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Application of the Visual System Analyzer (ViSA) for RETRAN-3D:
Simulation of Steam Generator Tube Rupture Accident at Ulchin Units4
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Abstract

Korea Atomic Energy Ingtitute (KAERI) has developed Visual System Analyzer (ViSA) based on
MARS and RETRAN-3D codes. ViSA is composed of two parts, the best estimate (B-E) codes
including plant input and Graphic User Interface (GUI) that includes the plant mimic and an interactive
control function, etc. The calculation results of the B-E code are transferred to a user via GUI and the
user can apply the operator’s action into the B-E code using an interactive control function. Therefore, it
is not necessary to prepare the complex control input data to simulate the various operator’s actions which
may occur during the transient. In this study, the Steam Generator Tube Rupture (SGTR) Accident
occurred at Ulchin Unit 4 is simulated using ViSA and the simulation results are compared with the
measured plant data.  The RETRAN-3D plant input data used in this simulation is designed for the



simulation from normal operation condition to Small-Break LOCA and includes a required plant control
input. From the results of SGTR simulation, we can find out the effectiveness of GUI function in ViSA
aswell as the soundness of input data for Ulchin Unit 3/4.
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RETRAN-3D
(1

2.3
trip message window
interactive control window component Trip, Valve, Fill junction
flow Non-conducting conductor
1 50 %
25 %lsec interactive control window ‘manual’
‘Trip/Target’ ‘50°, ‘Setpoint/Rate’ ‘25
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185
point-kinetics general table
0.6 % 16.9 MWt (
[4], Fig.8.3). 1
Extended Henry-Fauske/Moody
57.3 lbm/sec [3]
55.6 Ibm/sec

1. 4 ( [3], p.9)

00:10

17:50 | RCS , : 158.3 kgf/cm?A

18:33 :346%

18:34

18:35 1 ( 3 )

18:38 C reset : 98.0 kgf/cm?A

18:42 ‘o

18:46 SG#2 MSIV, MSIVBV, MFIV

18:49 : 103 kgf/cm?A

1854 | SBCSVO001 SG#1

18:58 SG#2 (95% NR) SG #1/2

19:00 | SG#2 jog open SG #2

19:05

19:07 SG #1 D/C MFIV

19:14 : 118 kgf/cm?A

19:15

19:22 | RCS SG#2 3.5 kgf/cm?A 83.3/80.3kgf/cm?A

19:31 1

19:34 1

19:39 02A

19:52 1

19:57 02A

1959 |1 2 74.2 kgf/cm?A
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4.1
Turbine bypass valve (3~4%)
158.3 kgf/cm?’A  RCS 289 °C
#2 1
2. 4 SGTR
(%)
(MWH) 16.89 16.89 0.0 Ref. [4], p.351, fig.8.3
(kgf/cm?A) 158.3 158.8 +0.3
(%) 34.8 34.4 -11 Ref. [3], p.30
() 289.1 288.26 -0.3 Ref. [3], p.14
(kgf/cm?A) 74.755 72.8 -2.6 Ref. [3], p.50
#2 (%) 35.46 35.68 +0.6 Ref. [3], p.50
(19 10.52 10.42 -0.95 Ref. [3], p.46
SIG#2 (lbm) | 210000 211198 -0.57 Ref. [3], p.41
4.2
2 1
2-1, 2-2
[3] 1800
1800 1/2
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RCS , 4000
SGTR 2 Trip‘On’ ( )
1
1 ) 3
o reset reset
Sl trip  ‘Off’
SG#2 SG#2 MSIV MFIV
Sl actuation trip ‘On’
SBCSV001 TBV (2 ~ 4%)
SG #2 (95% NR)
SG#2 jog open SG#2 MSIV (20%)
Spray 1/2 100%
SG #1 SG #1 D/IC MFIV 10~15%
Sl fill junction 0%
150 %
1 3
1
02A
1
02A
1 2 1 2
74.2 kgf/cm?A ~ 81 kgf/cm?A
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4.2

1800 ViSA
1 / 1
/ [3] 1800
ViSA
421 (~1800 )
[3] RCS /
3
3 1200 ViSA
. ViSA
1200
[3] CESECHIII
RELAP5 ViSA
422 (~1800 )
Maximum safeguards SGTR
Inadvertent Sl injection
ViSA (4.6 kgflcm?A)
. 107 ~ 133 kgf/cm?A
120 kgf/cm?A 2
2 ~ 4 kgls
( 4. ( 5
423 (~1800 )

‘Actual level’

(3]
Actud level  ViSA



ViSA
ViSA

ViSA

424

ViSA

-2 ~ +3 kgf/cm®A

MSIV jog open
ViSA
#2
ViSA
425
[3] 1800
ViSA

#1

Two-region non-equilibrium model

Two-region non-equilibrium model

(~1800 )
25 % 05~1.0 %
1
#2
(  .9-10).
[3] CESECHII
1
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o -~ )
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Pressure (kgflcm®A)

Fluid Mass (Ibm)
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