The Journal of Applied Science Vol. 19 No. 2: 175-187 [2020]
NsAFINeAENTUsTE NG doi:10.14416/j.appsci.2020.02.014
ISSN 1513-7805 (Printed in Thailand) ISSN 2586-9663 (Online)

Academic Article

¢ d Y v A v
ﬂ§$U3Nﬂ1§!W1!3i’)§ﬂ@?!!ﬂ$ﬂ1§ﬂ§$Qﬂﬂ1‘UﬂUﬁgﬂﬂﬂ“ﬁﬂﬁJ!!“ﬁﬁflﬂ

Power-law process and its applications on repairable systems

gmSai guuoa '

Jularat Chumnaul '*

‘MuInineansmsmuia anginemnans unanedoasuaiuniuni wialua) aswal 90112
'Division of Computational Science, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112

*E-mail: Jularat.c@psu.ac.th

Received: 24/06/2020; Revised: 24/08/2020; Accepted: 14/09/2020

UnAnEe
A~ v 9 A9 Yo @ 1 o A d 4 A J
szvundanusugeunldnuludegivam v wu szuumsdeas seuuseunuIg 1AT08UA
J a 4 4 oA 4 a Y Y R A Y 1 A A
Yoe300ud taaneiines isesduda iihuueiesdu aaq Srundwaiuszuungeuusyla nafe e
a o 9 A g 9 A o ! Y o w AR 1o & Y
sruBRanuTateInseduia dlamunsanziihimsgeuusuudninduinldsidon Taslusuiludes
wiszunIndumaunu Tagna luda neunszuungeunsyIdezgmirlyIdaunsegmirlusumineldny
9 H '
gna1 szuVIzApIIuTUABUNIINAdo D TuTz ez NToNI1 T2z WAMUITZUY (development phase) 11D
a A A A gy A g A 9 = a
asnaovilsz@nsnmuazanudedo 1a nasavuioudilymivsedeunnsesiienanavinmseenuuylu
2 { o ] t4 @ ' [} 1 g 1 { o
Juusniide iauysal TasnmsnagouszuuainanIzdinanemsvenuuuasIgameneunazgnitesn i
o i A A 9y o X o @ v oA Y dy
fmienazaurene ldvesszuvazgnihmnldlumsimuaszeznarsulsziudud luunanwuil sz
4 I 1
nanduIAeiugIMLazMsoyIuNanaesdudmSunszuIuMsuousap DT sa T I a A ]
~ ' - A ° Y ' = a ¢
38NN n3zUIUMINIIBIaed Fuilunszuiumsngnimnlyedraunsrarelumsinyazlinsiziany
4 a4 yy & v & o o o o A
iwode lavesszuuigeuusyld uonaindl Tuunanudairauediedianmsihnszuumsminoiaoins o
° 4 79 Yo Y a A A Y 9 A o a A
uuuSiasumesaed Wiszgnd lgnudeyassaiuminszuuigeounsy1d Tasveyaninninsiziasna
a Y d‘ o A d' a a v d’ @
mafannudumalveuasesiuia liihveunsesdu uaznmmsiaanuduralveunseuliuernely

i A s 2
1n3090U 11D

o_o o Y A A Y
AaINLY: ﬂi%U’Juﬂﬁﬂ’J“’ﬁ\i, DATINNUANLYIAY, ﬂiZU’JUﬂﬁll’JUua, ﬂ’ﬂll!“]ff)ﬂf)llﬂ

- 175 -



The Journal of Applied Science Vol. 19 No. 2: 175-187 [2020]
NsAFINeAENTUsTE NG doi:10.14416/j.appsci.2020.02.014

Abstract

Most of the complex systems in use nowadays such as communication systems, software systems,
automobile engines, helicopters, aircraft generators, etc., are repairable systems that can be repaired by replacing
or repairing system components other than replacement of the entire system after failing. Before a repairable
system is used or handed over to the customer, system testing is usually conducted in the development phase to
explore all aspects of functionality and system reliability. Moreover, early prototypes will often contain design
flaws when a system is in the development stage, so that system testing is performed to correct such problems and
this will affect the final design. Also, system reliability obtained during the development phase is essential to
establish a warranty period or determine a maintenance phase for repairable systems. In this paper, we consider
the basic concepts and statistical inferences for the power-law process which is the special type of
nonhomogeneous Poison process, and it is widely used in the study and analysis of the system reliability. In
addition, this paper also presents applications of the power-law process on repairable systems using two real data

sets, failure times of an aircraft generator, and failure times of the Boeing air-conditioning system.

Keywords: Poisson process, failure rate, Weibull process, reliability
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