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TOHBMBREIoY PEAEN. By P BEE WMUBaMRIhRb
B0y FOBHBEEYAFLOEHHOBRIEEERITORBLEL 3
bOTHVENEREBUTBLLILUBEERZIETH 2. T TASTUNE
THENREIIBREBEHDPIBEN Y AFLARR SISO TCFOEHESERTCLIERELX
AR O»EFILHEFLtOREARYU LT 3,

BIWYAFAEWR. YAFLEHERT 32090022y P BHELU
THYAFALEVTHBUTVLWBEERREDhBDHBDT. 229 POBRKED &
TE3EVATLADIEHER tBREHLHETIIBEE U T,

R (1) ='if1={zi Ct)
T5Ao0h %, RVYATFADOMTTF (FEHRERE) BERX2 0B 0F
THALROGOTEAShBM F, (1) (MEBMAGH) HENIH ¥4
HhE5MEREEKEA: (t) =2, 04612
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E B, |

EREENYATLAOHRBORCYVAREDLD T —2OEETSH3DIEHU T
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THY. ThREEBHELRDULLOBRELETH 3. Zhid. T{EEulfER
e BBETRLUBAREPHEETOLHBRBVT. B2V EEILZEEHEED
REAARRENETIIHE) LEKRIHh TV, 22 T. EHE. R2EO
MARBAEY AT LAFRMIOLDEUTOEENEZES A TL 3,
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UT. BEBBELIUNIRRACETIRME2ERLS 35408~
VP VYAFARBLVTEAOEEHCHE I3 HEELHH Y 3, ‘

[BLBR]

22y P (VAF L) GHETHhUBESCRAUVEEBRAHF (Db DH
VO 2oy PEMYVBAOINZDOE UVNVBARET IBBBERALS> 3D
DET 3., ZOFA. TLA3MBUNMVvEBX. RVEIKBEEOKEEHT 3 &
TH%. BRAOT2oy P BEHR2HBURLEZORANt TTDO. TRbB (
0,t] MOMBOEBENMRETILHERBE (NU); t20} UELEBES
HFF(WDE2HODHEBEE LT Hh 3,

[PEE. SERLNS ]

X 2R i HEREHETh 329 ) OMBREALRHL THSEER ST 3,
XiBIRNTOIiHUVAUVEBEAHFWRDB->TWE, S 2nHEHOHKREOD
BALRHLIBEER L T 3,

Sa=X1+Xo+ o ¢ o o +X,
EXRHLETh, BX, WHITH 30D T.
Pr {Sa,st} =F"(t)
ERB. CCTF"MMWMDEFWHBDNERLELAIHATH Y.
F O (t)=F (&)

t
FM@)=F@)XF ‘" D(t)= IOF tn=1(${-x)d F (x)

T5xXo6h 3,
BH»M»RENM{)Zn&, S, StEURAUVESRTH 3DT.
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00 o0
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g

=_1F_(n)(t) ¢ o o o (3. 2)

=

CTTF(ONEERBT (D212 UTM(DE L THRALES O Bm(b)E
¥ 3.

(020 ]
m(t)=E f (" (1)
n=1
&3, Ik
f )= f (t)

t
f )= Iof = (t-x) f (x)d x

TH5Y. m(DdtULtEt+dtORMT(HTEHETH IV S) HENET 3
BEERUTEY. m(DUEBEREE &I h 3,

[7RN45EYF 4]

CCTURLZBRBNEHTERVDIOEUT. ¥BLAOHIRESLE D
SXARBAEORB7NASEYF 4. EEZNASEY 3 2 5T,

A
A(t)= - + exp{— (A+u) t}

(A +u) (A +p)

1/ A
A= lim A=

t— o0 1/ A+1/4u
—7s RECETIRBABEERNIIV. HBRELEuo0s T3
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[REFIER. RLBEM]
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00
Pr{U)Ss x}=2({)G ) (4-x)-G ("D ($-x)}F " (x)
n=

