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Abstract

The components of dependability are reliability, availability, maintainability,
safety. The dependability thus often designated in terms of RAMS. International
Standard IEC 60300 Dependability Management Part 3-5(IEC 60300-3-5) involves
application guides of Reliability test conditions and Statistical test principles. This
report presents the basic concepts of IEC 60300-3-5 and explanation of its detailed
clauses.

I. IEC60300-3-59] 7/}

] IEC60300: Dependability Management

e Dependability: Al A8lo] A Fdhz Mul~9 A, A 3 d&540 #dd H44
849 AFE, 7H4%E BAHE <A (Reliability, Availability, Maintainability,
Safety : RAMS)2l &3 XA,

o [ECEFWAY A4 AH3E

O Part 3-5(20013)

e Application guide - Reliability test conditions and Statistical test principles

e IEC TC56: Dependability 7} 2t

e IEC 60300-3-59] =% 4. IEC 60605-1(1978)9F 7§ A1(1982)& thA]

e 20043l A, H3F, 4 FS MA

| )
e

. IEC 60300-3-5¢] %3}

. $1(Scope)

71% #1183 (Normative references)

o), 715 2 ekoj(Definitions, symbols and abbreviations)

A ukA 118 AM3HGeneral considerations)

A Y E Ao 2 AP EF(Test categories related to general test purpose)
Al ¥ =7 (Test conditions)

dio]l el =37 1 AE-F(Data collection and failure classification)
Algdlole ¥4 (Test data analysis)

=AA vzt 442} (Statistical tools and analysis procedure)
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10. ».31A 43 (Reporting)
HB2 8 (Annex A, B, C)
#5153 (Bibliography)

1. 28§39
O we
o NNAMAY ALY 3 EAAYH ALE XA

o FE/mFe, A5/vds R E(RZFAE) otolHitem) B Aol W V&
O &8

o AAMoA AFAH AL 875 HS

o 234 ANEE Afs= BF

o AlFA )\]z'gg. *z‘sgg}‘:_ 31].23

o NHHAY A3} wolEY A L nuAS 4 A

o Ackolu} AlFAIGNAN 5E% BFES AHFskA &3 [EC TARES B7Iske B+
o A@dolge] BN FAH WA g Aol DT A&

IV. A9, 715 9 <}o]

O £°19 A9 (Terms and Definitions)
[EC 60050(191)¢] &ojAel F #HAH 42719 Lok HIE 3 UL,
A g FF(Test)

Acceptance test

Comparison test

Compliance test

Dependability test

Determination test

Estimation test

Production test

Reliability test

1ZES 2ZFE

Failure Rate

Failure Intensity

3 % (failure)

Failure

Misuse failure

Recurrent failure

Relevant failure

o 0o 0 0 0[] o o] o © @ 0 0 0 ¢ 0[] o

Secondary failure
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High/Low Degree of Simulation
High degree of simulation
Low degree of simulation
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FAHA NHAH AP A, 8, A EA HH dE R
B7/&849 =27, [ECEFLE A& 7H5d SAA ¥
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o A= AAIR
O A=4d4
o Zxo W& F
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2 ox du
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- FAe AAY AF

Had) o

g9 %

A
=1

Az 2age] o8 24 F9 s

5 (Classification of reliability tests)

# A (Determination test)

A=A Fxe = (Compliance test)

o] AlFA #Hol|A Y] u(Comparison test)

=2 3=
- I

Al
- A¥ A ¥ (laboratory testing) EAME AFzxNMN A PJriot sbeEd, A
A AP A4, 4EHo] T8,

ol %

o)

- A A ¥ (field testing)
o MHo] T8 Ao .

