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PROJECT: Ramagundam (FGD), Stage I & II
(3x200MW + 3x500 MW)

PRE QUALIFICATION REQUIREMENT (PQR)
AGITATORS

DOC NO.: PE-PQ-467-571-18000-A001

DATE 24.09.2020 

REV NO. 01 

1.0

The bidder shall submit its credentials having previously designed and manufactured agitators
(vertical and horizontal) in a Wet Limestone based FGD application in Coal fired power plant, which
is in successful operation for a period of not less than one (1) year as on 21.02.2020. The rating of
the Agitator shall not be less than that supplied for 500MWor higher size unit for similar application.

2.0 

In case the Bidder is not manufacturer of Agitators as per clause no.1.0 above, but is a manufacturer
of Agitators for application in petrochemical, metals and mining industry, sugar, paper, fertilizer
industry etc., and has previously designed and manufactured Agitators (vertical and horizontal)
having a minimum rating of 37 KW & 22 KW (each for vertical and Horizontal respectively) which is
in successful operation for a period of not less than one (1) year as on 21.02.2020.

3.0 

In case the Bidder is not manufacturer of proven Agitators as per clause no. 1.0 & 2.0 above, it shall
fulfil the requirement placed at Anenxure 1 for clause no. 1 & Annexure 2 for clause no. 2
respectively pertaining to the Proven ness criteria for Agitators for (3X200+3X500) MW
Ramagundam Stage I & II , STPP FGD.

4.0

The supplier has to submit following supporting documents meeting above mentioned pre
qualifying requirement:

a) Copy of minimum one (1) performance certificate (in English) from end user along with
copy of related Purchase Order (PO) or Letter of intent (LOI) or Letter of Award (LOA) or
Work Order (WO) in support of PQR clause at S.No.1.0 / S.No. 2 above as applicable.
These documents must contain details of both vertical as well as horizontal agitators.

b) Copy of all documents to establish conditions as mentioned in Anneure 1 / Annexure 2
as applicable.
i) Copy of document of incorporation of JV/ Subsidiary company in India.
ii) Copy of valid ongoing collaboration / licencing agreement / technology transfer

agreement.
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/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 whichever is later.

iv) The details of collaborator or technology provider of the qualified equipment
manufacturer who meets the requirement stipulated at clause 1.0 / 2.0 /3.0 shall
be filled by the bidder in the format placed at Annexure 3.

5.0 
Bidder shall submit design documents to substantiate technical parameters specified in PQR, if the
same is not mentioned in performance certificate/purchase order.

6.0

Bidder to submit all supporting documents in English. If documents submitted by bidder are in
language other than English, a translation of its pertinent passages in English language inwhich case,
for purposes of interpretation of the bid, the translation shall govern. The English Translation of the
documents shall be carried out by professional translators and the translator shall certify that he is
proficient in both languages in order to translate the document and that the translation is complete
and accurate. Further, translation shall be authenticated by the Indian Consulate located in the
Country where the documents have been issued or the Embassy of that Country in India.

ANNEXURE-A
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7.0
Notwithstanding anything stated above, BHEL/ NTPC reserves the right to assess the capabilities and
capacity of the bidder to perform the contract, should the circumstances warrant such assessment
in the overall interest of BHEL /NTPC.

8.0
After satisfactory fulfilment of all the above criteria/ requirement, offer shall be considered for
further evaluation as per NIT and all the other terms of the tender.

Notes:
a) Please note, PQR indicated at Clause no 1 is requirement of BHEL�s end customer (M/s NTPC)

with respect to capacity and FGD application in coal fired power plant and to be considered
by M/s NTPC while approving the bidder.

b) BHEL will take up with M/s NTPC for relaxation with respect to rating and alternate process
application which are indicated at clause no. 2.

c) Bidders are advised to furnish the PQR documents in line with Clause no.1 which is specific
requirement of BHEL�s end customer. However, in case the bidder feels that they are not
meeting the requirements of clause no. 1, but can meet the requirement of clause no. 2, then
they are advised to submit the bids along with the PQR documents meeting the clause no. 2.
The bids meeting the requirement of clause no.2 shall be technically recommended by BHEL
and shall be forwarded to end customer for acceptance of any relaxation in line with the
clause no. 2 and shall be subject to approval of bidder(s) by M/s NTPC.

