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Development of Trouble Data base of Sodium-cooled Fast Reactor
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There is a longstanding interest to improve the in-service inspection (I1SI) of nuclear power plants in general, and
sodium fast reactors (SFR) in particular. With the goal of improving both safety and economic performance, a
risk-informed approach to in-service inspection (RI-ISI) has therefore been earmarked for future commercial-
scale SFR. Areliable RI-ISI, however, can only be established based on a rich operational experience record. For
long, JAEA has compiled information about SFR troubles, but up to now such effort had been limited to specific
types of troubles or components, while lacking the reliability and completeness required for the RI-ISI approach.
In this paper we introduce recent work aiming to develop a comprehensive SFR trouble database based on original
information sources, which both expands and improves any previously available documentation.
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Table 1 Overview of facilities represented in the Database

Country |Facility MWe | MWt | Operation
EBR I (E) 0.2 1.4 | 1951 - 1964
EBR Il (E) 20 | 62,5 [1963-1994
Enrico Fermi (E) | 66 200 |1963-1972
USA  [SEFOR (E) 20 | 1969 - 1972
CRBRP (D) 350 | 1000
:::.tnFt L”;‘Jes" 400 |1980- 1993
1959 - 71,
BR 5/10 (E) 5/8 1973
Russia 1g0R 60 (E) 12 | 55 1969 -
(ex USSR) BN-350"(D) 135 | 1000 | 1972 - 1999
BN-600 (D) 600 | 1470 1980 -
UK DFR (E) 15 65 1959 - 1977
PFR (D) 270 | 650 |1974- 1994
Rapsodie (E) 40 [ 1966 - 1982
France [Phénix (D) 250 563 | 1973 - 2009
Super Phénix (C)| 1240 | 3000 | 1985 - 1998
KNK I (E) 21 58 |1971-1974
Germany [KNK Il (E) 21 58 1977 - 1991
SNR-300 (D) 300 | 762
Japan Joyo (E) - 140 1978 -
Monju (D) 280 | 714 1994 -
India |FBTR (E) 40 1985 -
+ Standalone Steam Generators
2% Nowadays in Republic of Kazakhstan
E: Experimental ; D: Prototype / Demonstration ; C:
Commercial
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Table 2 Failure Mechanisms in EPRI[9]

Failure Mechanisms

L1 L2 L3
Aging - —
Acid Corrosion -
Galvanic Corrosion -
Gorrosion Microbio. Induced Corrosion Dealloying
(MIC)
Pitting Corrosion -
Saltwater Corrosion -
Damage Lamination
Wrong Material
Construction / Fabrication Defect/Error Error Installation Error
Lack of Fusion
Weld Defect Porosity
Slag

Design Error

Dynamic Load

Improper Support

Material Weakness

Erosion, Flow-Assisted Corrosion

Cavitation

Single Phase Erosion—
Corrosion

Slurry Erosion

Wet Steam Erosion

Fatigue

Corrosion Fatigue

Thermal Fatigue

Vibratory Fatigue

Stress Corrosion

Chloride Stress Corrosion

IGSCC

TGSCC

Mechanical Damage

Fracture

Deformation

Wear

Corrosion Wear

Water Hammer

Not Specified

Table 3 Failure Mechanisms in Database

Trouble Cause

L1 L2
Stress Corrosion 1GSCC
Intergranular Corrosion -
Corrosion Oxidation
Pitting Corrosion
Saltwater Corrosion
Erosion Cavitation
Flow-Accelerated Corrosion -
Thermal Load Thermal Fat‘ig.ue
Thermal Striping
) Mechanical Load Cyclic Stress
Fatigue Flow Oscillation
Creep Fatigue
Ratcheting
Corrosion Fatigue -
Excessive Stress
Thermal Load Delayed Crackiﬁg
Thermal Expansion
Static Load Creep (&Swelling)
Excessive Stress
Mechanical Load Delayed Cracking
Residual Stress
Fretting
Wear Sliding

Corrosion Wear

Base metal Defect

Weld Defect

Slag / Porosity

Blowhole

Lack of Fusion

Material Selection

Specification

Heat Treatment

Material Degradation

Thermal Aging

Hydrogen Embrittlement

Nitriding

Irradiation Damage

Installation Error

Maintenance Error

Generic Operator Mistake Tightening Mistake Exces‘s!ve
Insufficient
Inapropriate Manual
Na sticking -
Contamination
Flow Instabilities -
Fracture Frozen Line
Power Loss
Electrical Problems Noise
Short-circuit Arc
Deformation
Dimensioning Error -
External Hazard Thunderstorm -
Other Other Other
Unknown Unknown Unknown
Unspecified Unspecified Unspecified
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Table 4 Number of Documents

Document type | Number
Journal/Conf. 192
Report IAEA 93
Report JAEA 10
Report Other 38

Press/Magazine 9

Book 10
Total 352
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Figure 1 Number of troubles per Syear period
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Figure 2 Number of Documents per 5 year period
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