o HAANY A4 M W

- 73 Mz g ¥ B3l 978 9 M S FAa

- AAzAY RAAYA HEY 2y 2 UM AEFEH AL

- AYA B FEJE 878 W T 22U e F AL

o NEZAFAE A7|7HA] Aol WE EF

- AAA(normal test) - FA 2EH A 271 A Y

- 7}2 A & (accelerated tests) - &g ol 2EUA 2 MY EE AMEE F

7t A ¥

AR AHEA Bustel, AgAE Fol st b, E

O A3 A& A 3 (Statistical test plans)
o ANFAZH FH

~(‘;_}-71

- ANAF F

%z} A& (Truncated sequential tests)
ZA A& (Time/Failure terminated tests)

o A AFEAY FAY WE
D AlE ofoldde F
@ qLArolo] &l 2] 2} v
O B

O A1 ¥4 Aj(Test specification)

o APFu] Ao AlFd

EA el s Al

(e, wA, AA)

dAstE Qg wo ol mE wEed, 7144,

L= 6}°4°¥ kg

o Algololelo] g thge HuIt JAeHojoF &
- AT

- A187]
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s
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20019 AR g hets] EAstE

718k Aol FutE e oY AldE

- BAG AE 24y, AT T

A8 A 3e] o] &(Utilization of the test result)
o AYAz} o] &&A

- A@ A= @R Ag ofolElol g AHY

- AYRaME MEZo] BAGS oj AR tixstEAd g 3E 48
o NP A9 94H(extrapolation)

- g 2y AgzAd g 2eda £33 4FE, AGAL Bo U 3

Azrezel e dAME FHH EARE AN
o FE AMFE BN 2AY ALY
- R ololgle] ol
- 2gEEd UE AEAAGER 84209 4
- Azpe WE

e
wae wgel e 49-A% sebd £

VI A954e] e NEFF

0 4 & A °(Compliance Testing)

® test used to show whether or not a characteristic or property of an item
complies with the stated reliability requirements

O %A Al &(Estimation Testing)

e test used to establish the value of a characteristic or a property of an item

O v} 32 A) & (Comparison Testing)

e test to compare two dependability measures

O A= F53AE, FAAE, LAY

® Dependability 3% (Reliability, Availability, Maintainability, Safety) % 243 %
o oie et/ MY

VIL A8FF - A 45949

A DA EAG FACk T W&
- 2350 71" Agotelde] FaAgd wE MIHGFHAG 8FF
o] Z+Al, BAAY, ANFEZ2aPFAE A oF 2TAY F& AgA
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Number of faikres

Time/failure termination test

Truncated sequential test

Accumutated test line

Line of

Line of rejection

O A4 AaA8< g6

- AR A2

4 2g5E Faho
S EEE DI L

O Z1hA Az vl

Excepted time to decision

Failure termination

Time termination

Time/failure terminated test

Truncated sequential test

zero falures

True mean time between failures

O 44

ANFAG e Ha

Type of
statistical test Advantages Disadvantages
plan
Time/failure |Maximum accumulated|On average, the number
Type of . requirement terminated  |test time is fixed,{of faillures and  the
statistical Application Reliabality Tool test therefore maximum jaccumulated test time will
test plan requirements for  test{exceed those of a similar
equipment and manpower|truncated sequential test
Truncated | Non-repaired, mﬁ Accepable and Gl are fixed before testing
soqenkial | replaced, - non-eplaced unaceepiable consant faur [ 1124 begins
’ Maximum  number  of|Very good items or very
i - failures is fixed prior tolbad items need to
w nor Failure rato! rano IEC 61123 testing,  therefore  thejexperience the maximum
maximum number of testiaccumulated test time or
- - items can be determinedinumber of failures to
Fixed | Non-repaired, repaired, | Acceptable and in case of testing without/make a decision, which
time/faibure | replaced,  non-replaced | unacceptable constant IEC 61124 repair or replacement can be made sooner with
mr:;ﬁcd stems failure rate/intensity a snmxlar truncated
1al test
Rewsed,  non-reused | Failure ratio/success rato Maxi
aximum accumulated
tems IEC 61123 test time is shorter than
for a similar truncated
t?rlm/fmmmk;: z‘;"m‘wd r —replm w& Acceptable :gxmt sequential test
non: -
tenminated | items fmlure ‘ratefintensity EC 61124 Truncated |Overall, the number ofiThe number of failures
test i sequential test{failures to a decision isjand therefore the test
4 lower than for thelitem costs will vary in a
) Rewsed,  non-reused| Failure ratio/success ratio corresponding fixed|broader range than for
iters IEC 61123 time/failure terminated test|similar time/fatlure
ter d tests
Fived | Non-repaired, repaired, | Acceptable and The test has fixed|Maximum accumulated
calendar | replaced, non-replaced| unacceptable constant maxima with respect totest time and number of
time items failure rate/mtensity accumulated test time and|failures  could  exceed
terminated EC 61124 number of failures those for the equivalent
mm time/failure terminated test
repair Overall, the accumulated
cement test time to a decision is
a minimum
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True (unknown) properties of item

