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[s2(t,3)]” = exp[-{AD (3)] ], for componentE?

[ (t, 4] = exp[{A (4] 1], [s@(t, 07 =[1,[s? ¢, 1)] 7, [s2 (t,2)] 7,
(2) t’3 (7 ' (i) t’4 (7
or the intensities of departure from the safetyesta [ (L3 Lesr ]

subsets{1,234}, {234}, {34}, {4}, respectively coordinates

[/](2) (h]] (7) [/](2) 3] (W) [/](2) 3)] ) [/](2) (4)] (7) [S—ﬁ) (t,l)] ™ = exp[_[/]gzl) (1)] (7)t] ,
for componentE? [s? (t,2)]™ = exp[HAL (2)]71],
[0 007 =1 [ L I1, [ 20, (s 0,31 = expHAY @)1,

[s2) (t3)] 7. [ €. 4)] 7]

[s$ (t,4)]” = exp[HAS (4)] 1],
coordinates

or the intensities of departure from the safetyesta

[s5? (6,17 = exp[-{A%) @)]"t], subsets{1234}, {234}, {34}, {4}, respectively
[s37 (t.2)17 = exp[{A5 ()] 1], A2 @17, [A2@17, 217, (A2 4)]?,

[s22 ©.3)]7 = exp[-{A) 3)] "], for componentE?

[s2(t,4)]" =exp[-[AZ (4)]1], [s@ (6017 =[L [s@ ¢, 1], [s2 (t.2)]?,

(2) (7) 2 (7)
or the intensities of departure from the safetyesta [ (L3 [8e (LA

bsets{1,234}, {234}, {34}, {4}, tivel )
subsets{1,234}, {234}, {34}, {4}, respectively coordinates

[/](221) (1)] (7), [/]gi) (2)] (7)1 [Aézl) (3)] (7), [/](221) (4)] (7), [5(2) ('[ 1)] 7 = exp[ [/](2) (1)] (7)t] ,

@
for componentE, [s? (t,2)]7 =exp[{A2 (2)] 1],

o (4012 e (DI o (2017 [s? (t,3)]" = exp[-[A? (3)] "]
[3(2) (t,3)] ™ [5(2) (t.4)] (7)] ,
coordinates [s? (t,4)] ™ = exp[{A2 4)] V1],

or the intensities of departure from the safetyesta

[s5 (.11 = exp[-[A5 @], subsets{1,234}, {234}, {34}, {4}, respectively
(522 (201 = explH{ A 71, SO, A2@17, [A2 @, 142 @],

[s? (1,3)] = exp[-[457) (3)] 1], for component Es(i)

[Sg) (t’4)] 0= exp[_[/](zzz) (4)] (7)t], [Ss(i) (t m " = [1. [3(2) (t 1)] (] [5(2) (t 2)] (7)

or the intensities of departure from the safetyesta [s @37 [ 4] 7]
subsets{1,234}, {234}, {34}, {4}, respectively
coordinates
A2, [A2(2)]7, [A23)]D, [A2 (4]
217, [A2@17, [A2EN7, 42 @)] (52 €01 = expUA I
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[s (6,2)]7 = exp[{ A2 (2)] 1], A2 @17, [A2@17, [A2@N7, [A2@N7,
[s2(t,3)]” =expHAZ (3)]t], - the reliability functions of the subsyster§,
components

[s2 (t,4)]7 = exp[HAL 4)] 1],
for component E?
or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively st =ML [s® ¢, 1], [s2 (t,2)]7,

[s ©3)]7.[si? (t.4)] 7]
[AZO17, A2 @17, 143717, [A32 (4N,

coordinates
for componentE{?
[siy (D] = exp[-[AY @] 1],
[3(2) (t mﬁ) - [1. [3(2) (t 1)] (7) [5(2) (t 2)] (7)

[s? t3)]7,[s? t4)] ] [s (t,2)]7 =exp[{A7 (2)] 1],
coordinates [s? (t,3)]” = exp[-{A3 (3)] 1],
[s? D17 = exp[-{AZ @] 71], [s (t, 4] = exp[-[AT @)]71],
[s? (t,2)] = expHA? (2)]1], or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
3(2) t.3 (7) = ex /](2) 3 (7)t ,
e (I = epbA Ol 21, @17, A9 @17, (A9 @],
s& (t,4)] " = exp[HA? (4)171],
Lo (4] P (I for component EfY
or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively [si (6017 =[L [s) (£, D17, [s t.2)] 7,
[s;? 6317, [s5) €] 7]
[A2 @17, A2 @17, A2 @17, [ @17,
coordinates
for component E?
[s5? (D] = exp[-[A5) )] 1],

[si (017 =[L[s? D17, [s72 €217,

(5) (7)) = G (7)
[s@ t3)] ™, [s? (t.4)] 7] [s;) (t,2)]" =exp[-[A;; (2)]*"t],
coordinates [s) (t.3)]7 = exp[-[A5 3)] 1],
(5) M = O] @)
[ (t1)]” = exp[HAY @171, [sar’ (LA = expi{ Az (D1,
[ ng) .2)]7 = expHA? (2] 1] or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively

[Sﬁ) ('[,3)] @ = eXp[_[/]gzl) (3)] (7)t], [/](251) (1)] (7), [/1251) (2)] (7), [/]S) (3)] (7), [/](251) (4)] (7),

) (7)) = 112 (@]
[s;y (4] = exp[-{A7 (4)]"], for component E®

or the intensities of departure from the safetyesta 5O o © o e o
subsets{1,234}, {234}, {34}, {4}, respectively L (GO =L [s) (D] [y (1.2)]
[S(s) 37, [ €971
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coordinates
[s5? (D] = exp[-{A57 1711,
[s2 (1,2)] 7 = exp[-[A5) ()] 1],
[s2 (t.3)]” = exp[-{A5} )1,
[s5 (1. 4)]7 = exp[-[A5) ()] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A8 @17, A8 @17, [A8 BN, [A8 @17,
viii) at the system operation states:

- the reliability functions of the subsysterB,
components

for component EY

[s? (6 ® =[LIsP 1] [s? (t.2)]7,
[si? €317 [s? t4]7]

coordinates
[ (D] = exp[-[A7 O] 1],
[s? (t.2)]° = exp[-{A) ()] 1],
[s? (t.3)]1° = exp[{A7 3)]®1],
[ (t. 4] = exp[-{A2 (@)1,

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

(A2 @19, (A2 @19, A2 EN7, A7 @N®,

for component EY

[s9(tM® =[L[s2 ¢,1)]®, [s9 (t,2)]®,
[s9 3], [s2 (t4)]®] '

coordinates
[s9 (t,1)]® = exp[-{AP W)]®1],

[s3 €. 2)]© = exp[-[A3 ()] 1],
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[s3 €,.3)]® = exp[{A3) (3)]“1],
[s3 (. 4)]© = exp[-[A3) ()] “1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[A2 @19, (A2 @19, (45 @N7, [42 4]°,

- the reliability functions of the subsyster§,
components

for componentE/;

[ (01 = (1[5 €], s 2],
CHC RACHCORY

coordinates
[s (t.D] = exp[{A W] 1],
[s? (t,2)]® = exp[-{A (2)1°1],
[s (t,3)] = exp[{A7 )] “t],
[ (t.9]° =exp[H{A7 @)]°1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[/](4) (1)] ®) [/](4) (2)] (8) [/](4) (3)] (8) [/](4) (4)] (8)
IX) at the system operation states

- the reliability functions of the subsysterf,
components

for component E

[s2(6 01 = [ [s? €01, [ (2],
[s? €3] [ €]

coordinates
[s (D] = exp[-[A7 @] 1],
[s (t,2)]® = exp[-{A (2)]“1],

[s? ©.3)]® = exp[{A7 ()] 1],
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[ (t,4)]° = exp[{A7 (4], x) at the system operation statgs:

or the intensities of departure from the safetyesta - the reliability functions of the subsysters,
subsets{1,234}, {234}, {34}, {4}, respectively

components
[A2 @19, [A2 @19, (A2 @1, [42 @17, for component E?
for componentE{) [s9(t, 01 =[L [s® (t,1)] %, [s (t,2)] ©,

@ t,3 (10), 1(i) '[, 4 (10)
[5(3) (t ml 9) — [:L [5(3) (t l)] ) [3(3) (t,2)] 9) , [Sll ( )] [S ( )] ]

[s5 (31, [s5 (t4)]°] coordinates
coordinates [siy D] = exp[-{A; M]*1],
[s2 D] = exp[H{A3 O11], [s (t,2)]% = exp[-{A2 (2)] 1],
[s2) (1.2)]® = exp[-[43} ()] ], [s? (t,3)]” = exp[-{A% 3)]*1],
[s2 (t,3)]19 = exp[{A5 (3)] 1], [s? (641" = exp[{A7 (4)]“1],
[ (t,4)]® =exp[-[AS) (4)] 1], or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively A9 M1, [A9@)], [A2@)], [A9 (4)]“,
A8 @19, A8 @19, [A2E31, [152 @], - the reliability functions of the subsysters,
components
- the reliability functions of the subsyster§,
components for component E?
for component E( [s (6,017 =[L[s? (t, D], [s? (t.2)]*,

[ (4,01 =[L[s% 1], [s{ (¢.2)], [s2 (t3)] %, [s2 (t.4)]“]

[si” @317, [ (14)] 7] coordinates
coordinates [si @ D1 = exp[-{A7 @] 1],
[siy @D = exp[-{A;y M) 1], [si7 €.2)]% = exp[-{A;7 (2)]*71]
[si €. 2)]® = exp[-[AY (2)]“1], [s (t,3)] %Y = exp[-[A7 (3)] 1],
[siy ©.3)]” = exp[-[4;y 3)] 1], [si7 €] = exp[-{A (4)]*t],
[P (t,4)]© = exp[-{AY (4)]“t], or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively [A2 @], [A?(2)]“, [A2(3)]“7, [A@ (4)]*,

[A7 19, A2 @19, 42 @19, [A7 (@]9, for component E?

