


 

 

 

 
 

 

    

GEA BGR ENERGY SYSTEMS 

INDIA LIMITED- A BGR GROUP 

COMPANY 

 

443, ANNA SALAI, TEYNAMPET, 

CHENNAI, TAMILNADU, INDIA 

 

www.bgrcorp.com 



2 

 

EXCELLENCE IN 

CONDENSER CARE FOR 

OVER 25 YEARS  
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   Condenser Tube Cleaning System (CTCS) 

 

     Debris Filters (DF) 

 

    Self Cleaning Strainers (SCS) 

 

    Sponge Rubber Cleaning Balls 
 
 

Offering: 
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Markets Addressed: 



History & Key Milestones 
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Incorporated as 
a JV with GEA 
Energietechnik 
GmbH, Germany 

GEA 
Energietechnik 
divests stake to 
Indian promoters 

Order from  
1000 MW NPP 

First Export 
Installation in 
Malaysia 

1985 

1993 

1994 

2003 

2006 

1998 

2000 

First Supplies 
in Americas 

2007 

Order from largest 
desalination project 

Supplies  to 
Australia,  
New Zealand  

2008 
Order for 
World’s 

largest TCS 
DN 3500 

Largest supplier to 
desalination markets 
in Middle East 

2009 

Development of 
Automatic Ball 
Management System 

2011 

Repeat Orders 
from MHI, 
Doosan, Ansaldo, 
Russian CCPP 

International 
patent for 
Debris 
Extraction arm 



CURRENT COMPANY SNAPSHOT 
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 Major Market Share in India and Exports to 42 countries across the globe 

 

 Supplied more than 2000 units (Tube Cleaning system and Debris filter) 

 

 Design work for CTCS and Filter systems handled independently 

 

 ISO 9001: 2008 certified 

 

 Manufactured a Tube Cleaning System of maximum size DN 3500 

 

 International Patent for Debris Extraction Arm of Filters 

  

  R & D facilities that includes a unique performance Test Loop 

 

  Fully owned Subsidiary in Germany for manufacturing Cleaning Balls 



 WHY the COLTCS is important:  

- Corrosion and Fouling in Condenser tubes due to  

  

 

 

 

 

- Increase in velocity due to blockage which cause erosion of tubes 

   

- Tube has to cleaned to maintain the flow, optimize the heat transfer area, life etc 

 

- Methods of tube cleaning are as follows: 

-   

Types Disadvantage 

Acid cleaning Corrosion/erosion of tubes 

Manual Mechanical cleaning Protective oxide films are removed 

causing pitting in the future 

Brush cleaning system High investment and Shut down 

losses 

Suspended Solids Scaling 

Bio fouling Manganese Deposits 

High TDS   



Condenser and Power Efficiency relation 
 

1. 1. Condenser plays a very important role in power generation 

 2. Efficient performance of condenser minimizes turbine back pressure, this 

helps in improved power generation 

 3. Every 1% loss in condenser efficiency affects 0.01% of total power 

generation 

 4. Efficiency of condenser largely depend on cleanliness of condenser tubes  

 AND THUS THE TUBES HAS TO CLEAN 
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How COLTCS increase the efficiency of Power 

Generation 
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Effect of Tube Blockages 
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Effect of Tube Fouling 



So that’s why to chose COLTCS or Condensor On Load Tube Cleaning System 

  

Working principle: Sending cleaning balls (Sponge rubber balls) to through the 

condenser tubes (Diameter of the ball slightly > internal dia of tubes) so that the tubes 

get cleaned online. 

 

Advantages: 

 

1. Maximum heat transfer rate in Condenser/heat exchanger 

  

2. Lower turbine back pressure- which leads to max Power generation   

 

3. Enhanced life of condenser tubes  

   

4. Tube failure and thereby Shutdown and losses due to it is eliminated 

  

   

 

  



BENEFITS 

 MONETARY 

 1. Efficiency of Turbine 

 2. Fuel Savings 

 3. Eliminate chemical costs for 

cleaning 

 4. Replacement of tubes savings 

 5. Shut down production loss 

 OTHER INDIRECT BENEFITS 

 1. Time and Man-hours for periodic 

checks 

 2. Fully automatic operation with 

alarms and control settings 

 3. Ensuring the cleanliness of the 

condenser tubes. 
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WHY the DFS is important:  

