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Introduction Experimental

= Nuclear power plants NPPs: an important source of

tral CO N E _ | oo 1 a) Scanning electron microscopy / energy dispersive X ray spectroscopy SEM / EDX
neutral CO, energy in Europe since a long time.

n : -5nd : : )
= Fukushima accident in 2011: the German Bundestag RPV Unit 8 :2"® generation of the Russian WWER-440 type.

issued a law to terminate the operation of the NPPs in " Normal Operation mode: not performed. | | |
Germany by the end of 2022.2 = Conditions: cut Into specimens, neutron irradiated in JRC-Petten laboratories for a period of one

year.

= Aim: Comprehensive plan that includes environmental

assessment as well as radiological protection = Analysis: SEM / EDX measurements of both un-irradiated and irradiated samples
= Reactor pressure vessel RPV of the Greifswald NPP: b) Radiochemical Analysis: | |
the main shielding barrier of the radioactive fuel to the . o | SN017 @@ﬁt—;
outer environment. 3 * RPV Unit 20 15 generation WWER-440 ot /A0 . | i)
= Investigation of the microstructural features and the Greitswald NPP. - vt 1G5 2| Trepan B
radioactive inventory of the RPV steel shielding " Operation mode: shut down after 15 years e
material operation .
= Conditions: Trepans were taken from the walls of :
a) Surface analysis methods based on scanning electron the RPV at different sites and this Is briefly S paro]| | N
microscopy / energy dispersive X-ray spectroscopy SEM described In table 1. = lTrepan A
| EDX " AnaIyS|S: The activity of the steel Samples has SN 013 Hr——————————— —
. . 60 - . . ?38L0 =
b) Gamma spectrometry measurements: most notably lé);een de_termlnzd,tba;sed O‘Ir']h COi wElie |hlg2 pulrité’ w T .
60Co, in nondestructive measurements in order to ST Lol = loie e MO T e )
concentration has been determined after full o &/ i

determine the activity of the irradiated samples. st od usi A oxidi e 1 Samof " y oy it 5
. . . . aple 1. sampiin osituons or trepans 1irom unit 2£.
¢) Radiochemical separation method / Full combustion combustion method using a commercial oxidizer il i

method followed by Liquid scintillation counting LSC Hidex 600 ox., followed by LSC measurements.

measurements. The activity of the long lived beta Axial(mm)  Azimuthal(®)  Distance from inner

emitting RNs are determined . In this context the RN 4C A a1 - i 526;'7(;“;“0)2 i
(t,,= 5740 years) has been determined. : B
B 3000 30 7.5,39,71,102.5

Results .
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Fig. 1 SEM measurements of steel samples from the RPV unit 8, showing the Fig. 2 Identification of the chemical composition present in the bainitic ferrite plates of the irradiated RPV
microstructural features of (a) un-irradiated and (b) irradiated both at 10 pm resolution. steel shielding metal based on their energies (Kev) in the EDX experiments at accelerating voltage: 15kV.
The latter reveals the presence of high surface area of dark clusters containing MnS
Inclusions, and the distribution of white precipitates of Molybdenum. 10 -
o] @) *1 b
b) Radiochemical analysis ch o i
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The measured ®°Co concentration in the RPV steel samples revealed G -
: .. | ‘- = 15 -
that the upper trepan (B) has a higher activity than the lower trepan (B). S s i @
. . . . ' - / _.Z\
The activity at the upper part ( A) varied in the range of 837 +156 and § 4- | 2
230 + 10 Bg/g, where as at the lower part varied in the range of 8.29 3 s
+ 1.51 and 14.7 + 11.28 Bq/g, respectively. The long lived 4C 2- _ 5 - .
measurements and their concentration distribution are shown figure 3. - \ S \
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Fig. 3 14C concentration along the thickness of the steel shielding material a) the lower part: Trepan A and b)
the upper part: Trepan B of the RPV Greifswald NPP decommissioned Unit 2.
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