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R1.03/94F. Rubber ball cleaning system for condenser 

 

Nuclear power plant  Kalinin NPP, Russian Federation 

Project reference R1.03/94F 

Project name Rubber ball cleaning system for condenser  

IAEA safety issue CI 4 Steam generator collector integrity  

Safety rank III 

Additional IAEA safety issue CI 5 Steam generator tubing integrity 

Safety rank II 

Budget year 1994 

Contract amount, Euro 800,000 

Contract status Completed 

EC signature of the contract 03/07/98 

Supplier Taprogge, Germany 

Current status of the project Completed 

Provisional acceptance certificate  signed 15.12.1999 

Final acceptance certificate 20/12/02 

 

1. Background - safety significance of secondary water cleanliness 

The integrity of steam generator heat exchange tubing and primary circuit collector in the 
steam generator depend in a high degree from the chemistry and cleanliness of secondary 
water. If the tubing or the collector fails, then a leakage of coolant from Primary to 
Secondary cooling circuit occurs (PRISE) with consequences described in the project on 
steam generator safety valve replacement. These consequences are so serious, that the 
IAEA safety issue book for WWER NPPs has given to these issues the rank II, which is rather 
high in the WWER safety issue classification.  

The main source of tube corrosion at Kalinin NPP is the biological fouling deposits on the 
condenser tubes, which result in their failings and deterioration of secondary water 
chemistry. In addition, the progress of condenser tube damage presents a serious concern 
about the service life of the plant in view of the difficulties connected with the design for 
condenser replacement. Therefore it was decided to install a mechanical cleaning system 
in order to remove the biological fouling deposits on the condenser tubes. 

2. Effects of the project 

Before the TACIS  project was started, the Russian enterprise NPO Turboatom had supplied 
such cleaning equipment but it did not work properly and was dismantled from the plants 
in which it was installed.  

Initial objective of this project was to stimulate the creation of joint ventures between a 
western and a Russian company for the manufacturing of a condenser tubes cleaning 
system. Once the feasibility proven, a transfer of technology should result in the local 
production of such systems for all Russian plants. Kalinin NPP being the pilot plant, Tacis 
financing was foreseen for the western part of the prototype.   



The TACIS programme was not able to finance further complete plants. Since the 
condenser cleaning plants contribute mainly to the water quality on the secondary side, a 
necessity exists to improve this well known weak point in all Russian/ Ukrainian projects.  

 

Intended objectives: 

- Safety improvements: protection of integrity of systems thanks to good water 
chemistry, by avoiding ingress of lake water. 

- Reliability increases: reduction of leaks (ingress of raw water into secondary 
side) 

The project will assist a RF company to manufacture this equipment or parts of it in a joint 
venture or other type of collaboration with a western partner.  

 

3. History of project implementation 

The feasibility study of this project performed by EC was a prerequisite of its 
implementation.  

In the pre-tendering phase there was a long delay (more than one year) between technical 
evaluation and financial evaluation due to a discrepancy between Western and Russian 
experts about the conclusions of the technical evaluation. Finally however the problem 
was solved and the company Taprogge (Germany) was given the contract. Equipment has 
been delivered and installed at the plant.  

Work Order: 19/09/95 

Contracting date: 03/07/98 

Planned  end of the contract: 
15/12/99 

Contracted amount: 800,000 € 

Contractor: Tapprogge 

 

Main difficulties encountered 
during the project 
implementation: Request from 
Russian side to supply and install 
filters in addition to Rubber Ball 
Cleaning System introduced some 
delays.  

Present status: Completed. A 
complete condenser tube cleaning 
equipment was supplied under 
TACIS R 1-.02/92 A. 

Date of completion: 20/12/02 

 

 

 

 

 



 

 

 

Achieved results : 

- For safety improvements: restoration of condenser effectiveness and integrity 

 - For reliability increases: better tightness and reduced maintenance of tubes. 

 

 

 

 

 

 

 

 

 

Fig. 2 Example of the design solution used in the rubber ball cleaning system: 

 

 

 

 

 

 



 

Fig. 3 Schematic of pathways of rubber balls during the process of condenser tube 
cleaning.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Sustainability:  

 

Due to the interesting results obtained after installation at the first unit, Kalinin NPP 
ordered similar equipment for the other units at their own expense- 

Besides Kalinin, similar equipment has been installed also under TACIS programme in 
Balakovo NPP at the cost of 2178 k€ within TACIS 1994 budget.  

Similar projects are under consideration for other NPPs at their own expense.  


