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ACHIEVING RELIABILITY FROM
DATA

Module 1.2en
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effective

How can we increase equipment reliability?
A
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By capturing and then analyzing
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maintenance and repair history
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Reliability improvement

depends on Reliability Analysis
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Reliability analysis requires oo

|. Maintenance Event 2. Condition data
History@

=

o
Ny
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Quantitative
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CBM
Optimization
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|. Predictive capability of CM data?
. Which monitored variables?
. Remaining useful life?

R,

. ROI?

2

3

4. Predictive confidence!?
5

6. Predictive performance

Copyright © 2019 LivingReliability All rights reserved.
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Predictive (PdM, CBM) performance
Conditional
Probability
Density f(t)
0
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Predictive (PdM, CBM) performance

Conditional
Probability
Density f(t)
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FF
Predictive (PdM, CBM) performance I;F
A1 m
Conditi L _B(t \f
RULE L Qorsnn=1() e (Xo)
Density f(t) ¢ =
Current
Time
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TreeToExcelEnc : Database- C:\Users\Mur\Documents\DropboxOld\livingreliabilityinc\articles\Living RCM Process\TreeToExcelEnc.accdb (Access 2007 - 2016 file format) - Access

Home  Create External Data

Treeview Example

sarch term 2

Database Tools

Help £ Tell me what you want to do

- Z1453 (21453) )
698 (X3698) ()

AIR AND LUBRICATION SYSTEM [X3698-All
7: BUCKET AND HANDLE GROUP [X3698-B1
7: CROWD SYSTEM (X3698-CAWDSYS) ()
1: DIPPER TRIP ASSEMBLY (X3698-DIPTRII
1: ELECTRICAL DISTRIBUTION (X3698-ELE
5: HOIST SYSTEM [X3638-HOISTSY) ()

6: HVAC AND CAB GROUP [X36398-HVACCAE
638: X3698-HVACCAB-HEATER (X3698-HVA
664: OPORATORS CAB [X3698-HVACCAB-0I
627: HVAC AND CAB GROUP (X3638-HVACTAB) H'
628 HVAC AND CAB GROUP [X3698-HVACCAB) H'
623 HVAC AND CAB GROUP [X3638HVACTAB) [H'
630: HVAC AND CAB GROUP (X3698HVACTAB) (W'
631: HVAC AND CAB GROUP (X3638HVACCAB) [H'
632 HYAC AND CAB GROUP (X3698-HVACCAB) (H*
633 HVAC AND CAB GROUP [(3698-HVACCAB) H
634: HVAC AND CAB GROUP (X3698-HVACCAB) (In

Navigation Pane

HWVAC AND CAB GROUP (36
637 HYAC AND CAB GROUP (363

634 Search
earch term2 |heater Collapse

Searchterm2 |inverter

Form View

B -

Home  Create External Data

» 3] Treeview Example

arch term 2

Y2253 (v2253) () ~ [Fa

Database Tools

635: HVAC AND CAB GROUP
Floc X3698-HVACCAB
Invertor Room Heater

Fails for any Reason

Cannot contrel temperature in Inverter room. A fault triggered in the
GUI can put the shovel in shutdown mode until the issue is resolved.

sence|Operational

Act Verify operation

rtor room heater for proper operation

Months

Help £ Tell me what you want to do

Y2253 (Y2253) ()

- Z1453 (21453) )

698 (X3698) ()

AIR AND LUBRICATION SYSTEM [X3698-All
7: BUCKET AND HANDLE GROUP [X3698-B1
7: CROWD SYSTEM (X3698-CAWDSYS) ()
1: DIPPER TRIP ASSEMBLY (X3698-DIPTRII
1: ELECTRICAL DISTRIBUTION (X3698-ELE
5: HOIST SYSTEM [X3638-HOISTSY) ()

