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Introduction

* Nuclear energy facility decommission requires objective
evaluation of decontamination process efficiency;

* based on an analysis of samples taken from a pipeline
surface of nuclear reactor primary circuit;

* sampling realized after the decontamination liquid drain off
by automatic service robot.




Decomoler

DECOmmissioning MOLE Robot

Auxiliary manipulation device
Control system of an inspection robot

Detail of an inspection robot

VVER-440: pipe inner diameter 500 mm
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Concept of an inspection robot

Fixing arm Sampling

Fixing arm

Sampling probe

Mobile platform
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Tests of a sampling tool

¢ Experimental points of axial force [N]
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Tests of a sampling tool
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Design of the inspection robot
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Design of the inspection robot

Pneumatic valve

Pressed air reservoir

Camera
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Design of the inspection robot

Holders

Plate Additional load | Sandwich block Wheel segment e



Decomoler in action
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Corrosion layer

* Real corrosion layer — characterization
* Model corrosion layer — preparation




Real corrosion layer

Crystalline deposits

Amorphous Fe-hydroxide (Fe(OH) , or/and FeOOH

1-2um

Cr- and Ni-rich austenitic phase

d

Bulk austenitic stainless steel

Thickness of the oxide-layer
d <0.5um
< >

Total thickness of the
protective surface-layer

Corrosion layer before decontamination
Amorphous Fe-hydroxide (Fe(OH), or/and FeOOH)
Spinel-type oxide Cr,Ni Fe,, 0,
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d>0.5 um
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Cr- and Ni-rich austenitic phase

surface oxide-layer treated
by chemical decontamination
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e Literature spinel forms

— (NiFeCr);0,

* NiFe,O,

* FeCr,0,

* Fe;0,
— (Nig2Feq.4Cro4)30,
— (Nig1Feq5Cro4)30,
— (Nig 1Feq 45Cro.45)304

* Prepared spinel form .
— NiFeCrO,



Model corrosion layer

* NiFeCrO,
— XRD
— SEM EDAX

Element App

Conc.
0] 50.85
Cr 3243
Fe 27.91
Ni 29.90

Totals

Intensity
Corrn.
1.5823
0.9975
0.9305
0.8919

EDAX - elements analysis

Intensity / a.u.
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2 theta / deg. (CuKalpha)

X-ray diffractogam
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V43s

J

Weight%

25.08
25.37
23.40
26.16

100.00

-~
g;l 20ky  wWD10mm  SS43

Weight%
Sigma
0.12
0.09
0.10
0.11

Spm

SEM - surface of sample 43 (V43s)

Atomic%

53.68
16.71
14.35
15.26




Summary

* Concept of the inspection robot mobile platform
* Sampling method verification
* Current status
— NiFeCrO,
* Future goals
— Sophisticated composition
* (Nig1Feq 45Cro45)30,4
— Complete corrosion layer
e Steel X6CrNiTi18-10 (AISI 321) - primal circuit material
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