplied. 

11. 2-Nos of Screw Conveyor shall be supplied.  
Screw conveyors shall be complete with screw flight with pipe, trough, end plates, inlet/outlet 
standard chutes, end shafts with bearings & plumber blocks, drive base frame, dust seals, drive 
geared motor, output coupling, zero speed switch and necessary hardware along with all 
accessories to handle/ discharge lime to neutralization. 

12. 2-Nos of Neutralisation Tank (MSRL) with SS dissolving basket, Agitator of SS construction with 
motor, reduction gear and its mounting arrangement, drain, manholes, level transmitters, level 
gauges, etc shall be supplied. 
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 S.No Scope of work for Lime Dosing/Feeding system 

13. 2-Nos Lime Slurry Pumps (1W+1S after Neutralisation tank) shall be supplied. 

14. Process water piping from TP outside building to neutralisation tanks along with overflow and 
drain piping of tanks, back-flushing pipeline along with valves, fittings, etc shall be supplied. 

15. Lime slurry piping from Neutralization Tanks to feeding/dosing pumps inlet & from 
feeding/dosing pumps outlet to  Waste water tank inlet along with re-circulation line with all 
required valves, fittings, etc shall form part of supply. 

16. All Interconnecting pipe/ ducts, valves and all chutes (inlet and discharge) for complete lime 
feeding system shall also be supplied. 

17. Painting and Rust Prevention during shipment and construction shall be ensured by bidder. 

18. Inland/export seaworthy packing as applicable and transportation of complete lime 
feeding/dosing system to site. 

19. Special tools & tackles as applicable. 

20. Erection and start-up spares as applicable. 

21. Installation, operation and maintenance manuals. 

22. Bidder to quote for the Recommended Spare Parts (for 24 months operation) with break up 
price (shall not be part of evaluation/PO). 

23. All instruments as required for the complete lime dosing/feeding system shall be supplied.  

24. Inspection and testing at site 

25. Any other items required for completeness of the equipment other than items covered in the 
exclusions. 

26. Mandatory spares as per attached list in specs at Section I-D-Annex II. 

27. Supervision of E &C of the complete Lime feeding/dosing system 

 
 

4.0 BASIC DESIGN  

 
This section covers the Design manufacturing and performance requirement of the Lime 
feeding/dosing system and accessories. 
 

4.1 BUCKET ELEVATOR SYSTEM 

 
1 General Requirement 
The type (Centrifugal/Continuous) of the Bucket Elevator shall be chosen by Bidder for the material 
and conditions specified. The Bucket Elevator shall be sized to handle the design capacity at the 
specified material bulk density & maximum material size. The equipment shall be complete with all 
necessary sub-systems and components and shall be designed and supplied in conformance with the 
attached datasheets, site conditions, specific Employer’s requirements and applicable International, 
National, State and Local codes. The Equipment shall be complete in all aspects and all items 
required for erection/smooth operation shall be in Bidder’s scope, unless otherwise noted in 
exclusions. Sizing of the equipment and components shall be the responsibility of the Bidder, based 
on the service conditions specified. 
 
2 Codes and Standards 
All design, fabrication, testing, supply and erection, if applicable, shall conform to the latest edition 
of all the relevant standards and regulations issued by the governing bodies. Bidder shall follow the 
applicable INDIAN/INTERNATIONAL codes by the following Organizations: 
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EN European Norm 
IEC International Electro Technical Commission 
ISO International Organization for Standardization 
DIN German Institute for Standardization (To be used when no EN standards exist) 
Other internationally acceptable standards/codes, which ensure equal or higher performance than 
those specified, shall also be accepted. Nothing in this specification shall be construed to relieve the 
contractor of the required statutory responsibility. In case of any conflict in the standard and this 
specification, the decision of the Employer shall be final and binding. 
 
3 Design Criteria 
The equipment shall be designed for continuous twenty-four-hour service. The Equipment shall be 
designed for service in a heavy duty industrial application, handling abrasive materials in a dusty 
environment. The Bucket Elevator should be sized to handle the design capacity as indicated on the 
Data Sheet with the minimum material bulk density and a maximum bucket filling of 75%. 
 
4 Casing 
Casing to be self-supported, dust-tight construction and capable of supporting head shaft, drive, and 
service platform. Head section is to be split and equipped with handles or lifting lugs for easy 
removal. Access and inspection doors are to be provided. Intermediate sections are to have a 
minimum plate thickness of 4 mm. Boot section to be fabricated of minimum 6 mm steel plate, with 
front and rear access panels. A beam is to be provided in casing for servicing internal gravity take-up. 
The beam may be located either in the boot section or intermediate section as applicable. 
 
5 Buckets 
Size, capacity and type of buckets and appropriate reinforcement necessary for the application shall 
be adequately sized. Provide pin holes in bottom of buckets for air relief, as necessary, when 
handling materials such as Lime. Bucket width is to be a minimum of four times the maximum 
particle size. 
 
6 Belting 
Belting shall be provided as specified elsewhere in the specification. 
 
7 Pulley 
Drive and guide pulleys shall be provided as specified elsewhere in the specification and shall be at 
least the minimum recommended for belt conveyor pulleys. 
 