6: HVAC AND CAB GROUP [X36398-HVACCAE
638: X3698-HVACCAB-HEATER (X3698-HVA
664: OPORATORS CAB [X3698-HVACCAB-0I
627: HVAC AND CAB GROUP (X3638-HVACTAB) H'
628 HVAC AND CAB GROUP [X3698-HVACCAB) H'
623 HVAC AND CAB GROUP [X3638HVACTAB) [H'
630: HVAC AND CAB GROUP (X3698HVACTAB) [H'
631; HVAC AND CAB GROUP (X3638HVACCAB) [H'
632 HYAC AND CAB GROUP (X3698-HVACCAB) ('
633 HVAC AND CAB GROUP [(3638-HVACCAB) H
634: HVAC AND CAB GROUP (X3698HVACCAB) (In
635: HVAC AND CAB GROUP [X3638-HVACCAB) (In
636 HYAC AND CAB GROUP [X3698-HVACCAB) [Lc
637: HVAC AND CAB GROUP [X3638-HVACCAB) (Pl

< >

Navigation Pane

Searchterm1 [634 Search

Collapse

heater

Searchterm2 |inverter

Form View

(635

Floc Descr

635: HVAC AND CAB GROUP
Floc X3698-HVACCAB

Invertor Room Heater

Fails for any Reason

Effect Cannot contrel temperature in Inverter room. A fault triggered in the
GUI can put the shovel in shutdown mode until the issue is resolved.

Consequence|Qperational

Act Verify operation

ActionDescr |Check invertor room heater for proper operation
v | ActionType |cM perfintvl

Cal Intv 6 Months

Record: 1

10f1

TreeToExcelEnc : Database- C:\Users\Mur\Documents\DropboxOld\livingreliabilityinc\articles\Living RCM Process\TreeToExcelEnc.accdb (Access 2007 - 2016 file format) - Access

10/22/2019

Murray Wiseman

Search |

Num Lock

Murray Wiseman

Feedback
4
Notif

Record:

10f1

5142659452

» o>

OFF
W
Os

Search i

Num Lock 5 %
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Requires

Copyright © 2019 LivingReliability All rights reserved.

Object part?
Ending event:

PF?

precision

17

=]

File

Navigation Pane

- TreeToExcelEnc

Users\Mur\D Id\livingreliabilityinc\articles\Living R

Home  Creste  BdenalData  DatabaseTools  Help O Tell mewhat you want to do

Treeview Example

s\ TreeToExcelEnc.accdb (Acc

le format) -

rct
Y2253 (Y2253) ()

- Z1453 (21453) )

698 (X3698) ()

AIR AND LUBRICATION SYSTEM [X3698-All
7: BUCKET AND HANDLE GROUP [X3698-B1
7: CROWD SYSTEM (X3698-CAWDSYS) ()
1: DIPPER TRIP ASSEMBLY (X3698-DIPTRII
1: ELECTRICAL DISTRIBUTION (X3698-ELE
5: HOIST SYSTEM [X3698-HOISTSY) ()

6: HVAC AND CAB GROUP [X36398-HVACCAE
638: X3698-HVACCAB-HEATER (X3698-HVA
664: OPORATORS CAB [X3698-HVACCAB-0I
627: HVAC AND CAB GROUP (X3638-HVACTAB) H'
628 HVAC AND CAB GROUP [X3698-HVACCAB) H'
623 HVAC AND CAB GROUP [X3638HVACTAB) [H'
630: HVAC AND CAB GROUP (X3698HVACTAB) [H'
631; HVAC AND CAB GROUP (X3638HVACCAB) [H'
632 HVAC AND CAB GROUP [X3638-HVACTAB) (M
633 HVAC AND CAB GROUP (X3698-HVACCAB) (H'
634: HVAC AND CAB GROUP [X3698-HVACCAB) (In
635 HYAC AND CAB GROUP [X3698-HVACCAB) [In
636: HVAC AND CAB GROUP [X3698-HVACCAB) [Lc

< >

634 Search

heater Collapse

iSearchterm 2 |inverter

Form View

637 HYAC AND CAB GROUP (X3638-HVACCAB) P, AC

635: HVAC AND CAB GROUP

X3698-HVACCAB

ObjPart Invertor Room Heater

Fails for any Reason

Effects Cannot control temperature in Inverter room. A fault trij
GUI can put the shovel in shutdown mode until the issu

Consequence|Qperational

Verify operation

Descr | Check invertor room heater for proper opera

ype CM

Record: 1

Notification

10f1

5142659452

» o

OFF
CE:

Search

Num Lock
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File

»