* o o+ o (3, 3)
Pr{D ()= x}=Pr{t-x=U(t)}=1 -Pr{U(t)<t-x}
=°Z°{F(n)(t-x)-F(n+l)(t_x)}G(n)(x)
n=0 o o+ o o (3. 4)
(3. 3). (3. 4) >EREBICU() . D() O HA2HEITZ0REA
BTUROVN, BRFOA) . G() BHUBBHHTHIBEAUU) &

oo {u(t-x)}" 00 k
Pr{U()sEx}=FL — exp{-u (t-x)} L exp(- A x)
n=0 n! k=n

t5x6h 3,

FITRE XBRTHEDI2o9 b VAT LARBUTREEh LA &
F—YBHEhPoBoh_NSIA—Y2HVT [BEEK] (=WEKEEH)
CHUTRHRCEEASEEShraoy b2 HBRERAERRY,. EXDFE
LERBEBHAARTh2d0WE. BEHNFLUTVWIY AT AOFRLEHNHE
WERBTERVEDBERDIZICEBTTALET H 3.

[(Fhifl] -BERHK-
B AT (=1/6,200)—FEDREBEAHHIKEREINHL TV RO T,
F() =1 —exp(—At)
&%, COFPAFWR) OFTIFA-AFxzAhFxX (LS) BH#F (s)
[
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0 s+ A

&ERB, ¥R (3. 2) o
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M(t) =L F ‘" (1)
n=1
LVEFEDODL SEHI
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n=1 1 -F(s)
iy, 22wk (3. 5) 2RAT B ¢&
~ A
M(S)z-— 0000(3. 6)

s

BE>h 3, X (3. 6) 2HFXEWIT 3L ZOREBHM(L)

M(t) =at

&5 x26h %,
COEIRETHEMES (H{EERK) M(OBERsh B3 LIl &
FEBEZONSA—IYDBAETEhEBBATOBRERTS S E BB PFME
TEZ3CLR2RUTEY. HREETIBEHUEBABREI> TV T HIFRESR (
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3. 2 mEBTFHRLEAEK

3. 1THIZY}ISBVUHYATLAOKBREEYRANTFRbHSIE
B (EHRRL) COVTORAEHLIATELI. RLAUMEBOAR LT
Dh3EDV TR BUBORERERRRH LD (FHREL) Ldifubh
5. FHREL2LCW. #R. ZHSOHBENCIRDhIO0OD S HHEE.
BRM VAFLARREHBENRITRDNZ3bDET. YAFLAELVBELY
ETCHAT 2D OEERLTHRUTVS, CCTUREHREQRY S %,
AN R A BREFHREU VY AT ANGRARL RS E ARYE BES
ROVWTORFHRFHRLSFECH U THE T 3.

FHRELACBAZCAHAV CTREAHERL L RREREL NS 3. BEHE
B2 YAFLOMBRE FIARYAFARBEE A RS AR VEEDS
NBEEPERC L SBEOETRE LRI < EFRRITO> hh BEGY
BRHBRE>THRDALZDBDOTH 3, HoTCOBEWE. YAFLORME
UTW. BHELTLED. BBEUTL 3D D2 20RBEIHBENSh 3
CRY., BLHBERYAFLOHMBREAATEHERBHCESWTTITShH3
ZrRBB. —H RBEARL2UEE. SLVUTHEDONLBHTY A5
LOBECH T ZME D ORMERERL. ThHRE. RREETEShLE
BRACHHN I h L ZRBELE2ITRIDDTSH 3.