440



SSARS 2010
Summer Safety and Reliability Semindime 20-26201Q Gdaisk-Sopot, Poland

[si2 (6 1% =[L[s? (t. D], [s (2],
[s52 t3)]%, [s? (t.4)]*]

coordinates
[s3 (D] = exp[-{A @] 1],
[s3 (t,2)]% = exp[-[A3 (2)] 1],
[s2 (t.3)]% = exp[-[A5 3)]“”1],
[s3 (t, 41" = exp[-{A (4)] “1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 O1%, [A2 @1, [ RN, [A2 (@1,
for component E?

[s:2 (6 01% =[1 [s9 (6. D], [s2 (£ 2)] 7,
[si? (£3)] . [s . 4]*]

coordinates

[ (.1 = expLAZ @11,
[ .21* = expHAS (2)1*1],
(s (€3] = expl-AT @)1,
[ (.41 = explLAS @) 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 @17, [43 @1, [A3 GN%, [A3 @1*7,
for component E?

[ (L 01* =[L [ (L], [s2 (1.2,
[ (t3)]“ [s2 (t4) ]

coordinates
[Sl(j) (t,l)] ) — exp[ [A(Z) (l)] (10) t]

[si €. 2)]% = exp[-{A:2 (2)] *71]
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[si2 €.3)]1% = exp[-{A (3)]*’t],

[si2 €] = exp[-{ A (4)]*t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1%, [A2 @19, [A2 @1, [A2 4N,
for component E{?

[ (6,01% =[5 (D], [ (.2)]*,
[ (3%, [ 4] *]

coordinates
[s2 (t.D]* = exp[-{A5Y ] *t],
[s2 (t,2)] " = exp[-[A5) (2)] 1],
[s2 (t,3)1% = exp[-{A5) 3)] ““1,
[s2) (t,4)]% = exp[-{AZ) (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AS @1, A2 @1%, [A2 @1, [A5 4N,
for component E{?

(s (L0 = [t [s& (¢ 0] ™. [s2 €)™,
[ (£3) . [s2 ¢4) ™)

coordinates
[s2 (D] = exp[-{A52 ] 1],
[s (t,.2)]% = exp[-{A3; (2)]“71],
[s2 (t,3)]® = exp[-{4%) (3)]“’1],

(582 (1% = exp[-LA2 (4] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, [A2@)1%, [AZ @1, [43 (4],
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for component E{? [s? (t,2)]“ = exp[-[A? (2)] 1] ,

[s2(6 0% =1, [ € 0]*, [ (t.2)]*, [s2 (£,3)]% = expl{AY (3)] 1],
[s2 (£3)]%, [ (t4)]*]

[s (t,4)] % = exp[H{AZ (4)] 1],
coordinates

or the intensities of departure from the safetyesta

[ (1] = exp[A2 @] 1], subsets{1234}, {234}, {34}, {4}, respectively
[ €,21% = explAL ()11, D @1%, A2 @1, A2 @™, 142 @)1,
[ (€3] = expl-LAS @)1, for component E;

(s €41 = expl-A2 (@)1, (9 (6 01 =11 [ (D], [s (€21,

[s (€3], [s6 (1] %]
or the intensities of departure from the safetyesta

subsets{1234}, {234}, {34}, {4}, respectively coordinates

[AZ 1%, 45 1%, [45) @)%, [AL @], [s& D] = expHAL 1711,
for componentE? [s? (t,2)]“° = expHA? (2)]“°1],
[si (6 01°7 =[L [s (6.1, [si2 (2217, [s? (t,3)]%° = exp[H{A2 (3)] 1],

[si2 13, [s:2 (t.4]%]

[s5? (41 = expl-AS @) 1)
coordinates

or the intensities of departure from the safetyesta

[s2(t,1)]“? = exp[-[A? @)]“ 1], subsets{1,234}, {234}, {34}, {4}, respectively
[s:2 (t,2)]% = exp[-{A7 (2)]*71], [AZ 1%, [AZ2@1%7, 142 BN, [457 (4,
[s2 (6,3)]% = exp[-[AL) 3)]““1], for component E®

[si? (t. 41" = exp[-[A%D (4)]“"1], [s?(t, )M =[L[s? (t.)]", [s? (t.2)]*,

@ (1.3 [s@ (t,4)] :
or the intensities of departure from the safetyesta s (03 [s (L))
subsets{1,234}, {234}, {34}, {4}, respectively coordinates

[/1221) (1)] (10), [/1221) (2)] (10), [/15121) (3)] (10), [/1221) (4)] (10), [Sﬁ) ('[,1)] @) — exp[_[/lgzl) (1)] (10)t] ’

for componentE? [s? (t,2)]® = exp[HA? (2)]“°1],

[ (6,01 =[1,[s5 ¢ D], [s2 (t.2)]*, [s9 (t,3)]“ = exp[A2 3)]“1],
[s 31, [s (t4)]*]

[s?(t,4)]"Y = exp[H{AY (4)]“71],
coordinates

, " , " or the intensities of departure from the safetyesta
[ss (tD]1% = exp[H[AZ @]1“71], subsets{1,234}, {234}, {34}, {4}, respectively
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[AZ 1%, [ 1%, [457 @, [A7 (@],

- the reliability functions of the subsysters
components

for componentE?

[ (601 =[L[s 0] [ (21,
[ 3], [ (4] ]

coordinates
[s? (D] = exp[{A7 O] 1],
[s2 (t,2)]" = exp[-{A (2)]“1],
[s? (t,3)]" = exp[{A7 3)] 1],

[s (6. 4)]% = exp[-[A7 (4)]* 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 1%, [A2 @17, [A7 @1, [AT (@1,
for component EfY

[ (6,01 = L[5 (0] [ (21,
[ €3], [ (4] ]

coordinates
[s2 (D] = exp[{A5 M]“1],
[s2 (t.2)] " = exp[-{A3) (2)]“1],
[s2 (t,3)]" = exp[{45 (3)] 1],
[s2) (t.4)]%” = exp[-{A5) (4)]“1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 1%, A5 1%, [A2 @1, [45) (4,

for componentEY

(52 (6 01° =[L [s5) 0], [s €217,
[s? ©3)1° [s7 €41 “”] '
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coordinates
[s5? (D] = exp[{A5) M]"1],
[s2 (t,2)] " = exp[-{A5 (2)]“1],
[s2 (t,3)]" = exp[{A5 (3)] 1],
[s57 (1,4)]%Y = exp[-{A5) ()] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 @17, [AQ @1, [A3 @1, [ (41,
xi) at the system operation statgs:

- the reliability functions of the subsyster§,
components

for componentE?

[si? (601 =[L [s) (® D], [s (£2)] 7,
[siy (t3)]%,[s) (€.4)] %]

coordinates
[s7 @11 = exp[-{A7 O1“°t],
[s? (t.2)]"" = exp[-{A7 (2)]*1],
[s ©3)]% = exp[{A7 3)]“ 1],
[s2 €] ® = exp[-[A7 (4)]“°1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[A2 1%, A2 @1, [A2 @1, [48 @)N*,

- the reliability functions of the subsysterfs,
components

for component E?

[s?(t, 0 =[L[s? D], [s? (t,2)]*,
[s? (t3)] ™, [s? (t.4)] *] ’

coordinates
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[si @D = exp[-{A? @] 1],

[si ©2)]" =exp[-{A7 (2)1*"1],
[si ©.3)]* = exp[-{A? 3)] *1],
[s5 @ 9]™ = exp[-{A; (4] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

A2 @1, AF @1, AT @1, AT @),

for componentE?