635 g
- 21453 (21453) () N 5142659452 OF
698 (X3638) )
AIR AND LUBRICATION SYSTEM (X3698-All @
7: BUCKET AND HANDLE GROUP [X3698-B1 scr - |635: HVACAND CAB GROUP o
7: CROWD SYSTEM (X3698-CRWDSYS) () :
1: DIPPER TRIP ASSEMBLY (X3698-DIPTRII X356 HVACCAB
1: ELECTRICAL DISTRIBUTION (X3698-ELE i oo Hoat
5: HOIST SYSTEM [X3698-HOISTSY] ) nvertor Room Heater
6: HVAC AND CAB GROUP [X3698-HVACCAL Fails for any Reason
638: X3698-HVACCAB-HEATER [X3698-HVA
664: DOPORATORS CAB [X3698-HVACCAB-0I Cannot contrel temperature in Inverter room. A fault triggered in
627: HVAC AND CAB GROUP (<3638 HVACCAB) (H) GUI can put the shovel in shutdown mode until the issue is resolv
628 HVAC AND CAB GROUP (<3698 HVACCAB) (H)
623 HVAC AND CAB GROUP (<3698 HVACCAB) (H'
2 | |30 HVAC AND CAB GROUP [X3698-HVACCAB) ' eloperationsl
&€ | |631: HVAC AND CAB GROUP [X3638 HVACCAB) (H' perationa
S | |632 HVACAND CAB GROUP (<3698-HVACCAB) ()
S | |633 HVAC AND CAB GROUP [X3638:HVACCAR) (H' Verify operation
2 | |634: HVAC AND CAB GROUP (<3638 HVACCAB) In
2 | |635 HYACAND CAB GROUP (<3638 HVACCAB) (In Check invertor room heater for proper operation
636, HVAC AND CAB GROUP (X3698-HVACCAB) [Lc
637 HVAC AND CAB GROUP (3638 HVACCAB) [P ™
< > 6 Months
11 634 Search
12 |heater Collapse
searchterm 2 [invi
term3 |inverter Record: 4 < 1ot1 | » »i» Search [«
.
Form View Num Lock

TreeToExcelEnc : Database- C:\Users\Mur\Documents\DropboxOld\livingreliabilityinc\articles\Living RCM Process\TreeToExcelEnc.accdb (Access 2007 - 2016 file format) - Access

Home  Create External Data

‘ Z5] Treeview Example

Database Tools

Help

£ Tell me what you want to do

urray W

- Y2253 (Y2253) ()

10/22/2019

Copyright © 2019 LivingReliability All rights reserved.

Technicians

20
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Feedback

Notification

635: HVAC AND CAB GROUP
ric X3698-HVACCAB
Invertor Room Heater

ng Falls for any Reason

Cannot control temperature in Inverter room. A fault triggered in the
GUI can put the shovel in shutdown mode until the issue is resolved.

> I/mo

equence Operational

Verify operation

ActionTy ™

00

ActionDescr  (Check invertor room heater for proper operation

6 Months

Potential Failure

Life Ending Event?
Functiopal Failure

Context
dependent

Creste  External Data  Database Tools  Help

» | 5 Treeview Example

Y2253 (Y2253) () ~
- Z1453 (21453) )

698 [X3698) ()

AIR AND LUBRICATION SYSTEM [X3698-All
7: BUCKET AND HANDLE GROUP [X3698-BI
7: CROWD SYSTEM (X3698-CRWDSYS) ()

1: DIPPER TRIP ASSEMBLY (X3698-DIPTRII
1: ELECTRICAL DISTRIBUTION (X3698-ELE
I5: HOIST SYSTEM (X3698-HOISTSY) ()

16: HVAC AND CAB GROUP (X3698-HVACCA
638: X3698-HVACCAB-HEATER (X3638-HVA
664: OPORATORS CAB (X3698-HVACCAB-0!
627 HVAC AND CAB GROUP (X333 HVACCAB) (H
628 HVAC AND CAB GROUP [X3638-HVACCAB) (H
629 HVAC AND CAB GROUP (X3638HVACCAB) (H
630: HVAC AND CAB GROUP (3638 HVACCAB) (H
631: HVAC AND CAB GROUP (C363HVACCAB) (H
632 HVAC AND CAB GROUP (X3638-HVACCAB) (¥
633 HVAC AND CAB GROUP (<3638 HVACCAB) (H
634: HVAC AND CAB GROUP ({3633 HVACCAB) (In