8 Head Shaft and Bearings 
The bearings on head shaft to be antifriction type with one bearing fixed and the other expansion. 
All bearings are to have an L10 life of 60000 hours. 
 
9 Foot Shaft and Bearings 
The tail shaft is to be of hardened steel with tool steel sleeves operating in heat treated white iron 
bearings. All bearings are to have an L10 life of 60000 hours. 
 
10 Take-up 
Take-up shall be screw or internal gravity type with guide rails and weights included. 
 
11 Drive 
Bucket elevator drive should be sized as follows: 
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Minimum power for drive, either: 
100% bucket filling @ minimum material bulk density, or 
75% bucket filling @ maximum material bulk density, whichever is greater. 
12 Inspection and Access Doors 
Inspection doors and access doors shall be loose-hinged type with quick-opening jamb bar fasteners 
and gaskets enclosed and retained in the door. Access doors shall be 1.5m minimum. 
 
13 Dust Vent 
A dust collecting vent in the head section and boot section shall be furnished with drilled flanges. 
Bidder quote is to include recommended vent volumes for the boot and head sections of the 
elevator. The Pick-Up velocity shall not be greater than 2.5m/sec. 
 
14 Drive Equipment 
The Drive Equipment for Bucket Elevator shall be as specified elsewhere in the Specification. 
 

4.2 SCREW CONVEYOR 

 
1 Necessary overload protection guard for geared motor and drive chain to be provided. 

2 Zero speed switch not required.   However, speed sensing flag to be provided. 

3 The motor and Gear reducer should be mounted such that there is not vibration during 
operation of the conveyor. 

4 All fasteners shall be of Gr. 8.8 and reputed make. 
5 The data as per Annexure-8 to be filled in by vendor (in the same format only). 

 
 

4.3 LIME SILOS 

 
Contractor shall provide 2x 100% Lime Storage Silos for feeding lime to the Lime Neutralisation 

tanks. The lime storage silo shall be of minimum 24 hr. capacity (refer tentative dimensions in data 

sheet & attached sketch) and shall be complete with supporting steel structure, platforms, railings, 

ladders, power operated outlet gates, level switches, air relief devices, etc. For dust free operation 

each silo should be provided with a covering arrangement and a self-cleaning bag filter system of 

suitable capacity along with blower, automatic/on-load cleaning system, etc. The storage silos and 

hopper cones shall be fabricated of minimum 10 mm thick carbon steel with a SS lining of grade 

SS304 of minimum 4 mm thickness in the complete cones to ensure reliable discharge of material. 

The design of storage silos shall confirm to IS 9178 or any other proven international standards. The 

storage silo shall be capable of feeding the lime by motorized rotary feeding system to the Lime 

Neutralization tank. 

 

4.4 NEUTRALISATION TANK 

 

Contractor shall provide 2x100% Lime Neutralization tanks (lime preparation/dosing tanks) which 

shall be of minimum 8 hr. capacity (refer tentative dimensions in data sheet & attached layout) 

made of carbon steel with rubber lining.  
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Lime Neutralization tanks shall be designed, fabricated, erected and tested in accordance with the 

IS:803, latest edition. Additional Corrosion allowance of 3mm on the minimum tank shell thickness 

as calculated by IS:803, latest edition shall be provided by the Contractor. Tanks shall be made from 

IS:2062 quality mild steel plates of tested quality. The tanks shall be of welded construction. Interior 

surface of the tanks shall be lined with replaceable chlorobuty/bromobutyl rubber lining of minimum 

5 mm thickness and the outside surface shall be coated with paint as approved by the Employer. The 

tanks shall be provided with SS dissolving basket, Agitator of SS construction with motor, reduction 

gear and its mounting arrangement, drain, manholes, over flow & inlet level control valves, level 

transmitters, level gauges, etc. Coarse-screen(s) at suction-side of the lime dosing pumps (pumps 

installed after the neutralisation tank) shall be provided.  

 

4.5 AGITATORS (2nos, 1 in each Neutralisation Tank) 

 

Agitators shall be supplied in neutralisation tanks to prevent caking and settlement of particles out 

of the lime slurry. Agitators shall be designed for continuous operation unless otherwise specified. 

Vertical agitators shall be used in Neutralisation tank. The design of the agitators shall be of proven 

type.  

 

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

shall be complete with motor, gearbox, agitator shaft, coupling, safety guards, mechanical seal, 

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

 

All agitator parts and accessories in contact with the stirred fluid shall be constructed of materials 

specifically designed for the conditions and nature of the stirred fluid and be resistant to erosion and 

corrosion. The material for the shaft and agitator blades shall be in accordance with Alloy 926 or 

better. This does not release the Contractor of the responsibility for selecting the correct materials. 

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

access for operation, maintenance and agitator removal without interrupting plant operation. 

  

To prevent mechanical blocking load start-up after standstill of pumps, piping and agitators for 

slurries shall be applied with C-hose connection. Lifting lugs and eyes and other special tackle shall 

be provided as necessary to permit easy handling of the agitators and their components.  