U URise. BEHERLAUZTOEANKREELLT. 229 b OMER
B RERACLI->-THEREBDRERTEZHBDOEUTVWE LY. KAXTH
SEIRBBENRERLE Lo TUDPKBERETER VY AF AR BRI LS
ATERV, H-oTZZTUBEARBMRBEABRET 32DOFEDO—DELT
BEAROFERLVSYHE T I LD 3, s RBEEARSRHE U TR,
REQLC3ARNLCHIVAFLAORBEMBCHN T 3 BB L EHR— 5
GRVIEPSBIHUZOBERENZBY & T 3
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RBRTBCEREIS>STHUDTHRERBRERTEZLS5SRABRAIRRE R
HEAKRBIATOEHRARVHNELEHUODDOTH Y. TOBHALEELBED
IDURBR - RERETZAAMNEYUBERBRISAEZTOMBEE2EDRL
EHRAZAIEBIRCTIEIORARBRBOBECTCSH 3. UTl#—a22w b
CVATFLDBARODVTOEABORDAEET,

(1) BBHLHTOBE

BBLMOEREMED»S. ARFATHEBSRRIThRFAE 2oy M it
BEAMBMRRBEBUTHZLEXAONZOT. ROMRBAEBEOEHER
CERRLED I S, o THER—THBTARTAT LIV EITRY, %
DREBEET. KRR RREACKBUE PP 2DaR b2 EhFhe,. ¢, &
BERERCIIBEURMY2V0EA L c,&dU. B2 (FHEEL KLV RE
B) DoRL2EITRIVAINEEZSE. 1YL 7L 800 E2R MU

oo (n+1)T
crt+ X §F Lei(n+)tce{(n+1)T-13] Aexp(— A t )dt
n=0 nT
1 T 1
=c,+c; —— +cq4 { - — 1}
1 -exp(-AT) 1 -exp(-AT) A
. (3. 7)
THExoh. 1947 LOMEMEMNG
00 (n+ DT T _
E nT§ Aexp(-At)dt= e+ ¢ o s (3. 8)
n=0 nT 1 —exp(-2At)

&%, CITRBBIKBTSBELURMYERYvOMBEa X C(T) EX (3.
7) & (3. 8) ODLTEX 5.
cit(cr—cqe/ A1 —exp(-2AT)}
T
%, C(TM) 2TRHAUVLTHAULVLERhE2O0EBL &
(ca=Ac)A+AMNexp(-AT)=cy—Ac,—AcC;
. e v e s (3. 9)

C(T) =cgqt



Brohd, XN (3. 9) 2L BERTRT £33 ¢&
(DcygsSA(c, +tc;) D& xT" .
(iideg>A(cctc;) OLXBT WXHMRTHY. X (3. 9) OME U

T—BRE ¥ 3,

FhT' THEZB 3 XM
(DDFEE + » « C(T*)=c4
(DDOBKHE « « C(TI)=cqg=C(cqy— A c,lexp(-AT")

&R 3B,
—BlEUTHBAMBRES D ELZ oy b (B A4%) wBEULT. &=

ETHEIhRNS A -V LZZTRET 2R} CHE T 3,

ITRR -RLCETIHARELEN2. 15& U, 7,200 HE (420
FH) CLTIEETAREBRET I EUVUTHAROMBRER O LOTHT
2300¢79 3%, COBABAUKBMEIBET 3 CHEABRIYNE Y DEEWE30
0/7,200 & 723, R AW1/6,200 THY. ZhasDfEs2X (3. 9) LKA
RIS

T = 580 H

ER % 3,

(2) —BHHDOEE

22V POHBEKREAN—RAHGOHEEG. FREBRLEDEHILTIHD (
IFR. TFRAE) RHUTIR. BHEIEEDRUELVIZHMBULDTII RS D
YTHE3H 6. ABRBIRUIERPMELLUVUTBIRETHZ L EL2DN 3, 2
THREIARIN I I TOMBIXIE2BICTRZLLSERTEERARE
HWINDORE R BT 3,

