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Sensitivity Analysis for Reliability Growth Projection
Model based on NHPP’

K.H.Cho' - H. C.Lee" - I. S.Jang1 -'S.C. Park"”

1Department of Industrial Engineering, Ajou University

*Korea Institute of Civil Engineering and Building Technology

Purpose: The purpose of this study is to provide a sensitivity analysis of system reliability for
recognizing effectiveness of changing of BD mode failures using reliability growth projection
model based on NHPP.

Methods: Crow extended reliability projection model (CERPM) is used to analyze the changing
of two factors 1) the number of BD mode failures, 2) fix effectiveness factor (FEF) values.
Results: The system reliability has increased in accordance with the number of BD mode failures
and FEF values have increased.

Conclusion: It is necessary to design failure modes and FEF values to supervise the reliability

Keywords: Reliability Growth Management, NHPP, Reliability Growth Projection Model,
Failure Mode, Fix Effectiveness Factor, Sensitivity Analysis
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Table 1 Example data for crow extended reliability projection model

Failure Cum. Failure Time : Failure Cum. Failure Time )
Number# (Hours) Failure Mode Number# (Hours) Failure Mode
1 0.7 BCl 29 192.7 BDI1
2 3.7 BC1 30 213.0 A
3 13.2 BCl 31 244.8 A
4 15.0 BD1 32 249.0 BD12
5 17.6 BC2 33 250.8 A
6 25.3 BD2 34 260.1 BD1
7 47.5 BD3 35 263.5 BDg8
8 54.0 BD4 36 273.1 A
9 54.5 BC3 37 274.7 BD6
10 56.4 BD5 38 282.8 BCI11
11 63.6 A 39 285.0 BD13
12 722 BDS5 40 304.0 BD9
13 99.2 BC4 41 3154 BD4
14 99.6 BD6 42 317.1 A
15 100.3 BD7 43 320.6 A
16 102.5 A 44 3245 BDI12
17 112.0 BD8 45 3249 BDI10
18 112.2 BCs5 46 342.0 BDS5
19 120.9 BD2 47 350.2 BD3
20 121.9 BC6 48 355.2 BC12
21 125.5 BD9 49 364.6 BD10
22 133.4 BDI10 50 364.9 A
23 151.0 BC7 51 366.3 BD2
24 163.0 BC8 52 373.0 BD8
25 164.7 BD9 53 379.4 BD14
26 174.5 BC9 54 389.0 BD15
27 177.4 BD10 55 394.9 A
28 191.6 BC10 56 3952 BD16

we} A A, = 0.1298 —0.0800+0.0240+(0.7x0.0319)

=0.0961

RGTMCY 12

Mqy, =

2 A\, '

T) o]7] wjZof o =3k MTBF #-2 7.704
CA

112 MTBF

rr

(1/0.1298)0]t}. Bk CERPM O.& o] =38 MTBF &=
10.406 (1/0.0961)]t}k. RGTMCO] ©
o =3 MTBF gko] =7 Y= olfire #83 A14

HEAS

1) CERPM .2

o] A|A A ZA(Delayed Fixes)E 4

757l Sl AA A BDELEQ] 1 7.}&%
A& whgatgly] wolth 5, @4 LA BDEE
179 ot ofefgt WFES drte] AFHTF A4
GA7} )58 MTBF gholl 2 932 vk A&
ojw] gt} whehr £ =Rl Ae 2 7] 7HE A
< 58 F 7HA 94 29191 BDRE 1149] HA3]
o A FEA T o] Wt me} CERPMO.E ]
23 MTBF H3to] thaf "1z E 248 o] &ato] &
Aot g,
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Table 2 BD failure mode data and FEFs

BD mode j Nj First Assessed d*j
Occurrence
1 2 15.0 0.70
2 3 25.3 0.70
3 2 47.5 0.70
4 2 54.0 0.70
5 3 56.4 0.70
6 2 99.6 0.70
7 1 100.3 0.70
8 3 112.0 0.70
9 3 125.5 0.70
10 4 133.4 0.70
11 1 192.7 0.70
12 2 249.2 0.70
13 1 285.0 0.70
14 1 379.4 0.70
15 1 389.0 0.70
16 1 395.2 0.70
Total 32 11.20
3 RZE B 59 Y s

Crow Extended Reliability Projection Model(CERPM)
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Fig. 1 A result of sensitivity analysis for changing the number of BD, failures
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Fig. 2 A result of sensitivity analysis for changing FEF value of BD modes
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