[s2(L01* =L [s? €01, [s2 €21,
[s2 (t3)] Y, [s2 (4] “]

coordinates
[s3 (D1 =exp[{AZ O)]*°1],
[s (t.2)]"" = exp[-[A5) ()] 1],
[s2 (6,31 = exp[{A7 (3)1 1],
[s3 (t, 41" = exp[{A7 (4)]“°t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, (A2 @17, [AZ @1, [A3 (@1,
for componentE?

[si2 (101 =[1[s? (1.1, [si2 (1217,
[si €3], [ t.4)] ]

coordinates
[si2 €. D] = expHAZ O],
[si? (t.2)]" =exp[H{A3 (2] *1],
[si2 (t.3)]"Y = expHAZ 3)]1“"t],

[ (. 4)]* = expHAS @] 1],

444

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @17, [AZ@1%, [A2 @1, [43 @1*,
for component E?

[ (8,01 =[L[s? (.01, [ (21,
[ (130, [ ()]

coordinates
[s2 (D1 = exp[{AZ O]1],
[s2 (t,2)]% = exp[-[A ()] “*1],
[s2 (.31 =exp[{A7 (3)] 1],
[ (t, 41" = exp[{A7 (4] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

(201, 1AF @1, AT @1, 14T @),

for component E{?

[ (6,01 = [0 [s 0], [s 21,
(57 (130, [ ()]

coordinates
[s2 (D1 = exp[{A3) O]*°1],
[s2) (t,.2)]%" = exp[-[45) ()] 1],
[ (t,3)]* = exp[{A% (3)] 1],

[s32) (6] = exp[-{A5) (4] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, (A2 @17, [AZ2 @1, 42 (@],

for componentE{)

[s2(t, 01 =[L [s@ (t,1)]®, [s? (t,2)] *,
[s2 (t,3)]“, [s2 (t,4)] ] ’
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coordinates or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[s2 €11 = exp[{AZ W] 1],
[A2 @1, [A2@1%, [A2@N%, [A2 @N*,
[s£ (121" = exp[-{AZ @111,
for component E?
[s (3" = exp[H{AZ @] *"1],

[ss (101 =[L[s3? (1. 11*, [s? (121,

[s5 (t,4)]“ = exp[{A5) (4)] “"1], [s2 (t:3)] %, [s2 (t.4)] “*]

or the intensities of departure from the safetyesta

dinat
subsets{1,234}, {234}, {34}, {4}, respectively coordinates

G @17, @17, AZE1™, [A2@N°, [ @D = explLAT O™

for component E? [s? (t,2)]* = exp[-[12 (2)]“*1],

(2) ) — —[A@ ay
[S?(j) (t II!I a — [1, [S.ﬁ) (t 1)] @y [S(z) (t 2)] (11) [SSI (t’3)] exp[ [ 51 (3)] t]’

[S(z) ('[ 3)] (5} [S(z) ('[ 4)] (11)] [Séi) ('[,4)] ay — eXp[—[/lffl) (4)] (ll)t],
coordinates or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[si (D] =exp[HAF ®]1*1],

[ ) (t 2)] @y [ [/](2) (2)] @y t] [/]é? (1)] @ ’ [/]é? (2)] @ ’ [/]ézl) (3)] @ ’ [/]éel) (4)] @ '
S; (L = expl-{A;, '

o " - for componentE{?
[s;y :3)]™ = exp[-{A; 3)]"t],
[s (6 1Y =[1 [ 6D, [sg? €21,

[s (t,4)]“ = exp[H{AD (4)] “"1], [s2 (3], [s2 (t.4)]“]

or the intensities of departure from the safetyesta

subsets{1234}, {234}, {34}, {4}, respectively coordinates

) 1 1 — A(z) 1 11 '
A2 @], [A2 2)]%, [A2 @)%, [A2 @)]%, o (LD = expl e W1

for component E? [s2 (t,2)]* = exp[HA? @)]91] ,
41

@t 3)14 = —[ 2@ (3)1@
[ (6, 0% =[5 (0]*, [s (121, oo (AN = explA O

[si (13, [s52 (1411 [s2 (t,4)]* = exp[H{A2 (4)] 1],

coordinates or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
[si7 (1] = exp[H AL @] 1]

[5(2) (t 2)] ) — exp[—[)l(z) (2)] 11 t] [/]((321) (1)] @ ’ [/]((321) (2)] @ ’ [/]é? (3)] @ ' [/]((321) (4)] @ '

(2)
[5(2) ('[ 3)] a — exp[_[/](z) (3)] (11)'[] for component E
41 \M a1 )

CHE R ACHE ENE T

[3(2) (t 4)] = exp[ [/](2) (4)] w t]! [57(? (t ’3)] an , [57(? (t,4)] (11)]

445



Soszyska Joanna, Kotowrocki Krzysztof, Blokus-Roszkowshaeszka,Guze Sambor
Identification of complex technical system comptseafety models

coordinates

[ (D1 = explLAY @],
[ (21" = exp[-LAT (2)]*1],
[ (03] = exp[LAT @)]°1)
[ (4] = explLAY (4] 1),

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ@1%, A7 @17, A2 E@1Y, [47 @)N*,
xii) at the system operation statgs:

- the reliability functions of the subsyster§,
components

for componentE/;

[si (601 =[L [sy (1], [s) ©.2)] %,
[s5 (t3)]%, [s (t4)]*7]

coordinates
[ ©1)]% = exp[-[A7 )] 1],
[s (t,.2)]® = exp[-{A7 (2)]“1],
[s (6,3)]1%? = exp[-[A) 3)] *t],
[s (t,4)]" = exp[-{A7 (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[AZ 1, A @1%, (A2 G)N™, [A7 4],

- the reliability functions of the subsysters,
components

for component E?

[si7 (6% =[L[s? (t.D]%, [s7 (£2)] %,
[si? (t3)] %, [si? (t.4)] %]

coordinates

446

[si @D1* = exp[-{A7 @] 1],
[si? €.2)]% = exp[-{A77 (2)] 1],
[s5? (t,3)]* =exp[-{A; @) *1],
[s57 €)% = exp[-{A (4)]*t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @17, [A2 @17, A2 RN, [AD (4],
for component E?

[ (L, 01° =[L [s2 (1], [s2 (t.2)] 2,
[s2 (t3)] 7 [s2 (t4)] ]

coordinates
[s5 (t.D]1* = exp[-{A:7 ] 1],
[s (t,2)]% = exp[-{A3) (2)]*1],
[s2 (t,3)]1 = exp[-{43 3)] 1,
[s3 (t,4)]% = exp[-{A7 (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 1%, (A2 @1, [AZ @1, [A3 (@)%,
for component E?

[si2 (101 =[0 [ (6.1, [ (£.2)]
[si2 €317, [s2 4] ™]

coordinates
[si2 (€. D]% = exp[{A O] 1],
[si? (t.2)]% = exp[HAZ (21%1],
[si2 (t.3)]%? = exp[H{A3 (3)]*1],

[si2 (t.4)]* =exp[{A3 (4] 1],
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or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3@1%, [A2 1%, [43 @N™, [43 @]1*?,
for component E?

[ (01 =[1[s? (0 01* [ (2],
[ (3], s (¢ 4)]*]

coordinates
[s2 (D] = exp[{A7 O] 1],
[ (t,2)]% = exp[-[A5 (2)] 1],
[s:2 (t.3)]% = exp[-{A7 3)] *1],
[s2 (t,4)]" = exp[-{A (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @197, A2 @1%, [A2 @1, [A2 @],
for component E{?

[ (6,01 =[S (D] [si? (0.2)]*,
[ (13, 52 ¢ 4)]*]

coordinates
[s:2 (t.D]* = exp[-{A2 ] 1],
[s:2 (t,2)]% = exp[-{A (2)]*1],
[si? (t,3)] % = exp[-{AY 3)] “1],
[s:2 (t,4)]% = exp[-{Ag (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AQ @1, [AQ @)1, [ @)™, [A5 (41,
for component E?

[ss? (601 =[L [ (0.1, [s57 (£:2)] %,
[sr (t3)] . [s? 4]

447

coordinates
[s5 @ D]1* = expHA @11,
[s:2 (t,2)]% = exp[-{A (2)]*1],
[ss? (t.3)]%? = exp[{A? (3)] 1],
[s52 (€. 4)]% = exp[{AZ (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

A& @17, [A8 1%, [ @1, [A8 @1,
for componentE?

(5101 =[1[s) (D] [ €21,
(5 ¢3)]*. [s (4] "]

coordinates
[se (€. 1]% = exp[{Ag) ©]*1],
[se2 (t.2)]* = exp[HAZ (2)]*1],
[se2 (t.3)]%? = exp[H{Ag (3)] 1],
[se2 (t.4)]* = exp[{AZ (4] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

28 @17, [A8 1%, 4231, [A3 @1,
for component E?