d) A Bidder can offer their bid only against either Clause No. 1 or Clause No. 2 to be read
conjunction with Clause No. 3.

e) In case BHEL�s end customer (M/s NTPC) does not consider any relaxation with respect to
Clause no. 2 above, the bids and the bidder�s approval shall be governedwith respect to clause
no.1 of PQR and bidder will not have any claim for qualification with respect to clause no.2.
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Annexure 1 to Doc No. PE PQ 467 571 18000 A001, R 01

1. A JV / Subsidiary Company formed for manufacturing and supply of equipment(s) as listed at clause 
no. 1.0 of document no. PE-PQ-467-571-18000-A001,R-01 in India can also manufacture such 
equipment(s), provided that it has a valid collaboration or licensing agreement for design, 
engineering, manufacturing of such equipment(s) in India with a qualified equipment manufacturer 
who meets the requirements stipulated at the said clause (or the technology provider of the qualified 
equipment manufacturer) for the respective equipment(s).  

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

2. In case the Bidder is not manufacturer of proven Agitators as per clause no. 1.0 of document no. 
PE-PQ-467-571-18000-A001, R-01 but is a manufacturer of Agitators for similar process/duty 
application in petrochemical, metals and mining industry, the Bidder can also manufacture Agitators, 
provided it has collaboration or valid licensing agreement for design, engineering, manufacturing, 
supply of such Agitators in India with such manufacturer who meet the requirements stipulated at 
the said clause.  

3. Before taking up the manufacturing of such equipment(s) as per clause 1 & 2 above, the Bidder 
must create (or should have created) manufacturing and testing facilities at its works as per 
Collaborator / licenser’s design, manufacturing and quality control system for such equipment(s) 
duly certified by the Collaborator / licensor. Further, the Collaborator / Licenser shall provide (or 
should have provided) all design, design calculation, manufacturing drawings and must provide (or 
should have provided) technical and quality surveillance assistance and supervision during 
manufacturing, erection, testing, commissioning of equipment(s). 

4. BHEL/NTPC reserves the right to fully satisfy himself regarding capability and capacity of the 
proposed arrangement and may prescribe additional requirement before allowing manufacture of 
the equipment listed above for this contract. 
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Annexure 2 to Doc No. PE PQ 467 571 18000 A001, R 01

1. A JV / Subsidiary Company formed for manufacturing and supply of equipment(s) as listed at clause 
no. 2.0 of document no. PE-PQ-467-571-18000-A001, R-01 in India can also manufacture such 
equipment(s), provided that it has a valid collaboration or licensing agreement for design, 
engineering, manufacturing of such equipment(s) in India with a qualified equipment manufacturer 
who meets the requirements stipulated at the said clause (or the technology provider of the qualified 
equipment manufacturer) for the respective equipment(s). 

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

2. In case the Bidder is not manufacturer of Agitators as per clause no. 2.0 of document no. PE-PQ-
467-571-18000-A001, R-01 the bidder can also manufacture Agitators, provided it has collaboration 
or valid licensing agreement for design, engineering, manufacturing, supply of such Agitators in India 
with such manufacturer who meet the requirements stipulated at the said clause.  

3. Before taking up the manufacturing of such equipment(s) as per clause 1 & 2 above, the Bidder 
must create (or should have created) manufacturing and testing facilities at its works as per 
Collaborator / licenser’s design, manufacturing and quality control system for such equipment(s) 
duly certified by the Collaborator / licensor. Further, the Collaborator / Licenser shall provide (or 
should have provided) all design, design calculation, manufacturing drawings and must provide (or 
should have provided) technical and quality surveillance assistance and supervision during 
manufacturing, erection, testing, commissioning of equipment(s). 