Navigation Pane

s TreeToExcelEnc : Database- C:\Users\Mur\Documents\DropboxOld\livingreliabilityinc\articles\Living RCM Process\TreeToExcelEnc.accdb (Access 2007 - 2016 file format) - Access

L Tell me what you want to do

635: HVAC AND CAB GROUP
X3698-HVACCAB

Invertor Room Heater

Fails for any Reason

Cannot control temperature in Inverter room. A fault triggered in the
GUI can put the shovel in shutdown mode until the issue is resolved.

Operational

Verify operation

637: HVAC AND CAB GROUP [X3638HVACCAB) (Pl , | ALgion1ype

< >

1 634 Search

Searchterm 2 [heater Collapse
Searchterm 2 finverter

Form View

™ erfint

6 Months

Murray Wiseman

C o -
oo
o
R .n " Micro;gf.t“jb
=t
= Office
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One-to-one Relationship

ObjectPart

Left Front Idler Roller Assembly
2 Riﬁht Front Idler Roller Assembly

OEM . .
Engineering

Copyright © 2019 LivingReliability All rights reserved.

- ObjectPd¥

Adjuster Bolting
2 Bushing

3 Cap

4 Idler

5 Pivot Shaft Bearing

6 Roller

7 Seal

8 Shaft

9 Track
10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler

k 14 Equalizer Bar

23

One-to-one Relationship
ID . ObjectPart . D f . Objeca‘
Left Front Idler Roller Assembly Adjuster Bolting
2 Riﬁht Front Idler Roller Assembly 2 Bushing
3 Cap
OEM 4 |dler
— p— 5 Pivot Shaft Bearing
Manuals =7
WM—E 6 Roller
e —————,
h—;z% 7 Seal
= 8 shaft
9 Track
10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler
k 14 Equalizer Bar
Copyright © 2019 LivingReliability All rights reserved.
24
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One-to-one Relationship

- ObjectPart
Left Front Idler Roller Assembly
2 Riﬁht Front Idler Roller Assembly

OEM

BOMs

Copyright © 2019 LivingReliability All rights reserved.

-

Adjuster Bolting
2 Bushing

3 Cap
4 |dler

5 Pivot Shaft Bearing

6 Roller
7 Seal

8 Shaft
9 Track

10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler
k 14 Equalizer Bar

Objeca

25

One-to-one Relationship

- ObjectPart -
Left Front Idler Roller Assembly
2 Riﬁht Front Idler Roller Assembly

Copyright © 2019 LivingReliability All rights reserved.

-

Adjuster Bolting

2 Bushing
3 Cap
4 Idler

9 Track

10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler
14 Equalizer Bar

ot Shaft Bearing

Objeca

26

LivingReliability
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One-to-one Relationship

ObjectPart
Left Front Idler Roller Assembly
2 Right Front Idler Roller Assembly

N S
S

MATCI

Copyright © 2019 LivingReliability All rights reserved.

—

( = Objeca

Adjuster Bolting
2 Bushing
3 Cap
4 Idler
5 Pivot Shaft Bearing
6 Roller
7 Seal
8 Shaft
9 Track
10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler

\ 14 Equalizer Bar )

27

One-to-one Relationship

ObjectPart

Left Front Idler Roller Assembly
2 Right Front Idler Roller Assembly

Copyright © 2019 LivingReliability All rights reserved.

( = Objeca

Adjuster Bolting
2 Bushing
3 Cap
4 Idler
5 Pivot Shaft Bearing
6 Roller
7 Seal
8 Shaft
9 Track
10 Bogie Major
11 Bogie Minor
12 Crawler Shoe
13 Drive Tumbler

\ 14 Equalizer Bar

28

LivingReliability
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One-to-one Relationship

ID - ObjectPart -
Left*ront Idler Roller Assembly

Front Idler Roller Assembly

2 Riﬁ

Copyright @ 2012 LivingReizuiity All right

29

ID ( = Objeca
Adjuster Bolting

2 Bushing

3 Cap

4 Idler

5 Pivot Shaft Bearing
6 Roller

7 Seal

8 Shaft

9 Track

10 Bogie Major

11 Bogie Minor

12 Crawler Shoe

@ 12 Drive Tumbler
14 Equalizer Bar )

