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Fig. 3 The Results of a Sweeping test 

2.5 Dwelling Test 
Beginning at 700 m3/hr, the flow rate is incremented 

by 30rpm (average 20 m3/hr) steps until the flow rate is 
1200 m3/hr. In the real test, the required amount of data 
at each step will be taken by dwelling at each set point 
for several minutes in a displacement mode and an 
acceleration mode. In this test, the temperature was 
maintained within 1.5 oC as shown in Fig. 4. The flow 
incremental ratio was controlled easily by adjusting the 
pump rotational frequency. 

0 2000 4000 6000 8000
600

800

1000

1200

1400

2

3

4

5

160

180

200

220

240

Pressure

Fl
ow

 R
at

e,
 m

3 /h
r

Time, Sec

Averaged Flow Rate

Temperature

Pr
es

su
re

, M
Pa

Te
m

pe
ra

tu
re

, o C

 

Fig. 4 The Results of a Dwelling Test 

2.6 Long Term Operating Test 
The duration of the long-term wear test will be 500 

hous, but the duration of this trial run was 24 hous. 
After the desired test temperature (210 oC) was 
achieved, the parametric test, and the sweeping and 
dwelling test were completed. The loop temperature 
was controlled by the loop heater, the flow rate was 
controlled by the pump rpm. The flow rate and the 
temperature were maintained within 1% and 0.2 %, 
respectively. The loop pressure was slightly decreased 
and increased according to the outdoor temperature, 
however, the pressure was controlled to within 4% by 
injecting and ejecting a little nitrogen gas into or from 
the expansion tank. The results are illustrated in Fig. 5. 
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Fig. 5 The Results of a Ling Term Operation Test 

3. Conclusions 
 

The trial run of PLUTO (Performance Test Facility 
for Fuel Assembly Hydraulics and Vibrations) was 
performed. Through the pump performance test, the 
total performance of the pumps installed in the loop is 
in good agreement with the individual test report of the 
manufacturing company. The loop temperature increase 
is around 18 oC/hr with only MCP (55Hz, 1650 rpm) 
and around 25 oC/hr with the MCP and the loop heater. 
PLUTO will be reach the maximum operation 
temperature in around 10 hours. During the parametric 
test of the sweeping and the dwelling mode, the loop 
condition could be maintained stably. The maintenance 
of the steady state at the test condition was confirmed 
for 24 hours. The PLUTO has an excellent performance 
for the Hydraulic test of Fuel Assemblies. The vibration 
test performance will be estimated in the next stage. 
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