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HA WS 20 HAB B v o6 n] B )
R AME R G 5T

WoE, = A, EXF

(BdEAE KRS HOLFR, W% 621010)

i B ZIAAREAREKEEK LG ILET R RE TSR L R -fs
L &0 TAEF G IR R AGE A, T 3K 204 69 5 2 0 ) A 45 32 34 K- 09 P e )
N 18 I —Ffx A & A Markov # #7 i 42326 . Laplace & 3 4=Laplace-Stieltjes T 3 5
HFEIE AT R A A RKEATH B 9 A B AR R A G REEAT-FHuE, &
GO B A (0, ]I N AR BEE AR, BN T AR EL T RAAGELE
TREMAATTRIEZBE AN EAN. RERF AR EZATUAATHRMEELE R
G, AHETHATHEBILT ZAEMB AT ZATRERIEAOH A, PHLHEL
R—RET2NTHERA RFEETTAALLALR, XA LRGSR AHF.
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61 5 &

FE AT SEVERCEEAR B FE b, VI8 R GEAE AT SEE () URIE 70 v B FH B R 2R A o
T [ SR TE A P T 5 AL A AR 1R B B AN it AN 25 40, 28 A PR R 0 B A 1 A 5
AR T N TSR OEEH ARG AR SRl R G S SR E bR )
LRI RG] LEAE— NI R G, 2 IEAE 0 1 e vt 0 i) S, AT DA R 8 (R AN 2R 3L
AZ AR E e, B iR R IR A, EXARE O B MY 55 Ok S 10 £ H IR
RGN LEER MR E RG. EXF RS, i RIS 17 I 1) 3 24 dRIE, 1M & H
FEL YR (0T R 2E B S 9 i FE AL ) UL Ak -4 T 2 RS, R 7E 32 AR R R A S 0
TEIUA B4 I v S RGN T, 538 00 #2% JR VA 4 R 40 h B T 02 15 ] S alld
W5 RGP A R A B — RS BRI T =R AU AT IE A I % R G, ARG
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RO KRB, FE & NN EEEA RS LT R, 1831 T R0 A LT SR, 12
T 25 NOURFF 72T — AN B ) 56 AT S [F) 2R e o Bk AT — NS A I 8 I RTAB R 46, B b 7848
7%, Laplace #t fllLaplace-StieltjesZ 2 T EIF R KRG ATHE . REMTEELN RS
750, ] P RO BB AT RS S5 b XA A 25 N IOLZE {18 B i T 5 77 iy RN 1 1) A 75 i 0 IR 45 3
AR T, Hk T HRHFmEL AR N Z MRS AT RS, B8 T ZRF TR
MEE S FRIA . R RS N VR (B 35 1) T4 55 iy AN 4G i 1) 41 IR A Fi B 23 A HL G 39T 2 58
N EERE T  T B =R A RSO G H A & /2 R 4, 13RI RS
AFEAR, W] FERE DL SE R R T S5 B 1]

