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On-line measurement system for HVDC in radiation and application
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(1.Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China;
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Abstract: The characteristics of High Voltage Direct Current(HVDC) power supply are studied, as
well as the radiation sensitive parameters. The on-line irradiation examination method is designed. The
irradiation examination system of HVDC is developed for parameter test on dose rate, total dose and
neutron radiation. The validation test is performed by using HVDC SWMO12RH in the examination system.
The test results indicate that the examination system can be used to test most parameters, and the test
precision meets the requirement of 1%. This work has laid a foundation for HVDC devices radiation
examination validation and radiation hardening evaluation.
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Fig.1 Chart of on-line measurement system for HVDC
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Tablel High voltage test data

SL150 Set voltage/kV

high voltage meterCS149-20 reading voltage/V

system measuring voltage/V

absolute error of measurement/V

0
0.102
0.501
0.997
1.994
2.991
3.487
3.595
3.690
3.730
3.781
3.880
3.990
4.990
5.979
6.987
7.481
7.987

0
102
502

1000
2000
3000
3497
3606
3700
3750
3799
3889
3994
5005
5995
7004
7 500
8 008

0.05
104.90
505.10

1 003.00
2003.50
3002.80
3500.40
3 608.50
3703.30
3752.30
3800.80
3891.60
3997.20
5007.40
5998.40
7007.20
7 503.00
8 009.30

0.05
2.90
3.10
3.00
3.50
2.80
3.40
2.50
3.30
230
1.80
2.60
3.20
2.40
3.40
3.20
3.00
1.30

& 2 SWMO12RH 4 BRI 156 25 1
Table2 Test results of irradiation effect for SWMO12RH

test parameters

charging time/s  output voltage/V

steady state current/A

voltage adjustment rate/(%)

current adjustment rate/%

irradiation test

0.628 3708.616 0.350 0.025 0.041
before imadiation 0.619 3707.032 0.337 0.025 0.043
0.626 3708.934 0.338 0.026 0.044
0.620 3711.604 0.357 0.018 0.075
0.630 3713.934 0.357 0.022 0.067
after the first shot 0.635 3715310 0.358 0.026 0.077 4
4x10°Gy(Si)/s 0.682 3716724 0.341 0.038 0.085 ose rate test
0.685 3718.009 0.358 0.015 0.101
0.678 3718.080 0.358 0.034 0.084
after the second 0.671 3719205 0.341 0.030 0.102
shot 8.8x10
Gy(Siy's 0.666 3720.888 0.358 0.018 0.112
0.660 3720.852 0.342 0.030 0.102
before irradiation 0.593 3753.79 0.215 0.146 0.056
50 Gy(Si) 0.623 3766.667 0.218 0.138 0.027
100 Gy(Si) 0.679 3790.323 0211 0.132 0.081
i total dose test
150 Gy(Si) 0.729 3845.95 0.209 0.119 0.149
200 Gy(Si) 0.768 3855.438 0.21 0.105 0.238
250 Gy(Si) 0.803 3863.152 0211 0.095 0.36
before irradiation 0.622 3 747.062 0.224 0.088 0.102
0.25x10"® n/em 0.629 3743.097 0.223 0.109 0.032
0.5x10" n/cm 0.653 3756.207 0.226 0.088 0.048
0.75x10"% n/em 0.726 3782516 0217 0.077 0.142 ra d‘;:;g;";est
1x10" n/em™ 0.787 3 814.028 0215 0.059 0.266
1.25%10" n/em? 0.823 3 838.605 0215 0.049 0417
1.5x10" n/em? 0.857 3852.019 0.215 0.051 0.431
2.0x10" n/em 0.927 3893.065 0216 0.043 0.511
|
go A 5 t [ CH4- output current (500 mA/div)
T>D = I e ‘g’ i
é '§ g Lee | CHI- output voltage (1 kV/div)
E L = —
~ 20
3 S
CH2- trigger signal (1 V /div)
1(200 ms/div) 1(10 ms/div)

Fig.3 Test waveform of charge time
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Fig.4 Experimental waveform of 8.8x10® Gy (Si)/s
P 4 FIERA 8.8x10° Gy(Si)/s Bt YK I
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