SHIRKAE 0=Xg<X;<Xp<eoook ¥ 3L} CU

Lad XK+t
C=F §L¢ k)4 ¢ oCxusy-t)IdF(E)
Xk

THEAGHh. F(OBEERK (L) 232U T. LRX2x THEEMSLTO
B
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F(xe )= F(xy-1) C i
f(x) - C 4
ERB, ThRBS>THEARX«DOH {xy} 2EDZOE—BULEHETSH Y.
EHBHREDLSOIUTOZIENREINBZIRTER L,
(DdU (L) BPF2 (Polya frequency function of order 2) % & 3
ROW. RBER {x} BBLVTU X1~ x B hIEAUERME &
Yy, EEARBEARE2y POEBOBMEZEVIEL 23,
(iDdU. t2TRHMUFW) =1, IBKBEATURNRLTHRET ZES
R PRLEEDHBBATTUABRURGI W UERS BV,

Xk+1 = Xg= k=1,2,"”
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HHTHYO EF2REAAREBLTE. 229 PRVEYAFAE. 20
REPHERBERBREPIBEESA. YAFLAOFEEERE T 3R
HEBCUBEREAAGEIPERIATBIRLFEHLIhOOBETREDS
WTRTohh,. THhRHUTRBERABRR2TRYAFLAOHERBRE LS
UBULLKAT. PIa. +REFRBELTVIRE SBLUARETARYL
BEFOREUTVIRBRY., YBRESEICOTRINRRBESEL &
2 (RVBR) HEEZEATL 3,

WENEORA -2y PP RBIBINVAFLAREL VAFLORRE
PHEBLZw POBREHRIEIE. YAFAWUdn+1HORBRESIZER
B3, REOREELRRM 1. 2. ++ cn—-1UYAFALELTUSIEL
TVBRAB. nUKBREEARES, B2y PEMTRKEL. HERRH
HEBABERSIEThE. COVYAFLORBHEAH I (1 —exp (-
At)InTE5x2on38 ChWBIFRTHBZCLUBBEADP S, $hn
22V MAFHRYATFLARBLY P BEBAGTHRET IHEEGE. ZOHE
BRI R2UTBY. 2hd I FR (increasing failure rate)& 72
3. HoTZDE>3RYAFLADRLERBVT. VYAFLONEELTZOH
R (E8) ZOR2RATAE. BB BEARFEL IO REKS
HoTW3., UHURBS. HFBRHRVEBL (—EHHEERT2oy FP2TER
VX ZELHE) PEXSETFHMOBARANCBV O nHLTO2Y
PRBELTVIEADLHY. TOLERBVYAFLARFRAAEROT (B
AHOEREN) RVSARITRILBERRL,

ZO0&OR. dbURRBROHY. BUDBTERIERLEARIERET TR
CREROKEURET. 2o UEBYRAFLORBELSBRLEIRS
HRBECEPIRBURE TRDINETHSIIERERLTVL S, 20&D
BRAZEBMUTVIEFLO—ORINATHERLETLTH S, ThidY
AFhe—fE. TOREOSILOBE. HEOBERERLIVVLIDHOR
BEAEL. BRShEARBEZTFHHRER2RITRSI D FROTEDS
BUBTFEAIDPRERLRET Z5DDTH 3. COEFLRYAFLREET 3
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5. YAFLARBORESEFIERE RS, HUCI3RBORMNC AR
HARETBCUNSLEANLTUOERTHF3E RV ARL. HERBO
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THEZLERVMG > TRRAFEBPLTE L. $TH 5.

-26-



== Py = i/;<§=i5a>ﬁlﬁ§&:
SR - 1% == & 5= JL

4. 1 YAFALODHEE

ARPICETCHEHASh TR EREMASORN. SEEB ) I SHS
FREI>THBERERIMATVIEMAE TS 3. AHOESRETLh>OHSE
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TOEIRIDPOIEDIIEHEREIATVIEINERTCE. BEUZZTHS YV
AT LORBEHABREZHEBVCHBRER TS CLETH 3,