 

- Condenser water sources are sea water, lake, river water and the intake is huge 

which incorporate lots of debris which are as follows: 

  

 

 

 

 

 

 

 

 

- Debris blocks the tubes leading to CW Velocity increase and thereby causing        

erosion, pitting on the tubes 

 

- Debris filter system removes the debris before the CW enters the CW tubes  

  

Shells Plastics 

Sticks Waste materials 

Stones  Paper 
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A Typical P&I of Tube cleaning system 
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Internal View of all Strainer 
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Differential Pressure Measuring System 

 Automatically measures and controls the DP across 
the screens of the Ball Separator. 

 

 ‘Remote seal’ diaphragms ensure that measuring 
lines do not get clogged with debris. 

 

 Houses a transmitter and limit value indicator. 
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DP Measuring System 
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  Ball Recirculation Monitor (BRM) 

Measures the percentage of cleaning balls with respect to basic 
charge which are under circulation in the condenser. 
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Ball Oversize Monitor 
(BOM) 

Statistically detects the number as 
well as oversize and wear of the 
cleaning balls in circulation. 
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Questions? 
 

 

         Before moving on to Debris Filter 
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A Typical P&I diagram of Debris Filter System 
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Manufacturing Plant 



Prototype Testing Lab 
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Prototype Testing Lab 



Certifications : ISO 9001 
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Certifications : PED compliance 
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Expertise in different metallurgy 

 Body      – Carbon Steel (A36, A516) 

                     Carbon Steel Rubber lined 

                     Duplex Stainless Steel 

                     (S 31803/32205)  

                     Cu-Ni 90:10  

  

 Internals  – SS 316 / SS 316L / SS 317L / 

                      SS 317LNM 

                      Duplex Stainless Steel 

                      (S 31803/32205) 

                      Cu-Ni 90:10 

 
 Design    – ASME Sec VIII Div I 
 

 WBS/PQR– ASME Sec IX 
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CTCS DF Total 

India 675 412 1087 

International 429 323 752 

Total 1104 735 1839 

Experience in Condenser Care 



International  Supplies – Region Wise 
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Quantity in  Nos. 

  TCS DF 

Middle East 113 47 

South East Asia 74 102 

Far East 35 23 

North Africa 55 50 

South America 14   

Russia & CIS 18 24 

America 6   

West Europe 11 2 

South Asia (Excl India) 5 2 



International  Supplies – Various sizes 
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Quantity in  Nos. 

     SIZE TCS DF 

     <   DN 1000 76  73 

    DN 1000 – DN 1800 195 150 

    DN 1900 – DN 2400 87 56 

    >  DN 2400 2 14 



Installed CTCS & DF 

Description Equipment  Total MW 
(Thermal & 

Nuclear) 

 
Indian Power Stations 

CTCS 91,526 

DF 68,135 

 
International Power 
Stations 

CTCS 56,840 

DF 32,592 

International Water Plants 
(MSF Desalination) 

CTCS 754 MiGD 

DF 113 MiGD 



Partial Reference List of Customers 

Singapore 

Electricity Authority of Cyprus 

http://www.bv.com/../index.htm
http://www.kiewit.com/


PRODUCT DEVELOPMENTS 
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New developments in CTCS 

Ball distribution Test for Condenser 

Strengthening of Screen/ supports 

Ball Monitors for Thermal Power Plants 

Automatic Ball Sorting system 

  8 Screen Strainer design for Large Condensers 

 



Test Loop with Condenser 



Cage Arrangement on Tube Sheet 



Ball Catching Cage on Tube Sheet 



Test Result 



OLD SCREEN DESIGN IMPROVED SCREEN DESIGN 



Ball Recirculating Monitor  for Thermal Plants 



Ball Monitoring System 



Automatic Ball Sorting System (Offline) 



Automatic Ball Management System 



Auto Ball Management System 
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Unique 8 Screen Design 

 DN 3500 size Ball Separator for 720 MW TPP/ Indonesia 
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New developments in Debris Filters 

Improved Screen basket fixing arrangement 

Effective transmission of rotation 

New & improved patented Extraction arm 

Wedge Wire Screens 

Elbow Filter for Low DP and easy maintenance 

 



General Arrangement of Debris Filter 



Modified Screen Basket Fixing Arrangement 

 Existing cleat arrangement for fixing basket with shell is of 

box type. 

