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Introduction

This work presents a novel method for broken
bar fault detection in three-phase induction mo-
tors at full load condition. It is based on Set
Membership Identi�cation (SMI), and a novel
proposed boundary violation conditions based
fault detection techniques in the case of one bro-
ken bar at full load condition. As it will be pre-
sented the proposed scheme can detect the fault
in due time after the fault occurrence, while the
method is being applied on line, and it is tuned
based on the characteristics of the motor un-
der study. Detailed analysis of the proposed ap-
proach as also extended experimental results are
being presented that demonstrated the e�ciency
of the proposed scheme.
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Figure 1: Overall Proposed Uncertainty Bounds

Violation-Based Fault Detection Scheme

Conclusions

In this article an experimental evaluation of a
broken rotor bar fault detection scheme based
on uncertainty bounds violation has been pre-
sented.

1. The proposed scheme was based on Set
Membership Identi�cation and novel pro-
posed boundary violation rules for the
identi�ed motors parameters.

2. Detailed analysis of the proposed approach
as also extended experimental results have
been presented that proved the e�ciency
of the proposed scheme for detecting the
broken bar fault occurrence.
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Parameters Identi�cation and Uncertainty Bounds

The adopted ARMA model representation of the induction motor's transfer function, from the input
vqs to the output iqs can be denoted as[1]:

iqs
vqs

=
Tj,1z

m−1 + Tj,2z
m−2 + .......+ Tj,m

zn + Fj,1zn−1 + .......+ Fj,n
(1)

The identi�ed parameters' vector θ̂j(t) contains the corresponding coe�cients of the selected ARMA
model and can be de�ned in the general case as:

θ̂j(t)
T = [Fj,1(t), . . . , Fn,1(t), Tj,1(t), . . . , Tm,1(t)] (2)

where n, m ∈ Z+ are the orders of the numerator and denominator for the considered transfer func-
tion. The mathematical relationship between the identi�ed parameters, presented in equation (2),
and the motor parameters (resistance and inductance of the stator and rotor) in the healthy case of
j = qs are de�ned in[2].
The overall recursions for the implemented SMI algorithm based on WRLS can be summarized in
the following steps[3, 2]:
Step 1:Calculate Φj(t)

Φj(t)
T = [ϕ1(t)T , . . . , ϕm+n(t)T ] (3)

where

ϕj(t)
T = [−iqs(t− 1), . . . ,−iqs(t− n), . . . , vqs(t+m− n− 1), . . . , vqs(t− n)]

Step 2: Perform the following recursions:
Pj(t) = (I −Kj(t) ϕ

T
j (t))Pj(t− 1)/λj(t)

Kj(t) = Pj(t− 1)pj(t)(λj(t) + ϕT
j (t)Pj(t− 1)ϕj(t))

−1

Step 3: Update the identi�ed parameters:
θ̂j(t) = θ̂j(t− 1) +Kj(t)(yj(t)− ϕT

j (t)θj(t− 1))
Step 4: Update uncertainty bounds:
σj(t) =

√
diag(Pj(t))

Step 5: Calculate:
ej(t) = yj(t)− ϕT

j (t)θj(t− 1)

Gj(t) = ϕT
j (t)Pj(t− 1)ϕj(t)

Step 6: Goto Step 1

Experimental Results

Figure 2: Identi�ed parameters for Fqs,i, Tqs,i and corresponding uncertainty bounds in the healthy case

Figure 3: 1Broken Bar Faulty Case: Online identi�ed Fqs,1 - Fqs,4 parameters with converged uncertainty

bounds in the healthy and 1BB fault operation and corresponding time responses of the proposed uncertainty

bounds violation-based fault detection scheme