[si2 (101 =[0 [s;7) (t. )], [ (£.2)]
[s; €317, [s,2 ()] ™]

coordinates
[si2 @D]* = expHAZ @11,
[si? (t,2)]* = exp[HAR (2)]1],
[si? (t.3)]%? = exp[H{A7 (3)]*1],

[ (4] = exp[LAY @)]°21],
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or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
[AZ@1%, A7 @1, [A2 @N%, [47 @17,

- the reliability functions of the subsyster,
components

for componentE

[ (601 =[L[sLf (D], [s? (0.2)] %,
[ ()], [st2 (4] ]

coordinates
[si? (t.D]1* = exp[-{A; ] 1],
[s? (t,2)]% = exp[-[Ai (2)] 1],
[si? (t.3)]1% = exp[-{A77 3)] 1],

[s) €)% = exp[-{ AL (4)]*t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A7 1%, [ @17, [ GN%, [A? (41,
xiii) at the system operation states:

- the reliability functions of the subsyster,
components

for component E

(s 01% =[L[s (D] [ ¢2]*,
[ (03], [ (4] *]

coordinates
[s7 @11 = exp[-{A7 O)]*1],
[s? (t.2)]% = exp[-{A7 (2)]*1],
[s (6,3)]% = exp[-{AT (3)]““1],
[s €. 4)]" = exp[{A7 (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

448

[A2 @17, A2 @1%, [A7 @™, (A2 @™,

- the reliability functions of the subsysters,
components

for component E?

[ (6,012 =[L s (D] [s? (0.2]*,
[ (3], [s2 (4] ]

coordinates
[ (€D = exp[{ A7 O] 1],
[s (t,2)]% = exp[-[A? (2)] 1],
[ (t,3)]* = exp[{A7 3)] 1],
[s (t,4)]" = exp[-{A ()] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2@1%, A7 @17, [A2 @1, [A2 @1,
for component E?

[s?(t M =1 [s? (t,D]*,[s2 2],
[s? (t.3)]“,[s2 (1.4)] *] ’

coordinates
[s3 (D1 = exp[{A3 )] 1],
[s3 (t.2)]% = exp[-{A7 (2)]1*1],
[s3 (.31 =exp[{A3 ()] 1],

[s12 @ 9]™ = exp[-{A7 (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

21", 2@, (A2 @1, A2 @),

for component E?

[si2 (101 =[ [si9 €117, [s2 €21,
[si2 €317 [s2 €41 %]
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coordinates

[ (D1 = expELAL 11,
(5 (621" = exp[HA2 (@)1,
[ (631" = explAZ (3] 1]
[ (4] = expELAL @)1°1),

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 @17, A2 @19, [43@1%, [43 @1,
for component E?

[ (01 =[L[s2 (D] s 1.2] .
[ (3], [ (4] ]

coordinates
[s2 (€D = exp[{ A7 )] 1],
[ (t,2)]% = exp[-[AZ (2)]*1],
[s2 (6,31 = exp[{ A7 3)] 1],
[ (t, 41" = exp[-{A (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

A2 @1, 1AZ @1, 1AZ @1%, 147 @),

for component E{?

[ (6,012 =[0 [ (D] [si? 0.2]*,
[ (130, [ ¢ 4)]*)

coordinates
[si? (D] = exp[{A2 )] 1],
[s:2 (t,2)]% = exp[-{A7 (2)]*1],
[si? (t,3)] = exp[{A2 (3)] *1],

[si2) 0.1 = exp[-{A2 (4)] 1],

449

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AQ @1, A2 @1, [AQ @Y, [ (41,
for component E?

[ss (b ™ =[L[s3? €1, [s2 (2],
[ss? €:3)]1% [ss7 (€. 4)] ]

coordinates
[s5 @D = expHAZ @] 1],
[si? (t,2)]% = exp[-[AZ (2)] 1],
[s5 ©.3)]% = expHA (3)]*1],
[s5 €. 4]™ = exp[{As (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ 1%, A2 @17, 142 G, 45 (4N,
for componentE?

CHE R NEENENCHE)
[ €3] [s2 ¢ 4]

coordinates
[se €. D]% = exp[HA W] *t],
[se2 (t.2)]* = exp[-[Ag (21*°1],
[se2 (t.3)]%Y = exp[HAZ )11,
[se2 (t.4)]% = exp[H{Ag (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ @1, A2 @17, 142 G, 4 (4N,
for component E{?

[ (601 =[S (1], [ ¢.2)] ",
[ (3], [ (4] %]
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coordinates
[ (D1 = expELAY @11,
[ (21 = expELAY @11,
[ (03] = expAY @)1
[ (4] = expELAY @)1°1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ @1, [AZ @17, A7 @Y, [A7 @17,

- the reliability functions of the subsyster,
components

for component E/;?

[si” (61 =L s €D, [s €2)] %,
[si” €3], [ (t.4)] ]

coordinates
[s (€D = exp[{ A )] 1],
[s? (t,2)]% = exp[-[A (2)]*1],
[si? (6,31 = exp[{A7 3)] 1],
[si? (t, 4] = exp[-{A7 ()] *t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

(A2 @1, (AL @1, (A9 @1, AL @),

Xiv) at the system operation states:

- the reliability functions of the subsyster,
components

for component E

[si (601 =[L [s (1], [s7) €21,
[siy t3)]%.[s (t4)]*]

coordinates

450

[s7 (t.D]%Y = exp[-[A7 @] *1],
[sy (t.2)]* = exp[-[A (2)]*°1],
[sy (t.3)]1"Y = exp[-[A7) 3)] *1],
[s? (.41 = exp[{A7 )11,

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[A2 1%, [A2 @1, [A2 @1, [A7 @],

- the reliability functions of the subsysterfs,
components

for component E?

[si7 (6 1% =[L[s? (6.1, [s (£2)] 7,
[s57 (€3)]%, [s? (t.4)] ]

coordinates
[s (D] = exp[-{A @] *t],
[si? (t,2)]% = exp[-{A}? (2)]*"1],
[s (t,3)]1% = exp[-{A 3)] ““1],
[si? (t,4)]" = exp[-{A (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, A2 @17, [AD @1, [A7 (@)%,
for component E?

[ (601 =[L[s2 (D], [s2 0.2]*.
[ ()%, [ (4] *]

coordinates
[ (611" = explH{AZ W] 1],
[s (2% = exp[-{A7 (2)]“1],

[si2 ©.3)]* = exp[-{A5 (3)]*“1],
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[s12 €] = exp[-{A (4)]*“1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 @1, [A2 @1, [A42 RN, [A2 (4],
for component E?

[s:2 (601 =[L [s9 (D], [s2 (£2)]
[si (£3)] . [s? . 4]1]

coordinates
[si? (1] = exp[H{AZ @]**1],
[si2 (t.2)]% = exp[HA (2111,
[s5 ©.3)]% = exp[H{A;7 3)]““1],
[si? (t. 4] = expHAZ (411,

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[/](2) (1)] (14) [/](2) (2)] (14) [/](2) (3)] 14) [/](2) (4)] (14)
for component E?

[si (6% =[L[s? (D], [si9 (€21,
[si2 (t3)] %, [s7 (t.4)] %]

coordinates
[s:2 (D] = exp[-{A:7 ] *t],
[s:2 (t,2)]% = exp[-{Ai7 (2)]*"1],
[s2 (t,3)]% = exp[-{A5 3)]““1,
[s:2 (t,4)]" = exp[-{A7 (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
(A2 @1, A9 @1, [A2 @)%, A8 (@],

for componentE?

451

(s (00 = [t [s? 0 D] ™ [s? €],
[ (£3) . [s? ¢ 4)] ™)

coordinates
[si? (D] = exp[{A2 @] *“t],
[si? (t,2)]" = exp[-[AY (2)] 1],
[s:2 (t,3)]1% = exp[-{AY 3)]““1,
[si2 (t, )] = exp[-{A (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, [A2 @1, [22 @1, [A2 (1%,
for component E/?

[ (601 =[1[s (D] [ €21,
[ (3] [ (4] "]

coordinates
[ss? (D] = exp[{Ag) ] *°1],
[s:2 (t,2)]% = exp[-{A7 (2)]*"1],
[ss? (t.3)]"Y = exp[{A? (3)]*1],
[ss? (t.4)]* = exp[-{A (4)]“*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

2 @1, [A2 (1%, [A2 @1, [ @1,
for componentE?