One-to-one Relationship

- APMS
ID - ObjectPart -

mf - ObjectPa

-

Btrategy data

Failure Mode qud.ij

FlocDescr  [634: HVAC AND CAB GROUP |

Os

Feed

» -

(Notiflcation 2 o 2
o *

30

LivingReliability

Floc [x3698-HVACCAB |
ObjPart [Invertor Cabinet Heater ‘
ObjDmg [Fails for any Reason ‘
Effects Inverter cabinet heater fails to operate. Fault triggered in GUI which
might put the shovel in shutdown mode until the issue has been
resolved
Consequence Operational
Action [Check semi-annually ]
ActionDescr [Check invertor cabinet heater for proper operation a ]
ActionType [CM Perfintvl | | | \
Cal Intvl [6 ] [Months l \
\ B— o e

15
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31

|ldent Date| Workingdge| HN |-edence|Event | lron| Lead|Calcium
17-66 | 9/26/94 6030| 1 1|0C 0 0| 5000
17-66 | 10/24/94 B633| 1 of* 14 2| 5835
17-66 | 11/21/94 7319 1 0" 11 1| 4827
17-66 | 11/21/94 7319] 1 1|0C 0 0| 5000
17-66 | 12/19/94 7902| 1 o}~ 5 0 5313
17:66 | 1/16/95 8474 1 0" g 4| 5138
17-66 | 1/16/95 8474 1 1/0C 0 0] 5000
17-66 | 2/13/95 9108| 1 of* 8 2| 5033
1766 | 3/13/95 9732| 1 0* 18 5| 4050
17-66 | 3/13/95 9732| 1 1]0C 0 0] 5000
17-66 | 4/10/95 10320{ 1 of* 25 3| 5576
17-66 | 4/23/95 10524| 1 2|E 25 3
17-66 | 4/24/95 10524| 2 4 0
17-66 | 5/08/95 10886 2 0 0
17-RR | RANR/MAR 1NRARRI 2 1 n

Copyright © 2019 LivingReliability All rights reserved.
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Notifications

Events table Suspended
lifetime

FF Failure mode 15

D

FF Failure mode16

FF Failure mode16

Calendar Time

Failure mode15

PF Failure mode15

v
Copyright@ 2018 LivingReliakility All rights reserved

Gilizas

Life end by
suspension

33
RA software
ALGORITHM manages uncertainty
Conditional
Probability
Density f(t)
Uncertainty
Copyright © 2019 LivingReliability All rights reserved.
34
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Low confidence
Pessimistic analysis

Copyright © 2019 LivingReliability All rights reserved.

35

v

40 ton truck v4.1
¥ || 1. To transfer up to 40 tons of materi ;
’ A 1. Unable to transfer any materi

~ A 2. Transfers less than 40T
h 1. Transmission Fails caused by n/a
'n' 2. Braking system

L+ 3. Steering system

L& 4.cab

Copyright © 2019 LivingReliability All rights reserved.
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The CBM Optimizer
%] UNIVERSITY OF Centre for Maintenance
o TORONTO Optimization and Reliability
Engineering (C-MORE)
Andrew Jardine
Dragan Banjevic
Copyright © 2019 LivingReliability All rights reserved.
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calibre 64bit
- E-book m.

Dia

Dropbox

EPSON
Evernote
Evernote
EXAKT
EXAKT Decisions
EXAKT Modeling
Excel

Explaindio

Feedback Hub

FileHippo App Manager
FileZilla FTP Client

Firefox

Focusrite Audio Engineering Ltd

Food & Drink

= O R

£ A W& NG BoAM [

10/22/2019

[ID EXAKT- Modeling - Cat340T_WMOD.mdb - [=] X

File Edit Modeling ModelDBase View Window Help

b OO m ek TN

[ C_inspections =8 50 B =

17-66 v -
Ident I Date] Workingfge| HN] Precedenclll Event Calcium| Magnes A
[3l[17-66] 12/30/93 0 1 B 5000

