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Implementation and Verification of Calibration Methods for Aircraft 270 V DC Power
Supply Characteristic Parameters
WANG Jiangiang
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: Based on the calibration requirements of aircraft 270 V DC power supply characteristic test system, combined with GJB 5189—
2003 and other relevant standards, the calibration items and methods of the test system are studied. The calibration program is written based on
LabVIEW platform, which realizes the functions of standard signal generation and collection. A calibration device is developed based on direct
data synthesis, broadband precision amplification and voltage divider. The calibration system is formed, which achieves the calibration ability of
steady-state parameters and transient parameters. The field verification test program is prepared. The field test of power supply test-bed is carried
out. The test results show that the functions and technical indexes of the calibration device meet the requirements of the test system, which veri-
fies the rationality and effectiveness of the calibration method for aircraft 270 V DC power supply characteristic test system based on broadband
precision amplification and voltage divider. The calibration methods studied provide an important guarantee for the accuracy, reliability and uni-
formity of the value in R & D, production and maintenance of the 270 V DC power supply system of the fourth generation airplane.
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Fig. 1  Diagram of calibration device composition
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Fig. 2 Flow chart of steady-state DC voltage and

DC voltage transient unit
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Fig. 3 Flow chart of DC voltage distortion and ripple unit
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Fig. 4  Flow chart of signal acquisition and analysis unit



76 iR, WikSkk 2021 5% 41 %% 6 B

A2 AAw R T IRE
Tab.2 DC voltage distortion spectrum
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3.1 FEAAEEEERE HDC103D 65 0.775
TS B H R S S YE LA 100 ~350 V, FERRAS EH HDCIO3E 250 1.581
TN B AR, B R ARVFMXTIRZETE £0.5% 78 HDC103F 1000 3.162
I HDC103G 1700 3.162
éﬁ?gﬁﬁﬁ\{ﬁi}k'ﬁ:, KH%EE{ﬁﬁEﬁ%‘@{ﬂ'ﬂiﬁ HDC103H 2000 3.162
035 s v WA b7 A T b S| P s S
f%f:,L&{Emﬁﬁmﬁ{ﬁﬁfém%u-EH, 2 0 15 £ AT HDC1031 5000 3 162
BRI SR R 1 s,
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Tab. 1 Steady state DC voltage output
—— HDC103L. 20000 0. 791
AI]' 'I/A\ 7N /4\“ ‘U‘Ii"n
g WilRER AR HDC103M 50000 0.316
farv MR RE%
HDC103N 65000 0. 187
1 100 99.91 99. 90 ~0.010
HDC1030 100000 0.079
2 200 199. 92 199. 91 ~0.005
3 240 239. 96 239. 95 ~0.004 33 AR EWSEHEN LR
4 250 249.97 249.95 -0.008 Tab.3 Measurement result of DC voltage distortion
5 270 270. 00 269.97 ~0.011 spectrum
6 280 280. 00 279.99 -0.004 i %/ Hz FRAEME/V === VAY R2/dB
7 285 285.01 285. 00 ~0.004 10 0.316 0.314 ~0.06
8 300 300. 01 299. 99 ~0.007 25 0. 496 0. 497 0. 02
9 320 320. 02 319.99 -0.009 50 0.713 0.72 0.08
10 350 350. 03 349.98 ~0.014 60 L 0.768 0.1
250 1.578 1.574 ~0.02
w1 R, RS EHR B KA &G 1000 3.163 3.16 ~0.01
(100 ~350 V) e B+ AN g A7 A e, B 1700 3. 146 3.157 0.03
Y 2 N EEN S S = { ) ”
HHR O BIUE (RN, UL A AR RS DR 22DV AE £ 0. 5% LAWY 5000 3. 174 3186 0.03
BYEE R o ‘ 6500 2.43 2.358 -0.26
3.2 EHRHBEERTIEIEEEIE
i o . 10000 1.572 1.578 0.03
KL RSS2 () T8I0 10 Ha ~ 100 Kz, 24 20000 0.798 0.613 2.29
f<50 kHz B, WSS EIRZETE +2 B JEHIN; Y ' ' '
RO o 50000 0.314 0. 325 0. 30
£>50 kHz B}, BAEARE IR (H IR 2ETE 5 dB YU RN,
- NN R % 65000 0. 185 0. 168 ~0. 84
BT E R R, PEHIR eSS B 2 % i
0.073 ~0.90

WA (5 A i, B IIAE A T T 58 5 Fr ) e 8 B L3 3 100000 0. 081
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Fig. 5 Influence of SNR on measurement

error of distorted spectrum
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Tab.4 DC voltage ripple

AT Ik alHiR o it/ He Bk shiE /v
1200 3.16
2400 0.96
3600 1.56
A é(}f\fgﬁj}; * 4800 0.48
6000 0.78
7200 0.24
8400 0.36
2400 3.16
4800 0.96
7200 .56
b é{;g{; * 9600 0.48
12000 0.78
14400 0.24
16800 0.36
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Tab.5 Measurement result of DC voltage ripple

Wik Bk RKSHIREE O BKShIREE BkShIREE BRE

Wi R/Hz WEE/V OAREE/V O WREYV O /%
1200 3.16 3.153 3.152 -0.03%
2400 0.96 0. 956 0.961 0.52%
3600 1. 56 1. 550 1. 557 0.45%

A 4800 0.48 0. 474 0. 474 0. 00%
6000 0.78 0. 768 0.764 -0.52%
7200 0.24 0.233 0.231 -0.86%
8400 0.36 0.353 0.351 -0.57%
2400 3.16 3.152 3. 166 0. 44%
4800 0.96 0.954 0.954 0. 00%
7200 1.56 1. 549 1.538 -0.71%

B 9600 0.48 0. 474 0. 466 -1.69%
12000 0.78 0.762 0.758 -0.52%
14400 0.24 0.232 0.233 0.43%
16800 0.36 0.351 0.348 -0.85%
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Tab. 6 DC voltage transient

FL s AR A 7300 S AN

B smbw P Wi sl
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Tab. 7 Measurement result of DC voltage transient

Wk fazs i As WRAE R ERE  HL /A
HLE/V HE/V LR} [H]/ms ] %
- 270.0 - - -
1 280. 0 329.9 20.0
2 280.0 329.9 20. 0
3 280. 0 329.9 20. 0
K 5
4 280.0 329.9 20. 0
5 280.0 329.9 20.0
6 280. 0 329.9 20.0
1 280.0 330.0 20. 0 6
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Fig. 6  Waveform 1 of DC voltage transient
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Fig. 7 Waveform 2 of DC voltage transient
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