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Tutorial 7 (Solution)

Assume a 3004 (3 out of 4) system with identical components.

Q1) Calculate the failure likelihood QS of the system, while the failure likelihood of the
components is given i =0.01,i=1, 2, 3, 4.

This is a question regarding failure probability without considering the DF.
3004 means we need at least 3 non-failure components in order to make the system

function.

p4 + ilpgq - 6{}2})2 + 4;0(}3 + q4 =3

Qs = 6¢°p* +4pg° + ¢* = 64*(1 — q)* + 4(1 — q)¢° + ¢* = 3¢" — 8¢” + 64

If all failures are independent of each other, arises with ¢; = 0.01:

Qg =5.92-1071
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Assume a 3004 (3 out of 4) system with identical components.

Q2) Determine system failure likelihood . Please take into account dependent failures
with the help of the B-factor-model (f = 10%). The observed failures of the components
lead to the failure likelihood gj =0.01, =1, 2, 3, 4.

This is a question regarding failure probability considering the DF.

For ‘m-out-of-n-system’ it is generally: Q,=Q,+Q,

Definition of the 6 — factor:

~ Number of DF 5= o, _9,
Number of all failures O+0, O
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Finally,

.

(1-8)-Q, k=1

0 m=>k>1

Qs.pr = (3Q7 —8Q7 +6Q7) + Q, ~6Q7 +Q,

K=1

K=4

(1—3)0Q.

O = {3th

HS 09/ ETH Zirich

it k=1
ifhk=n=4

Reliability of technical Systems



ral Institute of Technalogy Zurich

Tutorial 7 (Solution)

Qs.pr = 6Q7 + Q4 = 6(1 — B Q7 + B,

Where @, =001l and f =0.1

(Qt s the total failure likelihood of one component )

Therefore,

Qs,pr ~ 6(1 —0.1)%(0.01)? 4001 X 0.1 =

486X 107* + 1073 = 1.483 x 1073
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