1766 1/01/34. 1 - 3758
17-66 1/17/94 1 3622
1766 2/14/34 1 - 3504
1766 214794 1 oc 5000
1766 3714734 1 - 4603
1766 anzsa 1 J 5067
17-66 4N2/34 1 oc 5000
17-66 5/09/94 1 = 4619
17-66 6/04/34 1 " 4784
1766 6/04/34 1 oc 5000
17-66 7/04/34 1 B 4517
17-66 8/02/94 1 * 4062
17-66 8/02/94 1 oc 5000
17-66 8/29/94 1 s 4562,
1766 9/26/34; 1 * 4409
1766 9/26/34; 1 oc 5000
17-66 10/24/34 1 - 5835
1766 11721794 1 - 4827
17-66 1172134 1 oc 5000
1766 1219/34 1 - 5313
1766 1/16/95; 1 5138
17-66 1/16/95 1 oc 5000
1766 2/13/95 1 . 5039 o2
1766 3713/35 1 4050
17.66 313795 1 5000
17-66 4/10/95 1 5576
17-66 4/23/95 1 5576
1766 4724735 2] 5000
1766 5/08/95 2] W 4584
1766 5/08/95 2] oc 5000
1766 6/05/35; 2 * 5218
1766 7103735/ 2 ‘ 4955
17-66 7/03/95 2] oc 5000
17-66 8/01/95 2] - 4830
1766 APARR g a7

<

(W[ «[77 28 |

NUM

40

LivingReliability
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[ EXAKT- Modeling - Cat340T_WMOD.mdb
File Edit Modeling ModelDBase View Window Help

D 00 +e By &R 2K

j
-
<
>

.
3F

]

=

,.T.|§|T.

=]

HEEEEEEEEEEEEE R R RS E R R
=
b

 EEEREEE
{x]

o

3 =
3

RIPRQ7

=~
NN

41

[ EXAKT- Modeling - Cat340T_WMOD.mdb
File Edit Modeling ModelDBase View Window Help

D 00 +e By &R 2K

j
-
<
>

.
3F

]

=

,.T.|§|T.

=]

HEEEEEEEEEEEEE R R RS E R R
=
b

 EEEREEE
{x]

o

3 =
3

N

b |
(211}

=~
NN

42
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kD £3XAKT- Modeling - Trans (i
File Edit Modeling ModelDBase View Window Help

D OO + 28 Ba &R 2%

s A Trans (i)
remmfl Haul Trucks
EXAKT, Condition - Based Maintenance Software

PHM Parameter Estimation
Trans (il) (350 T Transmission Qil Analysis)

Summary of Events and Censored Values

Sample Size Failed

Censored (Def) Censored (Temp)
13 6 3 4

09:01 AM Sun., Jan. 27, 2019

£\ Z
nez@spnn 0] e D[RO
i1

% Censored
53.8

in. Standard

i) Ea Wald DF p-Value

Exp of 95% CI
Estimate Lower Upper

Scale & 4| - |1638e+04 - - 7.109e+04
Shape Nsgur |y [ 1187 | 1es [1]0000532| - 2739 | 7276
< Iron f02626)| Y [ 007738 [ 1152 [1] 0.000689 | 13 0111 | 04143

Lead 0.376 7.83 0.005138

1.789

-) Not applied
*) Based on 5% significance level. ’Y tested, Gamma (Cov) = 0 tested

43

[ EXAKT- Modeling - Trans (il
File Edit Modeling ModelDBase View Window Help

D OO + 2 Bxn & 28

B3 Trans (i)

[=)@=]

Markov Chain Model Survival Probability Matrix
(Based on Transition Rates and PHM)
Covariate: Iron (Group 0)

Trans (il) (350 T Transmission Oil Analysis)
Current Working Age = 8000.00 [Hrs]

Observation Interval = 250.00 [Hrs]
Initial Working Age = 0.00 [Hrs]
Regular Maintenance Interval = Not Used

Displayed Transitions

e@)E=]

Covariate  Group Transition Values State At Maintenance Initial State

¥on 0 AllDisplayed Not Used 10, 4.004] (#0)

Lead [} lgnored Hot Used 10, 0.01] (#0)
Transition Probabilities

State At Age: 8250.00 [Hrs)

