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Abstract

When the local power of fuel rods increases rapidly due to Class II transient in the core, the stress
and strain of cladding increase rapidly due to pellet thermal expansion, and the risk of PCI failure
increases. In this paper, the change of PCI margin of fuel rods under different linear power density
of Class II transient is studied, and the influence of linear power density of Class II transient on PCI
margin is determined, which lays a foundation for avoiding PCI failure by modifying transient
protection setting.
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Figure 1. Creep curve [5]
1. BRAFERZE(S]

JS2 AT RS 148 (KRR (AR TR AR AR T ORRFANAZINS S A (0 2 7 B I 8] (3 i s (LR ik
(IR A T e A T, SR IR AR I Fe oM AR AT G 8. SR AR st - 2 an P 2 B,
TP 5 1A BURF SR RO, I BB T ST SR R B 5 T B BOW R RN IR, B
JIBE I RS 22 48 P A1

MR R st AN A2 B 78 SCRT AT HHSE g RA st A 7 _E R iR AR B AR 1 o — R B 6] o

9,

Yl

P} ]
Figure 2. Stress relaxation curve [5]
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Table 1. Cases for the influence of line power density of transient II on PCI margin at BLX
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Figure 3. Transient line power density change with time of case 1
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Figure 4. The change of the circumferential stress on the inner surface of
the cladding with time of case 1
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Figure 5. Variation of the total annular strain on the inner surface of the
cladding with time of case 1
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Figure 6. Effect of different line power density of transient II on PCI margin at BLX
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Figure 7. Transient line power density change with time of case 2
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Figure 8. The change of the circumferential stress on the inner
surface of the cladding with time of case 2
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Figure 9. Variation of the total annular strain on the inner surface
of the cladding with time of case 2
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Figure 10. Effect of different line power density of transient II on
PCI margin at MOL
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Figure 11. Effect of different line power density of transient II on
PCI margin at EOL
11. EOL F7R[E) 11 KBRS INEZE 3 PCI #2500

5. R R

JEILEE 4 BRI A, 7E BLX. MOL Fl EOL B, PCI #5 Fif 5% 25 28 D 22 2 FE R 39 N B Ak, L&
AR . X REFABES LR EFA, OHRAEIK L, S sE e E, F3 PCI
AR, JRARBSERK o

K12 AEAEBT PCL AR EREBES L R EE B EZ, WEFrT LA, PCl R ERBEASL
R B AR A R L T, YA 0.130~0.183 MPa/(kW/m), 15 NG F-14E 4 0.153 MPa/(kW/m).

02 POAEMEBRSSRIIRERZUER

PCI# & MPa
o o
5 © b
o v - w
I
]

Figure 12. The rate of change of PCI margin with line power den-
sity of transient II
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