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Reliability Prediction of Digital Protection Relay
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o5 AARH L gt B =EdAe tA"E BaAdr e uAv|E A
45 98 A" 2z A7 (Digital Distance Relay)9t +4E &
¢t & (Failure rate)®} ¥4 (Mean Time between Failures,
MTBF), Z#a Alzte] M2 AH=s 84 a9t Fyd3iye
MIL-HDBK-217F, Notice 29] ¥F2E#2&2y (Part Stress
Analysis Method) AM-&3&Fit},
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MIL-HDBK-217+& #| Aol A 3009d B¢t ¥-3F9 dAdolg&
SRt EAste] BE uAEMTBFY 94)S A&Esta, &
1AE GFE AL oY X 29E BEAEe RE 1FES
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3 SCPU 1
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6 Al 1
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TES

Fol uel MTBFE

<E 2> CIX|Y 23 X7 #H2E2 MTBFL 1EE

FH5E FAFE

Ll o (Commercial) (Mil-spec)
k3 = MTBF | 4% | MIBF | 2%
(hours) [(10” (’/h) (hours) |(10™°/h)
1 DO 216,076 4.63 92,633 10.80
2 DI 356,109 2.81 131,968 7.58
3 SCPU 458,456 2.18| 161,938 6.18
4 MCPU 582,688 1.72| 177,767 5.63
5 ADSP 1,801,652 0.56| 442,669 2.26
6 Al 809,930 1.23| 239,136 4.18
7 CT&PT 3,210,366 0.31| 1,028,450 0.97
8 | POWER SUPPLY 368,467 2.71 139,856 7.15
9 | FRONT BOARD 364,000 2.75| 163,216 6.13
10| BACK BOARD 5,755,760 0.17| 1,808,740 0.55

<E 2>9 1%E HolHE

Abgstel XY BHE A7 AIEE
Aeth gA" Be A7 A% Reys(t)E
(0]%3}), DI, SCPU, MCPU, ADSP, Al, CT&PT, POWER SUPPLY,

<adg 1>3 o] DO

FRONT BOARD, BACK BOARD EEZ FA 5] tAMHA 234U
e Bz AE)3 o] A,

)=[1-(1- (Rpo(t))*]*Rpi( ) x Rscpu () Riepu () xRapse(t)
xRar(t)*Rerepr(t) *Rps(t) xRrp(t) *Rpg(t) 3)

21(3)1 4 Rpo(t), Roi(t), Rscpu(t), Rucpu(t), Rapse(t), Rererr(t), Rai(t),
Res(t), Res(t), Res(t)= DO(°]53}), DI, SCPU, MCPU, ADSP,
CT&PT, POWER SUPPLY, FRONT BOARD, BACK BOARD, AL7} t
AZIRA YA k& SEEA AA)~2(13)F% Zo] At

Rsys(t

Rpo(t)=exp(-Apoxt) (4)
Rpi(t)=exp(~Appxt) (5)
Rscpu(t)=exp(-Ascpuxt) (6)
Rucpu(t)=exp(-Aycpuxt) (7)

Rapsp(t)=exp(-Aapspxt) ®)

Rar(t)=exp(-Aarxt) 9)

RCT&PT(t):eXD(’)\CT&PTXt) (10)

Rps(t)=exp(-Apsxt) (11)

Rrg(t)=exp(-Arpxt) (12)

Rep(t)=exp(-Appxt) (13)
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0 1.00 1.00
1,000 0.96 0.99
5,000 0.82 0.93
10,000 0.67 0.87
20,000 0.44 0.75
30,000 0.29 0.65
50,000 0.12 0.48
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[& 2 2 8]
[11 MIL-HDBK-217F(1995), Reliability Prediction of Electronic
Equipment
[2] Tobias, P. A. and Trindade, D. C., Applied Reliability, 1986
[3] Nelson, W, Accelerated Testing, John Wiley & Sons, 1990.
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