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Abstract 
 
The paper presents the results obtained at the hot cell facility (LEPI) of the RAAN-SCN Pitesti 
in the activity of production and delivery of sealed radioactive sources (192Ir).  
The sealed sources are produced by encapsulation using tungsten gas welding of iridium pellets 
in stainless steel capsules. The iridium pellets are produced at the materials department of the 
SCN and are irradiated in the TRIGA-SSR. At the end of the irradiation time the pellets are 
transferred to the hot cell facility for processing. The sealed sources are delivered to different 
customers from the Romanian industry, to be used for the nondestructive testing of the welded 
joints, moulds and reinforced concrete.  
Particularly, the paper contains details about: 
 
!"flow sheet for sealed source production and delivery; 
!"types of sealed sources produced and delivered; 
!"results of the production activity between 1993-2000.    

 
 
 

1. INTRODUCTION 
 
The 192Ir radioactive sealed sources, represented in fig.1, constitute the active part of radiography 
installations with gamma radiations used in nondestructive testing of welded joints, castings and 
reinforced concrete. At the hot cell facility of RAAN-SCN, the production and delivery process 
of radioactive sealed sources is regulated by an internal standard [1]. The provisions of the 
internal standard are in accordance with the stipulations contained in specific international 
standards [2], [3], [4].  
 

 
2. RADIOACTIVE MATERIAL 
 
The radioactive content of the 192Ir sealed sources are the irradiated iridium pellets. The pellets 
have the following dimensions: 
 
!" height = 0.5 mm; 
!" diameter = 3 mm. 
 
The pellets are obtained by a technological process based on pressing and sintering iridium 
metallic powder, followed by electroplating with nickel for surface protection.   
 



The pellets are irradiated in the 14 MWth Steady State Core of the TRIGA  Reactor, using an 
irradiation device specially designed for this purpose. Because the halve time of 192Ir is    74 
days, an irradiation time of 100 days in the 14 MWth Steady State Core at full power produces 
iridium pellets with a maximum activity of 0.555 TBq (15 Ci) / pellet.  
 
At the end of irradiation time the pellets are transferred at hot cell facility for processing.  
 
 
3. SEALED RADIOACTIVE SOURCES 
 
At the hot cell facility, the iridium pellets are sorted in accordance with their radioactivity. In 
order to produce a 192Ir radioactive sealed source, a maximum number of six pellets are 
encapsulated in a stainless steel capsule by tungsten inert gas welding.   
 
The construction material of the capsule is the type 316L stainless steel and the capsule has the 
dimensions:  
 
!" height = 8 mm; 
!" diameter = 5 mm. 
 
Consequently to the maximum activity of the pellets, the maximum activity of a sealed source 
could be a value of 3.7 TBq (100 Ci).  
 
The value of the activity of the source is specified by the customer and determines the number of 
pellets in the capsule. If less than six pellets are necessary, the void space in the capsule is filled 
with supplementary stainless steel pellets, having the same dimensions.  
 
As mentioned above the sources are produced by simple encapsulation of the iridium pellets in 
stainless steel capsules, using TIG welding. After encapsulation the sources are tested for 
radioactive contamination and tightness. 
 
The radioactive contamination test comprises the source surface cleaning by wiping,  followed 
by the measurement of gamma activity of the wipe . The source is clean if the value of activity is 
less or equal to 185 Bq. If the activity is higher then 185 Bq, the decontamination operation and 
the test are repeated. 
 
The source tightness test comprises the immersion of the source during 4 hours in water, 
maintained at a temperature of 323 K (50 oC), followed by the measurement of radioactivity of a 
sample of water. The result of the test is positive, if the sample activity is less or equal  to 
0.2 kBq (5 nCi). If the activity is grater then 0.2 kBq (5 nCi), the pellets are recovered by cutting 
and the encapsulation operation is repeated. 
 

 
4. TYPES OF SEALED RADIOACTIVE SOURCES 
 
The 192Ir radioactive sealed source production program at hot cell facility comprises the 
following source types [1]: 
 
!" SR-Ir-A, sealed radioactive sources of 192Ir with 3x3 mm focal spot and 3.7 TBq (100 Ci) 

maximum radioactivity; 
!" SR-Ir-B, sealed radioactive sources of 192Ir with 2.5x2.5 mm focal spot and  2.310 TBq 

(70 Ci) maximum radioactivity; 



!" SR-Ir-C, sealed radioactive sources of 192Ir with 2x2 mm focal spot and 1.155 TBq   (35 
Ci) maximum radioactivity; 

!" SR-Ir-D, sealed radioactive sources of 192Ir with 1.5x1.5 mm focal spot and 0.555 TBq (15 
Ci) maximum radioactivity; 

!" SR-Ir-E, sealed radioactive sources of 192Ir with 1.0x1.0 mm  focal  spot and 0.185 TBq    
(5 Ci) maximum radioactivity; 

!" SR-Ir-F, sealed radioactive sources of 192Ir with 0.5x0.5 mm  focal spot and 0.037 TBq   
(1 Ci) maximum radioactivity. 

 
For sources having a focal spot smaller than 3x3 mm, the irradiated iridium pellets have the 
corresponding dimensions and are inserted in aluminim disks. 
 
  
5. FLOW    SHEET    FOR    PRODUCTION    AND    DELIVERY    OF       SEALED     
    RADIOACTIVE SOURCES 
 
The production and delivery process of sealed radioactive sources, comprises the following 
stages: 
 
!" verification of the quality documents for non-irradiated iridium pellets and parts of 

capsules; 
!" loading the irradiation device with iridium pellets and transfer  from hot cell facility to 

reactor; 
!" irradiation of iridium pellets; 
!" transfer of irradiation device containing irradiated pellets, from reactor to hot cell facility 

for processing; 
!" measurement of the radioactivity and sorting of the irradiated pellets;  
!" pellets encapsulation in stainless steel capsule by tungsten inert gas welding;  
!" decontamination test and the test of tightness test; 
!" verification of quality documents of the customers; 
!" unloading of the exhausted source from the radiography installation; 
!" loading of the radiography installation with a new source of 192Ir; 
!" completion of the quality and delivery documents for the sealed radioactive source (192Ir) 

[1], [4].  
 

 
6. RESULTS  OF  THE  ACTIVITY OF PRODUCTION AND DELIVERY OF SEALED  
    SOURCES BETWEEN 1993-2000 
 
The 192Ir radioactive sealed sources are delivered to different customers from the Romanian 
industry.  
 
The activity of production and delivery of sealed radioactive sources at LEPI started in 1993. 
Between 1993-2000 the hot cell facility has produced and delivered to more than 100 customers,  
a number of 350 sources having a total activity of 450 TBq (12.000 Ci),.  
 
Statistically, the most ordered source type was SR-Ir-A with 3x3 mm focal spot and       
maximum radioactivity of 3.7 TBq (100 Ci) (around 95 %).  The activity of the delivered sources 
was distributed as follows: 
 
!" radioactivity less then 0.74 TBq (20Ci) -                    5 %. 
!" radioactivity between 0.74 - 1.11 TBq (20 - 30Ci) - 10 %; 
!" radioactivity between 1.11 - 1.85 TBq (30 - 50Ci) - 50 %; 



!" radioactivity higher or equal then 1.85 TBq (50Ci) - 35 %; 
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Fig.1   RADIOACTIVE SEALED SOURCE (192Ir) 
 


