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Coupled Anaysisof YGN 3&4 Single RCP Locked Rotor Accident
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Abstract

YGN 3&4 single reactor coolant pump (RCP) locked rotor accident is analyzed using the coupled multi-
dimensiona analysis system of reactor system thermal-hydraulics and core kinetics, MARS/MASTER.
Three-dimensional core kinetics is analyzed using MASTER module and the reactor vessel thermal-
hydraulics is simulated using the multi-dimensional module of MARS while the other reactor systems are
analyzed using the one-dimensional module of MARS. Transient calculations are performed for the three
seconds delay assumption of loss of offsite power. Through the anaysis of the results, it has been
demonstrated that the MARS/IMASTER coupled analysis system is capable of simulating the realistic
response of the reactor system, and that the coupled transient analysis ussing MARS/MASTER can afford

afeasible safety margin to minimum departure from nucleate boiling (MDNBR).
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ASI(Axial Shape Index)
1. /
Parameter Simulated Referenced Reference
Core Power (MWt) 2871.3 2871.3 FSAR (1.02% FP)
Cold Leg Temp (K) 566.91 566.48 FSAR
PZR Pressure (bar) 160.3 160.3 FSAR
SG Pressure (bar) 72. 72. FSAR
Core Flow (kg/s) 14200. 14200. FSAR
Core Bypass Flow (%) 3.0 3.0 FSAR
Max. Fr (Fraction) Realistic 1.83 FSAR
Max. Fz (Fraction) Realistic 1.58 FSAR
MTC (pen/K) Realistic 0.0 FSAR
ASI (Fraction) 0.3 0.3 FSAR
Initial MDNBR 1.731 1.733 FSAR (CE-1 Correlation)
CEA Worth (%Dr) 9. 9. FSAR (Most Reactive CEA Stuck)
RCP Performance Conservative MOI N/A 7015-00-301-04
SG MSSV 88.1 bar N/A 7015-00-301-04
Turbine Trip Delay (sec) 1.2 1.2 FSAR
CEA Drop Delay (sec) 1.7 + 4.2 (Drop Time) 1.7+? FSAR
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2.
. Coincident LOOP with
LOOP with 3sec Delay TBN Trip
Event
MARS/MASTER FSAR MARS/MASTER
Time(s) Value Time(s) Value Time(s) Value
Seizure of Single RCP 0.0 - 0.0 sec - 0.0 -
Low RCS Flow Trip Signal 0.22 - 0.24 sec 0.22 -
Reactor Trip Break Open 143 - 1.44 sec - 143 -
CEA Begins to Drop 1.94 - 1.94 sec - 1.94 -
Minimum DNBR 1.02 1.5856 2.0 0.9168 2.86 1.5721
LOOP 4.44 - 4.44 - 1.43 -
Maximum RCS Pressure 3.9 164.9 bar 5.64 171.9 bar 4.2 165.7 bar
MSSYV Open, Intact SG 18.5 87.7 bar 14.9 88 bar 14.2 88.1 bar
MSSYV Open, Broken SG 17.2 87.7 bar 15.7 88 bar 13.8 88.1 bar
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