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In-situ gamma- and alpha-spectrometry,  neutron 
counting  and  gamma-dosimetry  are  utilized  in 
Paks  NPP  Hungary  since  1985  to  assist 
maintenance operations as well as elimination of 
malfunctions  with  their  consequences.  Devices, 
methods  are  well  applicable  for  the  new 
generations  of  the  future  reactors  as  important 
additional safety measures. 

Laboratory for Nuclear Safety and Techniques was 
established by the University of Debrecen, Hungary 
and  Quantechnologies  Co in  2005  to  utilize  the 
results  of  the  basic  research  achieved  earlier  in  the 
investigations  of  fission,  gamma-spectrometry and 
related fields. 

Isotope selective,  non-destructive analysis is applied 
to  determine  the  activity  of  corrosion  and  erosion 
products as well as fission products. 

Measurements  are  carried  out  after  the  yearly 
shut-down with a cooling time ranging from several 
days  to  3  weeks  depending  on  the  maintenance 
schedule. 

Main primary pipes, 
ion exchangers, regular measurements
steam generators ~100 reactor–years
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 HPGe-detector at the main 
pipe (point 3, cold leg) 7
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mixed-bed ion exchange column

L
og

(c
ou

nt
)

Channel number / energy (keV)

Co-60
1173 1332 

keV

Mn-54
834 keV

Sb-124
1691 keV

Measured gamma-spectrum at a point on the
mixed-bed ion exchange column

L
og

(c
ou

nt
)

Channel number / energy (keV)

Co-60
1173 1332 

keV

Mn-54
834 keV

Sb-124
1691 keV

Geometry of the ion exchange column
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Steam Generator

Measured gamma–spectrum on the 
mixed–bed ion exchange column

Gamma–spectrum measured at a point on the 
Steam Generator horizontal axis
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One–year results
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 Co–60  Surface activities of single points 1, 2, 3, 4, in the 6 loops at Unit 4 
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Co–60  Surface activities of single points 1, 2, 3, 4, in the 6 loops at Unit 4
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Fe–5Fe–599  Surface activities of single points 1, 2, 3, 4, in the 6 loops at Unit 4

Loops 3, 4 and 5 in point 4: outlet of the 
Feed water and Mixed bed ion exchanger

EARLY FAILURE 
OBSERVATION !!

Insufficient filtration of water 
from oxygen ?!

Cycle No / Year of Reactor operation

History of 
Reactor 

Operation
for 

many years
(cycles) by data 
collection and 

evaluation

10



H
I
S
T
O
R
Y
for

many
cycles, 
isotopes

11



Time behavior of 
Co–60 (Ni) 
contamination during 
the decontamination 
procedure 
of a Steam Generator

Spatial distribution of the 
corrosion nuclides along 
the horizontal axis of the 
Steam Generator
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Under water gamma–spectrometry

HpGe– 
detector and 
waterproof 
containers

„Submarine” 
in Technical 
Pool  to 
investigate 
contamination 
of under water 
surfaces

Special Nuclear Techniques for Handling Malfunctions, Incidents

PIPS alpha–detector with preamplifier fixed to the pool 
surface (or casette wall) by vacuum to determine transuranium 
activities.

CdZnTe–detector in waterproof Pb–shield
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