[se2 (t 019 =[1 [sg? (€. )1, [s5? (t.2)1*,
[se €31, [s5? €411

coordinates
[s$? (t 1] = exp[H[AZ @)] 1],

[se2 (t.2)]* = exp[HAZ (2)]*1],
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[s& (63)]% = expHAL 3)]“1], [A2 @1%, A2 @1%, [AD @1, [A7 @],
[ (t,4)]" =exp[H{A2 (4)] “°1], Xv) at the system operation states:
or the intensities of departure from the safetyesta - the reliability functions of the subsysters,
subsets{1,234}, {234}, {34}, {4}, respectively components
SO, (A2@1%, @1, [A2@1%,  for component E(
for component E? [s?(t, 01" =[L[s? (D], [s? (t.2)]*7,

() 5) ) as)
[37(? (t, [ﬂl ) = [l [S%) (t,l)] (14) , [S%) (t,2)] (14) , [311 (t 13)] ’ [511 (t ,4)] ]

[ (£3)]“, [s2 (:4)] ] coordinates
coordinates [s? D] = exp[-[A] O] *],
[17 1% = exp[{AS W] 1], [ (1,21 = exp[AS (2] 1],
[ 0,21 = expl-A2 (211, [s5 (:3)]% = expl-{A2 3)] 1]
[s2 (t,3)]“ = exp[HA? (3)]““1], [s? (4] = exp[{A7 (4)] 1],
[s? (t,4)] " = exp[{A? (4)]“1], or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
or the intensities of departure from the safetyesta

subsets{1234}, {234}, {34}, {4}, respectively AT @1, A9 @1%, [A7 @Y, A3 @#)]*,
[A? @], [A2@2)]%, [A2@3)], [1? (4)]", - the reliability functions of the subsysters,
components
- the reliability functions of the subsyster, ®
components for componentE};
for componentE? [s2 (L M™ =L [sD D1 [s7 t.2)]*,

[si? ©3)] . [s:7 (t:4)]*]
[si (6% =[L [s? (D], [s (£2)] %,

[ (t,3)] Y, [sY (t,4)] ““] coordinates
coordinates [s@ (t,1)] % = exp[-[A? 1)]*1],
[si? (D] = exp[-{A; ] *t], [s? (t,2)]* =exp[-[42 (2)]*1],
[s (€,2)]“ = exp[-[AY (2)]“1], [s? (€,3)]™ = exp[-[A% (3)] 1],
[s (t,3)]1% = exp[-[A 3)]““1], [s? (t,4)]® = exp[-[A? (4)] 1],
[ (t,4)]* = exp[-{AY (4)] “1], or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively

or the intensities of departure from the safetyesta (2) ) @ © 0
subsets{1,234}, {234}, {34}, {4}, respectively AP 1%, [A47 @17, [A7 @)1, [A47 D],

452
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for component E? [s? (t,2)] " = exp[-[A2 (2)] 1],

I8, 01% =[5 (.01, [s €2)] . (5 @3] = expl-A7 @171,

[s (t3)]%,[s7 (t.4)] "]
[si @)% = exp[-{A7 (4] 1],

coordinates _ N
or the intensities of departure from the safetyesta

[s2 (1] ® = exp[[A2 )] 1], subsets{1234}, {234}, {34}, {4}, respectively
[s? (£,2)]%9 = exp[{A2 (2)] 1], [A2@1%, (A2 @1%, [A2 1%, [A2 @1,
[s2 (t.3)]"? = exp[-[A% (3)] *t], for component E;?

[s2 (t,4)]“ = exp[-[A2 (4)] “1], [s3)(t 01" =[% [ €. D1, [s? (t.2)]%,

[s (t.3)]%, [s32 t4)] ™1
or the intensities of departure from the safetyesta

subsets{1234}, {234}, {34}, {4}, respectively coordinates
[A3 @17, [A2 @19, [A2 @1, [A2 (4], [ (€ D]1" = exp[-{A%) )] “O1],
for component E® [s? (6,2)]% = exp[-[A5) (2)] 1],
[s?(t, )% =[L[s? (t,1)]*, [s? (t,2)]*, [ (t.3)]% = exp[-[1% (3)]“1],

(2) ’3 (15)’ (;) ’4 (15)
(S (I s LA [ (L 4)]™ = expl-[A% (@) 1]

coordinates _ B
or the intensities of departure from the safetyesta

[ ()] = exp[LA2 @] 1] subsets{1234}, {234}, {34}, {4}, respectively
(52 621 = explA2 @], A2 @19, 1491, D@1, 112 @],
[59 (€.3)]% = explAL )1, for componentE,;

(52 4] = explLA (@]°1], [(8,010 =[L 152 (D], [s2 (2],

[s2 (t.3)]%, [ t4)]%]
or the intensities of departure from the safetyesta

subsets{1234}, {234}, {34}, {4}, respectively coordinates
A2 M1, [A22)]%, [A2 @)1, [A2 (4)]*, [s2 (t, 1] = exp[-[AZ @)]“1],
for componentE? [s2 (t,2)]%° = exp[{A? (2)] ],
[s (6,017 =[L [s{? (t, 1)1, [s (t2)]", [s2 (t,3)]® = exp[-[A2 (3)] 1,

[Sl(j) (t 13)] = ’ [S]f) (t14)] (15)] [S(Z) (t 4)] @15 — exp[ [/](2) (4)] (15) t],

coordinates or the intensities of departure from the safetyesta

[s? (1L.1)]% = exp[LA2 ()] 1], subsets{1,234}, {234}, {34}, {4}, respectively

453
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A2 M1, [A2@]1%, A2 @)%, (A2 @)%, [s2 (t2)]* = exp[HAD @)]“1],
for component E;; [ (£,2)] = exp[H{A2 ()] 1],
[ (4, 01% =[ [s (L D1%, [s €21, [ (£.3)]% = exp[HAZL @)]*1],

[s? (€319, [s57 ¢ 4] ™1
[ (641" = exp[-{AZ (4)]*1],
coordinates
or the intensities of departure from the safetyesta

[s? (t,1)]“ = expHAL @] “1], subsets{1234}, {234}, {34}, {4}, respectively
[s? (1,2)]“0 = exp[HA? (2)] 1], [A2 @17, [AQ@1%, A2 BN, 148 @1,
[ (£3)]% = expHAL (3], for component &,

[s? (t,4)]* = exp[-[A2 (4)]%91], [se (6 01%% =[L [ (¢, ], [ €21,

[ss (t3)]1%, [sg? (641
or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively coordinates
[AZ 1%, 457 1%, [45) Q1% [A7 @1, [se2 (D] = exp[H{A @)]*1],
for componentEY? [s? (t,2)]% = exp[HA? (2)]*1],
[s: (L ™ =[1 [s? €. D]®, [s52 (1.2)] %, [se2 (t.3)]%7 = exp[{A] 3)] 1],

[si 3%, [s ¢
[57 4] = exp[-AZ (4)]°71],
coordinates
or the intensities of departure from the safetyesta

[s@ 1] =exp[-{A2 )] 1], subsets{1234}, {234}, {34}, {4}, respectively
[si? (t,2)]% = exp[-[AZ (2)] 1], [A8 @1%, [48 @1, [A8 GN™, [42 (1*,
[s:2 (t,3)]1% = exp[-{AY 3)]*t], for componentE?

[si2 (t,4)]% = exp[-[A (4)] 1], [s72 (6 01 =[L [s7? ¢, D], [s72 €21,

@ (£ 3)149 [s@ (t,4)]%
or the intensities of departure from the safetyesta LS’ €3 Lo A

subsets{1,234}, {234}, {34}, {4}, respectively coordinates

[AZ 1%, [A2 @1, [42 N, 42 (4, [s? (t,1)]“® = exp[{A? ()] *1],
for componentE? [s? (t,2)] ™ = exp[HA? (2)]“*1],
[S(Z) (t m s — [:L [Sé? (t 1)] (15) [S(Z) (t 2)] (15) [Sﬁ) (t,3)] s — eXp[—[/l(fl) (3)] (ls)t],

[ss €3], [ss? €)™

[si? (t,4)]"° = exp[H{A% (4)]*1],
coordinates
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or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ@1%, A7 @1, [A2 @N%, 42 @1,
xvi) at the system operation states:

- the reliability functions of the subsyster§,
components

for component E/;

[si (601 =[L [sy 1], [s) €21,
[s5? (t3)]1°,[sy (t4)]*7]

coordinates
[ @11 = exp[-[A7 )] *t],
[s (6,.2)]% = exp[-{A7 (2)]“1],
[s ©3)]1% = exp[-{A 3)] *t],
[s (t,4)]" = exp[{A7 (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[AZ O, A @1%, (A8 @)1, [A7 4],

- the reliability functions of the subsysters,
components

for component E?

[si7 (6% =[L[s? (6.1, [s (£2)] %,
[si? (t3)]%, [si? (t.4)]*]

coordinates
[s2 (t.D]* = exp[-{A;? ] 1],
[s (t,2)]" = exp[-[A? (2)] 1],
[s (t,3)]1% = exp[-{A 3)] “t],
[s? (t,4)]" = exp[-{AD (4)] *1],
or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively

455

[AD @1, [A2 @17, [A2 @1, [AD @),
for component E?

