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1.0       EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”.

b) Any item/work either supply of equipment or erection material which have not

been specifically mentioned but are necessary to complete the work for trouble free

and efficient operation of the plant shall be deemed to be included within the scope

of this specification. The same shall be provided by the bidder without any extra

charge.

c) Supply of mandatory spares as specified in the specifications of mechanical

equipments.

d) Electrical load requirement for AGITATOR.

e) All equipment shall be suitable for the power supply fault levels and other climatic

conditions mentioned in the enclosed project information.

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be

subject to customer/BHEL  approval without any commercial and delivery

implications to BHEL

g) Various drawings, data sheets as per required format, Quality plans, calculations,

test reports, test certificates, operation and maintenance manuals etc shall be

furnished as specified at contract stage. All documents shall be subject to

customer/BHEL approval without any commercial implication to BHEL.

h) Motor shall meet minimum requirement of motor specification.

i) Vendor to clearly indicate equipment locations and local routing lengths in their

cable listing furnished to BHEL.

j) Cable BOQ worked out based on routing of cable listing provided by the vendor

for “ both end equipment in vendor’s scope”shall be binding to the vendor with

+10 % margin to take care of slight variation in routing length & wastages.

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

3.1 The electrical specification without any deviation from the technical/quality assurance 

requirements stipulated shall be deemed to be complied by the bidder in case bidder 

furnishes the overall compliance of package  technical specification in the form of 

TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION�
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compliance certificate/No deviation certificate.  

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, 

type test certificates, technical literature, etc, is required during tender stage. Any such 

submission even if made, shall not be considered as part of offer. 

4.0 List of enclosures : 

�� Electrical scope between BHEL & vendor

�� Customer (NTPC) specification for Motors

�� Customer ( NTPC) specification for cable lugs and glands

�� Quality plan for motors & NTPC quality assurance

�� Datasheet A & C (Annexure- I)

�� Electrical Load data format  (Annexure –II)

	� BHEL cable listing format (Annexure –I

)
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�REV: 0 DATE: ����������  
STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR  

PACKAGE: AGITATOR (Supply Package) 

PROJECT:� ���	��
���
����������������������������

S.NO DETAILS SCOPE SUPPLY SCOPE E&C REMARKS 

1  415 V MCC BHEL  BHEL 415 V AC (3 PHASE 4 WIRE) supply shall be provided by BHEL based on 
load data provided by vendor at contract stage for all equipment supplied by 
vendor as part of contract. Any other voltage level (AC/DC) required will be 
derived by the vendor.

2 Local Push Button Station ( for motors) BHEL   BHEL  Located near the motors. 

3 Power cables, control cables and screened control cables 

 BHEL     BHEL 

 Incoming cable from BHEL supplied MCC will be informed by BHEL. Vendor 
shall provide lugs & glands accordingly. 

4 Cable trays, accessories & cable trays supporting system BHEL 
5 Cable glands and lugs for equipments supplied by Vendor Vendor BHEL 1. Double compression Ni-Cr plated brass cable glands

2. Solder less crimping type heavy duty tinned copper lugs for power and
control cables.

6 Conduit and conduit accessories for cabling between 
equipments supplied by vendor 

BHEL BHEL 

7 Equipment grounding & lightning protection    BHEL BHEL

8 Below grade grounding BHEL BHEL 
9 LT Motors with base plate and foundation hardware Vendor BHEL Makes shall be subject to BHEL approval at contract stage. 

10 Mandatory spares Vendor - Vendor to quote as per specification. 
11 Recommended O & M spares Vendor - As per specification 
12 Any other equipment/material/service required for 

completeness of system but not specified above (to ensure 
trouble free and efficient operation of the system). 

Vendor  BHEL

13 Electrical equipment GA drawing Vendor - For necessary interface review. 

NOTES: 

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL after award of contract.
2. All QPs shall be subject to approval of BHEL after award of contract without any commercial implication.

BHEL 
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SECTION          : D

TITLE  : 

GENERAL TECHNICAL REQUIREMENTs 

FOR

LV MOTORS 

SPECIFICATION  NO. 
  PE-SS-999-506-E101
VOLUME NO.  : II-B

REV NO. : 00   DATE : 29/08/2005
SHEET     : 1   OF 1

GENERAL TECHNICAL REQUIREMENTS 

FOR

 LV MOTORS 

SPECIFICATION NO.:  PE-SS-999-506-E101 Rev 00 
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1.0 INTENT OF SPECIFIATION 

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

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

along with all accessories for driving auxiliaries in thermal power station. 

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

2.0 CODES AND STANDARDS

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

codes and standards: 

IS:325 Three phase Induction motors 

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

IS: 996 Single phase small AC and universal motors 

IS: 4722 Rotating Electrical machines 

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

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

IS: 1231 Dimensions of three phase foot mounted induction motors 

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

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

different types of driven equipment 

IS: 2148 Flame proof enclosures for electrical appliance 

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

IS: 12824 Type of duty and classes of rating assigned 

IS: 12802 Temperature rise measurement for rotating electrical machnines 

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

IS: 12075 Mechanical vibration of rotating electrical machines 

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

3.0 DESIGN REQUIREMENTS

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

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

in Data sheet-A 

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

other site conditions specified under Project Information 

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

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

3.3 Starting Requirements

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

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

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

equipment. 

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

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

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

the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

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

rated  load temperature.

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

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

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

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

suitable for mimimum 20,000 starts during the life time of the motor

3.4 Running Requirements

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

without injurious heating to the motor. 

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

the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

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

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

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

bus transfer. 

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

torque under above condition. 

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

the values specified in IS 12065. 

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

shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

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

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

construction. Outdoor motors shall be installed under a suitable canopy 

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

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

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

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

motors. 

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

facility for drainage at the lowest point. 

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

applicable to Class ‘B’ insulation. 

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

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

4.7 Terminals and Terminal Boxes

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

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

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

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

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

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

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

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

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

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

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

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

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

and reverse rotation. 

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

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

specified in Data Sheet-A. 

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

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

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

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

terminal boxes. 

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

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

shall be of tinned Copper, crimping type. 

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

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

have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 

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

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

and above. 

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

Electricity rules 1956. 

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

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

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

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

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

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

for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

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

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

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

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

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

any commercial implication to purchaser.  

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

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

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

b) Arrangement drawing of terminal boxes.

c) Characteristic curves:

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

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

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

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

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

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

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

coupling.

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

voltage and max. permissible voltage.
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR 
AGITATORS  

SPECIFICATION No: PE-TS-468-571-18000-A001 
SECTION-I, SUB-SECTION-D 
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR 
AGITATORS  

SPECIFICATION No: PE-TS-468-571-18000-A001 
SECTION-I, Sub Section-D 
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 

� 

Sl.no. Item Category of 
Inspection 

Sub-vendor Place Remarks 

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

(I) LTD 
  

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

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

�

�

�

�
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Vendor to refer to this list for items in their scope only( as indicated in Electrical scope sheet between 
BHEL & Vendor) ANNEXURE II
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�

2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR 
AGITATORS  

SPECIFICATION No: PE-TS-468-571-18000-A001 
SECTION-I, Sub Section-D 
REV. 01 Date: SEP. 2020 
SHEET : 2 OF 1 

� 

�������������������������������������������������������>������

�

�
� Refer electrical specification for applicable sub-vendor list for motors. 

