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Abstract — A thermal-hydraulic integral effect test facility, ATLAS (Advanced Thermal-hydraulic Test Loop
for Accident Simulation), has been constructed at KAERI (Korea Atomic Energy Research Institute).
Recently several integral effect tests for the reflood period of a LBLOCA (Large Break LOss of Coolant
Accident) of the APR1400 have been performed with the ATLAS. In the APR1400 a high flow condition is
changed to a low flow condition due to an fluidic device during an operation of the SIT. As the self-con-
trolled fluidic device was not installed in the ATLAS, a set of characterization tests was performed to sim-
ulate its injection capability from the SIT for the APR1400 simulation. In the ATLAS the required SIT flow
rate in the high flow condition was acquired by installing orifices with an optimized flow area to throttle the
SIT discharge line and the low flow condition was achieved by changing the opening of the flow control
valve in the SIT injection line. The test results showed that the safety injection systems of the ATLAS could
simulate the required high and low flow rates of the SIT for the APR1400 simulation efficiently.
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Fig. 1. Schematic diagram of the ATLAS.
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Table 1. Major scaling parameters of the ATLAS.

Parameter Scaling factor ATLAS scaling value
Length Ie 12

Diameter dr 1712

Area & 11144
Volume o & 1/288
Temperature difference ATy 1

Velocity lﬁkm 1/ ﬁ

Time lnkm 1/ ﬁ
Power/volume lo,{m NG

Heat flux " J2

Core power I e 14144 « J2)
Flow rate I e dn 1144+ J2)
Pressure drop Ir 172
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Fig. 4. Schematics of an ECC injection during a LBLOCA scenario for the APR1400.

Table 2. ECC flow rates for the APR1400 design and their scaled values in the ATLAS during the LBLOCA

scenario.
APR1400 ATLAS
Time Flow (kg/s) Time Flow (kg/s) Description
(s) SIT HPSI (s) SIT HPSI
0 0 0 0 0 0 LBLOCA (Start)
16 0 0 11.3 0 0 SIT-High Flow (Start)
29 735 0 20.5 3.61 0 SIT-High Flow (Peak)
36 692 0 25.5 3.40 0 Reflood Period (Start)
54 562 53 38.2 2.76 0.26 HPSI Injection (Start)
61 512 58 43.1 2.51 0.28 SIT-High Flow (End)
62 203 58 43.8 1.00 0.28 SIT-Low Flow (Start)
205 171 65.6 145.0 0.84 0.32 SIT Low Flow (End)
206 0 65.6 147.1 0.32 HPSI Injection (Continue)
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Table 3. Summary of the ATLAS SIT/FD characterization tests.

Test ID Ad Az AL Ay
SIT/FD Test 1 Sfrak )5 1 30%/35%/40%/30% ATLAS Test
SIT/FD Test 2 252 AT 19%27%/20%/17% No. 8
SIT/FD Test 3
SIT/FD Test 4

= Orifice Y17 1 12.0/13.5/11.2/11.5 mm ATLAS Test
D Test 5
SIT/FD Test A2k T2 15%/26%/24%/14% No. 9~11
SIT/FD Test 6
SIT/FD Test 7
SIT/FD Test 8
; Orifice W7 : 11.5/10.5/11.5/11.5 mm ATLAS Test
SIT/FD Test 9 A G2k NE : 16%/23%/24%/14% No. 12~13
SIT/FD Test 10
Orifice Y17 : 11.6/11.6/11.0/11.5 mm ATLAS Test
SIT/FD Test 11
e A5 N E L 18%/27%/24%/14% No. 14
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Fig. 6. Test results for the injection characteristics of
the ATLAS safety injection tanks (SIT/FD Test 7).
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