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A Study on Reliability Estimation for Electricity Meter and Digital Protection Relay
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oMo AFe dde AFHoz sosn FF A
dd vtr 2% Yo ke FARE 9 ANY F3
o ddtate] AF A=de HoE A8 Ay A
Y FALSEW12) dxd B35 7AA71(GIPAM2200)9)
W AHA=EdFE +9 shdoh

22 JAxE 9459 %

HARE] NIA= 3% ¥ FHo=2E IEEE
Std. 1413 (IEEE Standard Methodology for Reliability
Predictions and Assessment for Electronic Systems
and Equipment), IEC 62380 TR Edition 1 (Reliability
Calculation Guide for Electronic Components and
Optical Cards) 5°] 3lo0, o]E& vlgoz v} 74
Hl Y& 21 Je d PHPEE F HEHA Ao
ZA  MIL-HDBK-217 (Reliability Prediction of
Electronic Equipment)$} Telcordia SR-332 (Reliability
Prediction Procedure for Electronic Equipment)7} }th.

MIL-HDBK-217-& 19603 v ZuAolA AAE ol
404 U7k del 29 & BPEoRA o] F W o )
G A A PP o] "ok 2y, 1995
g o Ze BHFH o2 9& #HrIso updatert T
A3, #aA RAC (Reliability Analysis Center)ol A
MIL-HDBK-217¢ di#g WHEL swdsts] )
EPRD (Electronic Parts Reliability Data), NPRD
(Non-electronic Parts Reliability Data)®} & dlo]y
g 43z o ¥4, 19853712 MIL-HDBK-217-&
MG dF WHEoZA AME#E Bellcore (Bell
Communication Research)AlolAl Z552E & 952 )
vd MIL-HDBK-2174 4% o 48 REEs9 549
o] FdHoln nPHHog dagris AMYS v,
BellcoreAtel #% Z¥3 "= dolgE wgdsin
MIL-HDBK-217¢] Z}% A4t 2d& wH3sted AH2¢
A4 &% 242 Bellcore TR-3328 AR 3 Ft. o
%, BellcoreAt7} 19973 SAICY 94Ho] 19993
Telcordia Technologies® 7| =™ Bellcore TR-332
g B4 B4 Telcordia SR-3327F w3kE e} H27hx)
% F#F3] update H31 Jod, FHE AE JAJAS
AL T4, b T A48 AFE AAAdAZRE dg
AL D A FAolth dehA, B AFNE 48 A
Fo o] MIL-HDBK-217Rc} A#3% MNzl% o=zt
& AF3e A2 HHE Telcordis SR-3328 AHE
glo] AzbA AHFALSEWI2)S Yxd B3A A
(GIPAM2200) dig 224 &g s3sdct
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AHG A& (FIZEE 2N AEF HandyMTBF
E Agstgon, B dpoA A4 oz AL u
He 7z} BEo ArdE AEHA £35S HEHRoOT
7bE3n, THR%E, FESTH ¢o2 nZEL AN
Parts Count Analysis ©]E22, Yoz FES2 default
@S Y2 AL EE, BEFEL Level 22 HH3Y
ok H4 A8 2% 23tdlA LSEWI29 7zt RESF
W A oF dde ¥ 219 2o

E 21 A8x 4F A3 (237, FFEF Level 2)

- RE ] MTBF Reliability
TE =49 (FITs) (hours) (MT:74)
System  LSEWI2 388.921 2571216064 0.976433494

=2
Unit 1 ﬁ;ﬁlﬁi 454147 22019311.82  0.997219046
TET

) Al 5
Unit 2 SN 17.385 57520884.4  0.99893452

nET

. POWER
Unit 3 oppry 122.1015 8189910.931 0.992540699
Unit 4 LCD 1.6572 603438392  0.999898388
Unit 5 R;‘f_e{i;“%“ 106.7365 9368869.831 0.993476293
Unit 6  TEST LO 13209 7570767752  0.999919008
Unit 7 LED +53¢ 34183 292540509.5 0.99979041

. CLOCK
Unit 8 Spoe 54.4537 18364235.14  0.99666647

. PROGRAM
Unit 9 powNLoap 308525 3241233678 0998109916
Unit 10 MSP430 5.581 179180642.8 0.999657834