b, WA R AR R A BN ], B3R A BB A B TR S O, R AR
A PR ASE 2T REAS b — P, A5 B %t T REAE S P PR A (0 ek R b R AR SR AR BB T AR
it BT IR S S I, JE T IR AL PRI O, FEVL S NBIBE 50 T 18 B % 4 Al o 46 1) = BB R - IF:
BT & RS0, R MR 50 i3 AR RN B 37 i FE 38 DA K Laplace 84 T HAS 3 T R4t mT FHE
FRGAE (0, ¢ [B] PN 135 e R B P SE AR AR, R 45 21 7 AZ A 10 1 IR O RN TA] 73 AT
B ZIA5 3 15 2% 2 R I 26 L AB U 4% 2R AU~ 350 IR BURIB B 4 45 70, ] P AR RIS F 3 IR B 55
ATEEPEFR bR, XM N OVFE 4 i i B3 IR R G5 rb 51N T 22 438 b PRI S s A5 B 8 46 T B it
() SR, I FH BE B FE R FONE 2 0 A 1S B T RG] F B, (0, ¢ TR] P 58 40 1)1 2 B vk
O Z G0 10 SR [R) 43 AT, RAS 30 7S B TR N B, B BE TR AN AZ 38 T S BRAR AR ok B S ]
SEMETRAR, BUEH RGE T bR TR . B a5 A DOV 8 T n AN SR P A S B B A 4L AR
A& E RS, 53] T RG] SRS AF bR, H HiEF FH Laplace L4 ¥ 77 7%
TR T RR AR B T WA R SR AR, IR IR AT TS AT £ SRR I 200k
AR, FEBE. Bk, BN RS, A Markovid FEFE1E, LaplaceS #4502 T 2407l it
AR RGN TR, W2 SRR A 2 i, ABERAT [R], (S 3B & 75 a3 IR AR 2L
ARG, AT 7B AR HARER A v EHR A IR R, 53] T RGN E R T E
) T P S R 4y i o R B T S P b, BR BRI S5 N DSIE AN S [R] B 30 A 2 e ) v I 6 ] 5
R, IS B AL IR FME 15 25 o] B 35w, B FH Markov BBt #2168 15 3 o] SEPEFE AR, 1@
T HUE SR o3, 4330 7B 3 LE IR I [A) RIS B 5 4 1 2R R A DCHB AR I B2 M. SCHR [14] 56 T4k
FAREE, AL STRIS2P A M i) —DIRAS WTE R4t 18 iz R o A B 7 1 e e 1)
3 E AR BT AT . 22505 NS 101 T HA P M RbR A () 35 A 8 A5 B 58 4% 7T S e 11 2%
7T, B HMarkov 5 rid B4 8507 TR, 1331 7TAE BB I R B BEAN T SUT K FE 46 4 s,
T UGB AN THEEEH 2EIR 12615, FIH Laplace B #2542 T B 53 3] T KRG A RIMAT5EM
Febr. 50 S N LR AR b A AAS B[R] — R A B2 R, BF T T AS B A T 4
Bk /n(G)R KBRS, HFFHMarkovHE #rid F2HE, LaplaceZ #5422 T B mAR B RS
MUE R 25 A S v SEE TR bR, 18I 0 R R I 00 B SR IR % S IS 45 R IR 1. 5 NS5
N8I B BT 48 R GRS FE TR EUIR A, WF 70 7B B TR ECIR S I A B fF Al s R 58, A
MR R Laplace B G402 T H ) WH8 T KRG SEMEFR bR, X 725 NTECHR[19] i it
TAEAB B T AR W SR R (A I B R G, B P H 5 A fiMarkovid FRERIR BT T RGN
BATIEOL.

2B BT RN, X TS0 4 B A R A i e A R A8 B 4% 8% T B 46 (1) VA I 2% 3R G0 R AT A D% STk
AT G, TR SR A = A vE v, S B A T R R SR S RIS B v 4% mT SE 4 (1 R G S A S8
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2. BTk, A SR TR RIS B V2 1) LA A dm A IR A H o0 Af, iR Ak (s B
[FI] M2 T 2% F B 40P ) 8 AN — B A (K 2 A R E 7T 1 A P Sl bt o LA B i 6 T B 1
WIS B RS, WL W SRR IR T VA HE T AR G0 R R I I 1] 20 A bR K LU R R G K
RS TR] L ZR SR AT Y REAT (0, ¢] IR 1] A 2R 481 220 i o O B0 ) P S P 4R A

§2  BLALRIRANTT 5 UL T

RGMBARR T

1) RGP AR E )AL A — AME B R AR, E R S8 32 ¥, A Az 2
WAL T RHORAS, — ANEEIT A6 AR, 10 55— AR AR v e & A e AE ek, 24 AR
i AR R T 2 R AR S B D T AR BRI U TAE.

2) FAEI TAER G X MMNSECNA(0 < X < co)ITIREN A F (1) = 1 — e 2t > 0, FhfF
KA MR MR yp, KA 2RI AR Jyg, BiliEp+¢=1,p>0,¢> 0.

3) A BRI, R LR B IR A AT 4EE . SR, A1 B MR
T, BB A S A W] RE R AR W R B R AL BB B B AR R e U IR S E N (0 < a < o0)
)45 255 \ZﬁﬁU( ) =1—e ¢t >0, BB B S (A IR — B A6V (¢), H-F- 35 58 $H i []
NE[V] =1

4) B R A ﬁ‘éﬂk@—/\ﬁﬂﬁjﬂﬁ: X R A B i A (R B A BEATAS B A I R Y R —
oG, (t), HAFSEHENRPNEY] = 1, i = 1,2,

5) X, Y;, U, V,i—= 1,281 H 7.

6) VIR 28 2R G0 e T 042 78 R AT SE Y, R RAS kI 1. B B )5 BB AT 58 i —
FE, B & REA SR A L.

