FT ApFFT-NLS FIHRGE T B e RS vk

Ve, Pestite, ko M, R
CIE PTG A e 70 2 ) R D BRART TEBE, A7 50 050021)

WE: RGPORB R BAASRN I EZT B, ok 7 Il 1R A S K S BRI 4 A e
REITA A BRARAE R AR T Fa B8R 5 i A% IR S Rz —, AR T I IR B 2 R 9 T
SRFERIEONRAS FERUIE (B0 1x10° 840, Tk R IR MR E R . ABF TR HH—FidE T AR 6L
P LA (APFFT) AIEEZ MR/ —3feid (NLS) By i) s i Aff B A 401 B 7 vk, S54%
G T TR FAPRE IR R G S, MRS RT3 110 B, MR AR 75 ) i ) 4R
G HRENHRE S, TR T AT SE Bl R ME BB AR A R Z IR R G, @ 10 B 28 51 )
o AR T XU o S 0 HAT SRR AR 1 %I ik e E A SRA AR e, TR R T B e
AR TR, RGN BB G PP SR A 1 B AT SR HOR T B

R@IA: L RGBS, ARSI

Method for Testing Dielectric Loss Factor of Cables Under Damped AC Voltage
Based on ApFFT-NLS
YANG Saike, PANG Xianhai, ZHANG Peng, LI Tianhui
(1.State Grid Hebei Electric Power Research Institute, Shijiazhuang 050021, China)
Abstract: Damped AC test is an important means for cable insulation detection, which solves the problem of large volume of

test equipment caused by large load capacity in on-site tests. Dielectric loss factor is one of the core test parameters in cable
damped AC tests. However, the current dielectric loss factor test accuracy under damped AC conditions is relatively low
(only about 1x107 level) , which cannot meet the requirements of on-site tests. This study proposes a high-accuracy
dielectric loss factor test method based on all-phase fast Fourier transform (ApFFT) and nonlinear least squares (NLS)
algorithm. Compared with traditional methods, it no longer needs to evaluate the error of the damped AC system itself, and
the measurement accuracy is improved to 1x10™ level. The test process requires simultaneous measurement of damped AC
voltage and current signals. A test system that can minimize theoretical phase error has been developed, avoiding the risk of
ground voltage rise caused by breakdown of the test object. The accuracy of the test method and the robustness of the
algorithm have been verified through simulation and experiments, meeting the on-site high-precision dielectric loss detection
requirements and providing a more reliable technical means for cable insulation assessment under damped AC voltage.

Keywords: cable; damped AC; dielectric loss factor; insulation condition diagnosis
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Tab. 2 Test results of measured dielectric loss values
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	Abstract：Damped AC test is an important means for cable insulation detection，which solves the problem of large volume of test equipment caused by large load capacity in on-site tests. Dielectric loss factor is one of the core test parameters in cable damped AC tests. However，the current dielectric loss factor test accuracy under damped AC conditions is relatively low （only about 1×10-3 level），which cannot meet the requirements of on-site tests.  This study proposes a high-accuracy dielectric loss factor test method based on all-phase fast Fourier transform（ApFFT）and nonlinear least squares（NLS）algorithm. Compared with traditional methods，it no longer needs to evaluate the error of the damped AC system itself，and the measurement accuracy is improved to 1×10-4 level. The test process requires simultaneous measurement of damped AC voltage and current signals. A test system that can minimize theoretical phase error has been developed，avoiding the risk of ground voltage rise caused by breakdown of the test object. The accuracy of the test method and the robustness of the algorithm have been verified through simulation and experiments，meeting the on-site high-precision dielectric loss detection requirements and providing a more reliable technical means for cable insulation assessment under damped AC voltage.
	Keywords： cable；damped AC；dielectric loss factor；insulation condition diagnosis
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