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Why Optimizer+

» Risk based maintenance leads to
preventative maintenance plans

» Use of ‘generic maintenance strategies’

= Balance between financial results,
operational results and risks

= Use of asset tree EAM system

= Maintenance plans lead in determining
the yearly budget

= Sharing knowledge with other
maintenance organisations

= Decisions have to be objective and
reproducible

=  Strives toward continuous improvement
In the maintenance process
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Relation between Optimizer+ and EAM

KPI 5-10 year maintenance budget

! ‘ EAM reports Risk based PM optimization
& OEE _ Maintenance strategy simulation
\ Failure analysis Life cycle costing
Past Present Future

looking back ‘lagging’ looking ahead ‘leading’
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*Business Objectives
* Asset tree

*Quick RCM

* Asset library
*RCM

*RBI (EEMUA 159)

*Maintenance concepts
*Export to EAM

Do -

m
N

Adapt | Check
+ Adjust maintenance / *‘What if scenarios
*Export to EAM J \ *RCA
X J
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Functionalities of Optimizer+

Optimizer+ consists of the following modules:

file  Zan  Windows B lofo - =
radl

@ Help V FM-Library i@} Business objectives ﬁ FMECA z Maintenance concept ? Quick FMECA
@ Sirulation g User Reports ' Stock management

| Shortcuts: < g B | @

" | FlexGrid

Stock management is FlexGrid is a user friendly
used for optimization of functionality to review

Spare parts : and edit mass data
Root Cause Analysis uses

problem solving to identify
the root cause of faults or
problems
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Business objectives: severity

Go to risk matrices

-
» Configure Business Objectives =

Business Objectives with Classifications R
[ Generate factor weights ] [ % ]

Description Class Weig... Default Value:
Environment
Health & Safety > 10M BExdensive Damage 1 720
Reputation 1-10M Major Damage 2 240
100-1000k Local Damage 3 80
10-100k Minor Damage 4 26
0-10k Slight Damage b 3
< Ok No Damage & 1
i R | KN |
[ New ] [ Delete ] [ MNew ] [ Delete ]

Risk = Probability x




Business objectives: probability

F i
“» Classifications M = Classifications i
[ & |
Classification Classification |
Factor: [MTTF ~| Factor: |Repair Duration -
Classification Weighting Factor New Classification Weighting Factor New i
»| > 100 vr 1 — b > 24hr 16 — I
20 ¥r < X <=100Yr 3 Delete 16 hr < X <= 24 hr 8 Delete |
4¥r<X<=20Yr g — dhr<X<=16hr 4 — I
6 Mth = X <=4Yr 27 lhr=X<=4hr 2 |
Ohr < X <=6 Mth 80 Ohr<X<=1hr 1 I
Easily configurable by the user
QK l l Cancel l I Apply I QK I ’ Cancel l l Apply
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Business objectives: risk matrix

Risk Matrix
Selected businezsobjective: |Ecor'|ornic5 | Show rigk numbers
Classifications ~ 100 Vi 20¥Yr<X 4Yr<X <= 6 Mith <X Ohr<X <=
Business Objective r <= 100 Yr 20 Yr <=4 Yr 6 Mth

Easy to update from red
or green with the click of
a button




Asset tree: asset importer

g Bl ns1:Name B ns1:1ag Paren B ns1:runBl ns1:Bui B ns1:startpate Bl ns1:miEl .
BO2 GR()CESSlNG & COMPRESSION = < - = L 1 - —(J:()(J — fllliﬂ Gll Platform
B0242 “LOADING ARMS B02 1 11-20000:00 1 EIET BOZ2 - GAS PROCESSIMG & COMPRESSION
Na5XSSTIL  KaS0n SLEW/LOPN/CIS LOCALL/SW soat2001 \ iimmee 1. | sl B0242 - *LOADING ARMS
ZN-35-XS-871-1  X3501 SECON OPN/CLS LOCAL L/SW B0242001 1 1-1-2000 0:00 1k Elz1 BO242001 - X-3501 LOADIMG ARM
- / L/ -1- :

S AT ATHE e S 5 AN 08§ ZN-35-X1-625-1 - X3501 MOV-550 OPEN/INDI MM/MIMIC
ZN-35-X1-855-1 X3501 SELECT/INDI IN 35XX828 80242001 1 1-1-2000 0:00 1¢ Eﬁ ZM-35-%¥I-625-2 - X3501 MOV-550 CLOS/IMDI MM,/ MIMIC
e e p— I - -0 ZN-35-X1-638-1 - X3501 MOV-557 OPEM/INDT MM/MIMIC
ZN-NB-35134  X3501L\ARM PENDANTJ\B 80242001 1 1-1-20000:00 1 -0l ZN-35-X1-638-2 - ¥3501 MOV-557 CLOS/INDI MM/MIMIC
ZN-35-X1-852-1A X3501 PENDANT/CONT LED CLUSTER B0242001 1 1-1-2000 0:00 14
ZN-35-X1-638-1  X3501 MOV-557 OPEN/INDI MM/MIMIC 80242001 1 1-1-20000:00 1 Eﬁ ZM-35-XI-844-1 - X3501 FWHL MODE/INDI IM 354828
ZN-JNB-35105 %3501 L\ARM PROX SW J/B B0242001 1 1-1-2000 0:00 1 DE ZM-35-¥1-845-1 - X3501 MAMNVREE MODE/IMNDI 35XX525
e T T o001 S IR 088 ZN-35-X1-852-1A - X3501 PENDANT/CONT LED CLUSTER
ZN-JNB-35107 %3501 L\\:RM PRGXSWJQB 80242001 1 1-1-2000 0:00 1 Cﬁ ZM-35-¥1-855-1 - ¥3501 SELECT/IMNDIIN 35xx828
ZN-INB-35106 X3501 L\ARM PROX SWI\B 80242001 1 1-1-20000:00 1
ZN-35-X1-638-2 X3501 MOV-557 CLOS/INDI MM/MIMIC 80242001 1 1-1-2000 0:00 1k g ZMN-35-K5-871-1 - X3501 SECOMN OPM/CLS LOCAL L/SW