[s2(601% =[L[s2 (D], [s2 0.2)]*.
[ ()%, [ (4] ]

coordinates
[s3 (t.D]* = exp[-{A:7 ] 1],
[s3 (t,2)]" = exp[-[A5 (2)] 1],
[s (t.3)1% = exp[-{A5 (3)]“t,
[s3 (t,4)]" = exp[-{A (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 O1%, [A2 @1, [ RN, [A2 (41,
for component E?

[s:2 (6 01% =[L [ (6. D], [s2 (£ 2)]
[si2 (£3)] . [s t.4]*]

coordinates
[si? (1] = exp[H{AZ @]*°1],
[si? (t.2)]" = exp[HAZ (21%1],
[s5 ©.3)]% =exp[H{A;7 3)]“1],
[si2 (t.4)]% = expHAZ (4)]“t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 @1%7, [A2 @19, [43 @1, [A3 @)1,
for componentE?

[sid (6% =[L[s? (D], [si9 (€21,
[si2 (t3)]%, [si7 (t.4)] %]

coordinates
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[si @ D1 = exp[-{A @],
[si2 (€. 2)]% = exp[-{A7 (2)] *1],
[si ©.3)]* = exp[-{A (3)]*t],
[si2 (€)% = exp[-{ A (4)]*t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1%, A2 @1%, [A2 @1, [A2 @],
for component E{?

[ (6,01 =[S (D], [ (2] *,
[ (3] [ (4] ]

coordinates
[s2) (t.D]* = exp[-{A57 ] *t],
[s2) (t,2)]% = exp[-{A5) (2)]“71],
[s2 (t,3)]® = exp[-{45) (3)] “t],
[s2) (t,4)]" = exp[-{AZ) (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, [A52 (1%, [A2 N, [42 (1*,
for component E{?

(s (L0 = [t [s2 (¢ D] ™. [s2 €],
[ (£3) . s ¢4)] ™)

coordinates
[s2 (D] = exp[-{A52 ] 1],
[s (t,2)]% = exp[-{A%; (2)]“71],
[s (t.3)]1% = exp[-{A%) (3)] ““t,

[ (4] = exp[{AZ (@] 1],

456

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A5 @1%7, [A2@1%, [A2 @1, [A5 4],
for componentE?

[ (6010 = [0 [ (1%, [ 2]
[ €3] [ ¢ 4)]°]

coordinates
[s32 @D]* = expHAZ @11,
[ss? (t,2)]* = exp[HAZ (2)]],
[s3? (£.3)]%Y = exp[H{A5 (3)] 1],
[s52 (€. 4)]% = exp[{A7 (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

A2 @1%, [45 (1%, [A9 @)N™, [43 @1,
for componentE?

(s (L0 = [t [s? (0 D]*. [s? €],
[ (£3) . [s? ¢ 4) ™)

coordinates
[si? (D] = exp[{A2 O] 1],
[s:2 (t,2)]% = exp[-{A7 (2)]*1],
[s:2 (t,3)]1% = exp[-{AY 3)]“t,
[si2 (t,4)]" = exp[-{A (4)] *1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1%9, [A2@1%, [A2 @1, [A2 4N,
for component E?

[ss (LO1%0 = [0 [s2 @117, [s2 (€. 2)]*,
[ss? (t3)]%.[s? 4] %]
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coordinates or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[ss? (D] = expHAL @] *t],
[AZ @1, (A2 @1, [A2E1, 47 @)1,
[s:2 (t,2)]% = exp[-{A (2)] 1],
xvii) at the system operation statgs:
[ss (t,3)]% = expHASZ (3)]“°1],
- the reliability functions of the subsyster§,
[ (t,4)] %9 = exp[HAZ (4)]“1], components

or the intensities of departure from the safetyesta for componentE}
subsets{1,234}, {234}, {34}, {4}, respectively
[si (6017 =[L [sy) 117, [s? t.2)]7,

[AS @1, [A2 @)1, A8 3)]%, [A2 @)1, [s® (3)]“7,[s (t,4)] “"]

for componentE? coordinates
[ (6 01° =[L [ € D1, [s52 (£2)]*, [ (t1)]* = exp[-LAZ @] "],
[s¢ (6317, [sg? (t.4)]°7]
[s 217 = exp[H{AD @)]""1],
coordinates
[s ©.3)]%” = exp[-{A (3)]*"t],
(s (11" = expHAD @] 1],
[ (6, 4)]* = exp[-{A7 (4)]* 1],
[s57(£.2)]" = expHAD @111,
or the intensities of departure from the safetyesta

[s? (t,3)]" = exp[HA? (3)] 1], subsets{1,234}, {234}, {34}, {4}, respectively
[s? (t,4)]* = exp[-[A2 (4)]“91], (AR O, A2 @17, A @I, [A7 @,
or the intensities of departure from the safetyesta - the reliability functions of the subsysters,

subsets{1234}, {234}, {34}, {4}, respectively components
S @1, DA @1%, A2 @)%, 147 @), for componentEy
for component E? [s? (N =[L[s? D1, [s7 €21,

[si? ®3)]7,[s? (t.4)] "]
[s72(t01% =[0 [s;7) (6. )17, [ (£.2)]

[s? (t,3)] 9, [s? (1,4)]“?] coordinates

coordinates [s? (t.1)]*" = exp[{A? @)] 1],
[s% (t1)]% = exp[{AT 11, [s2 (t,2)]*” = exp[-[A2 (2)] 1],
[si? (6,2)]" = exp[-{A7 (2)] 1], [s? (t,3)]*” = exp[-[A? (3)] “"1],
[s7? (£.3)]"Y = exp[H{A7 (3)]1 1], [s? (t,4)]*” = exp[-[A2 (4)]“"1],

or the intensities of departure from the safetyesta

[s? (t,4)]* = exp[H{A? (4)]“1], subsets{1,234}, {234}, {34}, {4}, respectively
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[A2 @17, A2 @17, [AD G, [AD (@17,
for component E?

[ (601" =[L IS5 (D], [ €],
[ (3], [s2 4]*]

coordinates
[s3 (D] = exp[{A7 W] 1],
[s3 (t,2)]"" = exp[-{A7 (2)]*"1],
[s3 (t.3)]* = exp[-{A57 3)]*t,
[s3 (t, 4] = exp[-[A2 (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3 O, [AZ2 @17, [ @1, [A2 (417,
for component E?

[s:2 (601 =L [s2 @D [ €217,
[si? (3], [s 1]

coordinates
[si2 (€. D]%” = exp[{A;3 @)]"1],
[si? (t.2)]"" =expHAZ (2111,
[si2 (t.3)]"” = exp[H{A3 (3)]*"1],
[si2 (t.4)]"" = expHAZ (4)]*"1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A3@1%, [A3 @17, [A3 BN, [A3 @1*7,
for component E?

[si (6% =[L[s7 €D, [s2 2],
[si2 (t3)] %, [s? (t.4)] "]

coordinates
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[si @D = exp[-{A2 M]“"1],

[si2 (€,2)]"” = exp[{A (2)]*1],
[si ©.3)]* = exp[-[A;7 3)]“ 1],
[si @] = exp[-{A5 (4)] 1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @177, [AZ @17, [A2 RN, [AZ (417,
for componentE?

[s2 (01 =[1 [ (1], [s& (t.2)] ",
[s2 (t3)] " [s2 (t4) 7]

coordinates
[ (D] = exp[H{A57 W] *°1],
[s2) (t,2)]"” = exp[-{AZ) (2)]*"1],
[s2 (t,3)]*” = exp[{A% 3)] *1],
[s2) (t, )] = exp[-[AZ (4)]*"t],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @177, [252 (@17, [A2 N, [42 (17,
for component E{?

