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Abstract
A coupled code system of RETRAN/MASTER has been devel oped for best-estimate simulations of
interactions between reactor core neutron kinetics and plant thermal-hydraulics by incorporation of a
3-D reactor core kinetics analysis code, MASTER into system transient code, RETRAN. The
soundness of the consolidated code system is confirmed by simulating the MSLB benchmark problem
developed to verify the performance of a coupled kinetics and system transient codes by OECD/NEA.
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Parameters Specified RETRAN 3D % diff
Core Power, MW 2772.0 2772.0 0.0
RCS cold leg temperature, K 563.76 563.0 0.1
RCS hot leg temperature, K 591.43 590.7 0.1
Lower plenum pressure, MPa 15.36 15.40 0.3
Outlet plenum pressure, MPa 15.17 15.19 0.1
RCS pressure, MPa 14.96 15.02 04
Total RCSflow rate, kg/s 17602.2 17602.0 0.0
Core flow rate, kg/s 16052.4 16052.1 0.0
Bypass flow rate, kg/s 1549.8 1549.8 0.0
Pressurizer Level, m 5.59 5.599 0.2
Steam Flow per OTSG, kg/s 761.59 760.7 0.2
OTSG outlet pressure, MPa 6.41 6.41 0.0
OTSG outlet temperature, K 572.63 569.4 0.6
OTSG superheat, K 19.67 16.3 17.1
Initial SG inventory, kg 26000 26326 1.3
Feedwater temperature, K 510.93 510.1 0.2
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Event Time(s)
Break open 0.001 0.001 0.001
High neutron flux setpoint reached 5.81 5.91 541
Reactor trip 6.21 6.31 5.81
Turbine stop valve closes 6.71 6.81 6.31
Turbine isolation valve closes 7.21 7.31 6.81
Steam line B small safety valve opens 6.95 7.05 6.54
Steam line B safety valve groups 1, 2 open 7.02 7.11 6.59
Steam line B safety valve groups 1, 2 close 7.23 7.33 6.85
Steam line B small safety valve closes 7.32 7.42 6.92
Steam line B small safety valve opens 8.02 8.12 7.63
Steam line B safety valve groups 1, 2 open 8.09 8.18 7.69
Steam line B safety valve groups 1, 2 close 8.45 8.53 8.10
Steam line B safety valve groups 1, 2 open 8.73 8.83 8.32
Steam line B safety valve group 3 opens 9.37 9.47 8.96
Steam line B safety valve group 3 closes 25.18 25.40 28.12
Steam line B safety valve groups 1, 2 close 32.82 33.44 N/A
High pressure safety injection starts 43.15 43.29 44,14
Steam line B small safety valve closes 51.18 52.05 N/A
Broken SG dry out ~80 ~80 ~80
Point of max. power after trip 69. (34.7%) 69. (37.3%) 68. (58.0%)
Transient ends 100. 100. 100.
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