7 B 1 1-1-20000:00 1 ZM-35-X5-872-1 - X3501 S5LEW/R OPN/CLS LOCAL L/SW

. R -8 ZN-35-X5-873-1 - X3501 SLEW/L OPN/CLS LOCAL L/SW
Generic Excel template g ZM-35-¥5-874-1 - X3501 ERS O/RIDE SOL/VYV LOCAL
. ZM-JMB-35105 - 3501 LVARM PROX SW J/B
used to import asset 8 ZN-JNB-35106 - 3501 L\ARM PROX S\
structures into Optimizer+ g ZN-JNB-35107 - %3501 L\AR)
> ZM-JMB-35134 - X3501 L .
I bvipegemegueg®  Resulted asset tree in
0§ ZN-JNB-3525 - X3501 Optimizer+ from the

excel import
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Asset tree: DIS importer for additonal data

M 0il Platform nsl:Part_Desc B ns1:Part_Function [ ns1:Component_Desc [ ns1:FailCause_Desc [ nsl:FailCause_Condition [EJns1:MTTF_Months Ed ns1:Maint_Desc B ns1:Maint_Strategy [
T X3501 SLEW/L OPN/CLS LOCAL L/SW LED CLUSTERS Defect Led clusters ein, 120 SAO
Ageing
L:_I ET Bﬂz - GAS p RGCESSIN G &I. CGMP RESSION X3501 SECON OPN/CLS LOCAL L/SW LED CLUSTERS Defect Led clusters Ageing 120 SAO
i z | X3501 ERS O/RIDE SOL/VV LOCAL LED CLUSTERS Defect Led clusters Ageing 120 SAO
B T Bﬂzdz LGADING ARM 5 X3501 FWHL MODE/INDI IN 35XX828 LED CLUSTERS Defect Led clusters Ageing 120 SAO
IEI ET 50242001 X 3501 LG.ADIN G ARM X3501 SELECT/INDI IN 35XX828 LED CLUSTERS Defect Led clusters Ageing 120 SAQ
ﬂ X3501 MOV INST JUNCTION BOX LED CLUSTERS Defect Led clusters Ageing 120 SAO
E XBSUI MO\J SSD GPENHN DI M MIMIMIC X3501 MOV INST J/BOX LED CLUSTERS Defect Led clusters Ageing 120 SAO
EI ﬁ - LED clusters X3501 L\ARM PENDANT J\B LED CLUSTERS Defect Led clusters Ageing 120 SAO
H X3501 PENDANT/CONT LED CLUSTER LED CLUSTERS Defect Led clusters Ageing 120 SAO
E y DEFECtI?E LED Cl USters AgEIng X3501 MOV-557 OPEN/INDI MM/MIMIC LED CLUSTERS Defect Led clusters Ageing 120 SAQ
e p R.Epl ace LED FE‘M X3501 L\ARM PROX SW J/B LED CLUSTERS Defect Led clusters Ageing 120 SAO
X3501 SLEW/R OPN/CLS LOCAL L/SW LED CLUSTERS Defect Led clusters Ageing 120 SAO
H . p VI su al n spECtI on - CBM X3501 MOV-550 OPEN/INDI MM/MIMIC LED CLUSTERS Defect Led clusters Ageing 120 SAO
. 'ﬂ ESUI MO’V SSD CLGS,I'IIN DI MMJ“'MIMIC X3501 L\ARM PROX SW J\B LED CLUSTERS Defect Led clusters Ageing 120 SAO
ﬂ X3501 L\ARM PROX SW J\B LED CLUSTERS Defect Led clusters Ageing 120 SAQ
. ESDI LmRM p RGK Sw JlllrE X3501 MOV-557 CLOS/INDI MM/MIMIC LED CLUSTERS Defect Led clusters Ageing 120 SAO
X3501 MANVRE MODE/INDI 35XX828 LED CLUSTERS Defect Led clusters Ageing 120 SAO
e 08 ¥3501 MANVRE MODE/INDI 35XX828
. 'EE KSSUl SECON Gp N;{CLS LGCA.L Ugw %3501 MOV-550 CLOS/INDI MM/MIMIC LED CLUSTERS Defect Led clusters Ageing 120 SAQ
X3501 SLEW/L OPN/CLS LOCAL L/SW LED CLUSTERS Defect Led clusters Ageing 120 TAOD
X3501 SECON OPN/CLS LOCAL L/SW LED CLUSTERS Defect Led clusters Ageine
oflf 3501 SLEW/R OPN/CLS LOCAL L/SW

,ﬂ KBSUI L\H,ARM P RGK Sw .I\'I,E‘ X3501 ERS O/RIDE SOL/VV LOCAL LED CLUSTERS Defect Led clustegg

X3501 FWHL MODE/INDI IN 35XX828 LED CLUSTERS Defect Led c]

'ﬂ KBSDI MO‘U'SS? CLOS.IIIIN DI MMJ"’MIMIC X3501 SELECT/INDI IN 35XX828 LED CLUSTERS Defect Le,

o8 %3501 MOV-557 OPEN/INDI MM/MIMIC Generic Excel temp|ate
offf X3501 MOV INST J/BOX

off %3501 L\ARM PROX SW \E used to import additonal
98§ X3501 L\ARM PENDANT 1B information into Optimizer+

such as failure data,
maintenance and costs.

a

Enhanced Asset tree from
DIS import into Optimizer+




Asset tree: interfaces

- 5 X
%Interfaces . Language / currency gﬂ‘ Custom
4
w SAP Import installation structure
- |
Infor EAM * Import Maintenance
ﬁ Maximo * Export Maintenance

Optimizer+ has

View Pending exports

General interfaces available with
Object type Configuration _ SAP and other EAM
- Synchronise Assets systems. All mterfac_:lng 5

e based on webservices.




