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Research on an automatic measurement system for motor insulation based on high
sensitivity leakage current measurement technology
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Abstract: As an important driving equipment in industrial production, the stable operation of the motor is very
important. However, as a motor in an industrial place, it is often affected by various factors such as overload,
electrical stress, dirt, vibration, and thermal radiation from the use process or the environment. In particular, the
stator winding of high voltage motor is affected by alternating stress and heat, water vapor and other factors,
and its insulation is easily subjected to thermal aging and even deterioration. After the insulation is weakened,
the development rate is usually much faster than the development rate of mechanical failure, ranging from a few
seconds to dozens of hours, once the insulation defect develops into an insulation fault, it will lead to discharge,
breakdown, and serious motor burning. The sudden shutdown of the motor will cause production interruption, and
bring direct economic losses or even more serious consequences. A measuring technology based on highly sensitive
leakage current transformer and DC insulation resistance is presented, which can not only monitor the insulation
status of the motor online, but also measure the insulation resistance automatically when the motor is shut down,

and realize the real time monitoring of the motor insulation level.
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Fig. 1 Schematic diagram of system bus analysis method wiring

www.eage.com.cn

2023598 - @i L d | 109



®Ei®it | Engineering Design

fEo BREWEMEAE ST, HEEhiE
BB, Skt HsEhEE, —aRE
Lok ERERAENG S, HEH% T T RS
WA, T RGN AE, R EkR
Beib 5 S /N PR, BRESe kT AEZR PR
PHAZEM, SRt Pl — B BB, REek /b
H BEL b AR BN b 7 X, ToREXT R GE il AR K
% 4sBa i, %5k BIE&DC 1500 V, XFF
—A10 kVRGORYE, ZH ST A 1 it s
B BARAETE s, JUH M T s Ty
10 KV ARG, s Bt iwiE = R 50
KA A0 T RE I S, A DA & 2 oy 75 22
IR MR . Boh, X448 55 &5 1 L 3h AL
A5, HTAF&EMEREEER, BEifES
B BELA24 75 A A5 2% A0, DR b A e AR AR AR S
e s LBl AL SR L

3 ETRERNERBERAZBERK

REFHULBEZNEFTR

il T 25 A o B DA b A ok v T L Eh (L4 2k &
W5 PR e i, AR SCHR L T — A R )
WL LI T5 % ALl Wiz 47 Ik ik 2R B 1t s
Pk S B S LI S SR A, S HLRE, RS
2l e oA i 2 HL B

(1) AL DML L 3 20 BT

FE10 KV ARG H, it ER R
M o il e ri 7 B A 4 2 25 1 1 0 % 1T 0 7 4
e 3 T e g R AN, R R e R 3B ks
AN, AR R S S LR %, AR
b 26 SR A Wl SR A B

WL B HIL 48 5 A G Y S5 0 L B TR An IR 2 TR
—RIE T, ARG EER R ERI S 2 A
BELE R s 5 e S LR, a3 PR . fE R GEH Sk
RERLH, REWAEDULRT RGN, H
S 28 B Y o N S G Y

BEEHS L (Bceft) mIst, PPk sy
(ORURIELERT W OIS NI - F AL STk 2N Lol D 5
AR T AP g S, AN 4T R
DRI, 78 O P 7 O 788 P B8l wT DA B e £ 25

110 | @i 5l - 2023 F 4255987

BRI, A ST ar PR ot ki .

V(l

Conductor

L]
N
C R

eq

eq

——GND

2 BERGEHREKE

Fig. 2 Equivalent circuit diagram of insulation system
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Fig. 3 Insulation leakage current vector diagram
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Fig. 5 Schematic diagram of single-phase leakage current

monitoring
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Fig. 6 Schematic diagram of leakage current collection in three-

phase common mode circuit
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Tab. Comparison of leakage current measurement between two

types of transformers
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Fig. 7 Schematic diagram of automatic tramegger measurement
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principle
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