(52 (L0 = [t [s2 €117 [s2 €.2] ",
[ (£3] 7. (s (t4) ]

coordinates
[s (D] = exp[{A2 ] 1],
[s (t,2)]"” = exp[-{AZ; (2)]*"1],
[s (t.3)]1*" = exp[-{A%) 3)]*t,

[ (4] = exp[-{AZ @) 1),
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or the intensities of departure from the safetyesta coordinates
subsets{1,234}, {234}, {34}, {4}, respectively
[ (D] = expHAL O] *1],
[A5 @1%7, [22 @17, [A3 N, [45 (*7,
[s5 (6,2)]*” = exp[H AL (2)]“"1],
for componentE?
[ss? (t,3)]"" = exp[HA 3)] 1],
[ss (6017 =[L [s;? € D], [s52 (2],

[s? (t3)]"”,[s? (t.4)]“"] [s$ (t,4)]*” = exp[{AZ (4] 1],
coordinates or the intensities of departure from the safetyesta

subsets{1,234}, {234}, {34}, {4}, respectively
[ € D] = expHAL 1“1,
A8 @17, A8 @17, [A 3N, [A) (@17,
[ (t,2)]"” = exp[{A5) (2)]*"1],
for componentE?
@ ((,3)] %" = A9 (3)] 1],
[s2 (13)]™ = expHAZ @] S 1% = [ [ D] [s (2]
[ 4] = expAT (4] 1), [s6? 3], [s2 (4] 7] |

or the intensities of departure from the safetyesta coordinates
subsets{1,234}, {234}, {34}, {4}, respectively
[s? ¢ D] = expHAZ @111,
A8 @17, A8 @17, [A9 @GN, [43 @1*7,
[ (621" = expHAZ (21711,
for componentE?
[s¢? (t,3)]"" = exp[-Ag 3)] 1],
[s (6. 01% =L [s (1] [s (127,
[s? (t.3)] ", [s? (t.4)]“"] [s62 (A1 = exp[-[A (4)]“ 1],

coordinates or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[si? (L] = exp[-[A5 ©]1*"1],
[ O1%7, A8 1%, [A8 @1 [AZ @17,
[s (1,2)]* = exp[{AZ (21”11,
for component E{?
[ (3] *" = exp[AZ (3] 1],
[s3 (101 =L [s; @1, [s2 217,
[si €] = exp[-[A (4)] 1], [s2 (£3)] %", [s? (t.4)]*"]

or the intensities of departure from the safetyesta

coordinates
subsets{1,234}, {234}, {34}, {4}, respectively

[ (01" = expELAY 171,
217, P2@17, 2@ 1AL @],

f E(z) [Sgi) (t,2)] @ = exp[_[/]gl) )] (17)t] ,
or component

[ 3] = expl-1A @)*"1),
(001 =[1 [ (D]* [ 21",

[ €3], [ ¢4 "] [ (. 41%7 = expHA ()]
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or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ @1, [AZ @17, [A7 @1, [A7 @17,

- the reliability functions of the subsysterfs
components

for component E?

[s?(t M =L s 1], [s? 1.2)] 7,
[s €3], [s 41 *"]

coordinates
[ (D] = exp[-{A7 ] * 1],
[s2 (t,2)]"” = exp[-[A2 (2)]“"1],
[s? (t,3)]"” = exp[{A7 )] *"1],
[s2 (4] = exp[-[A7 (4)]“"1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @17, [A2 @17, [A2 @17, [A2 @],
for component E{)

(5 (1,017 =0 [ (L], [ (t:2)] 7,
[ (3], [ (4] ]

coordinates
[s2 D] = exp[-{A5 M]“"1],
[s2) (t.2)]"” = exp[-[A3 (2)]“"1],
[s2 (t,3)]” = exp[{45 (3)]“"1],
[s2 (t,4)] " = exp[-[A5) (4)]“"1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[AZ @1, 43 @1%7, [45 @1, [ (4],

for component EY

460

[ (601 =[0 [ (D], [ (2],
CHE RNCH RS

coordinates
[ (0.1 = exp[-{A M]“"1],
[s2 (t,2)]"” = exp[-[A3 (2)]“"1],
[s5? (.3)]“” = exp[{ A7 (3)]“"1],
[s (t,4)] " = exp[-[A5) (4)]“"1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @O1%", [A2 @17, [43 @GN, [45 (417,
xviii) at the system operation states:

- the reliability functions of the subsysterf,
components

for componentE?

[s? (M =L [sD D], [s 2],
[s €3], [s? ¢.4)]*7]

coordinates
[s? (t.D]® = exp[{A7 O)]*1],
[s? (t.2)]* = exp[-[A7 (2)]“°1],
[ (t,3)]* = exp[{A7 (3)]*t],
[ (t, 4] = exp[-[A7 (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, [A2 @1, [A2EN™, [A2 @],

@®
for componentE;;

[s2 (601 =[L[s) (1], [s37 ©.2)]%7,
[s2) t3)]%.[s3) €)1 *]

coordinates
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[s22 (£ D] = exp[-{Az) )] ““1] ,
[s22 (1.2)]* = exp[-{A3) (2)]*°1],
[s3 €.3)]% = exp[-{A3) (3)] *tl,
[s3) (4]0 = exp[-[A3) (4)]*1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

[A2 @1, [A2 @1%, [AZ N, [ @],

for component EYY

(576,01 =L [ (L), [ (221,
(5 3], [ (4]

coordinates
[s2 D] = exp[{A5) W)]*°1],
[s% (.2)]® = exp[-{A5) (2)]**1],
[s2 (t.3)]1"7 = exp[{A5 (3)]“°1],
[s52 (1, 4)]"Y = exp[-[A3} (4)] “1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively

(A1, (A2 @1%, [N, [A3 @1,

- the reliability functions of the subsyster§,
components

for componentEY

[si (6 1% =[L [s? t.D]", [s (£2)] %7,
[s5 3)]%, [s? (t.4)]*]

coordinates
[ (t1]% = exp[-[A @]°1],
[sif (t.2)]*® = exp[{A (2)]"1],

[siy ©.3)]* = exp[-{A; (3)]*1],
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[s5 41" = exp[{AY (4)]“°1],

or the intensities of departure from the safetyesta
subsets{1,234}, {234}, {34}, {4}, respectively
[T @1, [A?@1%, 1A @)%, (A @),

5.1.3. The Stena Baltica ferry technical
system components safety data collection

5.1.3.1. Data coming from experts

In the Tables 1-5there are given the approximate
realizations

[ W]®, k= 12345, u= 1234,
b=12,..18

of the mean values

[ (W] = E[[TOW]™], k = 12345,
u= 1234 b=12,..18

of the conditional lifetime$T,* (u)]®, k= 12345
u= 1234, b=12,...18
component E  of

in safety states of the
the Stena Baltica ferry
subsystemsS, , k = 12345 in particular operation

statesz,, b=12,...18 estimated on the basis of the
expert opinions.
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Table 1.The approximate mean valupg® (u)] of the subsysten$, components conditional lifetimes

[T,” (W)]® in particular operation statez

Subsyste Ei1
mS

componet

Operation| Safety state The approximate mean valugg® (u)]” of the conditional lifetimegT,” (u)]” of the

state z, subsets

{uu+1..4} | componentE® (in yeard

z,

30
25
22
20

30
25
22
20

30
25
22
20

30
25
22
20

30
25
22
20

30
25
22
20

cl|ocjcjcjc|jcjcljlc|jcjc|lc|clclc|lclclc|lclc|lc|lclc|Cc|c
AIWINR|RWINERPIRWNRPRWINIEP[RWINEFP|ARIWIN|F-

30
25
22
20

30
25
22
20

30
25
22
20

30
25
22

cl|cjcjcjc|jcjcjc|jcjc|jc|jclc|c|c
WINIR|PARWINR|IRWINIRPR|IRAWIN
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20

30

25

22

20

30

25

22

20

30

25

22

20

30

25

22

cl|ocjc|jcjc|jcjcjc|cjcljc|lclclc|lc|c|c
AIWINFR|RWINRPIRWNRFRRARW®WNRFPA

20

Z18

Table 2.The approximate mean valugg® (u)]® of the subsysten$, components conditional lifetimes

[T,? (u)]® in particular operation statez

Subsyste B | En Ei3 Eis = E2 = Eu Es: Ee1 | En
m S,
compone
nts
Operation|  Safety | The approximate mean valugg® (u)]® of the conditional lifetimegT,® (u)]® of
statez, | state o
subsets | the componeng;” (in yearg
{u,u+1,...4}
z
z, u=1 30 30 30 30 15 15 15 30 3( 30 30
u=2 25 25 25 25 14 14 14 25 25 25 25
u=3 20 20 20 20 13 13 13 22 27 2P 22
u=4 18 18 18 18 12 12 12 20 2( 20 20
z, u=1 30 30 30 30 30 30 30 30 3( 30 30
u=2 25 25 25 25 25 25 25 25 25 25 25
u=3 20 20 20 20 22 22 22 22 27 2P 22
u=4 18 18 18 18 20 20 20 20 2( 20 20
z, u=1 30 30 30 30 - - - 30 30 30 3(
u=2 25 25 25 25 25 25 25 5
u=3 20 20 20 20 22 22 22 2
u=4 18 18 18 18 20 20 20 20
. u=1 30 30 30 30 - - - 30 30 30 3(
u=2 25 25 25 25 25 25 25 5
u=3 20 20 20 20 22 22 22 22
u=4 18 18 18 18 20 20 20 20
z, u=1 30 30 30 30 30 30 30 30 3( 30 30
u=2 25 25 25 25 25 25 25 25 25 2b 25
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u=3 | 20] 20| 20 20| 22 22] 22 22 20 2 J
u=4 | 18| 18 18 18| 20| 20/ 20 29 200 20 2
u=1 | 30| 30| 30| 30 15 15 15| 30 30 30 3
u=2 | 25| 25| 25 25 14 14 14 25 28 25 2
u=3 | 20| 20| 20 20 13 13 13| 22 22 20 2
u=4 | 18| 18 18 18 12 12 12 20 20 20 2
u=1 | 30| 30| 30| 30 15 15 15| 30 30 30 3
u=2 | 25| 25 | 25 25 14 14 14] 25 25 25 2
u=3 | 20| 20 | 20 20 13 13 13| 22 22 20 2
u=4 | 18| 18 18 18 12 12 12 20 20 20 2
u=1 | 30| 30| 30| 30 15 15 15| 30 30 30 3
u=2 | 25| 25| 25 25 14 14 14] 25 25 25 2
u=3 | 20| 20 | 20 20 13 13 13 22 22 22 2
u=4 | 18| 18 18 18 12 12 12 20 20 20 2
u=1 | 30| 30| 30| 30| - - - 30| 30| 39 3
u=2 | 25| 25| 25 25 25 25| 2§ 5
u=3 | 20| 20| 20 20 22 22| 22 2
u=4 | 18| 18 18 18 20 20 | 20| 20