Quick RCM: goals

* Provide insight into the criticality of a (sub)system as a
whole in a fast and efficient way

* Prioritize (sub)systems on criticality

= Deliver a fast and efficient Preventive Maintenance
review

Spend time, money and energy on only important assets




Quick RCM: grid

- QuIckPMECA Grid

Easy to export to

Excel

IT

Apply to (sub)systems
Assign effect to (sub)systems

S — Gesellschaft fur integrierte System

) New ¥ Delete rows ¥ Clear cell range Max Depth 1 - |22] Bxcel ~ [ Clear layout ﬁﬁave\ayout )
Tag | Subsystem | Function Failmode | Ecenomics Health & Safety E | MTTF | MTTR | Comments | Critical
FO1 FIRE ANG GAS Detection of fire/smok... Technical unavailabl... > 10M Extensive Dama... Multiple Fatality Massive Effect Matienal Impact A¥r< X <=20Yr OhreX<=1hr [sel

F FO8 MAVIGATIONAL AL.. Aware ships and guide  Technical unavailzbl Mo injury Mo Effect Slight Impact 4Yr < X <=20Yr OhreX<=1hr =

| E02 ELECTRICAL DISTRL.. Distribute Technical unavailabl... | ect Mo Impact 4¥r< X<=20%r OhreX<=1hr =
E02 ELECTRICAL DISTRI... Distribute Technical unavailabl... Slight Impact 4¥r< X <=20Yr OhreX<=1hr =

| |G03  PROCESS CONTROL Regulate Technical unavailabl... ect Slight Impact A¥r<X<=20Yr Ohr«X<=1hr =
| E06  COMPRESSED AR Supply instrument air Technical unavailabl... Mo Impact Ohr< X <=6 Mth Ohr<X<=1hr =
| EOB COMPRESSED AIR  Supply instrument air Technical unavailabl Mo Impact 0 hr< X <=6 Mth OhreX<=1hr =
| B10 GAS PIPELINES Inspection Technical unavailabl... ect Mo Impact 6Mth< X<=4Yr OhreX<=1hr =

7310 GAS PIPELINES Inspection Leakage . < Ok No Damage ect Slight Impact 0 hr < X <=6 Mth Ohr<X<=1hr =
F06  WATER FIREFIGHT... Fire protection Technical unavailable Effect Matienal Impact A¥r< X <=20Yr OhreX<=1hr s

| E03  SERVICE WATER Supply water to the air... Technical unavailabl... Mo Impact A¥r< X <=20Yr Ohr<X<=1hr =

| E03  SERVICE WATER Supply water to the . Leakage Mo Impact 20Yr«< X <=100Yr OhreX<=1hr =
| G02  INSTALLATIOM M... Inspection Technical unavailabl... ect Slight Impact 6Mth< X<=4Yr OhreX<=1hr =
| B2  GASPROCESSING.. Process& Compress Technical unavailabl... Mo Impact Ohr< X <=6 Mth Ohr<X<=1hr [+
| B2 CLOSED CIRCUIT C... Provide cold water fort.. Technical unavailable Slight Impact 6 Mth < X <=4¥r OhreX<=1hr [sel
| E12  CLOSED CIRCUIT C... Provide cold water fort... Leakage ect Slight Impact AYr< X <=20Yr Ohr<X<=1hr =

: F10 HEATING VENTILA... Ceooling equipment an... Technical unavailabl... =] Y Slight Impact 6 Mth < X<=4Yr OhreX<=1hr =
KL LIFTING EQUIPMENT Pow.pk: transporting p... Leakage ect Slight Impact 6Mth < X <=4 ¥r Ohr<X<=1hr =

| KL LFTING EQUIPMENT Pow.pk: transporting p... Technical unavailabl... 10-100k Minor Damage Mo injury Mo Effect Slight Impact A¥r<X<=20Yr Ohr«X<=1hr =

| KL LFTING EQUIPMENT Pow.pk: transporting p... Technical unavailabl... 10-100k Minor Damage Mo injury Mo Effect Slight Impact A¥r< X <=20Yr OhreX<=1hr =
| ELECTRICAL GENE... Generate Technical unavailabl... 0-10k Slight Damage Slighte Injury Mo Effect Slight Impact 6 Mth < X <=4¥r Ohr<X<=1hr =
| K02 MARINE TRANSPO... =
| KD2  MARINE TRANSPO... =

Configurable



Quick RCM: example

Gas processing & compression

Mean time to Failure = 4 months

Riske Matroe

Selected businessobjective: | Economics \ Show risk numbers

Classifications 100 Yi 20¥r <X AYr<X<= 6 Mih < X ODhr<X <=
Business Objective > r <= 100 Yr 20 Yr <=4 ¥r 6 Mih

Failure cause

Technically unavailable

10 — 100K minor damage




Quick RCM: view In asset tree

| Platform

{ GBZMB - Platform

&1 B02 - GAS PROCESSING & COMPRESSION
-%1 B10 - GAS PIPELINES

-21 B12 - VAPOUR RECOVERY

~aa! EO1 - ELECTRICAL GENERATION -
- ga! E02 - ELECTRICAL DISTRIBUTION > Non-critical
~aal E03 - SERVICE WATER