 
� The list of all bought out items like gearbox, coupling, bearings etc. with makes and country of 

origin and contact details of the manufacturers to be mentioned along with offer to be 
submitted in the format attached in section II Annexure-6 as an information to BHEL. 
 

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

�
� Make of any unlisted items shall be subject to customer / BHEL approval during detail 

engineering. For such items, bidder to furnish list of sub-vendors during detail engineering stage 
for Customer / BHEL’s review and approval. Bidder shall furnish following supporting 
documentation within 1 month of placement of LOI. Thereafter no request for additional 
sub-vendor shall be entertained. 

                 
a) Documentation to show that the equipment /system has been supplied for a plant of similar     

or higher capacity. 
 

b) Documentation in the form of certificate that the equipment/system has been operating 
satisfactorily for two years as on the scheduled date of bid opening. 
 

� The complete list will be necessarily submitted within one month of placement of LOI to ensure 
timely placement of order for BOIs. Bidder to assess the capability of their proposed sub-vendors 
in terms of preparation of drawings, calculations, documents, quality assurance, supply of 
material etc. as per project schedule before placing the order on them. 
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR 
AGITATORS  

SPECIFICATION No: PE-TS-468-571-18000-A001 
SECTION-I   Sub Section-D 
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 
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SPECIFICATION NO. :PE-TS-468-571-18000-A001, 
R-01

ANNEXURE II

Sl. No. PARTICULARS Unit  / Quantity
( Nos.)

1.06.00 Agitators  
(A) Auxiliary Absorbent Tank Agitator
1 Impeller Assembly 1 no. of each type and size 
2 Bearing Assembly 1 no. of each type and size 
3 Motor 1 no. of each type and size 
4 Belt and Pulley (If applicable) 1 no. of each type and size 
5 Gear Box Assembly (If Applicable) 1 no. of each type and size 
6 Agitator shaft assembly 1 no. of each type and size 
7 Shaft seal 1 no. of each type and size 
8 Complete Agitator assembly 1 no. of each type and size 

(B) Limestone Slurry Storage tank Agitator
1 Impeller Assembly 1 no. of each type 
2 Bearing Assembly 1 no. of each type 
3 Motor 1 no. of each type 
4 Belt and Pulley (If applicable) 1 no. of each type 
5 Gear Box Assembly (If Applicable) 1 no. of each type 
6 Agitator shaft assembly 1 no. of each type and size 
7 Complete Agitator assembly 1 no. of each type and size 

(C) Primary Hydrocyclone feed tank Agitator
1 Impeller Assembly 1 no. of each type 
2 Bearing Assembly 1 no. of each type 
3 Motor 1 no. of each type 
4 Belt and Pulley (If applicable) 1 no. of each type 
5 Gear Box Assembly (If Applicable) 1 no. of each type 
6 Agitator shaft assembly 1 no. of each type and size 
7 Complete Agitator assembly 1 no. of each type and size 

(D) Secondary Hydrocyclone feed tank Agitator
1 Impeller Assembly 1 no. of each type 
2 Bearing Assembly 1 no. of each type 
3 Motor 1 no. of each type 
4 Belt and Pulley (If applicable) 1 no. of each type 
5 Gear Box Assembly (If Applicable) 1 no. of each type 
6 Agitator shaft assembly 1 no. of each type and size 
7 Complete Agitator assembly 1 no. of each type and size 

(E) Filtrate water tank Agitator
1 Impeller Assembly 1 no. of each type 
2 Bearing Assembly 1 no. of each type 
3 Motor 1 no. of each type 
4 Belt and Pulley (If applicable) 1 no. of each type 
5 Gear Box Assembly (If Applicable) 1 no. of each type 
6 Agitator shaft assembly 1 no. of each type and size 
7 Complete Agitator assembly 1 no. of each type and size 

(F) Waste water Tank Agitator
1 Impeller Assembly 1 no. of each type 
2 Bearing Assembly 1 no. of each type 
3 Motor 1 no. of each type 
4 Belt and Pulley (If applicable) 1 no. of each type 
5 Gear Box Assembly (If Applicable) 1 no. of each type 
6 Agitator shaft assembly 1 no. of each type and size 
7 Complete Agitator assembly 1 no. of each type and size 

(G)
AGITATOR FOR DRAIN PIT ( FOR ABSROBER AREA, GYPSEM AREA AND LIMESTONE
AREA)

1 Impeller Assembly 1 no. of each type and size
2 Bearing Assembly 1 no. of each type and size
3 Motor 1 no. of each type and size / rating
4 Belt and Pulley (If applicable) 1 no. of each type and size
5 Gear Box Assembly (If Applicable) 1 no. of each type and size
6 Agitator shaft assembly 1 no. of each type and size
7 Complete Agitator assembly 1 no. of each type and size

TECHNICAL SPECIFICATION FOR
AGITATOR

2 X 250 MW NSPCL BHILAI TPP - FGD

  MANDATORY SPARE LIST

Note: 

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

2) Wherever the quantities have been indicated for each type, size, thickness, material, radius, range etc. these shall cover all the items supplied
and installed.
3) In case spares indicated in the list are not applicable to the particular design offered by the bidder, the bidder should offer spares applicable to
offered design with quantities generally in line with the approach followed in the above list.
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SPECIFICATION NO. :PE-TS-468-571-18000-A001, 
R-01

ANNEXURE II

Sl. No. PARTICULARS Unit  / Quantity
( Nos.)

TECHNICAL SPECIFICATION FOR
AGITATOR

2 X 250 MW NSPCL BHILAI TPP - FGD

  MANDATORY SPARE LIST

9)All the spares shall be manufactured along with the main equipment components as a continuous operation as per same specification and
quality plan.
10)The Contractor shall warrant that all spares supplied will be new and in accordance with the Contract Documents and will be free from defects
in design, material and workmanship.