Hypothesis test Null hypothesis true Ahema"vﬁusypmhesm
{Ty*/mo = po = 30) | (DX T*/my=D X po= .
1.5X 30=45) o
Null True decision False decision
hypothesis | (P,=100- 8°'=100-12 (P=a'= 99 %)
Decisions | accepted =88%) Consumer’s risk,
based on | (r<c=36) | Power of the test type |
b ~ —
°,,5§,r\§a Q:":;];:S‘: }(:;lie;:l;/?’;‘ (P.=11-810€5F:lls(;8?9 9= [} 1 2 3 4 H [
e | prodees ke 75 o e s
O M FaAgY 87AHR
o Agololgs AWHH
a AEE ololdl A4
b. AlRY THAEILAY 22 A
c. A% ofelge} mgwst 4ES Ashe AA
o ML} FTAXNAEAH
a. ﬂﬂ"é Azt 37 FF & EC 61078, 60812, 61025
b, FeAARAY M Ele] RESRelN Adejel #vh 2x 2e AL
gkl ojok g
c HE PE BYE AR
o NYEDH Aol Z
-8 2 BAzAGS 2 BRIGE 2, AE S Az
- A Fof 8 HpgrRd
- Aol F
o Aglotoldlel At ng
ANg Fd A g 71 EF(functional parameters)
Ag ololmzel 24 A
2749 294 B4 AT 4 nY I
- Ag T 24y
WAL E AR BFEE A AL 77
- R AEA A B 7 Agoleldel g 234
F2let AgA S g =24
- 7% B A dAAE
O 43/4% 8l& A ¥
o Eulgol RTHE 49 QA ololy Fsb 3 ofoly Fu AT nGu g
2 5AAY
VI AAE5F - A F3A4
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SRNYY ANPEA) B A7 AT - YFL o4 - A

O A=A #3849 A

o N AFAH B3 - olojdlo] MIL &3 BFTHEFAH ALE Y T O
ol e M Hreo FA

o AEEA 3 £ 2 U F2 Hro iz FXZ AE ool AFHAHE A
et A

o NgzAF AFdoleie} g4 Al 3HAl(confi- dence limits)E & Hojok &

OAgza% SAH Uy

o APz, Algoteolde He, AFAF, AdEA Foe A3 FHAEH Y

o A3 FAE A3 TAAH YL 2399 JlsHE

o A HolE(AE F& FABZ)L FAZE e ASole NHAFZ AHE7s

IX. A8E7 - A=A vuAdy

O A4 vlaAng

e 7gHoZ N F AFY MHE Adwd v, Fe 1& Folojsl(sub-item)
A2 vhE ofol|le] AL g9 ulue] AHE

o F ofojsl A, Be A#A Adenurt BXolng Ay deo FHE dRF}A

o
=]

o T ofojelo] thet APz FU3H H(Low degree of simulation, 7F&AIE &

&2

gz ZAA Uy
Z7, Agotolgle] A5, AEHSE, AgEAY Ao+ AHAY FEAEH F

. A vuE AT BAA ByE 289 Jed

e 1AM (Failure Analysis)s 8%

X Adxz

O Agzxd=9e] dutd 3
o A ANExH HE A uHE Fo 84
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- &8 B3 BARAL B AHAZ, AolF EHY, A5AE YElde d8R
7y NEA G ZiE ook 7
- IEC 606052 : &4, 374 BA=xA High degree of simulation
- IEC 60605-3 : &, 874, ndxd9 Low degree of simulation
O v Al & (Pre-test) 233 3%