Static and dynamic (as far as applicable) balancing of all agitators shall be carried out after assembly. 

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

maximum bending loads, induced by fluctuating hydraulic forces and torsional loads, based on the 

installed motor power. All exposed moving parts shall be covered by guards. 

The shape of the impeller blades of agitators shall be designed to avoid wear on the impellers which 

will affect the agitator performance as specified for a minimum period of 2 years of continuous 

operation under design conditions for the range of application specified in the specification. In order 

to avoid excessive wear impeller tip speeds must not exceed 12 m/s. Belt drives (if applied) shall be 
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properly designed to provide a minimum lifetime of 2 years under design conditions. Detailed 

calculation is to be submitted by bidder in support of selected rpm of agitator. 

 

4.6 LIME FEEDING/DOSING PUMPS 

 

The Contractor shall offer only proven design lime feeding/dosing pumps which were in successful 

operation in similar application at previous installations. The design, manufacture, installation and 

testing of the pumps shall follow the latest applicable Indian / International (ASME / EN / Japanese) 

Standards. 

The pumps shall be designed for continuous operation. The pump shall be capable of delivering the 

rated flow at rated head with margins.  

 

All the slurry pumps shall be provided with motorized suction and discharge valves. In addition, 
flushing water lines with motorized/pneumatic valves shall be provided for each pump for automatic 
flushing of the pump after each shut down. The process water lines shall be provided with 
pneumatic/motorized valves as per the proven practice of the Bidder. The pump casing should be 
radially split to allow easy removal of impeller.  

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 a hi chrome alloy 

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

used by the contractor shall be proven in previous installations. 

 

The material and thickness of the liners shall ensure a minimum service life of 2 years before 

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

than 14000 hrs. The design of the shaft shall ensure that the operating speed is at least 20% above 

the critical speed of the shaft. The pump shall be provided with seals of proven type and shall be 

designed for minimization of seal water consumption (if/as applicable). The shaft shall be supported 

on heavy duty ball/roller bearings. 

 

4.7 LIME SLURRY LINES, VALVES & INSTRUMENTS 

 

Lime slurry pipes shall be designed to keep the velocity above the settling velocity under all 
operating conditions. The contractor may provide a recirculation line with motorized isolation 
valve/restriction orifice made of erosion resistant material for the above purpose.  

All the pipes handling slurry shall be provided with replaceable rubber lining of proven quality. The 

Contractor can provide slurry pipes of size lower than 3” made up of abrasion resistant FRP material 

(silicon carbide coating on slurry exposed surface) if it has previous experience of providing the 

same. 

 

The isolation valves provided in all the slurry lines shall be of knife gate type/butterfly type unless 

specifically mentioned. Motorized actuators shall be provided for valves requiring frequent 
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operation as indicated in the relevant scheme. The valves shall be of proven type and the contractor 

shall submit a detailed valve schedule for employer’s approval. Reference list for previous 

installations for similar application shall also be furnished to the employer. Bidder shall provide all 

necessary arrangements for purging & flushing of all the process pipelines, equipment etc. 

 

4.7.1 PIPING, VALVES AND ACCESSORIES: Complete engineering and supply of interconnected 
piping (slurry, air and water pipes) along with valves, rubber lining (wherever applicable shall be 
supplied in erectable condition i.e., no rubber lining to be done at Site), supports, gaskets, fasteners 
and accessories which is integral to Lime feeding/dosing system (LDS) – One (1) set* which is broadly 
defined below: 

a. Service water piping from service water line taping to Neutralization Tank inlet.  
b.  Slurry piping from Neutralization Tank to Waste water tank 
c.  Process water piping from TP outside building to wash tanks along with overflow 

and drain piping of tanks. 
d.  Instrument air piping from TP outside building up to equipment related to the 

system 
 

4.7.1.1 Expansion Joints at suction and discharge of each pump/other equipment, as applicable: One 
(1) set* 

 
4.7.2 Instruments for the entire Lime feeding/dosing system including integral piping as defined at 

4.7.1 above (minimum requirement for each Lime feeding/dosing system is given in the 
P&ID):  One (1) set* 

 
4.7.3 SCOPE OF SUPPLY (ELECTRICAL): For Electrical scope, refer Electrical specification (Sub-

section- C3 of Section-I) in conjunction with cloud marked portion of P&ID (drg no.- B240-
00449 to B240-00451, 3 sheets) 

4.7.3.1 All motors shall be provided with suitable double compression cable gland. Bidder shall 
provide cable glands and lugs for all equipment in his scope. Cables shall be terminated using 
double compression type cable glands and solder less crimping type tinned copper cable 
lugs. Bidder shall provide junction box. The Junction box shall have provision for installing 
glands of suitable size on the bottom of the box. All LT motors of continuous duty shall be 
energy efficient IE3 class conforming to IS-12615 

 

4.7.4 SCOPE OF SUPPLY (C&I): For Control & Instrumentation (C&I) scope, refer C&I specification 
(Sub-section- C4 of Section-I) in conjunction with cloud marked portion of P&ID (drg no.- 
B240-00449 to B240-00451, 3 sheets) 

4.7.4.1 Control System: Control system shall be DDCMIS/ DCS which shall be BHEL scope. Each 
equipment shall be furnished with required instrumentation and electrical accessory devices 
mounted and connected to a junction box/ cabinet.  

