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Research and Application of Portable DC Insulation Detection Algorithm
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(1. School of Electrical Engineering and Automation , Hefei University of Technology , Hefei 230009,
Anhui, China; 2. State Grid Anhui Maintenance Corporation , Hefei 230000, Anhui , China)

Abstract: Aiming at the requirements of portable DC insulation detection devices, a dynamic difference
algorithm based on single-arm was proposed, and a portable DC insulation detection and verification integrated
machine was designed based on this algorithm. The principle of the single-arm insulation monitoring system to reduce
the risk of malfunction of the relay protection device was analyzed in detail, and the zero drift change of DC leakage
current sensor was demonstrated. The dynamic difference algorithm that can overcome the zero drift of DC leakage
current sensor was deduced. The experimental result of the DC insulation detection and verification integrated
machine shows that the algorithm has high calculation accuracy,the zero drift effect of DC leakage current sensor can
be solved effectively,and the safety of DC power system can be ensured.
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Fig.1 Schematic diagram of dual-arm DC
insulation monitoring system
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Fig.2 Schematic diagram of single-arm DC

insulation monitoring system

B2 Brs BB R I R, i T
A SRR B 2 2 ] A A0 H BH R AT D) 46, A
00 el HL B AR il 75 28 48 SR 6 i R BEL DR/, A
198/ IN SR B e 8 3 FlL T, AN 2 ) B AR 0
BELA3E D7) A A5 67 R 0 s vl s R 3k 4 R 4 B A L
OO0 , AT LA SRR ol T — AR 5 A i 4k
AR B KU o

2 ARBBAERBERE

CERVR ORI SRR D LIy VAN R AR I VAN
PRI I DG 80 25 750, Fh T L T L D —
P 22 (B /IME S ATE mA G531, 38 5 R FH L R
77 RS D A% L UL, P D 12 2 T el 0 o)
JEEE R, R 2 BRI T F A S R A 2
A0 1B, R e L G ol 28 ) DL R 5
SRR B LA R LA R R [ S LR Y B
SR RV WA SRR

L UL T HL U AR SRR O T R N S B
7 , R FH N BB B4 7 5% G 7 LB L DR AN i i
R AL, T R R B 0% VA S i i v
U, SORT FH R AGIN LA /N R R 22 (H LR o AT
JHISE P EC U s P 3 e e A 5 — A i,
R IR TP I R A LU, e T AR
I ) AR R B P LR B 250, RV LA

{EUE TR AR Al R A Rl AL TR Y
PR R TR R U A DA, AL T R DA AR

45



wAEF 2022F F£52K H204

FEE,E AR X AR N R RS B

FAAE—E % RIS, JUHORTT & 3 U B R0 H
WAL TR AR e 2 WA, TR
BRI N 3 FTR RS ) =R
U T FL O A SR A 10 2 T B T A e T B 2
min 5 — UL B I s [ 4 s B S i
— ™ 2R O T L O e 0 ] 7 O A5 A
e el Rt A S

1.2
ek e
Lot fEIRAR 1
08 | e
0.6 e
<E 0.4[.2>
S 02f & I3 -
—
or - \
-0.2f - .
B e
0T 4 6 8 10
t/min

P 3 =i L U A e B I TR A2 f P
Fig.3  The zero drift of three leakage current
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Fig.5 Schematic diagram of single-arm

detection bus insulation
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Fig.6 Schematic diagram of single-arm
detection branch insulation
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Fig.7  System diagram of DC insulation testing
and verification integrated machine
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Tab.1  Verify the experimental data of the bus insulation algorithm

EMINE] WEZH IREER
R /kQ R /kQ u,/V u,/V u,/V u,,/V R /kQ R /kQ
40.06 30.06 127.55 112.32 151.38 88.62 40.19 30.51
50.00 60.00 116.21 123.94 146.24 93.79 49.28 59.01
90.40 60.00 126.60 112.23 156.00 83.10 89.62 59.33
R2 ZSRERAREEBEIESEEETBEIRE
Tab.2  Three-branch unipolar grounding verification branch algorithm experimental data
SEPR{E WEZH HHEE
R /kQ up]/V u,/V upz/V u,/V I,,/mA I,,/mA R /kQ
30.06 2.383 1.965 29.41
50.00 178.40 60.90 190.80 48.60 1.551 1.300 49.00
90.40 0.576 0.438 89.09

R3 SXRRIE SRR X BRI HIE

Tab.3  Three-branch both positive and negative polarity grouding rertification branch algoritm experimental data

SEBRE e REER
R /kQ R /kQ u,/V u,,/V oV u,,/V I, /mA 1,,/mA BSMHAQ  HRAEKQ
25.07 30.06 0.952 2.149 13.67 13.89
40.06 50.00 116.20 123.00 132.80 106.40 0.938 1.671 22.24 22.65
90.40 60.00 -1.007 -0.545 36.06 35.93
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