State At Age: 9.009 18.018 Above
8000.00 [Hrs) . to 18.018 76.923

010 4.004

4.004 t0 9.009

9.009 to 18.018 i : 9 0.755863

18.018 to 76.923 X 0.000574

Above 76.923

* The case is not applicable

44
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D
File Edit Modeling | DBase View W Help
he @O 2 n &R 7N
o @ = ®
oo ChUsers\Mun\Des _ Conditional Density Function "
5 Tables 3
+-[) _SelectedH
o[ _SelectedH: 34
+-[[ C_Events w
~
D Gt o RULE
o[ Costanalyd s
4 [ Covariates( = -
4 [ DecCovaria * 1
o[ Dectventst % ;
1[0 Decisions £ 1.5+
+-[0 DecModels a
3 [ Events 14
v [0 EventsDesc
¥ [0 Histories 054
+-[ Inspectiong
4[] LH_Events -
Model : - . ' :
4 [ Modes 8000 10000 12000 14000 16000 18000 20000
1[0 Residuals: 1
1[0 Residuals: 1 Working Age = 9629.00 [Hrs]
. MM Reciduale: 1
‘ P e
RUL=2793.49300€ StdDev=1785.727289
Probability Interval Mean + k*StdDev Interval Probability
(1115854, 13213.59] 12422 49 = 0.50*1785.73 [11529.63, 13315.38]
[11004.86, 13610.22) 12422.49 2 0.75"1785.73 [11083.20, 13761.79]
[10841.03, 14117.86) 12422.49 2 1.00"1785.73 [10636.77, 14208.22]
[10645.53, 14827.14) 12422.49 2 1.50"1785.73 [9743.90, 15101.08)
[10427.91, 15998.97] 1242249 2 1.75°1785.73 [9629.00, 15547.52]
11021398, 17123.40) 1242249 2 2.0011765.73 [9629.00, 15983.95)
[9997.23, 19525.38) 12422.49 2 2.50"1785.73 [9629.00, 16886.81) v
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- 627: HVAC AND CAB GROUP [X3638-HvA!
- 628 HVAC AND CAB GROUP [X3838-HvA
629; HVAC AND CAB GROUP [X3898-HVA!
- 630: HVAC AND CAB GROUP [X3638-Hval
- B31: HVAC AND CAB GROUP [X3638-HvA
632: HVAC AND CAB GROUP [X3838-HVA!
-633: HVAC AND CAB GROUP [X3638-Hval
634: HVAC AND CAB GROUP [X3538-HVAI
635: HVAC AND CAB GROUP [X3838-HVA!
- B36: HVAC AND CAB GROUP [X3838-HVaAl
637: HVAC AND CAB GROUP [X3638HVAI ,

< : >

earch term 1 ‘ Search |

earch term 2 Collapse |
earch term 2

earch term 2 J I:
o e v225 VD S Formi==
121453 2145310 ) Notification [eggass Al @
2arcn term ] "
rategy data ) Feedback
@-6564: Y2253 [¥2253) () A [Failure Mode \qsz'/ j ¢
#-5041: 21453 [21453) ) Notification @FF
£-1: X3698 [X3638) ()
&-2: AIR AND LUBRICATION SYSTEM (X Orr
&-117: BUCKET AND HANDLE GROUP (x| Floc Descr [627: HVAC AND CAB GROUP ] o
& 157: CROWD SYSTEM [X3698CRWDS | | X2658-HVACCAR |
& 261: DIPPER TRIP ASSEMBLY (X3698- s
&-281: ELECTRICAL DISTRIBUTION [X3t .
& 475 HOIST SYSTEM (x3698-HOIsTsy | O01Part HVAC & Cab Group | ]
-626: HYAC AND CAB GROUP (X3698-H | Objomg [Failure | ‘
& 638: X3698-HVACCAB-HEATER [X36
| @& 664: DPORATORS CAB [X3698-HVAI Effects Failure: mechanical/ structural/ electrical damageMechanical/

structural/ electrical failure

Consequence|Asset unable to operate, downtime to repair/ replace

Action

ActionDescr |Check Cab HVAC for proper operation and check panel for lube f ‘

ActionType |CM Perfintvl

component depending on failure severity

Check

11
6 Months

Cal Intvl

)

.n Microsoft®
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