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APR1400 Large Break Loss of Coolant Accident Analysis using
KREM methodologies
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Abstract

Safety injection water is injected into the reactor vessel downcomer directly in
Advanced Power Reactor 1400(APR1400). Due to the adoption of direct vessel injection
(DVI) method, thermal hydraulic phenomena different from existing cold leg injection
plants can be occurred during large break loss of coolant accidents (LBLOCAS).
Therefore, applicability of KEPRI Realistic Evaluation Model(KREM) methodologies, which
is recently developed by domestic body, are examined and the preliminary best estimate
analysis of APR1400 LBLOCAs are performed. As a results, degradation of coolability
and reheating by the downcomer level reduction are hardly observed and reflood PCT
reach to the 1082.5K
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verison KREM gamma | Modified KREM H| 31
A g 2.0 15 2.0
APE 8 0.2 15 15 73
Aol ARHA 25 25 25
Aol & shehA| 0.2 0.2 0.2
Aol & R 0.25 25 2.5 ** 173
A #AGolE 33X 0.2 0.2 0.2
<E 2> 9¥uSe XY B WY
No | EXJH E e
1 | normal 1.59] to 291|Fq
2 | uniform |5.00E-02| to 0.19|zenon
3 | normal 0.845| to 1.15|Fuel conductivity
4 | normal 0.969| to 1.03|Core power
5 | normal 0.898| to 1.1|Decay heat
6 | uniform 0l to 0.567|Pump K-factor
7 | mnormal 0.782| to 0.998|1-phase CD
8 | mnormal 0.703| to 1.44|2-phase CD
9 | uniform 0l to 1|2-phase head multiplier
10 | uniform 0l to 1|2-phase torque multiplier
11 | uniform 435 to 46.7| Accumulator pressure
12 | uniform 453 to 54.6| Accumulator water volume
13 | uniform 1| to 1.05/SIP. Flow
14 | uniform 300 to 322| Accumulator temperature
15 | uniform 275| to 322|RWST. Temperature
16 | normal 148| to 163|Pressurizer pressure
17 | normal -0.171|  to 2.17|Groeneveld CHF
18 | normal 0.382| to 1.62|Chen nucleate boiling
19 | normal 0.536| to 1.46|Zuber CHF
20 | uniform 0.536| to 1.46|T-min
21 | normal 0.606 to 1.39|Dittus-Boelter, liquid convection
22 | uniform 05/ to 1.5|Dittus-Boelter, vapor convection
23 | normal 0.428| to 1.57|Bromley film boiling
24 | uniform 27| to 14\Weber number
25 | uniform 09 to 1.1|Burst temperature
26 | uniform 03] to 1.7|Burst strain
27 | normal 0.908| to 1.09|Oxidation rate
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