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Evaluation of irradiation effects on microstructure and element distribution in Nb-doped Zr alloys
(8) (S)TEM-EDS analysis of MDA under high dose Zr ion irradiation
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Evaluation of irradiation effects on microstructure and element distribution in Nb-doped Zr alloys
(9) Atom probe analysis of MDA under high dose Zr ion irradiation
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Behavior of chromium-coated zirconium alloy fuel rods in simulated beyond design basis accident
(2) Comparison of single layer Cr and bi-layer Cr/CrN coated Zircaloy-4 fuel bundles
ikt Ehih !, fgtE @K ! Juri Stuckert?, Martin Sevedek®
R, A=A A== TR, F e 3 TR

HECrBLO_E Cr/CiN a—F 4 7 ‘/“/WU r:l/r A BREL S RV VDT, I EE AR O R B R T A
B2 DB A FEM L2, ARBRSoOFMEIC BT, a—T ¢ U7 ENB L OEM & OREICTER/K
S5 CiN EROEFZEZARED Cr RBEHE. rO)*HE%ﬁ’é;’z%i‘f i35 & HER STz,

F—T— R EBOKEERREE, RO R AR BXEFERESN N, U a =T A5 e, BNV RL

1. %=
T ERRF O BREHAERE O 1] TN 2 SR OB O 22 N OJER b ]IFE S 5 R e (ATF) ©
ENBHR 2 U, BT B K OWBIE 022t L REEom EICE T2 2 ENEEND, BITORGHEHE
BHBZ D FWHED 5D F VDT ML & I X D REREEN RN 2 — o @ Eizmi) ¢, &ECRBRT —
&#ﬁ%éhfw —Ji, BHISEAMER G ENDCra—T « v Ve BB EE O a—T g n
HCHE LZ%M#%H@“%; &L Zr- KBS O ROS A IR 70l E 7 A 726 L, ek LD
%Erﬁ;ﬁ HEODBEEBIZE D REEREE SILTWRY, 07, EEOREHMERLE 2/ L 7= /30 RV ek
IC L DMHERDLETH AN, BHUHL, BRI DOATF-TS 7 2 ¥ =7 MISML, FHAEERFD /N
RVEER & 2 OfifT % S5hi L T 5, AFRPICIE, H—#k KONy RAVREBR O — AR IZ O W Tl L7z,
R TITHBECrE ZBCH/CINT—T ¢ > 7B R RLERBR IR O HHR R BR Ofs B A WS 5,

2. RBRG L

PVD JEIZ L 2 H)E 20 um Cr =—7 1 > 7 & ZJ& 16 um Cr/10 um CtN 22— ¢ > 7 D Zircaloy-4 BREHE
B (OME10.75mm, WJE 0.725mm, £ X 235mm) & HWT, 3x3 BHERE N RVERBR R 2L LT-, FHY
IN#EG > DEGREE FRBRZEEPT, BREHEHLOICEERT L W BRDY RISFHENNEL S 40 C AN D F8 A 4 FifiE
9%, 0.4g/s OKRELZKIEH ., @EEERO—EH AR TR 3~5°C/s OFRIERE TN RVNIRE D 5
1350°C & 721% 1500°C £ TMEVL, 7T T AFHKATHEG LTz, N> RV (B5~B7) &fFx#F£ 1. N
> RV OfEE A X 1 _/Tﬂ”o A < 7] « ETADA T A4 FHININ A, VIR ZE), 2—F ¢

VI ENE X OEM I T A AR ®1 HEBEH

mm%mﬂﬁwﬁgﬁ®mfkaioﬁd@ - HBES 000

ST ENZOWTHREBRE O LT, B5 B6 B7 ®O®
a—F4>% |20 um Cr | 26 um Cr/CrN | 20 ym Cr @

3. REpfER BERE 1350 °C 1500 °'C @®
REERNE 6.0 MPa (No. 4, No.8). fth 0.1 MPa 1 NSRS

[Al— S CEHE L 72 B — B O fE 5 & Tk
B L, AU ENC DWW CTHERET R N en o7z,

BS Rk L O B7 :ﬁ%ﬁm?ﬂ%ﬂﬁﬂﬁ%ﬁ%@i 0. BEEREM~D Cr OIEBIZ LD Cr Bogike, #EEO
BZAZ L% CrJgNOBEGEAIZL Y | KEKD Zr Fb & @RS LT Zr0s J& & o-Zr(O)E DB S iv7,
if_\ Cr DN FILHIZ & D(CrFe)zZr J&=° Cr-Zr L UG IZAE D Cr JERUE 23 0-Zr(0) / prior B-Zr SEHENIZ K =
iz, TOWMERIL, Cr 2—7 4 U 7JEOFRFTRIR 0T A2 RS, AAREICMMNEE (ZeaX L
WAL 2R LT,

—J7, B6 iR CTIL BS BRI L OVB7 iBR L 0 L OT BN S o 7z, FULEREHZE O REWT i AL 2 (X 2
(2R T, Cr/CiN 2 —F ¢ 7 BICBZNIR SN, Cr EBREOEMMA~DONITIEEL, B L Zr O 5L
ITRLN o T2, CiNEDOE S BHHAD 10um 205 dpum (HE/N L, RPN IO L CTHi- /R EHR
EHEEER LT, ZNOEREGHEED, WL R O EILR AR5 LRSS,

Cr,(ON), ) Nitrogen band
”“’/“""W’ g 4o

!
&Eﬂé%f%

| a-z(NO)to
a-Zr(ON) inward

Oxygen band

T U S T R S NS

X2 EF"L,\I?*#H%NO 90):—-r4z7/ﬁt*7f§wt aswéxéﬁvnmem%ﬁ BERESY)
B3R [1] M. Steinbriick, et al., INM 559(2022)153470. [2] T4f &, AESI2023 FDES:, 2F15.

*Kinya NAKAMURA!, Kenta INAGAKI!, Juri Stuckert?, Martin Seve&ek3, 'CRIEPI, 2KIT, 3CTU

2024%F AKXRREFHES - 3NO3 -



3N0O4

2024FRKDAE

BHEAEICAITT- PWR M ITERHAMERHEEE (O—TFT 1V JHEE) ORR
BAFR N & B ERRFDRE B EE)

Development of coated zirconium alloy fuel cladding as an accident tolerant fuel for PWR
Updated development road map and corrosion behavior under normal operation
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Irradiation Behavior evaluation of Small Modular Reactor fuel at high burnup (2™ report)
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High density electronic excitation damage in nitride ceramics
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