S EHZ—‘IE/J?%E%UEEU%

R (s) = [;° e s H(t)dtRFAER IZI%ZH( )fiLaplace @, h(s) = [;° e *'dH (t)&/RAE
BRI EH (¢ )E'JLaplace Stieltjes 4, H(t) fo (t — w)dH (u) KR EH (1) 5W ()i
B

§3  RAMF-MarkoviZ

Y, 2R R A S A () ) SUIB BR8], e A S BRAS BRI ) A AB 38 1 45 R A
R FLREAT SR (], AR g iR T%ﬂ Vil AR 8G, (t) A

k+1
ZP{YJrZVZ <t ZUZ<K <ZU1}

/ v (¢

XF Gy ( )ﬁELaplace St1eltjes§£T§%ﬁa
Gi(s )_/ StdGy () = gi(s + a — av(s)),i = 1,2,
B, SRR SUB BRI TR i ik 20N
E[Y;] = dGi(t) =
7= [ o

_adei(y),i =1,2.
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PN RE LR G TRENVIRES.

0: —NERIFTAR, 75— BRI

1o AR A A B 1 R

2: TARMRAE R AL S 28t i

N TR R ERE T, SIS R BOIRAS.

3 RAEFIRMPRHAAF AR BB, 55— DN RASE I MR IR AL TS5 R Z BUIR
4 RAHIIEHIR A LB T, 55— DR SR 2 ) B A A TS5 A B UK AS
5: RGP EAF IEAEABEE, 53— ARSI MR AR AL TS5 A2 BIRG;
6: KAEF2RMPRHIHAF IEAE B, 53— N R A 2SR IR AL TS5 A2 BUIRAS.

H FASFR I (] — M0 A, WOk NIRESS, 4, 5, 6/ ZIA R RGN A £ RS, 4, 5, 642
RGEMHEORE, B RGURBCRES. BIE T RAEBREZMHHEL KR,

O
== 0w-0w0==0
)

K1 ARG IR Z A AT BE IR Fe A 5 0

WX =7(=0,1,2,3,4,5,6) %Rt ZI R G TARES . BT 485001 BA TGidiz v, W
BEARZSO, 1, 200 208 RGEH) B A, BENIRASS, 4, 5, 6N ZIAN 2 RGER B4R 2T, F R
RGERAEBIREHEBEINZ], n=0,1,2,---, (T =0), Zn = X(T, + 0) KRB ICREH
JaE RGP EPIRES. R {Z,, T;n =0,1,2, - & —MMarkovE BT 2, {X(),t > 0} 2 —4
FMarkovid #2, HFMarkoviZ g X

Qij(t) = P{Zys1 =5, Tni1 — Tn <t|Z, =i} ,i,j=0,1,--+ ,6,n=0,1,2,--
G RA SRS AR B, w8 I RS H R 16 MarkoviZ.
L Qo1 (1)1 Qo2(t), RIETZI0 RGN NIRESOH K, (0, t] N RGHF8 BPRAS1ALRAS 2000 1 2
Qoi(t) = P{Zps1=1,Tpi1 — T, <t|Z, =0} =p (1 —e M),
Qo2(t) = P{Zps1=2,Tpi1 — T, <t|Z, =0} = q (1 —e ).
2. HHEQuo(t), Qua(t)MQ14(t), IR ZI0 R G MNFENRELIH K, (0, ] A REGFHF BRSO, RS,
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RS4RI MR
t
QlO(t) = P{Zn+1 = O,Tn+1 — Tn < t|Zn = ].} = / [1 — F(U)] dél(u),
0

t
Qr3(t) = P{Zns1 = 3, Tnss — T < t|Zy = 1} = p/ [1 - él(u)] dF (u),
0

Qu(t) = P{Zpy1 =4, T — T, <t Z, =1} = q/ot [1 - él(u)] dF (u).

3. Q0 () Qa5 (1) FQ26(t), RIRTZIOR ZE MHENIRZS2H K, (0, 1) N R G4 #2 2RES0, IR
A5, IRAS6HIMER

Qoo(t) = P{Zns1 = 0, Tpr — T <1 Zy = 2} = / [ — F(u)] dGs(u),
0
t
Qos(t) = P{Zni1 =5, Tp1 — Ty < t|Zn =2} = p/o [1 - ég(u)} dF(u),

t
Q26(t) = P{Z7z+1 =6 Tn—i—l — Tn g t|Zn = 2} = q/ |:1 — GQ(U):I dF(u)

