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Synopsis :

More than 25 years have passed since major facilities came into operation at Chiba
works. Most of the electrical equipment has gradually deteriorated with the lapse of
time, and above all, insulation performance of DC and high voltage AC motors has
fallen down remarkably. Under such conditions, it has become a pressing need to
establish the insulation diagnosis technique for electrical rotating machines. The
authors started to develop these techniques in 1980, and have obtained some good
results. New diagnostic methods and instruments developed by them are as follows. For
high voltage AC motors, (1)precise diagnosis technique, (2)corona discharge measuring
apparatus to find out the deteriorated part of insulation, and (3)expert system for
insulation diagnosis; and for DC motors, (1)live wire insulation monitor, (2)armature
broken-wire detecter, (3)con-dition monitoring system, (4)evaluation method of

hygroscopic performance, and (5)lifetime prediction.
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Synopsis :

More than 25 years have passed since major {acilities came into
operation at Chiba works. Most of the electrical equipment has
gradually deteriorated with the lapse of time, and above all, insu-
lation performance of DC and high voltage AC motors has fallen
down remarkably. Under such conditions, it has become a pressing
need to establish the insulation diagnesis technique for electrical
rotating machines.

The authors started to develop these techniques in 1980, and have
obtained some good results. New diagnostic methods and instru-
ments developed by them are as follows. For high voltage AC
motors, (D precise diagnosis technique, (2 corona discharge measur-
ing apparatus to find out the deteriorated part of insulation, and
(@ expert systemn for insulation diagnosis; and for DC motors, () live
wire insulation monitor, (2) armature broken-wire detecter, (3) con-
dition monitoring system, (@) evaluation method of hygroscopic per-

formance, and (5 lifetime prediction.
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Table 1 Precise diagnosis of insulation performance of AC
high voltage motor

Item Permissible range
Insulation
resistance (M) >E41
DC test PI >1.5
Kick (1~6kV) None
P (kV} >4
ACt '
et a (%) <8.5
k o P
tand test tand, (1kV) (%) 10
dtand (%) <6.5
c test Cmax (BN {rC) < 10 000
orona tes
Quaca(EIVZPM (2C) <5000

¥ E: Specific voltage (kV)

Table 2 Diagnostic result of 6 000-kW synchroncus motor

Diagnostic item D i:g:‘ﬁitic -I;]‘iiet‘
Insulation
DC test resistance MQ) 3300 O
PI 4.55 O
4ar (%) 5.8 A
AC test | Py, kV) 3.8 X
Py &V)| 6.6 O
Electric
test tand test | % (%) 4.75 O
dtand (%) 1.35 ')
Qo (rC) 3550 O
Qma:l
Corona U wC) | 1000 o
v (eC) | 6000 A
W (pC) 1000 @)
w 9 15
Looseness check ?dge o (%) A
Coil and winding None O
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Table 3 Corona partial discharge test on 9 000 kW synchronous motor
N Partial discharge at 6.5 LV

— DC test AC test at 6.5 kV Tand test

Measuring 0 Qraz ElpC)” P.I I {mA) Atand (%)
mix t t t
data (pC)_ - at stands 1_
at running U v W U v W U % W U v w
Mar. "84 2220 320 360 470 4.87 4.87 4.96 402 398 402 1.60 1.83 1.70
Jan, '85 2650 2550 320 1 300 4.81 4.82 4.81 387 382 387 1.85 1,95 2.05
Jun. '86 2800 1050 900 1 80O 3.70 3.70 3.70 404 402 404 2.20 2.30 2.30
Searching coil

Peak pulse meter

wcdgc\b}mﬂ:— —__L

E:];Zjii:i:mmVAc

Step-up transformer

Stator coil

=

Core

Fig. 2 Peak pulse measuring apparatus

Table 4 Yearly change in the number of slots over which
corona 1s observed during peak pulse measurement of
9 000-kW AC high voltage motors (two examples of

A and B)
T ACmotoT [ A 9000kW) | B (9000 kW)
\ Measurement
Corona e 1984 1985 1984 1985
— ,

10 000 pC < 4 10 0 0

3 000~10 000 pC 13 30 o 6

<3000 pC 55 89 24 43
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Fig. 3 Process of expert system for insulation diagnosis
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Fig. 8 Configuration of insulation measuring system
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Fig. 10 Diagnostic and monitoring system for DC motor
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Fig. 11 A sample of CRT picture in which some diagnostic
trend data are displayed
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