[

o

%1 ED4 - POTABLE WATER
%1 ED6 - COMPRESSED AIR
-2t EOT - CONTAMINATED WATER DISPOSAL

~21 F12 - CLOSED CIRCUIT CHILLED WATER CONT BLG

-21 FO1 - FIRE ANG GAS

-2t FOG - WATER FIRE FIGHTING > Critical
-%1 FOB - NAVIGATIONAL AIDS

-21 F10 - HEATING VENTILATION & AIR COND

-21 F12 - BLANKET GAS

-2 1 GO2 - INSTALLATION MONITORING

-21 GO3 - PROCESS CONTROL
- &1 KO1 - LIFTING EQUIPMENT
-2 1 K02 - MARINE TRANSPORT

Prioritize systems on a high level based on

the business objectives




Asset library: content

{7 UK library

--{:l Building-related systems
=71 Chemical & Process
-7 Air

{:l Appendages

--{:I Elektra

--l:l Filters

{7 Hoist / listing tackle
(] Housing

--{:I Mixer

--l:l Pipes

EH:l Pumps / mixers

DE Agitator
DE Analysis device pump
Dﬂ Bilge pump

Dﬂ Centrifugal pump

Dﬂ Grinder

DE Mixing spray nozzle
DE Meneo pump <MNM73

DE Metering pump, chem

E|DE Pump, Centrifugal, Dry, Small

Ealf Bearings, electric motor

: Elj? Defect, bearings, electric motor - Wear
E/}g Check correct function of electric motor bearings by listening for unusual noises - CBM
- )/@ Replace bearings, electric motor - CBMF Action

: )/@ Replace bearings, electric motor - FEM

alf Electric motor

alf Electrical circuit/Wiring

Olf Frequency converter

Olf Mechanical seal

Olf Vane

&I? Wear ring

*  One-off building of Parts, Components, Failure behaviour &

w088 Circulation pump, central heating pump Preventive or corrective maintenance.

Easy to build up asset registers with the help of the library
» Create your own generic PM libraries




Asset library: drag and drop

- Optimizers : SQLUitlever db £ - — - - - - =S

File Edit Windows Edra Info

@Ha\p 5 PM-Library (@) Business objectives ﬁwsm z Maintenance concept ? Quick FMECA @Hasnd @S\mu\atmn 2 UserReports ' Stock management 69 Rea [T eemuaiss
%]nterﬁ:es ‘Language/:uvrency

hortcuts: o @il B4 | G G

Custom

LT

<& M Library
("1 Generic Library
-1 Nl library
£ 15014224
£ SAPAMerged 40p
2507 %-3501 LOADING ARM
oBF X3501 ERS O/RIDE SOL/VV LOCAL
oBF X3501 FWHL MODE/INDI IN 35828
oBF X3501 L\ARM PENDANT J\B
ofF X3501 L\ARM PROX SW /B

4 S Able to drag and drop items directly from your
B o e ot o library to your FMECA system

o X3501 MOV INST J/BOX

588 23501 MOV INST JUNCTION BOX
-0H8 X3501 MOV-550 CLOS/INDT MM/MIMIC S
-oH8 X3501 MOV-550 OPEN/INDI MM/MIMIC

-oB8 X3501 MOV-557 CLOS/INDI MM/MIMIC

offf X3501 MOV-557 OPEN/INDI MM/MIMIC
-

ﬁ

m

0 2014 E-g#) Oil Platform .
£ 2015 -5 GBZMB - Platform
) DEMO (UK) 21 B02 - GAS PROCESSING & COMPRESSION
+) Demo modellen Gl-g2f B0239 - *PROPANE LOADING
4] Gebouwgebonden installaties 1 B0240 - “BUTANE LOADING
#] Gemaal 1 B0241 - *GASOLINE LOADING
4] Kraan E-gal B0242 - "LOADING ARMS
4] Kraan labour - &1 B0242001 - X-3501 LOADING ARM |
el o 7N-35-31-625-1 - X3501 MOV-550 OPEN/INDI MM/MIMIC

B2 ZN-35-X1-625-2 - X3501 MOY-550 CLOS/INDI MM/MIMIC
oB8 7N-35-X1638-1 - X3501 MOV-557 OPEM/INDI MM/MIMIC
o8 7N-35-X1-638-2 - X3501 MOV-557 CLOS/INDI MM/MIMIC
S8 ZN-35-X1-844-1 - X3501 FWHL MODE/INDIIN 35XX828
o8 ZN-35-X1-845-1 - X3501 MANVRE MODE/INDI 35X:828
B8 7N-35-X1-852-1A - X3501 PENDANT/CONT LED CLUSTER
o8 7N-35-)0-855-1 - X3501 SELECT/INDI IN 35Xx828

v

@ Rail

-] SAPA Merged 40p

] SAPA Merged 40p - GCS
] SAPA Merged 40p Tx

] Seawater Cooling Systems
44| Station (Electriciteit)

@] Tunnels

w4 Waterschap <2 ZN-35-X5-871-1 - X3501 SECON OPN/CLS LOCAL L/SW
-] Other B8 7N-35-X5-872-1 - X3501 SLEW/R OPN/CLS LOCAL L/SW
£ Rail o2 ZN-35-X5-873-1 - X3501 SLEW/L OPN/CLS LOCAL L/SW
£ Test B3 ZN-35-X5-874-1 - X3501 ERS O/RIDE SOL/VW LOCAL

o2 ZN-JNB-35105 - X3501 L\ARM PROX SW J/B
oB8 ZN-JNE-35106 - X3501 L\ARM PROX SW 1\B
o8 7N-JNB-35107 - X3501 L\ARM PROX SW \B
B2 ZN-JNB-35134 - X3501 L\ARM PENDANT J\B
1ol 7N-INR-3520 - X3501 MOV TNST IUNCTION ROX