P T A 3 4 A R [ RSB G 46 0 ST SS9 RN — R 50, DRI T HE MRS, 4, 5, 6
HOR 207 2 R G TIAE 2, BARIRASS, 4, 5, 640 RG  HORA, L Markov  #ig 1 MHE AR
5 VB0 )ORAS 1 302 I P, 7T B85 HE IR 3ER4, AT 130 MarkoviZ Q) (1) F1QY (1),

t
D) = P{Zupr = 1, s — Tu < 1|2, =1} = p/ F(u)dGh (u),
0

t
D(4) = P{Zysr = 2, Ty — Tp < 1|20 =1} = q/ F(u)dCa (u),

R0 M R A5 2 B0 AR A 12 6 B Y, T R 2285k R SR A5 86, T H B MarkoviZ QL) (1)
QS (t),

t
$(t) = P{Zus1 = 1, Tups — Ty <t Z, = 2} :p/ F(u)dGo(u),
0

¢
() = P{Zus1=2,Tpsr — T < 1|2, =2} = q/ F(u)dGa(u).
0
X LA b &2 Laplace-StieltjesA2 15

(101(5)28/_\’_717)\7 902(5)—%7
G08) =315+ ), as(9) = L= auls 4 0] als) = 25 1= s+ N),
Eofs) = Bals+ ), as() = LT = als N aaols) = 5 (1= s+ A,

0D =plan(s) —Gi(s + N, ald =qlGi(s) — dils + N,

57 = plga(s) — Ga(s + N, a59 = q[da(s) — Go(s + N)].

§4  ARGHIAEETE M

4.1 RGE R EIERIRTE) 46 & 1R8]
A ®i(t) = P{RGE KM RTI E7 < ¢ ZI0RFENRED, ¢5(t) = [ et d (¢
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T; = [y7 td®y(t),i =0,1,2.
EH1 RS0 R AT B 8] 5 A1 B B Laplace-Stieltjes 22 e 1 2R 1A 20N

SOO(S) = <7
P1(5) = Cnls + X) + (1= s + ), 0
£a(s) = Cials + X) + 51— dals + V)
o = S 7 (CRAR YRt I CEp) I | FLR G B U AT A 1 g
(s+XN)° = (s+NApgi(s+A) — (s + A)Agga(s + A)
1 1
N AV E AV ETR
1 B
BT e + a0 =1 ®
O 92(N)
2T A () +qg2(0) — 1]

WE @ (4) I L RF RS R RS
Py (t) = P{RGH IR AT < ¢|z0 = 0} =
P{Tgt,Tl > t|Z0 :0}—|—P{7‘§t,T1 < t|Z0 :0} =

/0 "Bt — u)dQou () + /0 " B(t — u)AQua() = B (t) * Qo (£) + Ba(t) * Qoalt)
EEIEE
&1 (t) = P{RGE KEERT AT <tz = 1} =
P{r<t,Ty >tlzo =1} + P{r <t,Ty <tlzg =1} =

t
/O Bo(t — u)dQu0(u) + Qus(t) + Qua(t) = Bo(t) * Qro(t) + Qrs(t) + Quat),
Bo(t) = PRGEE KHEETN T < t]zo = 2) =
P{Tgt,Tl >t|20 :2}+P{T<t,T1 <t|Zo :2} =

/Ot Po(t — u)dQ20(u) + Q25(t) + Q26(t) = Po(t) * Q20(t) + Q25(t) + Q26(t).
X} @; (t)1F Laplace-Stieltjes e
Po(s) = d1(5)qo1(8) + d2()qo2(s),  d1(s) = do(s)qr0(s) + q13(s) + qua(s),
$2(s) = Po(5)q20(8) + qa5(s) + qae(s).
S5, WIS (1), 30, RGUE OGHRIE R T R Dy

Ti= /OO tddi(t) = *dQEES) |s=0,1=0,1,2,
0
FHEE B do(s), ¢1(8), p2(s), LRI THE 18 R G & UG AT-F 4 18] (2).
4.2 RGHRTRE

L A;(t) = P{RZIt R T IEE RSN R0 R FFEANRE}, i =0,1,2.
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T2 RG] I Laplace® #e [ £k 20N
1+ Ap&1 + Agéo

a(s) = s+ A= Apm — Agnp’
X 1+ Ap&1 + Mg

_ 3
aj(s) S+)\—)\p771—)\q772m + &1, (3)
. 14+ Ap€r + A
as(s) = PoL + Mg n2 + o,

S+ A—Apn — Agn2

b
+H

=y [9i(s) = Gi(s + M) + Gi(s + A),i = 1,2,

& = 3 16:(5) — Guls + )] +
HARG RSN

1—gi(s+\)],i=1,2,
L gi(s + A

1

A=— - - —. (4)
pg1(A) + qg2(N) + ApE[Y1] + AgE[Y?]
Horf
c_atB o atd
Bl =g Eel="r5