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

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

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

7) Each spare shall be clearly marked and labelled on the outside of the packing with its description. When more than one spare part is packed in
single case, a general description of the contents shall be shown on the outside of such case and a detailed list enclosed. All cases, containers
and other packages must be suitably marked and numbered for the purpose of identification.
8) Set for the particular equipment, would include all components required to replace the item, for example a set of bearing shall include all
hardware normally required while replacing the bearings. It is further intended that the assembly / sub-assembly which have different orientation
(like left hand or right hand, top or bottom), different direction of rotation or mirror image positioning or any other reasons which result in
maintaining two different sets of the spares to be used for the subject assembly / sub-assembly, these shall be considered as different types of
assembly/sub-assembly.
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02 04-03-2020 Rev_02 VV PNR ACR/RSB
01 03-02-2020 Rev_01 VV MVR/PNR ACR/RSB
00 28-12-2019 Fresh Issue VV PNR RSB

REV DATE DESCRIPTION / NOTE PRD CHD APD

REVISIONS

TITLE:
Sizing Calculation & Selection parameter for all tanks 

OWNER/PROJECT: NTPC LIMITED

 

NSPCL BHILAI EXPANSION POWER PROJECT 
NSPCL BHILAI (2X250 MW) – FGD SYSTEM PACKAGE 

EPC CONTRACTOR:

 

BHARAT HEAVY ELECTRICALS LTD.
BOILER AUXILIARIES PLANT, RANIPET

COLLABORATOR & QFGDM

 BHEL  
PREPARED BY Vidya V STATUS : �����������	
CHECKED BY PNR/ MVR BHEL CUST NO : G211, G212
APPROVED BY ACR/ RSB BHEL DOC NO : 4-FW-000-00618

 REV NO : 02
  

   
  

NTPC DRG./DOC NO. : 9993-109-PVM-U-009 
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Document title:

SIZING CALCULATION& SELECTION PARAMETER FOR ALL TANKS 
 

NTPC Drawing No : 9993-109-PVM-U-009

S.NO NTPC COMMENTS BHEL REPLY 
1. But for other projects of NTPC ,

BHEL have indicated >1.
Noted and corrected in revised 
document as per other NTPC 
projects.

2. In which document, absorber
sizing has been finalized?

Request NTPC to approve absorber 
design basis document – MDL- 9993-
109-PVM-U-003

3. Why different? Not replied suitably Noted and tank sizing basis corrected 
in revised document. 

4. That means if LL is changed by 
vendor  and therefore,in order to 
maintain your sizing criteria, L will 
also have to be changed. Is it so?

LL considered is worst case and it is 
unlikely to be higher than the 
indicated value. In case,   LL is lower 
than the indicated value BHEL 
confirms that the tank size will not be 
changed.

� �
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Sizing Calculation & Selection parameter for all tanks  

 
1. Gas condition for Tank Sizing: 

 
S.No. Gas Condition Feature

1 VWO FGD Design Point

 
2. Tank Sizing Basis 

Tank size is decided as per the following

LL – Pump LL level m

L – LL + 0.2 m

H - Effective height m

HH - H + 0.2 m

Top - HH + 0.5 m( If tank Ht. <10m)

                        -HH + 0.8 m( If tank Ht. >10m)

Effective volume = 3.14 / 4 x Φ ^ 2 x (H-L)

Hold volume = 3.14 / 4 x Φ ^ 2 x (HH)

 
H/D ratio = 1-1.2

  

M

Top

    D

H

L
LL

HH

Page 271 of 371 Page 271 of 371

86771/2020/PS-PEM-MAX
280



  
 

 
S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

1 00HTQ0

0BB001/

002

Process 

Water 

Tank

4500 mmD X 

4500 mmH

Quantity = 2 

nos.

Process 

Capacity

146.2 m3/h (Refer Mass Flow Balance 

(Design Point) data stream no. (<801>

+ <802> + <803> + <804> + <805>/2

+ <806>) x units). 

Retention 

Time

0.25 hr

Required 

volume

146.2 m3/h x 0.25 hr = 36.55 m3

Tank Level is designated as follows

Top 4.5

HH 4.0

H 3.8

L 1.5

LL 1.3*

Effective volume 
= 4.5 m Φ ^ 2 / 4 x π x (3.8-1.5) m = 

36.58 m3 > 36.55 m3

Hold Volume 
= 4.5 m Φ ^ 2 / 4 x π x 4.0 m = 63.62

m3

* LL level will be finalized by vendor’s information of Process water pump.

HH=4.0 m

L=1.5 m
LL=1.3 m

4.5 mD 

4.5 m 

H=3.8 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

2 00HTQ0

1BB001/

002

Cake wash 

(Clarified

water) Tank

3000 mmD X 

3000 mmH

Quantity = 2 

nos. 

Process 

Capacity 

for each 

tank

5.724 m3/h (Refer Mass Flow 

Balance Design Point data stream 

no.(<805>/2) x 2 units 

Retention 

Time

1 hr

Required 

volume

5.724 m3/h x 1.0hr = 5.724 m3

Tank Level is designated as follows

Top 3.0

HH 2.5

H 2.3

L 1.2

LL 1.0*

Effective volume 
= 3.0 m Φ ^ 2 / 4 x π x (2.3-1.2) m 

=7.77 m3 >5.724 m3

Hold Volume 
= 3.0 m Φ ^ 2 / 4 x π x 2.0 m

=17.67 m3

*LL level is finalized by vendor’s information of Cake wash tank pump.

�
�
�
�
�
�
�
�
�
�
�
�
�
�

3.0 m

3.0 mD

H=2.3 m

L= 1.2 m
LL=1.0 m

HH=2.5 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

3 00HTM0

1BB001

Belt Filter 

Wash Tank

3000 mmD X 

3000 mmH

Quantity = 2 

nos.

Process 

Capacity 

for each 

tank

5.724 m3/h (Refer Mass Flow 

Balance Design Point data stream 

no.(<805>/2) x 2 units 

Retention 

Time

1 hr

Required 

volume

5.724 m3/h x 1.0hr = 5.724 m3

Tank Level is designated as follows

Top 3.0

HH 2.5

H 2.3

L 1.2

LL 1.0*

Effective volume 
= 3.0 m Φ ^ 2 / 4 x π x (2.3-1.2) m 

=7.77 m3 >5.724 m3

Hold Volume 
= 3.0 m Φ ^ 2 / 4 x π x 2.0 m

=17.67 m3

*LL level is finalized by vendor’s information of belt filter wash tank pump.

� �

3.0 m

3.0 m

H=2.3 m

L= 1.2 m
LL=1.0 m

HH=2.5 m
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S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

4 00HTM 03 

BB001

Filtrate 

water 

Tank 

4000 mm D X 

4000 mmH 

Quantity = 1 

no (Common 

for two units)

Process 

Capacity

48.442 m3/h 
(Stream No: <402> x 2 Units)  

Retention 

Time

0.5 Hr

Required 

volume

48.442 m3/h x 0.5 hr 
=24.221 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 4.0 m Φ ^ 2 / 4 x π x (3.5-1.2) m 

= 28.9 m3>24.221 m3

Hold Volume 
= 4.0 m Φ ̂  2 / 4 x π x 3.5 m = 43.98m3

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

HH=3.5 m

L=1.2 m
LL=1.0 m

4.0 mD 

M 

4.0 m 
H=3.3 m
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S.No Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

5 00HTM00 

BB001

Primary 

Hydro 

cyclone 

feed  Tank 

5000 mm D 

X

5000mmH-

Quantity = 1 

no.

Process 

Capacity

54.204 m3/h 

(Stream No: <201> x 2 Units) 

Retention 

Time

1 Hour

Required 

volume

54.204 m3/h x 1 hr 

= 54.204 m3

Tank Level is designated as 

follows

Top 5.0

HH 4.5

H 4.3

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 5.0 m Φ ^ 2 / 4 x π x (4.3-1.2) 

m = 60.9 m3 > 54.204 m3

Hold Volume 
= 5.0 m Φ ^ 2 / 4 x π x 4.5 m

=88.4 m3

*L and LL level is finalized by vendor’s information of hydro cyclone feed pump and agitator.