 
4.7.5 Electric and C&I common equipment including but not limited to  

i. Local control panel, if required  
ii. LV, HT Motors (as applicable) 
iii. Junction Box  
iv. Instruments  
v. Push buttons  
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4.7.6 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 specifications into successful commissioning/initial operation 
and to establish completion to facilities should be provided by contractor/supplier. Also 
refer Clause 10.5 of this sub-section. 

 
4.7.7 Painting and rust prevention during shipment and construction. 
 
4.7.8 Inland/Seaworthy packing (refer Annexure-VII, Sub-section: D of Section-I) as required & 

forwarding to project site. 
 

4.8 APPROACH AND HANDLING FACILITIES 

Proper approach shall be provided for access to all equipment during normal operation and 
maintenance. Equipment requiring monitoring during regular operation shall be approachable from 
the ground floor through staircase. Staircase with minimum width of 1200 mm shall be provided for 
approach to elevated structures at 5m height from the nearest platform. Below this height a vertical 
ladder with minimum clear width of 600 mm may also be acceptable. Platform with a minimum clear 
width of 1000 mm shall be provided all around the lowest absorber spray levels and mist eliminators. 
Similar platforms shall be provided at subsequent elevations if they are more than 3000 mm apart 
from each other. An adequately sized manhole with platform (min. 2 sq. m) shall be provided above 
each spray level. Ladders/staircase shall be provided for the access to the platform. A 1500 mm space 
shall be provided around all pumps. Minimum Headroom (free height) under all floors, ducts, 
walkways and stairs shall be 2.50 M. 

4.9 Mandatory spares as defined as Annexure-II, Sub Section-D of Section I. 

4.10 Recommended spare parts list to be furnished (is not part of scope of supply/evaluation). 

4.11 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. 
Bidder shall refer to the P&ID enclosed in Annexure-IV, Sub-Section-D of Section-I for the 
items under the bidder’s scope. All the items indicated in the P&ID are minimal 
requirements. 

*One set means complete requirement for lime feeding/dosing system. 

 

5.0 TERMINAL POINTS 

5.1 Process water & instrument air will be provided at one location, located at 5 m from building 
boundary. Further piping from terminal point to LDS system utilities are in bidder’s scope.  

5.2 Inlet at Lime feeding surge hopper 

5.3 Lime dosing inlet flange of waste water tank  

6.0 EXCLUSIONS 

6.1 
Waste water tank and all other items which are outside cloud marked portion of P&ID (drg 
no.- B240-00449 to B240-00451, 3 sheets) 

6.2 All civil construction. 

6.3 Ventilation in area/building. 

6.4 
Other exclusions control system (excluding Junction box) and as mentioned in Electrical & C&I 
parts of this specification 
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6.5 Process water, Instrument Air, Service Air upto terminal points. 

6.6 Monorail beams for electrical hoists 

 

7.0 CODES & STANDARDS AND OTHER REQUIREMENTS 

The design of Lime Feeding system shall conform to the latest edition of International codes 
accepted by the Buyer according to good engineering practice. 

List of codes/standards recommended: (The list is not exhaustive)  

S.No Description Material Design & others 

1 Piping AISI, ASTM,ASME,DIN,EN,BS or 
Equivalent 

AFNOR, ANSI, API, ASME, ASTM, 
AWWA, BS, DIN, EN, EJMA 

2 Machinery AISI, ASTM,ASME,DIN,EN,BS or 
Equivalent 

AFNOR, AFBMA, AGMA, ANSI,API, 
ASTM, AWS,BS, DIN, IEC, HI, HEI, ISO, 
NEC, NEMA, EN, TEMA, VDI 

3 Instrumentation AISI, ASTM,ASME,DIN,EN,BS or 
Equivalent 

AFNOR, ANSI, API, ASME, BS, DIN, EN, 
IEC, IEEE, ISA, ISO, NC 

4 Electrical AISI,ASTM,ASME,DIN,EN,BS or 
Equivalent 

BS, VDE, IEC, EN, ANSI,IEEE, NEMA 

5 Civil AISI, ASTM,ASME,DIN,EN,BS or 
Equivalent 

AFNOR, ASCE, ASNT, BS, DIN, EN, 
ANSI, ACI,AISC,AWS, SSPC 

6 Structural Steel SA/IS2062 BS/EN 1993 (Eurocode-3) or 
Equivalent international codes. 

The design, materials, construction, manufacture, inspection, testing and performance of Lime 
Feeding system shall also comply with all currently applicable statutes, regulations and safety codes 
in the locality where the equipment is to be installed. It is the supplier’s responsibility to fully comply 
with the latest version of changes in regulations, codes and standards.GB Standards are not 
acceptable. 

