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Current Position Relation
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Abstract: The rectifier is an important component of the
doubly salient electromagnetic generator ( DSEG ), which
frequently bears high voltage and large current and is prone to
failure. However, due to the asymmetry and non-sinusoidal
nature of the DSEG phase currents, the traditional open-
circuit fault diagnosis algorithms are highly susceptible to
misdetection in the transient of the variable operating
conditions. To diagnose the open-circuit fault in the DSEG
rectifier unit, based on phase current size positional relation,
a strong robustness diagnosis strategy is proposed. By theory
derivation and experimental verification, it can be concluded
that the proposed strong robustness open-circuit fault
diagnosis strategy does not misdiagnose in the transient states
of variable load, variable excitation and variable speed. And
it can detect all types of single-tube and dual-tube open-
circuit faults within one fundamental wave period, and has
small computation and space occupation.
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Fig.1 Three-phase 12/8 pole DSEG sectional drawing
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Fig.8 Half bridge double pipe OC (D1D5:i,=8.5 A,
n=3 600 rpm, R, =10 Q)
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Fig. 10 The proposed open-diode diagnostic algorithm
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Fig.12 D1 OC fault diagnosis experimental results
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Fig. 14 DI1D5 OC fault diagnosis experimental results
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Fig. 15 DI1D6 OC fault diagnosis experimental results
3.1.5  SARHRA UE R (R ) R 4 B )
# 5y

D1D4 JF Bl B i 25 R sl 16 R . 78
6.578 ms I ( RIPE rhi (8l 2 dd ) e s 5 A, = A
TG AR/ N XK, 0, FFIR T F  (HIR LA 2
FEAT (R, A RREAE DT LU o R AN T A
SO REAS T R 4, R R AN el A 28 Y DX AR
AN B A AR R AT ZE LA 0,0 JLT AT 45
i [ T2 25 360°,7F 7.134 ms B} F1=1 {7 5|
a5 &= ) W B2 S 2 0 O el R
FELERE = AR I A 2 DXk A1 A A~ O 4, TR
I BAH B LR R AL A 6, K I R AR R e
[ FFZ 360°, 75 8.6 ms i} F6.=6 & {i B s 4%
DA, JFHME R AT C AR R
HLRAS 222 180° , A R ERIZ W, BT iy
ARSI 2 — SO A D1 290 0.3 Sk
eI, B AN HORE T D4 240 1 AN FRDE
Jel4

E 16 DID4 FEEEISHTHRIe 4R
Fig. 16 D1D4 OC fault diagnosis experimental results
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Fig. 17 Experimental results of DSEG load mutation
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Fig. 21 Experimental results of DSEG deceleration

operation
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The rectifier is an important component of the
doubly salient electromagnetic generator ( DSEG ),
which frequently bears high voltage and large current
and is prone to failure. However, due to the asymmetry
and non-sinusoidal nature of the DSEG phase currents,
the traditional open-circuit ( OC ) fault diagnosis
algorithms are highly susceptible to misdetection in the
transient of the variable operating conditions.

A strong robustness diode OC fault diagnosis
strategy is proposed at the paper, which can
overcome the OC fault diagnostic false alarms issue
when load changes suddenly, excitation changes
suddenly or speed changes suddenly. The seven
integral fault indicators are constructed by the
proposed diagnostic strategy based on the phase
current size positional relation, and the output of
each integrator corresponding to the fault state of
each diode. The proposed fault diagnosis strategy is
shown in Fig.1.

Analysis of the size and location of the phase
current relationship can be obtained, the phase
current is the upper or lower current of the
continuous 120° electrical angle can be regarded as
an intrinsic property of the motor, not subject to
phase change modal changes and waveform
aberrations. And this is because although the three-

phase current waveforms will produce aberrations

S5

Fig.1 The proposed diode OC diagnosis strategy

with the change in operating conditions, but always
for the amplitude of the same phase 120° difference
between the bipolar waves.

By be
concluded that the proposed strong robustness OC

experimental  verification, it can
fault diagnosis strategy does not misdiagnose in the
transient states of variable load, variable excitation
and variable speed. And it can detect all types of
single-tube and dual-tube OC faults within one
fundamental wave period, and has small computation

and space occupation.
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