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Abstract: A novel outlier detection method known as modiftedibbs method, which is based on median and median
absolute deviation, is proposed to solve outlietecton in multiple measuring points’ parameterseigtits are
introduced to modify median absolute deviation #rltest criterion. In the paper, a comparativeyuf the proposed
method and the original Grubbs method in outligediéon on simulated data is presented. Due tshioetcomings of

the original Grubbs method, the modified Grubbshodtis a more robust alternative. The performarafethe
proposed method are illustrated by main steam tegtyre data set with and without outliers. The igd results
demonstrate that the proposed method can be usmdlier detection in thermal power plants andihighly efficient

and robust.
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1 Introduction observed value of the parameter to deviate fronrdaed
value. So outlier detection methods are needegdy an
the data before doing further analysis. Detectintier has
always been a challenging problem for researchang,
Grubbs method remains the common method to doeoutli

_ T ) _ detection, which usually uses the mean plus or snthuee

on-line monitoring and fault diagnosing. Becauses@fisor o ] o
standard deviations as testing criterion [1]. Ev®me
researchers even do not handle outliers before lmgde
based on the data set. Jin [2] used original Graidthod to
do outlier detection on multiple measuring poimtghiermal
power unit and Gao et al. [3] applied modified Grsib
method on multiple measuring points, but the metsaill
based on mean. Simmons et al. [4] pointed out the

) importance of detecting outliers and also pointed that

steam temperature, main steam pressure, superheater , o
many researchers incorrectly use statistical methtml
detect outliers. In some cases, the mean plus mustthree
standard deviations around mean is a very poocatali to

. . _detect outliers as Cousineau et al. [5] describedause the

measuring point (SMP), parameters of double meaguri ) ) . ) o

influence of outliers is more important if the sdenpize is

small and the indicator is less robust. Leys et [@].
presented median absolute deviation method as an
0aqlternative and robust way of dealing with outlieasher
than using standard deviation around mean.

According to the above research, the paper focoses

* Corresponding author. parameters with multiple measuring points, mearavttie

In complex thermal power system of power planteof
parameters are important for the safe operatiopaafer
plant units and for the improvement of the unitsbomy.
The accuracy of parameters is the base of optipedation,

fault and large disturbance and so forth, some unegaps
points may be distorted. So in order to ensureatteiracy
of these parameters, some parameters are instaitbd
multiple measuring points.

Most parameters in power plant general layout orfeur
measuring points, and parameters that have moreftha
measuring points are relatively few. For examie, ihain

temperature usually have four measuring points.ofting
to the number of measuring points, the parametansbe
divided into three kinds, that is, parameters aifgks

points (DMP), and parameters of multiple measugomts
(MMP) (no less than three).

On account of gross recording, sensor fault
measurement errors, there may be outliers or egtréata
among multiple measuring points, which will leade th
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