If there is a conflict between this specification and a referenced document or between the codes and 
standards the most stringent shall apply. 

 

7.1 In addition to the codes and standards specifically mentioned in the relevant technical 
specifications for the equipment / plant / system, all equipment parts, systems and works 
covered under this specification shall comply with all currently applicable statutory 
regulations and safety codes of the Republic of India as well as of the locality where they will 
be installed, including the following: 

 

a) Indian Electricity Act 
b) Indian Electricity Rules 
c) Indian Explosives Act 
d) Indian Factories Act and State Factories Act 
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e) Indian Boiler Regulations (IBR) 
f) Regulations of the Central Pollution Control Board, India 
g) Regulations of the Ministry of Environment & Forest (MoEF), Government of India 
h) Pollution Control Regulations of Department of Environment, Government of India 
i) State Pollution Control Board. 
(j.) Rules for Electrical installation by Tariff Advisory Committee (TAC). 
(k.) Building and other construction workers (Regulation of Employment and Conditions  

of services) Act, 1996 
(l.) Building and other construction workers (Regulation of Employment and Conditions     

of services) Central Rules, 1998 
(m.) Explosive Rules, 1983 
(n.) Petroleum Act, 1984 
(o.) Petroleum Rules, 1976, 
(p.) Gas Cylinder Rules, 1981 
(q.) Static and Mobile Pressure Vessels (Unified) Rules, 1981 
(r.) Workmen's Compensation Act, 1923 
(s.) Workmen's Compensation Rules, 1924 
(t.) BRBCL Safety Rules for Construction and Erection 
(u.) BRBCL Safety Policy 
(v.) Any other statutory codes / standards / regulations, as may be applicable. 
 

7.2 Unless covered otherwise in the specifications, the latest editions (as applicable as on date 
of bid opening), of the codes and standards given below shall also apply: 

 
a) Bureau of Indian standards (BIS) 
b) Japanese Industrial Standards (JIS) 
c) American National Standards Institute (ANSI) 
d) American Society of Testing and Materials (ASTM) 
e) American Society of Mechanical Engineers (ASME) 
f) American Petroleum Institute (API) 
g) Standards of the Hydraulic Institute, U.S.A. 
h) International Organization for Standardization (ISO) 
i) Tubular Exchanger Manufacturer's Association (TEMA) 
j) American Welding Society (AWS) 
k) National Electrical Manufacturers Association (NEMA) 
l) National Fire Protection Association (NFPA) 
m) International Electro-Technical Commission (IEC) 
n) Expansion Joint Manufacturers Association (EJMA) 
o) Heat Exchange Institute (HEI) 
p) IEEE standard 
q) JEC standard 
 

7.3 Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also be 
accepted for only material codes and manufacturing standards, subject to the BHEL 
Customer's approval, for which the bidder shall furnish, adequate information to justify that 
these standards are equivalent or superior to the standards mentioned above. In all such 
cases, the bidder shall furnish specifically the variations and deviations from the standards 
mentioned elsewhere in the specification together with the complete word to word 
translation of the standard that is normally not published in English. 
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7.4 Two (2) English language copies of all national and international codes and/or standards 

used in the design of the plant and equipment shall be provided by the Contractor to the 
Employer within two calendar months from the date of the Notification of Award. 

 
7.5 In case of any change in codes, standards & regulations between the date of bid opening and 

the date when vendors proceed with fabrication, the BHEL shall have the option to 
incorporate the changed requirements or to retain the original standard. It shall be the 
responsibility of the Contractor to bring to the notice of BHEL such changes and advise BHEL 
of the resulting effect. 

 

7.6 All items of equipment shall comply with the stipulations of Inspectorate of Factories and 
other statutory bodies of Government of India and Chief Electrical Inspectorate of the State 
in which the plant site is located, wherever applicable. Wherever required, the successful 
bidder has to obtain the necessary approvals from statutory authorities and other concerned 
agencies. All cost on these accounts shall be borne by the successful Bidder. 

 

8.0 COMMON REQUIREMENTS FOR PUMPS 

a)  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 a hi-chrome alloy 
line pump if the Bidder has previous experience of the same for similar applications. The material 
used by the contractor shall be proven in previous installations. 

b)  The pump shall be provided with seals of proven type and shall be designed for minimization of 
seal water consumption. The shaft shall be supported on heavy-duty ball/roller bearings. 

c)  All pumps shall be designed to withstand a test pressure of 1.5 times the maximum possible pump 
shut off pressure under maximum suction pressure conditions. 

d)  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 operation for extended periods. 

e)  Pumps must be carefully set to ensure that the net positive suction head available under all 
operating conditions will be adequate. The NPSH Values are to be referred to the least favorable 
operating conditions- lowest atmospheric pressure, lowest level of water on the suction side of the 
pump and highest temperature of the pumped fluid. An adequate safety margin of normally 
greater than 1 m to the max NPSH required shall be provided. 

f)  All pumps shall be fitted with suction and discharge pressure gauges. Pressure gauges shall be with 
diaphragm seal for slurry application. Pressure gauges for other medium shall be with gate valves. 
All the wetted parts shall be SS 316 or equivalent. 