HH = 4.5 m

L = 1.2 m
LL =1.0 m

M

5.0 m

5.0 mD

H =4.3 m
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S.No Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

6 00HTM04 

BB001

Secondary 

Hydro 

cyclone 

feed  Tank 

4000 mm D 

X

4500mmH-

Quantity = 1 

no.

Process 

Capacity

31.32 m3/h (Stream No: <202> x 

2 Units) 

Retention 

Time

1 Hours

Required 

volume

31.32 m3/h x 1 hr 

= 31.32 m3

Tank Level is designated as 

follows

Top 4.5

HH 4.0

H 3.8

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 4.0 m Φ ^ 2 / 4 x π x (3.8-1.2) 

m = 32.67 m3>31.32 m3

Hold Volume 
= 4.0 m Φ ^ 2 / 4 x π x 4.0 m

=50.3 m3

*L and LL level is finalized by vendor’s information of hydro cyclone feed pump and agitator.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

HH = 4.0 m

L = 1.2 m
LL =1.0 m

M

4.5 m

4.0 mD

H =3.8 m
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S.
No 

Item 
No 

Service Design 
Spec 

Process 
Parameter 

Design Basis 

7 00HTM 

05BB0

01

Waste 

water 

storage 

Tank

5500 mmD X 

5500mmH-

Quantity = 1 

no.

Process 

Capacity

9.8 m3/h (Stream No: <205> x 2

Units) 

Retention 

Time

8.0 Hours

Required 

volume

9.8 m3/h x 8.0 hr = 78.4 m3

Tank Level is designated as follows

Top 5.5

HH 5.0

H 4.8

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 5.5 m Φ ^ 2 / 4 x π x (5.0-1.2) m 

= 90.3 m3> 78.4m3

Hold Volume 
= 5.5 m Φ ^ 2 / 4 x π x 5.0 m

=118.8 m3

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

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

HH = 5.0 m

L = 1.2 m
LL =1.0 m

M

5.5 m

5.5 mD

H =4.8 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

8 00HTK0

3BB001/

002

Lime 

stone 

slurry 

storage 

Tank

9000 mmD X 

10000mmH

Quantity = 2 

no. (1W+1S)

(Common for 

two units)

Process 

Capacity 

for each 

tank

a) Limestone required = 4.662 TPH per 

unit from (Stream No: <501> x 2 Units) 

b) 20% (w/w) Limestone slurry

= 4.662 TPH / 20% mass flow rate 

= 23.31 TPH per unit

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

= 1.130 t/m3

d) 20% (w/w) Limestone slurry 

= 23.31 TPH / 1.130 volume flow rate 

= 20.63 m3/hr per unit

Retention 

Time

12.0 hr

Required 

volume

20.63 m3/h x 2 x 12 hr = 495.12 m3

Tank Level is designated as follows

Top 10.0

HH 9.5

H 9.3

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 9.0 m Φ ^ 2 / 4 x π x (9.3-1.2) m 

= 515 m3 > 495.1 m3

Hold Volume 
= 9.0 m Φ ^ 2 / 4 x π x 9.5 m

= 604.4 m3

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

�
�
�
�
�
�
�
�

M

10.0 m

9.0 mD

H =9.3 m

L = 1.2 m
LL =1.0 m

HH =9.5 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

9 00HTK0

0BB001

Auxiliary 

Absorbent 

Tank

10000mmDX 

10000mmH

Quantity = 1 

no (Common 

for two units)

Process 

Capacity

Absorber Tank Volume = 724.8 m3

(with 20% margin)
 

Retention 

Time

Batch Operation 

Required 

volume

724.8 m3

` Tank Level is designated to be empty 

during normal operation. Therefore the 

volume from bottom to H is considered 

as effective volume of tank.

Top 10.0

HH 9.5

H 9.3

L 1.2*

LL 1.0*

Circular Tank 
Effective volume 
= 10.0 m Φ ^ 2 / 4 x π x 9.3 m 

= 730.4 m3>724.8 m3

Hold Volume 
= 10.0 m Φ ^ 2 / 4 x π x 9.5 m 

= 746.13 m3

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

�
�
�
�
�
�
�
�
�
�
�
�

M

10.0 m

10.0 mD

H =9.3 m

HH =9.5 m
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S.
No 

Item No Service Design Spec Process 
Parameter 

Design Basis 

10 10/20HTT

00BB001

Absorber 

Area 

Drain 

Sump

4000mmW X 

4000mmL X 

4000mmH

Quantity = 2

nos. for two

Units

Process 

Capacity 

for each 

Sump

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m = 27.2 

m3 >25 m3

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

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

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

M

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m
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S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

11 00HTT01

BB001

Gypsum 

Area 

Drain 

Sump

4000mmW 

X 4000mmL 

X 4000mmH

Quantity = 1 

no.

(Common 

for two

units)

Process 

Capacity 

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m = 27.2 

m3 >25 m3

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

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

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m

MM
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S.
No 

Item No Service Design 
Spec 

Process 
Parameter 

Design Basis 

12 00HTT02

BB001

Lime 

Stone 

Area 

Drain 

Sump

4000mmW 

X 4000mmL 

X 4000mmH

Quantity = 1 

no.(Commo

n for two 

units)

Process 

Capacity 

25 m3 

Retention 

Time

Batch Operation

Required 

volume

25 m3

Tank Level is designated as follows

Top 4.0

HH 3.5

H 3.3

L 1.6*

LL 1.4*

Rectangular Tank 
Effective volume 
= 4.0 m x 4.0 m x (3.3-1.6) m = 27.2 

m3 >25 m3

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

*L and LL level is finalized by vendor’s information of Sump pump and agitator.
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Reference Documents  
- Mass Flow Balance (Design Point) data – 9993-109-PVM-W-002

4.0 m D

4.0 mW

H=3.3 m

L= 1.6 m
LL=1.4 m

HH=3.5 m

MM
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR AGITATORS  

SPEC. NO.: PE-TS-468-571-18000-A001 
SECTION-I, SUB-SECTION- D, ANNEXURE-IV 
REV. 01                        Date: SEP. 2020 
SHEET : 1 OF 3 

DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING 

                           The successful bidder shall submit the following drawings / documents during detail engineering for approval / information / reference                                                  
                           (as the case may be): -  
 

 

 

 

 

 

 

                         

 

 

 

            

 

      

 

 

 

 

 

 

 

Sl.  
No. 

