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Analysis on IVR in Severe Accident Induced by DVI Line Break

LI Jing-xi, HUANG Gao-feng, TONG Li-li, CAO Xue-wu
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The severe accident induced by direct vessel injection line break was chosen. The
responses for debris in lower plenum and lower head of reactor vessel, heat transfer between
debris and reactor vessel wall, heat transfer between cavity water and outer wall of reactor
vessel, heat flux of different areas after IVR countermeasure was implemented were analyzed.
The results indicate that no creep damage is occurred, and the area 4 is likely to be creep
damage earliest.
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Fig. 1 Nodalization for lower head of reactor vessel
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Fig. 2 Debris bed model for lower plenum

of reactor vessel
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Table 1 CHF for different areas of outer wall

of reactor vessel

g SR () P CHF (Wem 2)
1 0~36.87 7.88x10°
2 36.87~53.13 1.02x10°
3 53.13~66.42 1.16x10°
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5 78.46~90 1.45x10°
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Table 2 Time of key events of accident
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Fig. 3 Debris bed formation for lower plenum

of reactor vessel

O™ 20000 40000 60000 80000 100 000
) /s
Bl 4 T3Sk AS R DX I AR At i s il o () T
Fig. 4 Crust mass of different areas for lower head
of reactor vessel
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Fig. 5 Crust temperature of different areas
for lower head of reactor vessel
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Fig. 6 Ratio for cavity water heat transfer and
decay heat for debris in lower plenum
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Fig. 7 Ratio for heat flux of inner wall and CHF
of outer wall in lower head of reactor vessel
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Fig. 8 Creep damage fraction of different areas
for lower head of reactor vessel
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