g)  Venting valve shall be fitted to all pumps at suitable points on the pump casing unless the pump is 
self-venting due to the arrangement of the suction and discharge nozzles. Drainage facilities shall 
be provided on the pump casing or adjacent pipe work to facilitate the dismantling of pumps. 

h)  Design pumps not to be damaged during reverse rotation at up to 150% of design RPM, at full 
discharge head in the event that a pump trips while the other operating pump remain on line. 

i)  Pumps shall have stable head-capacity characteristics curve from run-off to shut-off. Shut-off head 
should be minimum 125% of Best Efficiency Point (BEP). 

j)  Selection of Duty point should preferably be at BEP (Best Efficiency Point) or slightly at the left of 
BEP. Selection of Duty point beyond 115% of BEP will not be acceptable. It should be noted that 
head variation is due to level variation 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 
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and are at normal water level, pump will operate at the right of BEP, pump’s operating zone 
should be considered accordingly. 

k)  External flushing is required to remove the accumulated particles and all related information 
should be mentioned in datasheet. 

l)  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. 

m)  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 casting. 

n)  Each pump will have a coupling of adequate size, designed for full load and capable of supporting 
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. 

o)  The pumps shall have mechanical seals of cartridge type with self-lubrication sliding ring 
cartridges. The static part will be mounted on the seal plate with circumferential ring (O-ring) or 
another flexible sealing ring. Built in seal design will not be accepted.  

p)  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 functioning of the seals. Seals which do not 
need jet cleaning are preferred. 

q)  Pump induced vibration due to flow pulsations shall be avoided through suitable design. 

r)  Each rotating equipment shall be first statically balanced and then dynamically balanced according 
to ISO 1940 (in the case of impellers this shall be done before and after mounting of the service 
rotor shaft). 

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

t)  Coupling halves shall be machine matched to ensure accurate alignment. Couplings must have a 
rated capacity of at least 120% of the maximum potential power transmission requirement. 

u)  All rotating parts such as coupling shall be covered with suitable protective 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 tight during pump operation. 

v)  A common base plate shall be provided for pump assembly & Motor and the same shall be rigidly 
constructed, adequately braced and provided with finish pads for mounting pump. 

w)  Pump manufacturer is to supply base plate along with Foundation bolt & Nut, “Taper wedge” and 
the necessary fastener for Pump and Motor with Base plate. Even if Motor 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. 

x)  Limit of connection: The buyer (BHEL) has an intention to minimize interface for utilities 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 utilities. 

y)  Nameplate: All equipment shall be provided with name plates indicating 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 information, which will be confirmed 
during engineering phase. Stainless steel nameplates for all instruments and valves shall be 
provided. 

z)  Rotation arrows shall be cast in or attached with stainless steel plate on each item of rotation 
equipment at a readily visible location. 
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aa)  Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be provided 
with suitable lifting lugs, ears or ring bolts or tapped holes for lifting rings. Minimum shock factor 
for lifting lugs shall be 2.0. The position of lifting lugs and reference dimension shall be shown on 
GA and/or outline drawings. NDT shall be conducted for lifting lugs. When any spreader bars are 
required for lifting and laydown, the bidder shall provide spreader bar with equipment. 

bb)  Skid Mount/Transportation: Equipment shall be fabricated as skid mount design as much as 
practical to minimize erection at the site. 

cc)  Two pieces of stainless steel earth lugs shall be provided with equipment diagonally. The position 
of earth lugs shall be shown on each GA and/or outline drawing. 

dd)  Provide double nuts for anchor bolts. 

ee)  Bidder shall provide allowable vibration level on foundation in foundation drawings and/or general 
arrangement drawings. 

ff)  If the driver/driven equipment train is in the resonance condition or any vibration problems occur, 
the bidder shall solve the problems in a timely manner. 

gg)  Bidder shall provide the mating flanges with the necessary gaskets. 

hh)  All the surfaces of the carbon steel should be rust prevented before shipment for the period of at 
least 12 months for storage and construction. 

ii)  Bidder to provide capacity of crane or hoist required for safe material handling and the details of 
heaviest component to be handled. 

jj)  The list of all Bought out items with makes and country of origin and contact details of the 
manufacturers to be mentioned along with offer to be submitted. Acceptance of makes shall be 
subject to BHEL’s Customer’s acceptance during the detailed engineering without cost and delivery 
implication to BHEL. 