BHEL Drawing / 
Document No. Title Schedule Date Drawing 

Classification  

1 PE-V0-468-571-
18000-A001 

GA drawing, Exploded view,  sectional view with Material 
of construction, mechanical seal , gearbox for  all Agitator 
models 

2 weeks from LOI Primary 

2 PE-V0-468-571-
18000-A002 Data sheet for all Agitator   2 weeks from LOI Primary

3 PE-V0-468-571-
18000-A003 Agitator Performance curve of all Agitators 2 weeks from LOI Primary

4 PE-V0-468-571-
18000-A004 

Electrical motor  GA drawing & Data sheet  and  
performance curves  of all motors 2 weeks from LOI 

Primary

5 PE-V0-468-571-
18000-A005 Quality plan & Inspection and Test Procedure 2 weeks from LOI Primary

6 PE-V0-468-571-
18000-A006 Agitator and Motor Sizing Calculation 2 weeks from LOI Primary

7 PE-V0-468-571-
18000-A007 O&M Manual for Agitator 4 weeks from LOI Secondary

8 PE-V0-468-571-
18000-A008 Utility Consumption 4 weeks from LOI Secondary

9 PE-V0-468-571-
18000-A009 Foundation Data including Anchor plan 4 weeks from LOI Secondary

10 PE-V0-468-571-
18000-A010 Lubricating oil list 4 weeks from LOI Secondary

11 PE-V0-468-571-
18000-A011 Special tools list, Start-up & Commissioning Spares 4 weeks from LOI Secondary

12 PE-V0-468-571-
18000-A012 

Installation and assembly procedure including Pre 
Commissioning Check List 4 weeks from LOI Secondary
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR AGITATORS  

SPEC. NO.: PE-TS-468-571-18000-A001 
SECTION-I, SUB-SECTION- D, ANNEXURE-IV 
REV. 01                        Date: SEP. 2020 
SHEET : 2 OF 3 

NOTE: Drwg/ Document shall be uploaded by the successful bidder on WRENCH /DMS.Procedure for the same will be informed after award of contract. 

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

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

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

        requirement specified elsewhere in the specification. 

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

and drawings shall be in SI system only. 

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

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

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

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

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

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

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

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

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

e) Void. 

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

stage without any commercial implication. 

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

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

and blow-up view for clarity. 
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2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR AGITATORS  

SPEC. NO.: PE-TS-468-571-18000-A001 
SECTION-I, SUB-SECTION- D, ANNEXURE-IV 
REV. 01                        Date: SEP. 2020 
SHEET : 3 OF 3 

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

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

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

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

the stipulated time. 

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

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

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

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

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

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

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

 

SIGNATURE: ___________________ 

COMPANY SEAL                      NAME      : ___________________ 

DESIGNATION: __________________ 

COMPANY:      _____________________ 
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SEA-WORTHY PACKING PROCEDURE�

Page 288 of 371 Page 288 of 371

SPECIFICATION No: PE-TS-468-571-18000-A002

REV. 00

86771/2020/PS-PEM-MAX
297



Page 289 of 371 Page 289 of 371

86771/2020/PS-PEM-MAX
298



Page 290 of 371 Page 290 of 371

86771/2020/PS-PEM-MAX
299



Page 291 of 371 Page 291 of 371

86771/2020/PS-PEM-MAX
300



Page 292 of 371 Page 292 of 371

86771/2020/PS-PEM-MAX
301



Page 293 of 371 Page 293 of 371

86771/2020/PS-PEM-MAX
302



Page 294 of 371 Page 294 of 371

86771/2020/PS-PEM-MAX
303



Page 295 of 371 Page 295 of 371

86771/2020/PS-PEM-MAX
304



Page 296 of 371 Page 296 of 371

86771/2020/PS-PEM-MAX
305



Page 297 of 371 Page 297 of 371

86771/2020/PS-PEM-MAX
306



Page 298 of 371 Page 298 of 371

86771/2020/PS-PEM-MAX
307



Page 299 of 371 Page 299 of 371

86771/2020/PS-PEM-MAX
308



Page 300 of 371 Page 300 of 371

86771/2020/PS-PEM-MAX
309



Page 301 of 371 Page 301 of 371

86771/2020/PS-PEM-MAX
310



Page 302 of 371 Page 302 of 371

86771/2020/PS-PEM-MAX
311



Page 303 of 371 Page 303 of 371

86771/2020/PS-PEM-MAX
312



Page 304 of 371 Page 304 of 371

86771/2020/PS-PEM-MAX
313



Page 305 of 371 Page 305 of 371

86771/2020/PS-PEM-MAX
314



Page 306 of 371 Page 306 of 371

86771/2020/PS-PEM-MAX
315



Page 307 of 371 Page 307 of 371

86771/2020/PS-PEM-MAX
316



Page 308 of 371 Page 308 of 371

86771/2020/PS-PEM-MAX
317



Page 309 of 371 Page 309 of 371

86771/2020/PS-PEM-MAX
318



Page 310 of 371 Page 310 of 371

86771/2020/PS-PEM-MAX
319



Page 311 of 371 Page 311 of 371

86771/2020/PS-PEM-MAX
320



Page 312 of 371 Page 312 of 371

86771/2020/PS-PEM-MAX
321



Page 313 of 371 Page 313 of 371

86771/2020/PS-PEM-MAX
322



Page 314 of 371 Page 314 of 371

86771/2020/PS-PEM-MAX
323



Page 315 of 371 Page 315 of 371

86771/2020/PS-PEM-MAX
324



Page 316 of 371 Page 316 of 371

86771/2020/PS-PEM-MAX
325



Page 317 of 371 Page 317 of 371

86771/2020/PS-PEM-MAX
326



Page 318 of 371 Page 318 of 371

86771/2020/PS-PEM-MAX
327



Page 319 of 371 Page 319 of 371

86771/2020/PS-PEM-MAX
328



Page 320 of 371 Page 320 of 371

86771/2020/PS-PEM-MAX
329



Page 321 of 371 Page 321 of 371

86771/2020/PS-PEM-MAX
330



Page 322 of 371 Page 322 of 371

86771/2020/PS-PEM-MAX
331



Page 323 of 371 Page 323 of 371

86771/2020/PS-PEM-MAX
332



Page 324 of 371 Page 324 of 371

86771/2020/PS-PEM-MAX
333



Page 325 of 371 Page 325 of 371

86771/2020/PS-PEM-MAX
334



Page 326 of 371 Page 326 of 371

86771/2020/PS-PEM-MAX
335



Page 327 of 371 Page 327 of 371

86771/2020/PS-PEM-MAX
336



Page 328 of 371 Page 328 of 371

86771/2020/PS-PEM-MAX
337



Page 329 of 371 Page 329 of 371

86771/2020/PS-PEM-MAX
338



Page 330 of 371 Page 330 of 371

86771/2020/PS-PEM-MAX
339



Page 331 of 371 Page 331 of 371

86771/2020/PS-PEM-MAX
340



Page 332 of 371 Page 332 of 371

86771/2020/PS-PEM-MAX
341



Page 333 of 371 Page 333 of 371

86771/2020/PS-PEM-MAX
342



Page 334 of 371 Page 334 of 371

86771/2020/PS-PEM-MAX
343



Page 335 of 371 Page 335 of 371

86771/2020/PS-PEM-MAX
344



Page 336 of 371 Page 336 of 371

86771/2020/PS-PEM-MAX
345



Page 337 of 371 Page 337 of 371

86771/2020/PS-PEM-MAX
346



Page 338 of 371 Page 338 of 371

86771/2020/PS-PEM-MAX
347



Page 339 of 371 Page 339 of 371

86771/2020/PS-PEM-MAX
348



Page 340 of 371 Page 340 of 371

86771/2020/PS-PEM-MAX
349



� �
�
�
�

2 X 250 MW NSPCL BHILAI TPP - FGD 
 

TECHNICAL SPECIFICATION FOR 
AGITATORS������� 

SPECIFICATION NO. PE-TS-468-571-18000-A001 
SECTION-II 
ANNEXURE-1 
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 