IE A () B LA RGHPIRS Rk Rl 15
Ao(t) = P{NZIt RGBT IEHARE|Z) = 0} =
P{WZt RS T IEHEIRE, Ty > t|Zo = 0} + P{NZR RS T IEERE, Ty < t|Zo =0} =
1—(1—e™) + [T Ay (t —u)dQor(u) + [y Azt — u)dQo2(u) =
e M Ay (1) * Qo1 (t) + Aa(t) * Qoa(t),
ESVRES:

Ay (t) = P{NZt RGME T IEFIRE|Zo = 1} =

e ML= Gr(6)] + Ao(t) * Quo(t) + Ar(t) * Qui(f) + Az(t) * Qua(t),

Ay(t) = P{ETZ' tRGA T IERRE|Z, = 2} =

ML — G ()] + Ao(t) * Qao(t) + A1 (t) * Qa1 (t) + Aa(t) * Qaa(t).
XfA;(t),i = 0,1, 2/ELaplace®#, H

@3(5) = 5+ @i (S)aon(5) + a3()aua(s),

a1(9) = 5 11— s+ N+ @i ($)arols) + i (s)an (s) + a3(s)arals)
03(5) = 5 (1= 2l + V)] + i (s)aaols) + a3 (5)az1 ) + a3 () (9).

s+ A
G HTTIN), -, h R RA
A= tllrglo Ai(t) = Slirgl+ sai(s),1=0,1,2,
fras(s), at(s), a3(s) P B B RGE IR A AT FHLE (4).
4.3 (0, ]HTIEﬂW$*%$i’]$SI PR E
LNU(),1 = 1,235%(0, €] FHAIP RGRAEI( = 1, 2) KA AL,
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M! = E{N'(t)|Zo =i} ,l = 1,2, RROB Z| RGN NCIRSE iR, 7E0, N RGERAEN =

3

1, 2) R B~ SR, @ = 0,1,2; M;(t) = M}(t) + M2(t), R ZI0 R G NHE RS i &%,

7

FE(0, t]N R Gt i T b CHL
EIE3 ARG IR T B B T Laplace-Stieltjes 2 # (111X 2

ml(s)_ s+)\[)\ )\pgl(8+)\) )‘qgQ(S—’_)\)]

R (s+Nw ’
ZA[1—Ga(s + )] {1 29:G2(s + A) — qlga(s) — Qz(s+/\)]}

1

ml(s): +
L[ = ga(s + ) {qﬂglsﬂ +ql1(s) — 1 (s + V)] | )

gas+ 0] {1 - mglsﬂ Plar(s) = (s + )]}

1

m2(s): +
€+/\1—g1 (s+ A)] {§+/\gg (s+ A) + plga(s) — §2(s+)\)]}

o
o= {1m 2P+ ) = 2l + ) = (o) = da (s V] aldals) = (s + V]

H ARG 1 M5 (1P 35 i s BN
1_ )\p[l - pgl(/\) — qg?()‘)] (6)
pi1(N) + qg2(N) + ApE[Y1] + AgE[Ya)]
[F) B AT 45 22 45 50 220 W B - 38 s R B0
M2 ML= pgi(A) —qg:(M] (7)
P31(A) + qg2(A) + ApE[Y1] + AgE[Ya]’
FT AR 31 R 40 °F- 2 s vk B0k

_ )‘[1 —;0!?1(%) - QQZ()‘)] . (8)
Pg1(A) + qG2(A) + ApE[Y1] + AqE[Y?]
W R R RGEHIRESH B R RE
Mg (t) = E[N'(t)|Z0 = 0] =
E[NY(t),Ty > t|Zy = 0] + E[N'(t), Ty < t|Zy = 0] =

