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Analysis of CEDM Performance Test Results for KNGR
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Abstract

It is required to perform a CEDM test to verify the endurance capability of the
CEDM of KNGR. Because CEA traveling distance of KNGR is increased very much
than the that of YGN/UCN, when mode K load following operation and 60 years life
time are applied to the design. In the present work, the performance tests of CEDM
are carried out the first time in Korea. The four kinds of performance test were
carried out. Those are the travel test, power test, air cooling test, and drop test. In
the travel test, the endurance capability of the CEDM motor is verified within the
target travel distance. In power test, we calculate the power to drive CEDM motor
through the measurements of coil currents and resistances. In the air cooling test, the
temperature distribution of the inside of coil assembly are measured and the power
rates are calculated from the inlet and outlet air temperature of the shroud. In drop
test, the acceptability of CEA drop are judged with the drop time, which is measured

in the test. All drop tests are acceptable under the all test conditions.
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1. Measurement of the Test CEDM MOTOR ASSEMBLY

CEDM Motor Assembly(R4050)-E-STDCEDM-R4000, Rev. 03, S/N : 001

Weight 66.75 kg Length 946 cm
Drive Shaft and Magnet Assembly(R7060)-D-KNGRDSA-Mol, S/N : 73
‘Weight 3140 kg Length 560 cm
Weight simulating 4 finger CEA

Weight 64.55 kg

3 2. CEDM Travel Summary

Motor Assembly

98-0233, P/N R7021, S/N73

Drive Shaft

98-2033, P/N7021, S/N79

Total Travel

500,650 steps

3,403 steps room temp., 4 bar
Cold Travel
0 - 800, 19,164 - 21,767
476597 steps 155 bar, 321 °C
800 - 19,164, 21,767 - 480,000
Hot Travel

20650 steps

155 bar, 110-300 °C

480,000 - 500,650

¥ 3. Coil Resistance Measurement in Power Test

No UL uG LL LG
1 6.8 85 7.0 8.6

2 6.8 8.7 6.8 8.7
AVE. 6.8 8.6 6.9 8.65
RMS 6.8 8.6 6.9 8.65
Peak 6.8 8.7 7.0 8.7




3% 4. Coil Current Measurement in Power Test

UL uG LL LG
Avr. Amp 3.964 4.845 4214 3.384
Withdrawl
RMS Amp 7.055 6.051 5.104 6.511
(12 61927)
Peak Amp 20.92 15.68 13.63 20.18
Avr. Amp 4505 4.666 4,965 4777
Insertion
RMS Amp 6.603 5.944 5.599 6.067
(12 61933)
Peak Amp 19.27 15.59 14.36 15.49
Avr. Amp 0.2 5.083 0.283 0.1
Holding
RMS Amp 0.2 5.084 0.286 0.1
(Table X)
Peak Amp 0.2 5.2 0.3 0.1
3 5. Calculation of Coil Power in Power Test
UL UG LL LG Total
Avr. 106.85 201.88 122.53 99.06 530.32
‘Withdrawl
RMS 338.46 314.89 179.75 366.70 1199.8
(12 61927)
Peak 3019.76 2139.00 1300.44 3542.92 10002.12
Avr. 138.01 187.24 170.09 197.39 692.73
Insertion
RMS 296.48 303.85 216.31 318.39 1249.87
(12 61933)
Peak 2525.06 2114.52 1443.47 2087.48 8170.53
Avr. 0.272 222.20 0.553 0.0865 223.11
Holding
RMS 0.272 222.28 0.564 0.0865 223.20
(Table X)
Peak 0.272 235.24 0.63 0.087 236.23
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1% 3. Coil Current Trace in Shake-down ¥ 4. Coil Current Trace in Shake-down

Operation(Withdrawl at 600 steps) Operation(Insertion at 800 steps)
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19 5. Coil Current Trace in Travel Test 1% 6. Coil Current Trace in Travel Test
(Withdrawl at 1300 steps) (Insertion at 2300 steps)



18] 7. Coil Current Trace in Travel Test 1% 8. Coil Current Trace in Travel Test

(Withdrawl at 363376 steps) (Insertion at 373373 steps)
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