F9 o @ AN Fxo ¥EE dErRn, §
F AgdE 258 e e SR A0E 49
ool vug f& dy 2xe i Mk F AHE
H 2261 AHZ3AT o] of, BEFIFL 71E 4F @Y
Level 28 A3}

# 22 FH 220 & AIx 45 Z3

F9 2= MTBF Reliability B10 +%
(1) (years) (MT:7'd) (years)
-15 1246.06 0.9944 131.29

0 754.50 0.9908 79.49
25 268.74 0.9743 28.31
55 69.45 0.9041 7.32
70 35.66 0.8218 3.76
85 18.70 0.6877 1.97
100 10.05 0.4983 1.06
125 3.79 0.1575 0.40
150 1.53 0.0105 0.16

22 gAY Rz AA7(GIPAM2200) NHAd 45
B4 A %9 23044 GIPAM22009} 2zt R ETF
AR 4F Z3E 2 23% 2o

® 23 A% = A (237, &5 T Level 2)
kit MTBF Reliability
(FITs) (hours)  (MT:79)

T 2y

System GIPAM2200  7369.9282 135686.5318 0.937479328

Unit 1 BASE 48.4513 20639289.61 0.999575657

Unit 2 MAIN 1057.5877 945548.0351 0.990778314
Unit 3 10 3303.6984 302691.0689 0.971474365
Unit 4 CT/PT 357.1293 2800105.978 0.996876435
Unit 5 Power-Al 1737.811 575436.566 0.984892063
Unit 6 COM 628.0924 1592122.433 0.994513019

Unit 7 DISPLAY 237.1581 4216597.15 0.997924652




GIPAM2200 AEe] 79 2ol w2 Mg
WBHE AT, §F 1YY LEE AEW
HAEAHENG Aastel vng A8 g 2
AHE 45 292 & 2400 Belaldd

X 24 9] %o W 3% 4% A0

4 2% MTBF Reliabitity B0 449
() {years) (MT:74d) (years)
-15 52.10 0.8743 5.49

0 33.30 0.8104 3.51
25 14.43 0.6156 1.52
55 4.60 0.2182 0.48
70 2.48 0.0594 0.26
85 1.32 0.004% 0.14
100 0.70 0.0000 0.07
125 0.25 0.0000 0.03
150 0.09 0.0000 0.01

2.4 HALT(Highly Accelerated Life Test) 243}

HALTE 2z dAdes Alg 144, % 579 Ngs
Abgste] sgggon, dguiAgo e LCD &%
Al oY Roz meyy] g, HALT Ag #
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2.4.1 Cold Step Stress Test

Cold Step Stress TestZ % ¥ €o{x LOLL, LCD 3
§ -40T, LCDE A 9g A% -5500th LDLL Alg
Fulel AR HREA Eipgodt, LSLel -201dU&
Zhergh o LSEWI12: AR Ao H83 A4
A e AeE fddEg.

2.4.2 Hot Step Stress Test

Hot Step Stress Test®FE foixl UOLE, LCD 4
4 100T, LCD o9 ®&eo AL 155t0%ich UDLL
LCD®9 #$ 1251, LCD °ol9 ®¥9 H$ 180reldth
USLo| 551 & zetd o, LSEW12E 18 ZHAME
AAE Ao g ddwg

2.4.3 Rapid Thermal Stress Test

Rapid Thermal Stress TestdlAd¥ 15 cycle ¥ol%
LCDst LED7F 25 FA Fasts ZHeo] @5
LSEWI12E A& ng@y opeg g3g &% Wil
Wl E g Ao gvdc)

2.44 Random Vibration Step Stress Test

Random Vibration Step Stress Test2HE] Qoizl
VOL2 LCD¢ LCD ©19 ¥¥ X% 40 Gmsew,
VDLE Aggule] shAe A5 Zgo), dudos
AEVOLel 30 Grms °l4d ZE9 m$ Z7% Ao
= #rh¥EE, LSEWIZE %0 haiME W4 7t
A5 v #gd

2.45 Combined Environmental Test

Combined Environmental Testol 4i=  Vibration

Stress¥= 10 Grms 4 VOL& Thermal Stress¥ LOL
3} UOL Abo]E& EAe] <l7bsted 15Cycle ¢ #3g
A3 el A gk
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