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A Study on Improvement of Safety Analysis Methodology for CANDU Reactors:
35% RIH Break Analysis using RELAP/CANDU for Wolsong units 2/3/4
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ABSTRACT
The cooling capability assessment of the Emergency Core Cooling System (ECCS) for large loss of
coolant accident (LLOCA), 35% break at the core inlet header in Wolsong units 2/3/4 was performed
to improve safety analysis methodology for CANDU Reactors. In this study, some efforts have been
conducted not only to improve the nodalization model, but also to modify the operating conditions of
components. The results of RELAP/CANDU were compared with those of CATHENA. According to
the results, the performance of ECCS was estimated to have sufficient capability for LLOCA and was



well agreed with CATHENA simulation. However, there the some discrepancies identified from the
present analyses. Three dimensional power distribution in the core should be considered in the safety
analysis since the point kinetic model can not predict adequately for the void effect. Besides, it is also
concluded that the muti-channel analysis determination of critical pass location 3-Dimensional
thermal-hydraulic analysis in the critical channel during the accident should be also included in the
safety analysis.
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3E L ASED digh 2727 (103% =) 2 AAdH Hot
LR DA 2/3/4 FSAR RELAP/CANDU
RIH 49 [MPa(a)] 11.4 11.318
RIH &% [K] 541 536.87
ROH <49 [MPa(a)] 10.0 10.0
ROH &%= [C] 583.5 583.46
ROH % 7% [%] 4.8 2.48
HaZEAT 4 [MPa(a)l 9.58 9.55
Wz 2 e A [MPa(d)] 1.80 1.73
=4 F%F [kg/sec] 1897 1900.1
ARG 9d7 =3 [MWI 527.875 513.
7Ft71 <94 [ml 12.48 9.188
7125 o€ [MPa(a)l 4.69 494
71249 2% [K] 533 536.2
Z 7% [kg/sec] 1018 1046.08
Z 9% Lke/sec] 1061 1025.16
7 22X [K] 459 460.65
7| A7 Y A= 5.1:1 4.2:1
k2 EFE AT GTFET 35% vAa 2o
A e FSAR (CATHENA)| RELAP/CANDU
d7 FrEH 5% g (22 4, IHDS) 0.0sec 0.0sec
A2 AA A= 0.43sec 0.43sec
dd AT 32 A MA 8.6sec 7.46sec
HEAY HuexE B 17.59sec (1308K) 14.0sec (1293K)
E "l Runback 20.1sec 12.47sec
dd AT 32 Ay 45 28.6sec 27.46sec
IAFAFY IHA 37.8sec 23.13sec
Fo7] b x4y 38.6sec 37.46sec
¢S HZ 4 AA 176.4sec 48.92sec
¢S HZ 3 AA 176.4sec 49.80sec
¢S HZ 2 AA 176.4sec 140.47sec
d¢EHZ | AA 176.4sec 140.60sec
TATAd A 292.8sec 235.64sec
IMAFY T8 292.8sec 250.78sec
Ak tAF<]) A 678.1sec 568.65sec
TUAATFY T8 678.1sec 568.65sec
AL F5 900sec 900sec
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