S — Gesellschaft fur integrierte System
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Asset library: applying multiple FM library
templates

@ Qil Platferm
3 %BZMB Platform
E-&l B02 - GAS PROCESSING & COMPRESSION
l:' #-3501 LOADING ARM gl B0O239 - *PROPANE LOADING
-5l X3501 ERS O/RIDE SOL/VV LOCAL &l B0240 - *BUTANE LOADING
o8 ¥3501 FWHL MODE/INDI IN 35XX828 ¥ E} pO2AT - oASOLINE LOPDING
- =-&f B0242 - *LOADING ARMS
[#-0H8 ¥3501 L'\ARM PENDANT LB o-&f &?242001 X-3501 LOADING ARM
- Properties Part: ‘3501 FWHL MODE/INDI IN 35KX828' [ : ZN-35-X1-625-1 - X3501 MOV-550 OPEN/INDI MM/MIMIC
”ﬂ #3501 L\ARM PROX SW ) ~0f8 ZN-35-X1-625-2 - X3501 MOV-550 CLOS/NDI MM/MIMIC
Dﬂ ¥3501 LVARM PROX SV )| General Frecficds Extra lookup lsts| Info| g ZN-35-XI-638-1 - ¥3501 MOV-557 QPEN/INDT MM/MIMIC
Match Library  844WQDE ~0ff ZN-35-X1-638-2 - X3501 MOV-557 CLOS/INDI MM/MIMIC
"”E #3501 LAARM PROK SW I | [-oBf ZN-35-X1-844-1 - X3501 FWHL MODE/INDI IN 355828
DE ¥3501 MANVRE MODE/T! General B i?g;ﬁ_":i?ﬁ? =
;o8 ¥3501 MOV INST J/BOX Object type off Part
DE lllr MName X3501 FWHL MODE/INDI IN 35XX828 ?I IN 35XX828
Dﬂ 3501 MOY IMNST JUMCT] Function p’:ﬁ%ﬁ;&gﬁf‘gﬂ
DE H3501 MOY-550 CLOS/IN Tag ZN-35-XI-844-1 PN/CLS LOCAL L/SW
Eﬂ %3501 MOV-550 GPENHF E::::::: unit ‘:Iours :;;?;Ljr: LOCAL
w088 X3501 MOV-557 CLOS/IN Begin Date XEWNE
w088 X3501 MOV-557 OPEN/IH _and Counter . o he
DE #3501 PENDANT/CONT | Match Library |aaamoDE | INCTION BOX
[#-088 ¥3501 SECOMN OPM/CLS falookuplsts . e o BOX
L )E-'ﬁé Yearly visual inspection - CLM
Dﬂ #3501 SELECT/INDIIM 35
088 3501 SLEW/L OPN/CLS bommee=m

Match FM library data to FMECA data with a

088 X3501 SLEW/R OPN/CLS LOCAL L/SW .
corresponding mark

© GiS — Gesellschaft fur integrierte System_
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Asset library: applying multiple FM library
templates

B An DIy EM Library Terrpiates R T ‘: - ==

This screen will allow you to match all parts from the Fm library with all the parts in the current selection in fmeca based on the value of the selected field.
After a match has been made, all properties of the matched library part can be copied to their FMECA counterparts.

Select the field to match on and press Search Q}/ [Match Library (Free Field 1) Y] ﬂ l Search P l
| | M
S I £ |
i | Library part name 4 | F I
= | FMECA part name FMECA Part Tag FMECA part id Library part id Field value | I
B [E Library part name: X3501 ERS O/RIDE SOL/VV LOCAL 3
] = #3501 ERS Q/RIDE SOL/VV LOCAL ZN-35-X5-874-1 20227 8580 874 N
| |@ @ Library part name: X3501 FWHL MODE/INDI IN 35XX828 1 I
3] ¢ 5 FWHL MODE; 35-X1-844-1 0 844MODE |
BEE [E Library part name: X3501 L\ARM PENDANT NB
|| = #3501 L\ARM PEMDANT NB ZN-JMB-35134 20232 8590 35134
BIE [E] Library part name: X3501 L\ARM PROX SW J/B I
|| = X3501 L\ARM PROX SW /B ZMN-JMB-35105 20235 8596 31505 I
B [E Library part name: X3501 L\ARM PROX SW B ||
|| = #3501 L\ARM PROX SW B ZN-JMB-35107 20238 8602 31507
|| = 8604 31506
BIE [E] Library part namg
= - Select which data from FM library should apply B8 | AsMonE 2
to F M ECA d ata Apply FM Library Templates l l Close

© GiS — Gesellschaft fur integrierte System_



Property grid: faillure cause &

Maintenance data

Properties |
< >
General
Object type 47 Failcause
Description Defective LED clusters
Condition Ageing
Failure Type Timebased
Failure Mode Mo / reduced loading arm movement
Mew Failure Mode New Failure Mode
MTTF 10
MTTF unit Years
Distribution Normal
Deviation 17520
Deviation unit Hours
Function Loss 0
Hidden O
Failure Mode
Description No / reduced loading arm movement
Comments No comments
Economics 100-1000k Local Damage
Health & Safety No injury
Environment Slight Effect
Reputation Considerable Impact
Extra lockup lists
Systemeffect
Detection - .
By navigating through the
MNote ) .
asset tree, it's possible to
Costs - -
Costs oy o directly see all properties
Info
per asset
Meodification
Comment
Motivation
Link C\Temp\SKF\Led clusters.jpg |

Properties
=<
General
Object type Py CBM
MNumber
Description Visual inspection
Maintenance Effect No Effect
Maintenance Time 1
Maintenance Time unit Hours
Distribution Fixed
Maintenance Action
Condition Loss (%) 0
Mandatory |
Preventive
CLM Yearly visual inspection
Strategy Keep q
To parent CLM To parent CLM
Interval 1
Interval unit Years
CBM Type LeadTime
Lead Time 2
Lead Time unit Years
Lead Time Distribution Fixed

Chance of Failure

First inspection

First inspection unit Hours
Costs

Maintenance Category

Generic €0.00
Materials €0.00
External €0.00
Labour €0.00
Total Costs €225.00

0 Direct access to change
data




RCM: grid

Configurable

“ Optimizer+ : SQLUitlever db - [FMECA Grid] r e p— TR e— .