u=1 | 30| 30| 30| 30| - - - 30| 30| 39 3¢
u=2 | 25| 25| 25 25 25 25| 2§ 5
u=3 | 20| 20| 20 20 22 22| 22 2
u=4 | 18| 18 18 18 20 20 | 20| 20

u=1 | 30| 30| 30| 30| - - - 30| 30| 39 3(
u=2 | 25| 25| 25 25 25 25| 25 5
u=3 | 20| 20| 20 20 22 22| 224 22
u=4 | 18| 18 18 18 20 20 | 20| 20

u=1 | 30| 30| 30| 30| 30| 30/ 30 30 30 30 3
u=2 | 25| 25| 25 25| 25| 25| 25 25 28 25 2
u=3 | 20| 20| 20 20| 22 22| 22 22 24 22 2
u=4 | 18| 18 18 18| 20| 20/ 20 20 200 20 2
u=1 | 30| 30| 30| 30 15 15 15| 30 30 30 3
u=2 | 25| 25| 25 25 14 14 14] 25 25 25 2
u=3 | 20| 20 | 20 20 13 13 13| 22 22 20 2
u=4 | 18| 18 18 18 12 12 12 20 20 20 2
u=1 | 30| 30| 30| 30 15 15 15| 30 30 30 3
u=2 | 25| 25| 25 25 14 14 14] 25 25 25 2
u=3 | 20| 20 | 20 20 13 13 13 22 22 22 2
u=4 | 18| 18 18 18 12 12 12 20 20 20 2
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Table 3.The approximate mean valugg® (u)]® of the subsysten$, components conditional lifetimes

[T, (u)]® in particular operation statez

SUbsyStem Ell E21 E31 E41 E51
S,
componet
Operation |  Safety | The approximate mean valugg® (u)]® of the conditional lifetimegT,® (u)]®
state z, state @ (;
subsets | Of the componenE;™ (in yearg
{u,u+1,.4}
z u=1 5 5 30 - -
u=2 3 4 25
u=3 2.8 3 22
u=4 2.5 2.5 20
z,
Z2
23
Z,
5
ZG
Z7
Z, u=1 5 30 | - - -
u=2 3 25
u=3 2.8 22
u=4 2.5 20
Z, u=1 5 30 | - - -
u=2 3 25
u=3 2.8 22
u=4 2.5 20
ZlO
le
212
213
Z,
215
216
Zl7
» u=1 5 5 | 30| - -
u=2 3 4 25
u=3 2.8 3 22
u=4 2.5 2.5 20
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Table 4.The approximate mean valugg” (u)]® of the subsysten$, components conditional lifetimes

[T, (u)]® in particular operation statez

SUbsyStem Ell E21
S,
componet
Operation | Safety | The approximate mean valugg ” (u)] of the conditional lifetimegT, (u)]®
statez, State @
subsets | Of the componenE;™ (in yearg
{u,u+1,.4}
Z1 u=1 20 -
u=2 16
u=3 15
u=4 14
22
Z3
Z, u=1 20 | -
u=2 18
u=3 16
u=4 15
. u=1 20 | -
u=2 18
u=3 16
u=4 15
. u=1 20 | -
u=2 18
u=3 16
u=4 15
Z7
ZB u=1 20 -
u=2 16
u=3 15
u=4 14
z, u=1 20 | -
u=2 16
u=3 15
u=4 14
ZlO
le
z, u=1 20 | -
u=2 18
u=3 16
u=4 15
Z. u=1 20 | -
u=2 18
u=3 16
u=4 15
Z.0 u=1 20 | -
u=2 18
u=3 16
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u=4 15
Zi5
Zig
Zy7
Z.e u=1 20 -
u=2 16
u=3 15
u=4 14

Table 5.The approximate mean valugg® (u)]® of the subsysten$, components conditional lifetimes

[T,® (u)]® in particular operation statez

Subsystem =T =% =
S
componet
Operation | Safety | The approximate mean valugg® (u)]® of the conditional lifetimegT, (u)]”
state z, state ® (;
subsets | Of the componenE;™ (in yearg
{u,u+1,...4}
z,
2, u=1 30 | 30 | 30
u=2 25 25 25
u=3 22 20 20
u=4 20 18 16
Z3
Z4
5
ZG
z, u=1 30 30 30
u=2 25 25 25
u=3 22 20 20
u=4 20 18 16
ZB
29
Z, u=1 30 30 30
u=2 25 25 25
u=3 22 20 20
u=4 20 18 16
le
212
213
Zy,
215
216
v u=1 30 30 30
u=2 25 25 25

467




Soszyska Joanna, Kotowrocki Krzysztof, Blokus-Roszkowshaeszka,Guze Sambor
Identification of complex technical system comptsmeafety models

3 22 20 20
4 20 18 16

Z18

5.1.3.2. Data coming from components safety
states changing processes AP D1¥=0.2,[19 (2)]" = 0.25,

There are no data collected from the Stena Baltica
ferry technical system components safety states [45 (3)]1” =0.3,[45)(4)]”=0.4,
changing processes.

(A9 @)]%=0.033,[12(2)]“ = 0.04,
5.1.4. Statistical identification of the Stena
Br}dticaferry technical system components [A9 (3)]® = 0.045,[ A (4)]“ = 0.05.
safety

The subsysten®, consist of componenE”  with

the intensities of departure from the safety states
subsets {1234}, {2,3,4}{34},{4}, respectively

5.1.4.1. Statistical identification of the Stena
Baltica ferry technical system components
safety on the basis of data coming from

eXpertS [/](4) (1)] w=0. 05, [/](4) (2)] ®=0. 06,

To identify the parameters of multistate safety
functions of Stena Baltica ferry technical system
components the statistical data coming from their
failure processes are needed. The statisticaltbata

[A9 (3)]® = 0.065,[1“ (4)]® = 0.07.

has been collected is givenTables 1-5 At the operation statez,, i.e. at the unmooring
From data given imables 1-5on the basis of the operations state the ferry is built oh, =3
resulting from (8) formula subsystemss, S, and S, forming a series structure
shown inFigure 14
[A® (u)]® ‘[ (k)(l TR k= 12345, The subsystens, consist of componenE® with
the intensities of departure from the safety states

subsets {1,234}, {2,3,4{34},{4}, respectively
u= 1234, b=12,...18

. A2 @®)]® =0.033,[4%(2)]? = 0.04,
we get the approximate valudgl” (u)]® of the
subsystemsS,, b= 12345, components unknown  [A%(3)]® = 0.045,[A% (4)]® =0.05.
intensities [A” (u)]® of departure from the safety

@
states subsefl234}, {2,3,4}, {34}, {4}, while the The subsystemS, consist of componentE]’
2 2 2 2 2 2 2 2

system is operating in the operation statg, EZ, EY, EY, EY, EY, EY, EP, EY,
b=12,...18. The results are presented below. E®, E?, with the intensities of departure from the
At the operation stateg,, i.e. at the cargo loading safety states subsets {1234}, {2,3,484}, {4},

and un-loading state the ferry is built of respectively
n, =2subsystemsS, and S, forming a series

structure shown iffigure 13 [A2 @]1® = 0.033,[A(2)]” =0.04,
The subsystemS, consist of componentsE?,
EY, EY with the intensities of departure from the
safety states subsets {1234}, {2,3, 434}, {4},
respectively

A9 @] =0.2,[42()]= 03, [A2 (3)]= 0.05,[ A (4)]® = 0.055,

[A?(3)]® =0.05,[A? (4)]® = 0.055,

[A% @0)]@ = 0.033,[42 (2)]® = 0.04,

[A:(L?i) (3)] = 035, [A:(L:‘;) (4)] o= 04’ [A(Z) (1)] (2 — =0.033 [/1(2) (2)] (2) — =0. 04
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