�

�

�

 
 

 
 
 
 
 
 
 
 
 
 
 

 
SECTION-II 

 
ANNEXURE-1 

LIST OF documents to be submitted with bid 
 

 
 
 
 
 

Page 341 of 371 Page 341 of 371

SPECIFICATION No: PE-TS-468-571-18000-A002

REV. 00

86771/2020/PS-PEM-MAX
350



� �
�
�

 
2 X 250 MW NSPCL BHILAI TPP - FGD 

 
TECHNICAL SPECIFICATION FOR 

AGITATORS 

SPECIFICATION No: PE-TS-468-571-18000-A001 
SECTION : II  
ANNEXURE-1 
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 

�

�

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

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

2. Pre-bid clarification schedule as per format given under Section-II (Annexure-3), in case of 
any clarifications. 

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

deviations by bidder. 
 

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

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

 
6. GA drawing, Exploded view with Material of construction, total weight of all Agitators 

models offered. 
 

7. Agitator and Motor Sizing Calculation. 
 

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

9. Documents for meeting the Pre-Qualification Requirement (3K format has to be 
submitted along with supporting documents as given under Annexure-11, section-II). 

 
10. Schedule of guarantees (Refer Annexure-10 of section-II). 

 
11. Test arrangement @ shop. 

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

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

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

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

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

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

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

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

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

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

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

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

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

Commercial Terms & Conditions  
 

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

 
j) Schedule of drawings submissions, comment incorporations & approval shall be as 

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

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

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

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

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

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

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

not absolve the vendor of their contractual obligations of completing the work as per 
specification requirement. Any deviation from specified requirement shall be reported by 
the vendor in writing and require written approval. Unless any change in specified 
requirement has been brought out by the vendor during detail engineering in writing 
while submitting the document to customer for approval, approved document (with 
implicit deviation) will not be cited as a reason for not following the specification 
requirement. 

 
o) In case vendor submits revised drawing after approval of the corresponding drawing, any 

delay in approval of revised drawing shall be to vendor’s account and shall not be used as 
a reason for extension in contract completion. 
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PRE-BID CLARIFICATION SCHEDULE 
 

S.No. Section/Clause/ 
Page No. 

Statement of the 
referred clause 

Clarification 
required 

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

SIGNATURE:___________________

NAME          : ___________________

DESIGNATION:__________________

COMPANY: _____________________

DATE:__________________________

COMPANY SEAL

Page 347 of 371 Page 347 of 371

SPECIFICATION No: PE-TS-468-571-18000-A002

REV. 00

86771/2020/PS-PEM-MAX
356



� �
�
�
�

 
2 X 250 MW NSPCL BHILAI TPP - FGD 

 
TECHNICAL SPECIFICATION FOR 

AGITATORS 

SPECIFICATION NO. PE-TS-468-571-18000-A001 
SECTION-II 
ANNEXURE-4  
REV. 01 Date: SEP. 2020 
SHEET : 1 OF 1 

�

�

�

 
 

 
 
 
 
 
 
 
 

 
SECTION-II 

 
ANNEXURE-4 

SCHEDULE OF TECHNICAL DEVIATION 
 

(PLEASE REFER GCC FOR THE FORMAT OF DEVIATION 
SCHEDULE)�
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LOAD TITLE 

RATING (KW / A) 
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 (S
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 (Y
) 

LOCATION BOARD 
NO. 

CABLE 

B
LO

C
K

 C
A

B
LE

 
D

R
G

. N
o.

 CONTROL 
CODE REMARKS LOAD No. NAME 

PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 
ST

A
N

D
B

Y SIZE 
CODE NOs 

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

�����(� 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ CUSTOMER 
� 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

�  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

ANNEXURE-5 
LOAD DATA 

(ELECTRICAL) 

JOB NO. 468 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 2 X 250 MW NSPCL BHILAI TPP 
- FGD 

NAME  DATA FILLED UP ON 

SYSTEM  AGITATOR SIGN.  DATA ENTERED ON 
DEPTT. / SECTION MAUX SHEET 1 OF 1 REV. 01 DE’S SIGN. & DATE 

�!! NG* ,�C�

Filtrate Water Tank Agitator 1 0 C

Primary Hydro-
cyclone Feed Tank Agitator 1 0 C

Secondary Hydro-
cyclone Feed Tank Agitator 1 0 C

Waste Water Tank Agitator 1 0 C

Limestone Slurry Storage Tank 
Agitator 2 0 C

Absorber Area Drain Sump
Agitator-1 1 0 I

Absorber Area Drain Sump
Agitator-2 1 0 I

Auxiliary Absorbent Tank Agitator 3 0 I

Gypsum Dewatering Area Drain 
Sump Agitator 1 0 I

Limestone Area Drain Sump 
Agitator� 1 0 I
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ANNEXURE-7 
 

LIST OF TOOLS & TACKLES 
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Bidder shall supply a set of special tools and tackles required either for erection or 
operation or maintenance of the agitator units. A list of such tools and tackles shall 
be submitted along with the offer.
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1 Agitator Sl No. 1 2 3 4 5 6 7 8 9

2 Type
Vertical Type – (Center 
Mounted)

Vertical Type – (Center 
Mounted)

Vertical Type – 
(Center Mounted)

Vertical Type – (Center 
Mounted)

Vertical Type – 
(Center Mounted)

Blade turbine - Marine propeller side 
entry 

Vertical Type – 
(Center Mounted)

Vertical Type – (Center 
Mounted)

Vertical Type – (Center 
Mounted)

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

4 Seal Type 
Not required Not required Not required Not required Not required Mechanical seal (emergency flush start 

)required in case of side entry
Not required Not required Not required

5 Duty 
Continuous Continuous Continuous Continuous Continuous Intermittent -Whenever FGD is under 

maintenance
Intermittent Intermittent Intermittent

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

7 Operation
Continuous Continuous Continuous Continuous Continuous Intermittent -Whenever FGD is under 

maintenance
Intermittent Intermittent Intermittent

8 Tank details

a) Tank Shape Circular Circular Circular Circular Circular Circular Rectangular Rectangular Rectangular

b) Tank name
Primary Hydrocyclone 
feed tank

Filtrate water tank Secondary 
Hydrocyclone feed 
tank

Waste water Tank Limestone Slurry 
Storage tank

Auxiliary Absorbent Tank Absorber Area Drain 
Pit

Gypsum Area Drain 
Sump

Limestone Area Drain Sump 

c) Capacity of Slurry (in m3) 88.4 m3 43.98 50.3 118.8 604.4 746.13 #REF! #REF! #REF!