/ Ml t—u)dQ01 / M2 t—u)ong( )
M (t) * Qo1 (t) + Mj (t) * Qoa(t),
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Mi(t) =E[N'()|Zy = 1] =
E[N'(t), Ty > t|Zy = 1] + E[N'(t), T}y <t|Zy = 1] =
/ M (t — u)dQqo(u / M (t —u)dQq(u) +
Ot Mj (t = u)dQra(u) + Qus(t) =
Mg (t) % Quo(t) + M{ (1) * Quu(t) + My (t) * Qua(t) + Qus(t),
My (t) = E[N*(t)| 2o = 2] =
E[NY(t), Ty > t|Zo = 2] + E[N'(t), Ty < t|Zo = 2] =

/ M (t — u)dQao(u / M (t — u)dQa1 (u) +

/o Ms (t — u)dQ22(u) + Q25(t) =
MG () * Qa0(t) + M (t) * Q21 () + My (t) * Qoa(t) + Qas(t),

Mg (t) = M7 (t) * Qo1 (1) + M3 (1) * Qoz(t),

ME (t) = Mg () * Quo(t) + M7 (1) * Quu(t) + M3 (t) * Qu2(t) + Qua(t),

M3 (8) = Mg (t) * Qao(t) + M7 (t) * Qar (8) + M3 (t) * Q22(t) + Qao(1),
XFME(t), M2 (t) i Laplace-Stieltjes T4, F

mg(s) = mi(s)qo(s) + ms(s)qoa(s),
my(s) = mg(s)qro(s) +mi(s)qui(s) +ma(s)qi2(s) + qi3(s),
may(s) = mg(s)gao(s) + mi(s)gzi(s) + may(s)qea(s) + qas(s),
mi(s) = mi(s)go1 (s) +m3(s)go(s),
m3(s) = mg(s)qio(s) +mi(s)ai(s) +m3(s)qia(s) + qua(s)
m%(s) = mg(s)ga0(s) + m?(S)Qm s) + mz( )q22(s ) + Q26(3)

M! :tlim t = lim+ smi(s),i=0,1,2,1=1,2,
—00 s—0

IEgitime(s), mi(s), my(s), mg(s), mi(s), m3(s), 5432 R G EHK1HT LY MR HL(6), 5
ST MR IR H (T) LA I RGP L (8), HAS IR TE K.

§5 FREIRTE DL
T A TRATR T RGP R 25 2L,

L1 Mo =0, SCPPTHT T R GUR N BAT PUR RS 1 P (R 2R AR AR v I 4 mT 2
4.
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a. RGEE TP TR

1 1
N T ) +aga ) — 11
T = 1 91(A)
A Apgi(N) +gg2(N) — 117
-1 92(A) _
A Apgi(A) +qg2(A) — 1]
b. RG] HE ,
A= pgr(N) 4 qg2(A) + Ap- + Ag=

M1 2
c. REHIHIEIE
_ AL —pg1(A) — qg2(N)] .
pg1(A) +ag2(A) +pAt + A

#iL2  Mp =1,q = 0, CPFTHIFE I R GER MO IE L B2 7T SE 4R PR I & T B R

4.
a. RGUE U 2 (]
-t __ 1
T Ay -1
1 g1(\)
=33 -1
b. RG] HE
. 1
- a+ 3’

c. RGN
v ALa]

mummi;f'
1

B3 Yia = 0.p = 1CL(1) = Galt) = 1 — o=t SR FHIICH RECEAL N EFE L
P R B A 20 B A I 46 v R 5.

a. RS E TP 6]

22+ 1

Ty = 2

b. RGHIAHE
Y s w2
SN2 A+ p2
c. RGEHHEAREE
_ N
SO A+ p?
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Cold standby repairable system of two identical parts with two fault
modes and replaceable repair facility
QUE Jia, JIANG Ying, WU Wen-qing
(School of Mathematics and Physics, Southwest University of Science and Technology, Mianyang
621010, China)

Abstract: A cold standby repairable system with two failure modes and one replaceable repair
facility is considered. The operating times of the components and the repair facility follow exponential
distributions, while the repair times of failed components and the replacement time of the repair facility
follow general distributions. By applying the Markov renewal process theory, the Laplace transform,
and the Laplace-Stieltjes transform, the distribution function of the time to the first system failure, the
mean time to the first system failure, the system availability, and the average number of system failures
in (0,t] are derived. Meanwhile, three special cases of the model are discussed, along with various
reliability measures. Finally, the model is applied to a redundantly designed solar power system, and
some numerical examples are reported to demonstrate how various parameters of the model influence
the behavior of the solar power system. The studied model is a general repairable system that enriches
the existing theoretical framework and has specific practical application backgrounds.

Keywords: cold standby repairable system; two models of failure; replaceable repair equipment;
reliability measures
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