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1. This Act concerns tests of inactivation technology performed from  July 27th to 
September3 rd, 2009 by the companies "SETAVA Ltd." and "IFT IIc" in order to 
develop technology of inactivation IFT.N.O.R.M, on 20 pieces of shifter rod bushings   
T-26M, used in the nuclear fuel handling. According to input and output radiometric 
control results, it is possible to reach following conclusions:  
 
1. Demonstrated technology, performed by  SETAVA Ltd. and "IFT IIc" 
companies, permits inactivation of stainless steel products having different initial levels 
of radioactive contamination (in time of the experiments 70 up to 8000 Bq/cm2) on the 
value of enabling  them for next free use (0.5 + 5 Bq/cm2). 
  
2. Time required for inactivation of one bushing T-26M reaching 60 - 90 minutes is 
subject to inherent pollution pattern.  
 
3. If in the bottom part of the product there is highly active spillage, single washing 
would not be effective enough. It is useful therefore to separate the bottom part of 
product and separately inactivate both parts, as confirmed experimentally: during this 
work inactivation of previously separated product performed until zero levels in a 
period not exceeding 30 minutes (unnumbered bushings, head and bottom part of the 
shifter rod bushing removed earlier). 
 



4.      Technology IFT- N.O.R.M presented enables performing inactivation of returning 
products, without corrosive and mechanical damages. For increasing inactivation in this 
case, the hydrodynamic method for cavities cleaning is used. 
 
Table 1 Input and output radiation parameters 
 
The dose after inactivation was subject to the activity of strew in the bottom part of the 
bushing, inaccessible for open washing. 
 
 Before inactivation After inactivation 
 
Č. 

Dose max. 
mR/h 
 

Contamination  
Bq/cm2 

Dose max. 
mR/h 

Contamination  
Bq/cm2 

509 
434 
660 
184 
105 
485 
456 
319 
528 
274 
286 
327 
289 
368 
188 
316 
467 
není 

90 
120 
30 
40 
380 
50 
310 
40 
2 
320 
280 
13 
240 
1 100 
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280 
20 
8 
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250 
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Washing of shifter rod bushing   After soaking in solution for 1 hour 
 
Activity, dissolved in IFT-D solution from seven bushings T-26M 

Cobalt - 60 
Cesium - 137 
Europium - 152 
Europium - 154 

39,9 
72,0 
8,25 
67,5 

MBq 
MBq 
MBq 
MBq 

Washing water activity after inactivation of  20 bushings  T-26M 
Cobalt - 60 
Cesium - 137 
Europium - 152 

              Europium - 154 

1,98 
13,4 
2,38 
5,50 

MBq 
MBq 
MBq 
MBq 



 

 
Inactivated bushing with separate 
head and end section 

Through for soaking of shifter rod 
bushings. At the bottom you can see 
active sediment 

 
There was no technology enabling transfer of the products of this kind outside the 
category of radioactive waste yet. 
 

 
Tank  of 1 m3 volume with a 
solution IFT-D and mechanic filter 
5 microns 

Washing water, cleaned and without 
mechanical impurities and coagulate 

 
IFT  N.O.R.M. device for inactivation of shifter rod bushings and block of water 
cleaning and technology solutions allow separation of radioactive contaminations from 
surfaces inactivated and to concentrate activity on mechanical and sorption filters of 
small volume. 
 
Results of testing technology, IFT-N.O.R.M. Based on FGUP "Atomflot" prepared by: 
 
Radiometric engineer Safonov Ju.V. 
 
Technology engineer Safonova I.V. 
 
 
5.  Closed cleaning cycle ensures concentration of activity on filter elements, which 
are subject to conditioning and storage as a TRO. 
  
6.  In the industrial scenario, the technology allows for multiple use and 



regeneration of the working solutions as concentrates, excluding the formation of liquid 
radioactive and highly toxic chemical waste. 
 
7.  As there is no need for sophisticated technological equipment, it is possible to 
ensure the versatility of technology in the inactivation of various products (apparatus, 
equipment and nodes and units of the repaired equipment as well).  
 
8.  Electricity cost of facilities at work is minimal, just for the loss for heating the 
working solution at temperature of 20 OC up to  +25 OC by heating equipment of 5 kW 
output.  
        
 
Contamination pattern of fuel rod bushings  
 
Composition of radioactive contamination of equipment  having been in  contact with 
used fuel, such as bushings T-26M, is complex and has high activity.  
 
Radionuclide composition of the contamination are fission products such as 137Cs, 90Sr 
neutron activation products of reactor construction materials, 60Co, 152Eu, 154Eu, and 
also highly active fuel bushings material, micro particles and the fuel itself.  
 
Radiation safety standards require when dealing with similar products, further measures 
to protect personnel, special equipment and devices contaminated during the work. 
 

 
Figure 1 Bottom part of the 
bushing T-26 with a blind flange 
welded 

Figure 2 Provisional protection of T-
26M bushings. Dose 50 mR per one 
hour 

 
Attempts to get rid of such contamination levels and composition in a mechanical 
manner (grinding, shot and sand blasting), or use existing inactivation systems will 
necessary lead to creation of solid and liquid radioactive waste (filling, chippings, used 
technological solutions) and will not reach 100% of output effectivity.  
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