9 Dimension (in m)

d) Diameter 5.0 4.0 4 5.5 9.0 10.0 - - -

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

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

g) Height 5* 4* 4.5* 5.5* 10* 10* 4* 4* 4*

9 MOC of Agitator

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined.

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined. 

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined. 

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined. 

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined.

Agitator Shaft (which is continuously in 
contact with slurry) and blades shall be 
made with Alloy 926 or better material.

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined. 

Agitator blades shall be 
made with Alloy 926 or 
better material & 
Agitator shaft can be 
rubber lined. 

Agitator blades shall be made 
with Alloy 926 or better 
material & Agitator shaft can 
be rubber lined.

10 Minimum liquid level in the tank 1.0 1.0 1.0 1.0 1.0 1.0 1.4 1.4 1.4
11 Normal liquid level in the tank 4.3 3.3 3.8 4.8 9.3 9.3 3.3 3.3 3.3
12 Maximum liquid level in the tank 4.5 3.5 4 5 9.5 9.5 3.5 3.5 3.5
13 Quantity of Agitator per tank 1 No. 1 No. 1 No. 1 No. 1 No. 3 nos. - side entry 1 No. 1 No. 1 No.
14 Total quantity of agitators (for two units) 1 No. 1 No. 1 No. 1 No. 2 No’s 3 nos. - side entry 2 No’s 1 No. 1 No.
15 Slurry Analysis
a) Slurry to be handled Gypsum slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry Gypsum slurry Gypsum slurry Gypsum slurry Limestone slurry

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

c) Normal solid particle size, d50 325 mesh (44 μ) 6-7 mm 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 325 mesh (44 μ) 6-7 mm 6-7 mm 6-7 mm

2 X 250 MW NSPCL BHILAI TPP - FGD
SPECIFICATION No: PE-TS-468-571- 18000-A001, R-01

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

Page 354 of 371 Page 354 of 371

         2 X 250 MW NSPCL BHILAI TPP - FGD 
SPECIFICATION No: PE-TS-468-571- 18000-A002

86771/2020/PS-PEM-MAX
363



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

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

Limestone + 
impurities

gypsum along with Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

gypsum along with 
Limestone & other 
impurities

Limestone + impurities

e) Chloride concentration max 25000 ppm max 25000 ppm max 25000 ppm max 25000 ppm max 1000 ppm max 25000 ppm max 25000 ppm max 25000 ppm max 1000 ppm

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

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

h) Sp. Gravity of slurry 1.213 1.066 1.109 1.02 1.215 1.213 1.213 1.213 1.215

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

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

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

l) SiO2 Content  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l  4 to 6 g/l

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

Normal -58 deg C; 
Design-70 deg C

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

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

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

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

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

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

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

13 Motor 

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

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

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

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

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

14 Minimum Liquid level In the tank To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

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

b) No. of impeller per agitator To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

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

d) Impeller tip speed To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

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

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

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

16 Baffle Plates (not in bidder's scope)

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

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

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

17 Nozzle (not in bidder's scope)

a) 
Size of the nozzle on which agitator frame is 
mounted

To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder NA NA NA

18 Loads

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

b) Dynamic load To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder
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c) Torsional Moment (Nm) To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder To be filled by bidder

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

19
Power loading for Auxiliary power
consumption

Applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable Not applicable

20
Parameters to be considered compulsarily 
by bidder for design of Agitators

a) Uniform suspension of solids by Agitators

b) Mounting of Agitator (For Vertical 
c) Power Number for Agitator 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35 0.3 - 0.35
d) Impeller tip dia/ tank dia 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx) - 1/3 (approx) 1/3 (approx) 1/3 (approx)
e) Minimum number of stage of impeller 1 1 1 1 2 - 1 1 1

Notes
1

2

3

4
5 Slope of roof shall be considered approximate 5 deg for all the tanks.

Maximum Sound Pressure Level at a height of 1.5 m above floor level in elevation, and at a distance of 1.0 m horizontally shall be 85 dBA.

*Although the height of all tanks is fixed above, same may vary slightly during detailed engineering as per design calculation of tanks.

There shall be complete re-suspension of all solids after a 24 hour outage. Accumulation of solids shall not prevent agitator restart.

Agitation shall be provided to prevent settlement of slurry by side entry agitators . All the side-entry agitators shall be similar. 

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

The Agitators shall be mounted on the Agitator platform which shall be approximately at a height of 1.0 m from the tank roof. However, the Agitator platform is excluded from bidder's scope.
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ATTACHMENT - 3K 
PAGE 1 OF 102 

 
 

Signature of authorized signatory.................. 

FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE  
FOR 

LOT-2 PROJECTS 
BIDDING DOCUMENT NO. CS-0011-109(2)-9 

 
Bidder’s Name and Address: To 
 Contract Services-I 
 NTPC Limited 
 Noida-201301 
 
Summary of Critical Equipment indicated under clause 4.01.00, sub-section-I, Part-A of Section-VI.  
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Equipment Sub-Vendor  Collaborator’s Seeking Qualification 
Name Name Name,  as per clause....... 
  if applicable Sub-Section-I, Part-A  
   of Section-VI 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Booster Fans   *4.01.01 /*4.01.02 /*4.01.03 
 
*Slurry Recirculation Pumps   *4.01.01 /*4.01.03 /*4.01.07 
 
Oxidation Blowers   *4.01.01 /*4.01.03 /*4.01.04 
 
Wet limestone Grinding mills   *4.01.01 /*4.01.03 /*4.01.05 (i)/ 4.01.05 (ii) 
 
Slurry Pumps   *4.01.01/*4.01.03 
 
Agitators   *4.01.01 /*4.01.03 /*4.01.06 
 
Vacuum Belt filters   *4.01.01 /*4.01.03 
Note : *Strike-off whichever is not applicable. 
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ATTACHMENT - 3K 
PAGE 2 OF 102 

 
 

Signature of authorized signatory.................. 

1. If qualification sought as per clause 4.01.01, sub-section-I-A, Part-A of Section-VI then the details of the sub vendor (manufacturer) shall 
be filled by the bidder in the format A to G. 

2. If the qualification sought as per the clause 4.01.02, sub-section-I-A, Part-A of Section-VI, then the details of proposed sub vendor (i.e 
manufacturer of such equipment for at least *195/*250/*500//*660  MW unit rating) shall be filled individually by the bidder in the format 
A and the details of collaborator who meets the requirement stipulated at 4.01.01, sub-section-I-A, Part-A of Section-VI shall also be 
filled by the bidder in the format A separately. Further, in case of qualification vide clause 4.01.02, sub-section-I-A, Part-A of Section-VI 
a copy of valid ongoing collaboration and technology transfer agreement for design, engineering, manufacturing, supply of such 
equipment in India with the collaborator who meets the requirement stipulated at 4.01.01, sub-section-I-A, Part-A of Section-VI shall 
also be furnished. 

