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Abstract

Pre-test analyses of a small-break loss-of-coolant accident(SBLOCA) and a DVI
line break accident, have been performed for the integral effect test loop of Korea
Atomic Energy Research Institute (KAERI-ITL), the construction of which will be
started soon. The KAERI-ITL is being designed with a full-height and 1/310 volume
scale based on the design features of the APR1400 (Korean Next Generation Reactor).
Based on the same control logics and accident scenarios, the similarity between the
KAERI-ITL and the prototype plant, APR1400, is evaluated using the MARS code. It
is found that the KAERI-ITL and APR1400 have similar thermal hydraulic responses
during the transients under the identical accident scenarios. It is also verified that the
volume scaling law, applied to the design of the KAERI-ITL, gives reasonable results
to keep the similarity between APR1400 and KAERI-ITL.
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g = APR1400 KAERI-ITL
Pressure, Temperature 1 1
Volume, Height 1 1/310
Area 1 1/310
Diameter 1 (1/310)*°

2. APR1400 t¥] KAERI-ITLY F9.x <

Design Parameter APR1400 | KAERI-ITL Ratio
Normal Power, MWt 3983 1.93 2066.67
Primary System Pressure, MPa 15.51 15.51 1
Core Inlet Coolant Temperature, K 569.8 569.8 1
Core Outlet Coolant Temperature, K 598.2 598.2 1
Primary Loop Flow, kg/s 20992 67.71 310
Core Flow, kg/s 20362 65.95 308.72
Core Bypass Flow, kg/s 630 1.76 357.8
Total Pressure Drop in R. V., kPa 399.9 399.9 1
Number of SGs 2 2 1
Max. Heat Transfer Rate(MWt)/SG 1964 6.34 310
Number of U Tubes 12580 41 1
Steam/Feedwater Flow Rate/SG (kg/s) 801 3.648 307
Saturated Steam Pressure(MPa) 6.89 6.89 1
Saturated Steam Temperature(K) 558.2 558.2 1
Averaged U Tube Length(m) 19.48 19.12 0.982
Loop Flow (kg/s) 10495 33.86 310
Hot Leg Temperature (K) 323.89 323.89 1
Cold Leg Temperature (K) 290.56 290.56 1




3 3 KAERIFITL®| 4738 5o 2%
Cal. | Design Relatiye
Parameter Results | Value Dex(fg‘glon Remark
6
Reactor Vessel
Flow (kg/s) Total Core Flow 67.05 | 65.95 1.7
To Hot Legs 68.8 67.71 1.6
Guide Tube 05 | 05 o |lacluing Core
Including
Alignment Keys 1.282 1.261 1.7 Outlet Nozzle
Gap Flow
Temperature(K) Vessel Inlet 564.7 | 563.8 0.2
Vessel Outlet 598.1 | 598.2 0
Temperature Rise 33.4 34.4 -2.9
Pressure Drop Vessel Inlet - Core inlet 171.9 160.4 7.2
(kPa) Core 1295 | 1174 10.3
8?11‘136‘:0””“ - Vessel 952 | 1221 | -220
Total Pressure Drop 396.6 399.9 -0.8
Steam Generator
Flow (kg/s) Feedwater Flow 3.648 3.648 0.0 SG A
Steam Flow 3.62 3.648 -0.8 SG A
To Downcomer 9.92 SG A
Riser 13.57 SG A
Recirculation Ratio 3.75 39 -3.8 SG A
Temperature(K) 555.03 | 558.2 -0.6
Pressure(MPa) 6.61 6.89 -4.1
Primary Piping
Flow (kg/s) Hot Leg 34.4 33.86 1.6 Loop A
Cold Leg 17.2 16.93 1.6 Loop A
Pressure (MPa) 155 15.5 0.0
Temperature (K) | Hot Leg 597.3 | 598.2 -0.2
Cold Leg 564.8 | 563.8 0.2
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