“» File Edit Windows Extra Info

@ Help v FM-Library @ Business objectives & FMECA z Maintenance concept ? Quick FMECA FlexGrid /v Easy to export to

%Inten‘aces o Language / currency ﬁ?} Custom Excel

| Shortcuts: < gl B 'ww XM‘X;—\J:\_HF'

] Mew 3 Delete rows 3¢ Clear cell range Excel = = Clear layout %Savelayout |
Tag | Part | Failmode Economics | Environment ‘ Reputation | Health & Safety

4 | ZN-35-X5-873-1 #3501 SLEW/L OPN/CLS LOC... Ne switching Slight Damage Mo Effect Mo Impact Me injury

: ZN-35-X5-871-1 X3501 SECON OPN/CLS LOC... No switching | Mame | ect MNo Impact Miner Injury
ZM-35-X5-874-1 3501 ERS O/RIDE SOL/VV LO... No / reduced opening/closing > 10M Extensive Damage Mo Impact No injury

m ZM-35-X1-844-1 #3501 FWHL MODE/INDIIN 3... Ne / reduced loading arm movement . 1-10M Major Damage ect Considerable Impact No injury

L ZM-35-X1-855-1 #3501 SELECT/INDIIM 35XX828 Mo / reduced loading arm movement . 100-1000k Local Damage ect No Impact No injury

| ZMN-JNB-3520 #3501 MOV INST JUNCTION ... No electrical power transfer . 10-100k Minor Damage Mo Impact Ma injury
ZM-JNB-3525 X3501 MOV INST J/BOX No electrical power transfer 0-10k Slight Damage Mo Impact Me injury

wm ZM-JNB-35134 #3501 L\ARM PENDANT MNB Ne electrical power transfer < 0k No Damage ect Me Impact Me injury

 |Zn-35-00-852-14 X3501 PENDANT/CONT LED ... Mo/ reduced loading arm movement Mo Impact No injury

- |Zn-35-0638-1 ¥3501 MOV-557 OPEM/INDI ... Mo / reduced loading arm movement Slight Impact No injury

' |ZN-JNB-35105 3501 L\ARM PROX SW J/B Mo electrical power transfer et Limited Impact Minor Injury

- |ZN-35-x5-8721 X3501 SLEW/R OPM/CLS LOC... No switching Mo Impact No injury

w ZN-35-X1-625-1 #3501 MOV-550 OPEN/INDT Ma injury

| Zn-inB-35107 ¥3501 L\ARM PROX SW | Major Injury

o menmsie oo Damapaox For each piece of equipment you are able to see the Mo ity
ZN-35-X1-638-2 X3501 MOV-557 CLO ] . ) . No injury

| ZNINBSL 050 MANVREMOD effect the failure has on the business objectives Singe Fatlty
ZN-35-X1-625-2 #3501 MOV-550 CLOS/INE o Ma injury




RCM: example

X3501 FWHL MODE/INDI IN
35XX828 (equipment)
Led cluster (component) St bsinesiectve: [Exararics | ] Showrsrunbers

Classifications = 20Yr<X 4Yr<X<= 6 Mth <
Business Objective r <= 100 Yr 20 Yr =4 Yr

Defective Led clusters

Mean time to Failure = 10 years

1 Failure cause

No / reduced loading arm movement

1 Effect

10 — 100K minor damage




RCM: risk matrix

Riskc Matric

1-10M Major Damage

100-1000k Local Damage

10-100k Minor Damage

See where your critical assets rank in
the risk matrix

Failcauses in the selected risk category

ComponentTag  Description Condition
Defective LE...  Ageing
Defective Seals  Ageing
Defective Body  Comosion

Path Part Part Tag Component
%-3501 LOADI... X3501 FWHL... ZN-35-XI-844-1 LED clusters
%-3501 LOADI... ZN-JNB-35134  Seals
%-3501 LOADI... 01 L°AR...  ZN-JNB-35134  Body

Click to see
which items
‘&1 B0242001 - X-3501 LOADI
-0 ZN-35-X1-625-1 - X3501 JQ
-0 ZN-35-X1-625-2 - X3501 MOV-T9
il ZN-35-X1-638-1 - X3501/ MOV-557 OPEN/INDI MM/MIMIC

-0l ZN-35-X1-638-2 - X350 MOV-557 CLOS/INDI MM/MIMIC
088 ZN-35-X1-844-1 - X3501 FWHL MODE/INDI IN 35XX828

Links directly to
asset structure

Summary .
No. of Failure Causse under Threshold: 21 No. of Fail. Causes over Thrashold: 5 - :If - LED clusters
i EI? Defective LED clusters - Ageing
Mo. of Failure Causes under Threshold 0 No. of Fail. Causes over Threshold after 0
after Simulation: Sim.: Fa ? REplaCE LED - FEM
H : - . .
=" Yisual inspection - CBM