~ Ngotelgel o

o FEts F& £ERs ofolde] nAY AL HeH WAYTS THW nFY
SRR

o Agotolgo] FAH AN AdxE
- Agololdel AFRAN HAFA B FEE/B7

0e8 2 844 Ag=d 94

[o]

e -8 Z71(Operating conditions)

¢

e

- 7] X = (Functional modes)
- 98 Al & (Input signals)
- %8z 7 (Load conditions)
- o}ol®lo] z2t3} #HF(Manipulation or handling of the item)
% A 9(Supporting supplies)
7 #71 (Environmental conditions)
HAANEY APz 7Bl F8
- AgA Alg : [EC 60068412120 114" AE 94x
- BEANEzAEY HEsM [EC 60068-2¢] EAF T AANA fF8= A
BE WA &
o [EC 60605-2 : &8 3 #AAHxA A8 A3
e [EC 60605-3 : £&3ld Alg=xz 4
O Bdz94
e dHl B H(Preventive maintenance)
- bR Mol Aal Ao ¢ HAFA W 274
- gt Ae) 275 REnA, 2, WA, FH, AL T
- BAe W&
O F3 diARAgEH A,
@ dAwrd F7], A, ARBALTIE
- A4 £ BAYLE 7E
72 ¥ A (Corrective maintenance)
- FE7H53% ololdd o3 wHAHA(AAFFE: sub-units, sun-assemblies, part,

=

rﬁL rﬂ

etc.) R A]
- J_zo*&%‘ A #HE gF
© n71&E3 &<,
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@ EAANZAY F 2ZFLH/AAR A

@ 23T 1AH7H

@ 2xtu 35 H7h

® SAQ-@9 BAz FETE 24,

® 8 FH(FeEsotddL A7),

@ Agel &8 BFoAe AAelel AH
- 2A Jbs BEE 2 FEH FYEs 4FANEVIE FAHCk #
- I DAl V1553 Bas ol g
- A nPAF F2 2ZAAALAY BSoles Hxolold ALA

XL HoH5PH BFEF

O

o A gololele] HeA, e Ao,
3t

e [EC 60300-3-2

O Algoleld el Ad57Al

e A% »atu)E(Functional parameters)
- AY Fo ZAE A detvieet nFAAHY|E HA

e

AA G Aol AR AHAZA A A oo}

- A& At Brted A9 @Al 1HE HA
- ANEZAE gF3A FrE S8 7L 1A
O 234 =gl (Failure types)
o uFL VUG vBHF R i
o #=d AP FAAEMT JrAAA A ALEH
o H|TBAIGO ZF
- o]z} LA (Secondary failures)

- 2.8 34 (Misuse failures)
AAFHoz AAE L (Failure eliminated by design correction)
e 53 ZHo 1FEC 60050(191)28)
B3 AR Q8 3% (Failure demanding immediate reject decision)
IL’S*(Recurrent failures)

1€
O z348A (Fallure analysis)
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o 7 1L AHojr TA/MBE AR B

o uAAEME sted 3 VEAH nFYA a1 99 712 3

o 7 uge] VY FRy UEHIL, WEF FEol REL puFoor &

O #H AP A ZHRelevant test time)

o AMIAFaTSTE ZL MY HAeEAR Aol ALgEE AHAHololele A7
NS ZEd 2G AR 7H BAAZE ARAAIZE 58 A Az

o TN Aol BT nFL FAAAY Tl AT Aom T

o FPAPALE AR AI ALl Fols]ojof 7 -

Aladlo] AFgetE e A A W AT BHEE HAPAY 84 AR
7]‘%‘:, BAL AAE=E FYoz 32 3= Dependability ManagementE tFi 9]
A EF [EC 60300 Dependability Management®] Part 3-5(IEC 60300-3-5): A& A4 A=
2 %74]34 A4 °J7‘14 HEA2E 2T} 29 HEHY ¢ 2o(He] Yukz

o]
2 A, AR FRek RS AHA4 Agxd, deld #3% ndERPEE 2o
gaii=g
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