4. BHEL/NTPC reserves the right to fully satisfy himself regarding capability and capacity of the 
proposed arrangement and may prescribe additional requirement before allowing manufacture of 
the equipment listed above for this contract. 
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Annexure- 3 to doc no. PE-PQ-467-571-18000-A001 Page 2 of 2- Ramagundam (FGD), Stage I & II 
(3x200MW + 3x500 MW)

NOTE:  1) THE FORMAT IS APPLICABLE FOR BIDDERS WHO OFFER THEIR BID AGAINST CLAUSE NO.1 & 3 OF PE-PQ-467-571-18000-A001.  
2) INCASE BIDDER OFFER THEIR BID AGAINST CLAUSE NO.2 & 3 OF PE-PQ-467-571-18000-A001, DETAILS TO BE FURNISHED BY THE BIDDER IN THE 
ABOVE FORMAT SUITABLY.  
3)THE FORMAT TO BE FILLED SEPARATELY FOR BOTH HORIZONTAL AND VERTICAL AGITATOR.







 

 

TITLE: SPECIFICATION No: PE-TS-467-571-18000-A001 
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RAMAGUNDAM STG-I & II REV. 01  
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Date: Sep, 2020 AGITATORS 
 

 

4.1 TECHNICAL REQUIREMENTS 
 

I 
Agitators shall be supplied in tanks and vessels to prevent caking and settlement of particles out of the 
slurry, e.g. in the limestone slurry tank, Auxiliary Absorbent tank, and sumps etc. 

 
II 

All agitators shall be designed for continuous operation unless otherwise specified. The design of the 
agitators shall be of proven type. The design of the agitators shall be of proven type. BHEL, during detail 
engineering reserves the right to ask for CFD (Computational Fluid Dynamics) analysis to accurately 
determine equipment requirements. Successful Bidder shall provide the same without any additional price 
implication. 

 
III 

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 (for side entry 
agitators), impeller, support legs, agitator mounting flange including bolts nuts and gasket 
etc. 

IV 
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. 

V MOC of various agitator parts shall be as per Cl 3.0. This does not release the bidder of the 
responsibility for selecting the correct materials. 

 
VI 

Each agitator and its associated equipment shall be arranged in such a manner as to permit easy access 
for operation, maintenance and agitator removal without interrupting plant operation. It shall be possible 
to remove the sealing devices of the side mounted agitators without having to drain 
completely the slurry inside the tank. 

VII -VOID- 

VIII Lifting lugs and eyes and other special tackle shall be provided as necessary to permit easy handling of 
the agitators and their components. 

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

 
 

X 

All agitator parts and components shall be designed and calculated for fatigue life, considering maximum 
bending loads, induced by fluctuating hydraulic forces and torsional loads, based on the installed motor 
power. For side entry agitators the alternating bending moment resulting from 
impeller and shaft weight has to be considered additionally. 

XI All exposed moving parts shall be covered by guards. 
 

 
XII 

The shape of the impeller blades of to avoid 
wear on the impellers which will affect the agitator performance as specified for a minimum period of 2 
years of continuous operation under design conditions for the range of coal & limestone specified in the 
specification. In order to avoid excessive wear impeller tip speeds must not exceed 
12 m/s. 

 
XIII 

Belt drives (if applied for side entry agitators) shall be properly designed to provide a minimum lifetime 
of 2 years under design conditions 

XIV 
It shall be noted that all Agitators are meant for keeping the solid particles in suspended mode in 

-
kes place. 

 
XV 

Maintaining a uniform concentration over the 95% of liquid column. Absolute sweeping of solid particle
from tank bottom is a must for all Agitators. If speed is required to be increased to guarantee the above 
requirements; the same can be increased by vendor. Bidder's machines that consume less 
power will be in an advantageous position. 

XVI 
It is to be noted that in continuous process any deposit at tank bottom is the loss of material which are 
not getting converted as per process. Hence, total loss of material by sedimentation is a loss to 

 
 

XVII 
Vendor should ensure nil settlement; utilization of solid material shall be a guaranteed parameter 
and will be assessed in percentage (%) term to net wet of solid mass of inflow or out flow. This is one 
of the guarantee parameter. 
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7 

Mechanical Run Test (in air) 
Each Agitator unit shall be given a 4-hour mechanical run test in air at vendor's shop. Agitator unit 
shall be mounted in the same manner as it will operate in the field. During this test the record shall be 
made of: 
a) Shaft run out at free end. 
b) Dynamic shaft deflection adjacent to the mechanical seal/packing/vapor seal. 
c) Gearbox oil temperature and temperature of bearing housing in stool. The temperature of the gear box 
oil shall not exceed ambient plus 40 Deg.C and that of bearing housing shall not exceed from room 
temperature plus 20 Deg.C after temperatures have stabilized. 
d) Bearing Housing vibration checks shall be carried out. Maximum acceptable vibration velocity shall 
be 6 mm/sec. 
e) Noise level shall be checked and shall be within the specified limits mentioned in the specification. 
f) Agitator shaft RPM and motor RPM. 
g) Check of satisfactory operation of shut off and retracting arrangement. 