With increased filter size and turbulent flow, these cleats tend 

to bend and leads to misalignment of basket & rotary 

assembly. 

 The modified BOSS & CLEAT type is very rigid eliminating the 

possibility of misalignment of basket and rotary assembly. 



Original L – Type Cleat Arrangement 



Developed Boss & Cleat Arrangement 



Effective Transmission of Motion by 

Flanged Sleeve 

  Earlier the transmission of rotation from gearbox to 

injection arm assembly was Through Key and 

fasteners on the sleeve component. 

 These fasteners got sheared at high torque. 

 To overcome this problem, Flanged sleeve is 

introduced which is capable of transmitting high 

torque. 



Effective Transmission of Motion by 

Flanged Sleeve 

  Key & fasteners eliminated and there by one weak 

link in transmission was eliminated 

 Transmission of motion is done through heavy 

fasteners at enlarged PCD 

 This design was validated with respective Gear box 

at our R&D 

 



Old Sleeve 

 

New Flanged Sleeve 



Effective Transmission of Motion 



Effective Transmission of Motion 

(Flanged Sleeve) 



Rigid  & Effective of Extraction Arm 

 In house developed high efficient profiled extraction Arm. 

 This design works on differential pressure principle. 

 High and uniform suction effect. 

 This design was patented.  

With this design of extraction arm, no any back flushing 

arrangement is required 



Old Debris Extraction Arm 



Debris Filter with  High Performance 

Extraction Arm 



Patent for our Debris Extractor 



 Circular segmented Screen design 

 Special Wedge Wire Profile 

 Shorter Length of Filter 

 Low Differential Pressure (20 mbar @ 2m/s) 

 Rugged Construction 

Wedge Wire Filter 



GA of Wedge Wire Debris Filter 



Wedge Wire Filter 



Wedge Wire Filter 

 DN 2700 size Filter  for Lungmen Nuclear Power plant / Taiwan 
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Elbow Filter  

 Elbow Type Filter (DN 500) for Taichung Thermal / Taiwan 
78 
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RETROFIT 

International Projects 
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Sl. 

No. 

Plant Country Capacity 

(MW) 

Size Service Year of 

Supply 

1 Tuanku Jaafar Power Station 
– Unit 4, 5 & 6 

MALASYA 3 x 120 DN 
1100 

SW 1992 

2 Damanhour Combined Cycle 
Power Plant 

Egypt 1 x 110  DN 900 RW 2000 

3 Gardabani Thermal Power 
Station, Unit 9 & 10 

Georgia 2 x 300 DN 
1800 

CT 1997 

Plant Details 
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(1) Customer  TENAGA NASIONAL BERHAD 
   

  Date of Report    March 1995 

 

Outcome 

  Improvement of the Vacuum & Fuel Saving 

 

Result: 
 

• Malaysian Ringet RM909.79 x 365 days x 0.8 availability 
factor x 0.9 load factor  =  RM 1239,092 

• Savings equivalent to Indian Rs.136 lakhs 
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(2) Customer      Damanhour Combined Cycle Power Plant 

   Date of Report    03.12.2012 
 

Outcome 

  Maintaining load and increase in vacuum 
 

Result: 

 Before installation of COLTCS - Year 1999 

 Vacuum   -0.869 kg/cm2 

 Unit Load  104 MW 
 

 After installation of COLTCS  

 Condenser Vacuum -0.89 kg/cm2 

 Unit Load  109 MW 
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(3) Customer      Gardabani Thermal Power Station 

   Date of Report    15.10.1998 
 

Outcome 

  Condenser Efficiency Improved 
 

Result: 

 Before installation of COLTCS - Year 1996 

 Condenser Efficiency 86% 

 

 After installation of COLTCS - Year 1998  

 Condenser Efficiency 96%   
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Appreciation Letters 
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Letter of Appreciation – 4000 MW CCPP 



Fuel cost saving with CTCS 

89 
Saving of US$ 65000 p/a on a 120 MW power plant 
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Letter of Appreciation – MHI 
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Letter of Appreciation - MEW, Kuwait 



Performance Certificates 
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Performance Certificates 
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Performance Certificates 
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Thank you  
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