TTEHUEABSOS . ARTEEUBRS VAFLARBHEBOBBINRR
BERECHEUVUTLVIHBOEHZET T,

@Q7NXA4FT N ¥4 2h (Available Time)
BERAUSZKMD»S FHELOBRBEE UV R ER

@% 9 >% 44 (Down Time)
BETROLDOBENENRBERLTI I CLOTERVER. Chid
79747 BEBHE. HARE. FTHRELABHNBIUVEBEEE» 3 »
%o
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TIT4«TEBREABIVERBERREBRAUVEY IV Y 4 L DEBS
DEREERE (FIXAUARRETIEN) ROUVRTLERL L
Bl (FIAEMEUVRARZABRRIW 3 ECORE) 248,

@HHBEBM (Logistic Time)
FYIOY94h0535. VAFLOBHROMIBABIONELED
HWIEENB L h 3 MK,

©®7 77+ TIEEKM (Active Repair Time)
Y9295 400535, BEBOLRDYAFLARBVWT—Ad30IitZh
DEOEWNESEEBREB VT 3 EEELS.

E_ETOF—IYBRMBIUKLARLULEBUTERLEIEULTY 3 4%
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EEHERREBVT. HI3RANTCHRBIVEHUS IMWERRATSDHOD
CUTHEEENAVIh 3 EREZBR BV THENEY. BEBEH UKD
FBEEPRACETZRBMEL >R bDb IR Y AFLARMOKED—DLL
TLEBRAVOIATVIHDTH 3. 2 THFMmEhZHME U TH LU
BEOERAMEP»O KBTS S TORMOENE NTTF (FHKEBEE) . Hv
HE BERRVBEURSIEAT I LS RBA0EKEMOEATMHKTY
R MTBF (EFHIMEBRIE) . SRRARET 3 EYRETH S NTTR EHR
KB RDHBDTDH 3,

ChoOBEEER»>RD 3 L.

MTTF= TERBEEEL L Do BP0 TKBREBNI  TORM

MTBF= D O B B 0 F ¥ (&

MTTR= @ O B ] o F 19 (&
TExX3h 3N ZhoORE»>ENh3

MTBFCor MTTF)
MTBFCor MTTF) + MTTR
W74 35 EYF ¢, Incommission Rate. Uptime Ratio & UEILHh % {giE
ERUTWVS, 22T dLHBE (=FE BH) BHELI008BEL
ERARHERANPLEA—ORBREUS> 30025, SHBULATRIOES
EEAGNBOT NITF & NTBF U—H T 32 & 7% 3. |
22T ~ROBBEHNF LTI LI REEHERESVTCE. EREF

URBRBMBARRYEZEIONINHETOHRENS X — Y HE L > hEH
Eh3, UDURBSARTHRS K> RBLXBHEBULTE. HEOLTZ30
AABE. OEERBCHUCHERFERMS3VUAGENSEX L TY
3HhFTURV. TR TE_8E. ¥EF—91 TS BHAFEIEYO
MAEBCERTIZIECEEVHANB LS., ZoBMCEFREORBEMBEE D
SONEETH 3. DUOLHOO>BOARRETIBEMBLUO. Okd
CVRFHRLERETIBMAN—2SOARBMBRILUVTH »RVNEVERESOD
THhUE. YIYILAEZAOhERAEBLVTETASOBMUERBLER
US3&%xdh3, TORE. HEOBOARGHNEREEN 3 &S RE
RBEBECHET A EENERFCELREREKE2LDOKEE. OQO7NS I

-29-



T e LA (=79TI4L) EQO>BD FKEROMBIRRBIC S 2051,
(S5FVYIA4L) DZDOTHZ3LEARUTEUD2DARV, H-oT2HER
REEZHOQORBMESIVEBEHN I RO OOBMEOkECZ TRV
YA4ALVLVYFTEBZ, TOELZFHITBA3IEBALENIODFTHRTHIEELTL
%,

