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Accident Analysis of SBO and Mitigating Capability using AFW
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Abstract

The objective of this paper is to establish auxiliary feedwater (AFW) operational
technical bases to the Korean Next Generation Reactor (APR1400) by modeling the
plant, and analyzing station blackout (SBO) using the MELCOR code. The severe
accident phenomena at nuclear power plants have large uncertainties. For the integrity
of the reactor vessel and containment safety against severe accidents, it is essential
to understand severe accident sequences and to assess the accident progression
accurately using computer codes. Furthermore, it is important to attain the capability
to analyze the advanced nuclear reactor design for the severe accident prevention and
mitigation. Accident analyses are also investigated how much AFW is effective to
mitigate severe accident progresses. Nominal base case of SBO without AFW, time
interval between feedwater stop and reactor vessel failure is 12,740 seconds. When 2,
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FQ A1 2188 (SBO with AFW)

Events Time (Sec)
No-AFW| 2hr-AFW | 4hr-AFW | 8hr-AFW

TMLB' Transient Initiated

Steam Generator Dryout 3,682 15,726 24,129 40, 207
Pressurizer POSRV Open 4,750 17, 347 26,047 42,516
Core Uncovery Start 5,797 18, 816 27,633 44, 327
Complete Core Uncovery 7,837 21,472 30,616 47,792
UO2 Melting Start 8, 543 22,324 31,549 48, 785
Core Support Plate Fail 12,832 | 27,615 37,025 55, 300
Lower Head Penetration Failure (12,840 |27,622 37,033 55, 308

2.

249 2L 725

Y] 5L ( SBO with / without AFW)

Comparison Elements

AFW Availability

No-AFW 2hr-AFW 4hr-AFW 8hr-AFW
Time available between AFW 12,740 20,415 22,633 26, 508
Stop and RV rupture (sec)
Containment Pressure at RV 2.9277E05 | 3. 0378Eb 3.4295E5 2.2798E5
Rupture (Pa)
Corium mass in low plenum at |100,348 100, 694 101, 571 100391
RV rupture(kg)
H2 mass generated in core 596 605 619 607
before RV Rupture (kg)
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KNGR : Tolal MASS OF MATERIALS in lower plenum
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235, Total mass of Particulated Debris in Lower plenum
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