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Radioactive corrosion products (CPs) are main cause of personal radiation exposure during
maintenance work without fuel failure in FBR plants. The most important CP species are >*Mn and “Co.
The deposited radioactive CPs cause radiation fields near the piping and components, and the CPs

contribute to the radiation exposure of the plant-worker.

In this review, firstly, the collected knowledge about CP transfer behavior in the fast reactor are
reviewed and analyzed. Secondly, the existing analytical methods to evaluate CP transfer behavior are
investigated, issues of which and their solutions are extracted and discussed. Finally, examples of the

calculated results by the improved analytical method are described.

The provided conclusions are as follows;
(1) Collected knowledge on CP transfer behavior.
* CP generation is mainly due to the dissolution of CP from hot reactor core constitution materials to hot
sodium.
* On the core materials, particle-formed structure was confirmed.
+ The evidence of CP precipitation in the low temperature part of the primary cooling system and the lower
part of reactor core was provided. Similarly, the evidence of CP particle deposition in the same domain

was also provided.
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(2)Extracted issues on analytical methods of CP transfer and proposed solutions

* In the past, radioactivity caused by CP deposition on the piping and the core materials surface is
confirmed. Subsequently, analytical models were developed based on the distribution of the CPs in the
reactor coolant systems and the out-pile sodium loop test.

* The local high radiation dosage (such as elbow part) was observed by the radiation measurement.
However, this behavior cannot be evaluated by the existing model, and it is considered necessary to take

into account the transfer of CP particle.

(3) The recent trend of the CP behavioral analysis method.

* Novel CP particle generation, transfer and deposition models were developed based on existing
knowledge on CP behavior. The developed models were introduced into the conventional analytical code,
and a calculation on “JOYO” system was performed. The C/E (Calculated / Experimentally observed)
value of deposition density in primary loop was improved by introducing the models, therefore, the
models were considered to be proper.

+ The examination of the particle generation model and the modeling of particle secession is needed.
Therefore, it is necessary to investigate particle generation mechanism, to model the mechanism, and to

analyze the CP radionuclide in the sodium.
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BEEEE | BRERT T | #REE sk
N OERE | FmiEE
(mm) (©)
S BRBE] ) FE-SEM [Ejf4
T o PRIE% I
560 578.4
R358A43 - -
575 516.9
510 520.4
R36493 - -
525 476.9
30 401.2
R35831 - -
45 391.2
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T—/L R L7 QUER S T~FEFHFAA) © 12B(EE : 305.5mm)

PSEEALE R/l NI AVAR i

(A. B D2 %5

2,200t/h (Mk- I J7 Do)
2,700t/h (Mk- T Do)

JEAHA Y HN HREE

#9 500°C/370°C (Mk- I 47 L)
#9 500°C/350°C (M-I L)

_28_




JAEA-Review 2013-007

#£.7 MK-MIBITIZHE D RO HEROSE THEFICHE S HX £V O CP JIERE R

FERE  [*Mn(%) / “Co(%)]
W E N M E No.1 M E No.2 M E No.3 M E No.4
A R 70% / 30% 5% /95% 95% / 5% 70% / 30%
B Fifi F—Hai L 20% / 80% 80% / 20% 70% / 30%

I EE

Tkl TEE

J-ILFLJRE

_29_



JAEA-Review 2013-007

#£.8 CPIZPET 2 BEAFOBATHEEIRAT = — B bk

y g FRMT 21— N ROV
PSYCHE(H : JAEAY
N—TRID FBR Zxt5 & LT, @ — T T 7 WISV THRHUR H . AR o WS 2
BRI 21772 5. THEBE) RRExtg & U TREENTT 22 b, FHRE/EE(C/E)X
0.5-2.0 ZFL L TV 5D,
CSAFFIRE(H : JAEAR)

J—7T FBR %xt4:& LT, 1 IRHRICHEHL  ThE T 5 FP EWA T2 2— R Th
%, CPIZOWT bt E AW Ft RN AIEECTH 208, ¥Mn 1Xse e imia . “Co 1%

EE | ERAREEM & L CIERIZEY b TV D, FP RIS OV TR, AE%ME FP
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PWR Zxi% & LT, 7 7 v N, SEmiety, NERIEYO 3 EET /MCHES SR S,
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—B— Mnj3fRE X
—&— CojRfR[E
- —O—CrinfRRE ~
—X—FeiRfRE
—¥— NiZfRE
X
A
X e

500 600 700 800 900 1000 1100 1200

Na;2E, K

.3 F U AFOEBS R ILE O

¥) CRNCE DT DU T AR TORREEL
Mn : log S (wppm Mn) = 3.6406 — 2601.7/T (K), T=550~811K (5| *:p185, Eq.34)
Co : log S (wppm Co) = 0.010 — 1493/T (K) . T=673~973K (5| *:p186, Eq.38)
Cr : log S (wppm Cr) =9.35 - 9010/T (K) . T=948~1198K (3| *¥:p184, Eq.27)
Fe : log S (wppm Fe) = 4.720 — 4116/T (K) . T=658~997K (31 **:p186, Eq.36)
Ni : log S (wppm Ni) =2.07 — 1570/T (K) . T=573~1173K (5|8 *:p186, Eq.40)
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Dose rate, mSv/h
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Free energy of formation (AG°f), kd/mol
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