E_EOHETF-IYBRHRCBLVTRREheEE LB URZZRES L
LD TCHokH FKELUBTLIIOPSAR - BRE2EFLEHTIRED
AHRLRBIARESTVRLBDTCH S, LEL. WETHR - B2AEI BLT
BENLIR. BRTUREHIUERNARBITSSDT. FATRHYRF
LORBHA R TEFI. THEIO2RBBEITITRS32ELEULTEY. %
DZEUBHBRTUTOLIREBEh 3,

ETZITHEIVYAFLAU LB UR222y P 2B/ EFSZaE—~1L
JIMPVAFATH D, B2y PRCHUEAYTERVDOEELZ LY
POHBRHNEBERY AFLOMBERODRYE S, SZTRIZYIRUVAFA
BEFDPHEIPO2RBELEIRLZIDET S, COZEL2HBETERT 3
E. 229 i ORBRRHTZBBELT

_ 1o+« o229 }iWBES
ai—{oooon:vbim&ﬁ
EVS2MEEEMBEIOND, TREFNODIAEL—-LIYIVYAFATHZIZED
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¢={00-on?Aﬁ&E_
EXDHDINZ2V P EABO2EEHEEY

(i=1, 2)

p=¢ (a)
VS REMUEETH %, T2 T
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TdH %,
TORAIEBIIUERREZLAZhOLy P OBBERONTHR X
% h.
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Pr{t+At, ¢=011%, ¢=1}

{ _ =gy
| e erl-5h }
= ltlm [A+ l o Jat
At-o0 % _(xX—p
Lc o exp{ Ser }dx

ERBThHh 3,

COLXIRNBEBRUER B ODVAFLAL U TRHUBEROEESHH X
BORBREFLERELTW S Z L ET 3,
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4. 2 pR-RE2EFIL

W —REEEH (K49 — ITLAN—F— ZHARSE BELHEL)
P RERBEHUTZORBLERT 32D EHHCRE AREITRS
EWARBENERBRVBEBSHTIsh TV 3. ZORKBUE
(1) BExh kSRR
(2) ABRBACBY 3HE - HEO2RBET OHF
(3) KBRBARLKB TS > BA0E0OES
DIHREHTES. UhURHIEFEHAShZ—BBRECSLTE. &H
TE3CLFOHLONAREFEHO—RBEUVUTHRABAIDEHUT. BHIEFRAERT
T T h@FrRRHoBY CTHRBTH3RER OO LBBOEHIZEN
2S5 EKEUELHBUSIET ZHE. —BBHEEARRAR - B2kH
AEMRLDTHEPEIDRUEBALREBRBET 3,
b, BHITAR - BRFEEHLARBRBEAUVABAUTOLS> RMEN
B X h 3,
CHARBANBCORBEBEIPDST. ARBEATONRSY - FHEHET
BT 3LVWSHETRAREAROMOMBRERIVEVERTH T T4
> H 3.
CFHROONZARME (AW BERHOEEEEBBEELERUTLR
VWIS, ThANBEEROEDIEEEL A RELERTIRTEYREL
RUIME =2 5 a4 2 5 3.
CVAFLEMBT A2 TO2oy I 2A%0BER2HBDODDHBOEZT A TR —K
MRZhoRTEARTACEUBLDERRERE DI, ThNEHET
ARPBECEITShRLVIAENS 3. %4,
FCTABRTULBURBITARFHEORBEOS B(1) &(3) KAV T
ZhoRLOEIREETZCLBLIVAVHBERALELANRT S0 2WS
PRTZEDIVIEODOEFLEREREL. 4. 1 DRI BRFHE
RoTvIal-—varyd s, rEAR -BLAERARTIEA. REgNE
B (HELEEE) OBRINTITRTS 3. BBELdNrid>1R(Q2) Bl
UTHRTURBISh R ERABELVLDERBRTERIHE DR,



4.2.1 BITRBRFEELFOUEF i

COFHEEBVTUA (REBMCIEEA T NEESh e TEKE - K1)
. B (MEHBMEERAHHEESh: TRASE  EHHBE) ) Moz b
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