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a) Path set: A list of edges such that if they all work, then the system is also
in the working state, i.e., any path between the start node and the end
node.

b) Minimal path set: A path set such that if any one item is removed, the
system will no longer work, i.e., any given path between the start node and
the end node assuming that all other paths are interrupted due to at least
one failed component.

¢) Cut set: A list of components such that if all fail then the system is also in
the failed state.

d) Minimal cut set (K): A cut set such that if any one item is removed from
the list, the system will no longer fail. The probability that a minimal cut

set will occur is given by




P(K)= Hu

where u; 1s the unavailability of the i-th edge of the N; components in the
minimal cut set K.
For a svstem with repairable components. the unavailability can be

calculated from [277]
CM.
v =p| Uk, |

where Mec 1s the number of minimal cut sets in the system. Calculation of
(B.6) is usually extremely tedious. However, the calculation can be

simplified by recognizing that U is bounded by

M, M. iq M, M,
PRICOED) ZP(K,U K)=U=1-T[0-P&E)]<Y P(K)

Thus. if the components are highly available. i.e.. g; =< 1. then U can be

approximated to

M_
U= P(X;)
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L ) MTTE/MUT* | MDT** | Availability
Item and origin of the value P o ’
(Hours) (hours) a
Reciprocating Engine 823 5 0.9939
PV arrays #*** 3636 14 0.996
Fuel Cell (performance degradation) 5000 166.6 | 0.967742
Microturbine 8000 50 0.993789
Wind turbine **** 1900 80 0.9595
ac mains 2440 2.08 0.999150
Diesel / Gas 2M 50 0.999975

*MUT: Mean up-time (used for repairable system components)

**MDT: Mean down-time (only applicable to repairable components)
***NR: Not repairable

####Operational MUT and MDT depend on the actual energy availability
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) | : Capactor Ceramic 1.0
(AC’W""”J\W\ ffo~: [ Capacitor Tantalum 5.0 Mlﬂ(% Lzm/!aaﬂj
Diode 6.0
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Resistor 072 | 1.30 ] 1.48
Capacitor Ceramic 036 | 227 ] 342
| Capacitor Tantalum 023 | 325] 587
Diode D.48 | 201 ] 2.85
Transistor 0.30 | 261 | 422
Coil 1.00 | 1.00 ] 1.00
MOSFET 055 162 ] 205
IC (25 Transistors) 1.00 | 1.00 ] 1.00
IC (70 Transistors) 1.00 | 1.00 | 1.00
IC (150 Transistors) 1.00 | 1.00 ] 1.00
Oplocoupler 1.00 | 1.00] 1.00
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