 

9.0 PROCESS WATER CHARACTERISTICS 

S.No. Constituents Unit Water quality 

1.  Calcium as CaCO3 ppm 131 

2.  Magnesium as CaCO3 ppm 52 

3.  Sodium+ Potassium as CaCO3 ppm 65 

4.  Total Cations as CaCO3 ppm 248 

5.  Chloride CaCO3 ppm 20 

6.  Sulphate as CaCO3 ppm 93 

7.  Nitrate as CaCO3 ppm 10 

8.  Alkalinity as CaCO3 ppm 125 

9.  Total Anions as CaCO3 ppm 248 

10.  Iron(total) Fe 0.3 

11.  Total Silica SiO2 22 

12.  pH value -- 7.0-8.2 

13.  Turbidity NTU 10 
 

Note: Process water will be used for preparation of Lime solution in neutralisation tank before dosing. 
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10.0 SPARES, TOOLS & TACKLES 

 

10.1 START UP & COMMISSIONING SPARES 

 Start-up & Commissioning Spares shall be part of the main supply of the Lime feeding/Dosing 
system. 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 
operation till commissioning of Lime feeding/Dosing 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 erection and commissioning. The spares must be available 
at Site before the equipment’s are energized. List shall be furnished by bidder along with bid 
as indicated at Section-III. 
 

10.2 MANDATORY SPARES 

 a) The list of mandatory spares considered essential by the BHEL’s Customer/Employer 
(BRBCL) is indicated in Annexure-II of Sub Section-D of Section-I in the specification. The 
bidder shall indicate the prices for each and every item (except for items not applicable to 
the bidder’s design) in the ‘Schedule of Mandatory Spares’ whether or not he considers it 
necessary for the Employer to have such spares. If the bidder fails to comply with the above 
or fails to quote the price of any spare item, the cost of such spares shall be deemed to be 
included in the contract price. The bidder shall furnish the population per unit of each item in 
their Bid. Whenever the quantity is mentioned in “sets”, the bidder has to give the item 
details and prices of each item. 
 
b) Whenever the quantity is indicated as a percentage, it shall mean percentage of total 
population of that item in the station (project), unless specified otherwise, and the fraction 
will be rounded off to the next higher whole number. Also one set for the particular 
equipment. e.g. ‘set’ of bearings for a pump would include the total number of bearings in a 
pump. Also the ‘set’ would include all components required to replace the item; for example, 
a set of bearings shall include all hardware normally required while replacing the bearings. 
 
c) The assembly / sub assembly which have different orientation (like left hand, right hand, 
top or bottom), different direction of rotation or mirror image positioning or any other 
regions which result in maintaining two different sets of spares to be used for subject 
assembly / sub-assembly shall be considered as different type of assembly/sub-assembly. 
 
d) The prices of mandatory spares indicated by the Bidder in the Bid Proposal sheets shall be 
used for bid evaluation purposes. 
 
Bidder to provide the split up price for mandatory spares during placement of order as per 
price format. 
 

10.3 RECOMMENDED SPARES 

 In addition to the spare parts mentioned above, the bidder shall also provide a list of 
recommended spares for 3 years of normal operation of the plant and indicate the list and 
total prices. This list shall take into consideration the mandatory spares specified in this Sub-
Section and should be independent of the list of the mandatory spares.  
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10.4 SPECIAL TOOLS & TACKLES 

 Any special tools & tackles required for the entire equipment to disassemble, assemble or 
maintain the units, they shall be included in the quotation and furnished as part of the initial 
supply of the machine. List of special tools & tackles shall be decided by bidder as per his 
proven practice. 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 submitted with special tools. List shall be furnished by bidder along with bid 
as indicated at Section-III. 

 

10.5 FIRST FILL OF CONSUMABLES 

1 
Bidder’s scope shall include supply and filling of all chemicals, lubricants, grease, filters and 
consumable items for operation up to commissioning including top up requirements. All 
lubricants proposed for the plant operation shall be suitable for all operating and 
environmental conditions that will be met on site consistent with good maintenance 
procedures as instructed in the maintenance manuals. 

2 
Bidder shall also supply a quantity not less than 10% of the full charge of each variety of 
lubricants, servo fluids, gases, chemicals etc. (as applicable) used which is expected to be 
utilized during the first year of operation. This additional quantity shall be supplied in 
separate containers. 

3 
Detailed specifications for the lubricating oil, grease, gases, servo fluids, control fluids, 
chemicals including items qualities and quantities required per month of the plant operation 
for the BRBCL/BHEL’s approval herein shall be furnished within 2 months of placement of 
Order. On completion of erection, complete list of bearings/equipment giving their location 
and identification marks shall be furnished to BHEL along with lubrication 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 alternative companies. 

 

11.0 LIST OF REFERENCE DRAWINGS BY BHEL 

 

The drawings specified in in Annexure-IV, Sub-Section-D of Section-I are being provided along with 
the tender specification for estimation and calculation purpose of the bidder. 

 

12.0 PAINTS / PAINTING 

 

Bidder shall follow BHEL/ Customer painting philosophy specified Sub-Section- C2-B Section-I in the 
specification. An approved painting Schedule (Doc. No. 0270-109-PVM-H-001, R2) is provided. 
However, for components where no specific requirement is stipulated, the bidder shall follow its 
standard practice suitable for operating condition and subject to customer approval. 

 

13.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION 

 
Bidder is required to quote GPC in the price schedule issued along with tender. 
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5.00.00 AUXILIARY POWER CONSUMPTION (PA) 

 The unit auxiliary power consumption shall be calculated using the following 
relationship. 

  Pa = (Pa1 +  Pa2 +  …….+ Pan) /  n    

  Pan = Pun  +  TLn 

  Pa  = Guaranteed Auxiliary Power Consumption. 