Clustering activities: CLM

-z_f B0242001 - X-3501 LOADING ARM
[ o8 7N-35-X1-625-1 - ¥3501 MOV-550 OPEN/INDT MM/MIMIC
El DE ZM-35-X1-625-2 - X3501 MOV-550 CLOS/INDIT MM/ MIMIC
=t aﬁ - LED clusters
B- j? Defective LED clusters - Ageing

- ;%@ Replace LED - FBM
- Visual inspection - CBM - ==

l ﬂ ZM-35-X¥I-638-1 - X3501 MOV-557 OPEMN/IMDT MM/ MIMIC
I +-088 ZIN-35-X1-638-2 - 3501 MOV-557 CLOS/INDI MM/MIMIC
EI UE ZM-35-¥1-844-1 - X3501 FWHL MODE/IMDI IM 35XX828
=t aﬁ - LED clusters

B- ;7 Defective LED clusters - Ageing
- gﬂ Replace LED - FBM
{ -5 Visual inspection - CBM
I )08 ZN-35-01-845-1 - X3501 MANVRE MODE/INDI 354828
! -0l ZN-35-X1-852-1A - X3501 PENDANT/CONT LED CLUSTER
”E ZM-35-¥1-855-1 - X3501 SELECT/INDIIM 35X%828
”ﬂ ZM-35-%5-871-1 - ¥3501 SECON OPN/CLS LOCAL L/SW
DE ZM-35-%5-872-1 - ¥3501 SLEW/R OPM/CLS LOCAL L/SW
”E ZM-35-¥5-873-1 - ¥3501 SLEW/L OPMN/CLS LOCAL L/SW
DE ZM-35-%5-874-1 - ¥3501 ERS O/RIDE 50L/VV LOCAL
uﬁ ZM-IMB-35105 - X3501 LVARM PROX SW J/B
DE ZM-IMB-35106 - ¥3501 L\ARM PROX SW MNE
ﬂ ZM-IMB-35107 - X3501 LVARM PROX SW MNE
”ﬂ ZM-IMB-35134 - X3501 L\ARM PEMDANT B
DE ZM-IMB-3520 - ¥3501 MOV INST JUNCTION BOX
”ﬁ ZMN-INB-3525 - ¥3501 MOV INST J/BOX

Replace Seals

No Effect

» Bl
“~ Add/Delete Maintenance Actions 'w E@u
Maintenance Objects CLM
. . Mairit ™
Maint Fail Interval
A;Iin:nance Type C:I[:;r: Componert Part/System  Interval un:nra Effect %T)ﬁ; Taskcode
Visualinspe... CBM Defective L... LED clusters | X3501 MOV... 1 No Efect
Visual inspe... |CEM Defective L... |LED clusters | X3501 MAN... |1 Years No Efect
Visual inspe... |CBM Defective S... | Seals X3 DAL (1 Years No Effect
! Visual inspe... |CBM Defective B... |Body X3 DAL (1 Years No Effect
|| | Check body |
Check bo L
sl ADle 1o consolidate maintenance
) o I
- o, O O ad
Maintenance Actions™ -
Available Maintenance Objects
_ ’ Mairt
Maint Fail Interval
A;IIc:nance Type C:'[:'Isr: Component PartfSystem  Interval un:nra Effect %;ﬁe Taskcode

Replace Seals

= % Yearly visual inspection - CLM <




Maintenance program. optimization

- Purge Preventive Maintenance for Non-Critical Failcauses /Add PM for Critical Failcauses '” h — — o )
— — - -
Maintenance Actions Report: |N0n critical failcauses with PM

Mon critical failcauses with PM | Critical failcauses without PM | Al failcauses

MName Tag Component Failure Cause Failure Condition Maintenance Action Strategy Mandatory
#3501 MOV-550 OPEN/IND... ZN-35-¥1-625-1  LED clusters Defective LED c...  Ageing Visual inspection CEM Yes
%3501 MOV-550 OPEN/IND... ZN-35-#1-625-1  LED clusters Defective LED c...  Ageing Replace LED CBM+ollow fes
#3501 MOV-557 OPEN/IND... ZN-35-¥1-638-1  LED clusters Defective LED c...  Ageing Visual inspection CEM “es
%3501 MOV-B57 OPEN/IND... ZN-35-X-638-1  LED clusters Defective LED c...  Ageing Replace LED CBM+ollow Yes

Cost savings: See all non critical failure causes with

PM
Compliance: All critical failure causes without PM

o] [




Maintenance program: report

. optimizert

FMECA Systems CLM overview p

B0242001 X-3501 LOADING ARM X-3501 LOADING ARM

CLM: Yearly visual inspection

Frequency: 1.00 yr. Duration:  2.00 h. Cost: € 500,00 Maintenance effect: No effect

TAG Part Strategy Maintenance action Frequency Duration Cost  Effect

ZN-INB-35106 X3501 LARMPROX SW  CBM Visualinspection 1.00 yr. 1.00 h. €22500 N
JIB

ZN-INB-35134 X3501 LARMPENDANT ~ CBM Check body 1.00 yr 1.00 h. €22500 N
J\B

ZN-INB-35107 %3501 LARMPROX SW  CBM Check body 1.00 yr. 1.00 h. €22500 N
JIB

ZN-35-X1-625-2 %3501 MOV -550 CBM Visualinspection 1.00 yr. 1.00 h. €22500 N
CLOS/INDI MM/MIMIC

ZN-35-X1-845-1 X3501 MANVRE CBM Visualinspection 1.00 yr. 1.00 h. €22500 N
MODE/INDI 35XX 828

ZN-35-X1-844-1 X3501 FWHL MODE/INDI ~ GBM Visualinspection 1.00 yr 1.00 h. €22500 N
IN 35XX828