3. If the qualification sought as per the clause 4.01.03, sub-section-I-A, Part-A of Section-VI then the details of JV/Subsidiary Company 
formed for manufacturing of such equipment in India shall be furnished individually for each equipment by the bidder such as,  

 i) Copy of document of incorporation of JV/Subsidiary company in India 
 ii) Copy of valid ongoing collaboration and technology transfer agreement for design, engineering, manufacturing, supply of such 

equipment in India with the collaborator who meets the requirement stipulated at 4.01.01, sub-section-I-A, Part-A of Section-VI. 
 iii) Copy of document of at least 26% equity participation of qualified equipment manufacturer in the Indian JV company/subsidiary 

company directly or indirectly through its holding company /Subsidiary company, which shall be maintained for a lock -in period 
of seven (7) years from the date of incorporation of such JV/subsidiary or up to the end of defect liability period of the contract 
which ever is later. 

 Further, the details of collaborator or technology provider of the qualified equipment manufacturer who meets the requirement stipulated 
at 4.01.01, sub-section-I-A, Part-A of Section-VI shall be filled by the Bidder in the format A to G (format given at 1.00.00). In addition to 
that, the sub vendor along with the Indian JV company/subsidiary company, qualified equipment manufacturer and its holding 
company/subsidiary company as applicable shall furnish the Letter of Support as per the format enclosed at Annexure-I. 

 
 * strike out whichever is not applicable. 
 
 
1.00.00 (Applicable for Bidder/his sub vendors  seeking qualification as per clause no. 4.01.01, Sub section-I, Part-A of Section-VI. 

Bidder shall furnish the required data only for those equipments / auxiliaries which are proposed to be sourced under this route.) 
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ATTACHMENT - 3K 
PAGE 3 OF 102 

 
 

Signature of authorized signatory.................. 

We, hereby furnish the data on proveness criteria for critical equipment, auxiliaries, systems and Bought Out Items such as 
Booster Fans, *Slurry Recirculation Pumps, Oxidation Blowers, Wet Limestone Grinding Mills, Slurry Pumps, & Agitators which 
have been designed (either by self manufacturer or under valid ongoing collaboration and technology transfer agreement), 
*manufactured/ *got manufactured and supplied by us /Manufacturer (or manufactured/ got manufactured & supplied by our 
proposed sub-vendors) and these are in successful operation in at least one (1) plant for a period not less than one year 
reckoned as on the date of consideration for approval but not later than six months to award date of contract to the Main bidder. 
The details of type and minimum equipment rating of such equipment are given below : 

 
A.  For Booster Fans: We declare that, we/our Sub-Vendor, have designed (either by itself or under collaboration / licensing 

agreement),*manufactured/*got manufactured and supplied at least one (1) number of Booster Fan of  required flow & head of the 
offered Booster Fan with Fan Speed  900 rpm (maximum), Axial type with variable pitch control working in a Coal fired power plant and 
which has been in successful operation for minimum one(1) year reckoned as on the date of consideration for approval but not later 
than six months to award date of contract to the Main bidder, as per the details furnished below: 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Sl. No.   Description Reference Work 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
1. Name of the reference plant & location: 
 
2. Client name and his address: 
 
3. No. of units and capacity in MW of unit: 
 
4. Whether equipment operating in a coal fired power plant -*Yes/*No 
 
5. Name of equipment manufacturer & address: 
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ATTACHMENT - 3K 
PAGE 13 OF 102 

 
 

Signature of authorized signatory.................. 

F.  Agitators: We declare that, we/our Sub-Vendor, have designed (either by itself or under collaboration / licensing 
agreement),*manufactured/*got manufactured and supplied at least one (1) number of Agitators with rating not less than that supplied 
for 500 MW or higher size unit for similar application, Vertical/Horizontal type working in Wet Limestone based FGD application in Coal 
fired power plant and which has been in successful operation for minimum one(1) year reckoned as on the date of consideration for 
approval but not later than six months to award date of contract to the Main bidder, as per the details furnished below:: 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Sl. No.   Description Reference Work 
------------------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the reference plant & location: 
 
2. Client name and his address: 
 
3. No. of units and capacity in MW of unit: 
 
4. Whether power plant is coal fired  -*Yes/*No 
 
5. Whether operating in a Wet Limestone based FGD application  -*Yes/*No 
 in coal fired power plant 
 
6. Name of equipment manufacturer & address: 
 
7. Date of commission of the equipments: 
 
8. Model no. of the equipment: 
 
9. Brief Technical particulars of the equipments: 
 
10. Agitators supplied for  ………..MW unit size 
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ATTACHMENT - 3K 
PAGE 14 OF 102 

 
 

Signature of authorized signatory.................. 

 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Sl. No.   Description Reference Work 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
11. Whether the equipment(s) are in successful operation in  
 atleast one(01) plant for a period not less than one(01) year  
 reckoned as on the date of consideration for approval but not  
 later than six months to award date of contract to the Main bidder -*Yes/*No 
 
12. Flue gas Desulphurization system details:  *Technical extract/ *paper letter/ *email/   

  *Drwaing from user or *contract docu  
  ment or *scheme or *any document  in   
  public domain enclosed at annexure....to   
  Attachment-3K 

 
13. Scope of Work: *Letter of Award or *Contract or *P.O.   

  enclosed at Annexure.....to Attachment-3K 
 
14. Performance details: *Certificate/*Letter/*E-mail from End user   

  enclosed at Annexure.....to Attachment-3K 
 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
* Strike off whichever is not applicable. 
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ATTACHMENT - 3K 
PAGE 22 OF 102 

 
 

Signature of authorized signatory.................. 

*7.00.00 Applicable for Bidder/his sub vendors  seeking provenness criteria as per clause no. 4.01.06, Sub section-I, Part-A of 
Section-VI.  

 
7.01.00 We, hereby confirm that *we/*our sub-vendors is a manufacturer of a manufacturer of Agitators for similar process/duty 

application in petrochemical or metals and mining industry. (Details of references enclosed at Annexure  …………………) 
 
 
 (Data to be furnished in line with format given at 1.00.00 of this Attachment)) 
 
7.02.00 We further confirm that details in respect of collaboration / valid licencing agreement for the Agitator between *us/*our sub-

vendors, as per 6.01.00 above, and with qualified Agitator manufacturer, who meets the requirement stipulated at clause 
4.01.01, sub-section-I, Part-A, Section-VI are enclosed at Annexure-….. to this Attachment. The data in respect of proveneness 
criteria for the qualified Agitator manufacturer, which is in successful operation in at least one (1) plant for a period not less than 
one reckoned as on the date of consideration for approval but not later than six months to award date of contract to the Main 
bidder are furnished below.  

  
  
 We further confirm that before taking up the manufacturing of such Agitator, *we/ *our sub vendor(s) *will create /*have created 

manufacturing facilities at his works as per collaborator’s/licenser's design, manufacturing and quality control system. 
 
 (Data to be furnished in line with format given at 1.00.00 of this Attachment) 
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