 
8 

Mechanical Run Test (in slurry of similar concentration as applicable for the project) 
Each agitator unit shall be given a load test in slurry at the vendor's shop. The duration of 
this test shall be 4 hours unless agreed otherwise between the Purchaser and the vendor. 
The following parameters shall be recorded during the test: 
a) Dynamic shaft deflection adjacent to the mechanical seal/packing/vapor seal. 
b) Gear box bearing oil temperature and temperature of bearing housing in stool. The 
temperature of gear box oil shall not exceed ambient plus 40°C and that of bearing 
housing shall not exceed room temperature plus 20°C after the temperatures have 
stabilized. 
c) Bearing housing vibrations. Maximum acceptable vibration velocity is 6 mm/sec. 
d) Noise levels shall be checked and shall be within the specified limits mentioned in the 
specification. 
e) Electrical power input to the motor. 
f) Agitator shaft RPM and motor RPM. 
g) Check of satisfactory operation of shut off and retracting arrangement. 
As a part of the Quality Assurance Plan, bidder has to demonstrate the power consumption 
of each agitator at shop with the slurry used along with relevant calculation to establish the 

correlation with the slurry used for the project. 
 

9 
Acceptance Test (at Site) 
After the agitator has been installed at site and is ready for test, vendor shall depute his representative 
to supervise the site acceptance test 

10 DYNAMICS 
10.1 CRITICAL SPEED 
10.1.1 Operation speed of the Agitator motor shall be at least 25% below the first critical speed 

 

 
10.1.2 

Additional to the requirement of the critical speed of Agitator, as specified above. Agitator 
manufacturer is to analyze the torsional critical speed of combined system of Agitator, Gear Box and 
Motor to establish there is a separation margin of minimum 20% between the torsional critical 
speed (dry/wet) and any operating speed. 

10.2 VIBRATION SEVERITY 
 

10.2.1 
During performance test, unfiltered vibration measurements shall be made with running of Agitator
in Air. Measurement shall be taken on the Gear Box thrust bearing housings as well in motor top. 

 
 

10.2.2 

Guaranteed Site vibration of the equipment on its own pedestal, at commissioning with normal level of 
liquid and with maximum liquid at respective tank, Vibration limit at site will be as per ISO- 10816, 
and 1.5-2.3mm/sec even if Motor rating falls below 15kw. 

10.2.3 Vibration measurements of bearing housing shall be made in root mean square (RMS) velocity. 
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ANNEXURE 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 Annexure-3), in case of 

any clarifications. 
3. -4), in case of any 

deviations by bidder. 
4. Guaranteed power consumption format (In the format attached in the price schedule) 

declaring guaranteed power consumption value in KW. 
5. Un priced format for main package (mentioning quoted against each item) 
6. Un priced format for mandatory spare (mentioning quoted against each item) 
7. Un priced format for Tools and Tackles (mentioning quoted against each item) 
8. Un priced format for Commissioning spare (mentioning quoted against each item) 
9. List of makes of sub vendor items (Refer Annexure-6 of section-II) 
10. Agitator Schedule filled up by the bidder (Refer Annexure-8 of section-II) 
11. GA drawing, Exploded view with Material of construction, total weight of  all Agitators 

models offered   
12. Agitator and Motor Sizing Calculation 
13. Electrical Load data filled up by the bidder (Refer Annexure-5 of section-II) 
14. Documents for meeting the Pre-Qualification Requirement (3K format has to be 

submitted along with supporting documents) 
15. Schedule of guarantees(Refer Annexure-10 of section-II) 
16. Priced offer 
17. Test arrangement @ shop 
18. Product Catalogue  

 
 
 
 
 
 
 
 
 
 
 
 