  Pan  = Auxiliary Power Consumption for unit # 1,2, --n.  

                                          (Where “n” is the total no. of unit in project) 

            Pun       = Power consumed by the auxiliaries of the unit under test  

TLn       = Losses of the transformers supplied by bidder based on works test 

reports. 

 While guaranteeing the auxiliary power consumption the bidder shall necessarily 
include all continuously operating auxiliaries under this package.  The auxiliaries to 
be considered shall include but not be limited to the following: 

i. Absorber Recirculation Pump(s) /Gas Cooling Pumps 

ii. Absorber Oxidation Air Blower(s) 

iii. Absorber Oxidation Tank Agitators 

iv. Gypsum Bleed Pumps 

v. Limestone Gravimetric feeder, Wet ball mill and their integral Auxiliaries 
divided by the number of units in the project. 

vi. Limestone Slurry Pump(s)  

vii. Vacuum Belt Filter, Vacuum Pump and its integral auxiliaries divided by the 
number of units in the project. 

viii. Power consumption of all working Booster water pumps (if provided) to ACW 
pumps after PHE divided by the number of units in the project. 

ix. Power consumption of Clarified water pump (if provided) and Clarified 
booster water pumps (if provided) divided by the number of units in the 
project. 
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x. Power consumption of Process water pump(s) divided by the number of units 
in the project. 

xi. Mist Eliminator Wash Water pump(s) 

xii. Power consumption of Belt filter wash water pump divided by the number of 
units in the project. 

xiii. Power consumption of total number of DM Cooling (normally working) Water 
pump to supply cooling water on the primary (DM) side of the plate type heat 
exchangers in the closed loop Equipment cooling water system divided by 
the number of units in the project. 

xiv. Power consumption of total number of Auxiliary Cooling (normally working) 
water pump to supply cooling water on the secondary side of the plate type 
heat exchangers in the closed loop Equipment cooling (unit auxiliary) water 
system divided by the number of units in the project. 

xv. Booster Fans. 

xvi. Power consumption of Limestone Slurry Tank Agitator(s) divided by the 
number of units in the project. 

xvii. Power consumption of Filtrate Pump(s) divided by the number of units in the 
project.  

xviii. Power consumption of Cloth Wash Water Pump divided by the number of 
units in the project.  

xix. Power consumption of Hydro-cyclone and Waste Water Pump divided by the 
number of units in the project. 

xx. Power consumption of all other continuous running Agitators divided by the 
number of units in the project. 

xxi. Air Conditioning System (*) 

Total Power consumption at motor input terminals of working units (i.e. 
excluding stand-by) at its rated duty point of compressor and condenser fans 
of air cooled condensing unit, Air handling unit (AHU) fans for the Air 
conditioning system of FGD Control Room Building divided by the number of 
units in the project. 

xxii. Total Power consumption at motor input terminal of fan of UAF (*) divided by 
the number of units in the project. 

((*) Above guaranteed power consumption values shall be at 20 deg C for 
centrifugal fans of AHUs and at 30 deg C for centrifugal fans of UAF and at 
an elevation of RL of site for both AHUs and UAF centrifugal fans.) 

xxiii. Total Power consumption (of working units) at motor input terminal at rated 
duty of Air compressor, Air drying plant (Heater and blower, as applicable) 
divided by the number of units in the project. 
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The equipments listed above for calculating auxiliary power consumption are 
indicative. Any other equipment required for continuous operation of the system shall 
also be considered for calculation of auxiliary power consumption. Power 
consumption of all equipments provided on unitized basis shall be included in the 
unit auxiliary power consumption. For common station auxiliaries, the power 
consumption shall be assigned to each unit based on unit load for the purpose of 
calculating the unit auxiliary power consumption.  

 

xxiv. a) Power consumption of lime stone unloading, conveying, crushing , storage 
& reclaiming system (Single stream) except Lighting, Hoists, sampling unit, 
Sump Pumps, Elevators, , DE, Ventilation, SW System, Potable water 
system – for road unloading system. 

 

Duty factor for above system to be considered as 0.15. Accordingly, Pu for 
the same shall be duty factor x power consumption. 

                  

xxv. Power consumption of Gypsum conveying system (Single Stream) except 
Lighting, Hoists, Sump Pumps, DE, Ventilation, SW System, Potable water 
system.  

 

Note :   

1.  The bidder shall furnish a list of equipments to be covered under auxiliary 
power consumption, which shall be subject to Employer’s approval. 

2.  The equipments listed above for calculating auxiliary power consumption are 
indicative. Any other equipment required for continuous operation of the 
system shall also be considered for calculation of auxiliary power 
consumption. 

3.        Transformer losses (TL) shall be considered as per following (as applicable) – 

Aux/LT Outdoor/ LT Indoor Transformer: 100 % No load loss and 25 % of 
Copper Losses. 

4.       Auxiliary power shall be measured without SCR (De-NOx) system.  

5.        Auxiliary power shall be measured at the switchgear of the drives. 
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