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Abstract - The analysis of reliabilities of process facilities often uses models based
on the Weibull distribution. The parameters in these models are functions of operating
conditions, and determined by experiments. Using these values, we calculate the
reliability, mean time to failure, and standard deviation. The conventional method
assumes that the operating condition is constant, and thus treats the model parameters
as constants. In this paper, a reliability function is proposed which is applicable when
the scale parameter is a function of time, and an analysis method based on this is also
presented. A case study on a cooling fan. resulted in a big difference from the
conventional method to which the average operating conditions were applied. The
proposed method is also applicable to other process facilities, and expected to effectively
take into account the effects of changes in the operating conditions on the reliabilities of
the facilities.
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Table 1. Reliability function.

. Results by Estimation
Time, by average
T proposed operating
Y method . ’

conditions
0 1 1
1 0.813685 0.897078
2 0.237599 0.468803
3 0.011383 0.094443
4 0.000044 0.005072

Table 2. MTTF and standard deviation.

Results by Estimation
by average
e tin
method Opere'lz_ g
conditions
s 1249 h 17,238 h
g 5391 h 6,660 h

_23_

HzQe] WEsHE FAAv AAS BASY

v. 2 &

Az D Hu] AHEEM] da AlEEE
Weibull BX A HAERp7L AIZre] 49
) AL F UEE FHT MNIEEgF L o
& EdZ 3 FA/NS Agsido A"
Us AMEsE 2% ¥ o4EH T 2dxA
o] Alztell ubz} @ w Ao =dAES
st A Ayl MIEE AN £ gl
o EF 2YRP] nHYdE £ dees
Haldgn s He4d 2 EFEHEzE
Ade § glovz 4w s FEXHOT 4
2% 4 gt} FgFAF2E B =FoA At
g 7i1HE HARs 23 A7 Y o 3
£ M EE sl AL Agkstazl i

L 2

B dFE IMT-2000 AHgA 93 9
F AYAAP-ARFAL (HENY ITH
= JEAEAY, O IVE EFFHUGS
ool Agdsn saFPAsiEd o)

A AdstHsych

LS |

]

[1] http://www.weibull.com/LifeDataWeb/
the_weibull_distribution.htm

[2] Dodson, B, Weibull Analysis,

. American Society for Quality, (1994).

[3] http://www.orient.co.kr/métor/html/
test2.htm : 3

[4] Press, W.H. S.A. Teukolsky, W.T.
Vetterling and B.P. = Flannery,
Numerical Recipies in C++: The Art
of Scientific = Computing, 2™ ed,
Cambridge University Press, (2002)

g7ttt gA) A7R A4E 20039 12€



