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Abstract

The objectives of this study are the improvement of evaluation model inside
RELAP/CANDU code and the development of safety assessment methodology for GSI
(Generic Safety Issues), as a part of establishment of CANDU safety assessment
system. In this regard, safety assessment of loss of class IV power accident, CANDU
reactors GSI in TAEA and CNSC, was carried out.

Besides, CANDU fuel elements model was improved to simulate fuel cladding
temperature more realistically and single channel analysis model was developed to
analyze the critical pass having the minimum CPR(Critical Power Ratio). In result,
fuel cladding and pressure tube temperature satisfied the relevant regulatory
requirements on the whole. However, pressure tube temperature in the critical pass

had not sufficient acceptable margin.
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¥ 1. RELAP/CANDU ZE= Akl A ALEE 8 EY 23

E g

H

LOCA signal

Pressure of max(min(OHD) min(IHD)) < 5.25MPa

Loop isolation trip signal

LOCA signal

Turbine trip signal

LOCA signal + bsec [delay time]

MSSV valve open signal

LOCA signal + 30sec [delay timel]

sw IV A Ao

Turbine trip signal

Pump trip signal

w IV AL A

3 trip signal

&

S IV 498 A%

o | ¢

sw IV A

BEFTHEZ 25 signal A2 Als + 180sec [delay timel
ot =] JHA] signal | Pressure of max(min(OHD)min(IHD)) < 3.62MPa
AgerA T} F 5 signal | Accumulator liquid level < 0.5m

Foterd 9 /WA signal | Accumulator liquid level < 1m

Forerd 9] £8 signal | Integrated medium pressure injection flow < 200m”
A AT A signal | FEFLFE EE signal

A (103% =49)

2. AlSEd that 7%
H

= RELAP/CANDU CATHENA

RIH ¥ [MPa(a)] 11.414 11.355
RIH &% [K] 541.22 540.63

ROH ¥ [MPa(a)] 10.045 10.02
ROH €% [C] 583.8 5835

ROH % A= [%] 4661 4.678
HrET 9 [MPala)] 9.60 9.581
WA = SkE A [MPa(d)] 1.79 1.799
=4 7% [kg/sec] 1900.4 1897.5

And ddn ¢ [MW] 527.875 527.875
7kt %4 [m] 11.49 12.47
Z71=9 ¢+9 [MPa(a)] 4.80 4.69
Z7N=d 2% [K] 534.49 533.23

Z Z27]9 () [kg/sec] 1060.1 1018,
F wore [kg/sec 1064.0 1061.
F4 2% [K] 459. 459.
77U A= F . )
G P A DS/ E 5 D) >0 >




33w IV ALY AAA deFAE JTFET 35% FJEAla Fo)
4 Y& RELAP/CANDU CATHENA
AT FFEH 35% ot
) (g 4, IHDS8) 0.0sec 0.0sec
P22 AR A% 0.43sec 0.43sec
WZhA AFAAT 2%
(oé_/_’*\_%ﬁ]% ﬁ = 75]] E] 7H /\]) 8.7586C 8.57SGC
a5 IV AL
CES Igof U%V_zr%_;;% = Ed) 13.77sec 14.0sec
R Huer &g 17.41sec (1302.4K) 16.53sec (1300K)
AdrEAE 32 4 g5 28.75sec 28 57sec
At A T JhA 29.75sec 43.5sec
S71EA 7] Sy A 38.76sec 38.57sec
I e 193.77sec 194.0sec
4T Al 289.7sec 305.07sec
AT T5 g5 326.02sec 322sec
Ao JRA 642.06sec 635sec
TUMA T T8 g5 662.06sec 702sec
AL T8 900sec 900sec
T4 GIAD06 Aol e 272 F A g5 Hues
RELAP/CANDU CATHENA
T = Ch. 4
Ch. 1 Ch. 2 Ch. 3 94 Cals.]OB channel 06 channel
AT [MPal 11.41 11.41 11.41 11.42 114
AT
71 A o ek 5 [J/kg ] 2.502 2.502 2.502 2.502 2.50
AT+EH
o 7 o 2 5] [ /kg ] 1.132 1.132 1.132 1.132 1.13
QT+ 7|E£& 0. 0. 0. 0. 0.
TR L ) = 10.04 10.04 10.05 10.04 10.0
=T
71 A o ek 5 [J/kg ] 2.528 2.528 2.528 2.528 2.53
=52
o 7] o 2 5[] /kg ] 1.3%4 1.3%4 1.3%4 1.3%4 1.35
ETEY VXS 0.3725 0.3703 0.3697 0.3715 0.373
A5 ==[MW] 527875 | b27.875 | 527.875 | 520.575 7.3 7.3
A 1 FHkg/secl 1901.2 1899.5 1898.4 1878.0 24.281 24.1
APy EA&%[K] | 603.43 603.32 &851.10 1298.2 1577.75 1581
(=2 A ZHsec]) (1.0) (1.0) (5.0) (17.0) (14.0) (16.0)
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Channel Outlet Void Fraction Reactor Power [W]

Ch.4 Pressure Tube Inner Temperature [K]
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Ch.3 Pressure Tube Inner Temperature [K]

Heat Transfer Coefficient [W/mQK]
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