ZN-35-X1-625-1 %3501 MOV -550 CBM Visualinspection 1.00 yr. 1.00 h. €200,00 N
OPEN/INDI MMMIMIC

ZN-35-X1-638-1 X3501 MOV -557 CBM Visualinspection 1.00 yr. 1.00 h. €22500 N
OPEN/INDI MMMIMIC

ZN-INB-35106 X3501 LARMPROX SW  CBM Visualinspection 1.00 yr. 1.00 h. €22500 N
JIB

Total: 9.00 h. £€2.000,00




FlexGrid: customizable user interface

_
- Optimizer+ : SQLUitlever db - [FlexGrid] [E= TR

=%~ File Edit Windows Extra Info -8 X

)@ Help v FM-Library i@’ Business objectives & FMECA z Maintenance concept ? Quick FMECA @ FlexGrid @ Simulation g User Reports ' Stock management
% o

@"0) i

C‘J RCA m EEMUALS3 %Inten‘aces o Language / currency mﬁ Custom

 Shortcuts: o gl B | G+ @ X # Y B B |7
= B B0242001 - X-3501 LOADING ARM - 1.5ysterns 2. Parts 3.Components 4. Failure causes 5. Maintenance (vert) 6. Divethrough Assets FMECA Kenmerken (Bieb) MaxView

Signoff View

Entity | Description | Mandato... 7 | Effect maintenance | Duration | unit | Distribution | Rese Total Cost

By, CBM Visual inspection s Mo Effect 1 Hours Fixed . . 25| §
_% CBM Visual inspection s Mo Effect 1 Hours Fixed VleWS Wlth On|y relevant 225 1
:% CBM Visual inspection |§| Mo Effect 1 Hours Fixed Informatlon 200

% CBM Visual inspection sl Mo Effect 1 Hours Fixed . 225
_% CBM Visual inspection v Mo Effect 1 Hours  Fixed DIreCtIy Change: add or 225
: ﬁ CBMF Action Replace LED = Mo Effect 1 Hours Fixed d e | ete data 600

gg FEM Replace LED = Down 1 Hours Fixed o o 600
_ﬁ CBMF Action Replace LED = Mo Effect 1 Hours  Fixed Des|g n your own views 600
B e Replace LED o Down 1 Hours Fixed e Extensive filter & sort 600

99 FEM Replace LED = Down 1 Hours  Fixed - 600
|| p CBMF Action Replace Body = Mo Effect 1 Hours Fixed Optlons 605
_% CBM Visual inspection = Mo Effect 1 Hours Fixed ® Obllged flelds 2255
Rows in view: 49 | Rows selected: 1 | Selected Module : FMECA . &
[i [ I “ I 1 I J




GigS

Simulation: what If analysis

What if analysis are performed with the available data in
Optimizer+.

Scenarios are performed with a time frame, for example of 10
years. During the simulation Optimizer+ calculates data like
costs, numbers of failures, availability in production.

The simulations are based on the Monte Carlo Method.

Possible scenario’s

 What is the impact of redundancy?

« What is the cost of maintenance and what will happen
when less maintenance is performed?

 Where to s tart when the maintenance budget is 10%
lower?

« What are the performance outliers and how can they be
reduced?

 What is the influence of a modification?

« How can availability be increased?




Reports: totals

Maintenance Duration No. of Maint. Actions Costs
1 k] 120K
0 0 100K
25 25
S0K
W ceM W ceM W CBM
2 I CEMF Acton 2 I CEMF Acton I CEMF Acton
| g=1] [ g1 BOK o oM
5 [ FEM 5 [ FEM [ FEM
UEM UEM LEM
40K
10 10
5 1 5 l 20K
0 0 l oK L o —
Total(hr) Avg(hr) | TotalMo. of Avg. Maintenance Avg ProductionLoss AvgCosts Total Costs AvgCosts | TotalNPY  Avg. NPV
Strategy Duration Duration Actions Quantity Costs Costs Costs Costs
CBM 34,43 2.30 34,43 2.30 5.831,30 389 0 o 5.831 389 3.846 256
CBMF Action 18,53 1.24 18,53 1.24 14.724.50 982 87.500 5833 102.225 6.815 67.636 4.509
CLM 28.00 1.87 14,00 0.93 7.000,00 467 0 0 7.000 467 4.617 308
FEM 17.23 1.15 17.23 1.15 8.090.00 539 172250 11.483 160.340 12.023 119.724 7.982
uBmM 4,95 0.33 1.65 0.11 0,00 a 0 o 0 a 0 a
103.13 6.88 85.83 572 35.646 2.376 259730 17317 295.396 10.693 195.823 13.055




Reports: downtime

10.00
&.00
6.00

4.00

Downtime {hours)

2.00

0.00

Period (Year)

Total Availability: 99.98%
Total Mo. of Maintenance Actions: 2598
Total Downtime (hr): 2598

_ © GiS — Gesellschaft fur integrierte Systemplanung mbH _




Reports: maintenance cost per period
per strategy

7.000
6,000
5,000
H CLM
4,000 B CBMF Action
H CBM
w 3,000 UBM
B FEM
2,000
g —
Period (Year)
Total Mo. of Maint. Actions (Entire Period) 8583
Total Maintenance Duration (hr) (Entire Period) 103.13
Total Maintenance Costs (Entire Periad) 35,645.80
Average Maintenance Costs (Entire Period) 2.376.39

_ © GiS — Gesellschaft fur integrierte Systemplanung mbH _




Reports: maintenance costs - top 10

M vearly visual ins pection

Replace level
trans mitter

B Replace Body
M Chedk body

M Check body

Replace Body
M Replace Switch

W Replace Sesk

Maintenance Action

M Replace Seak

M Replace Sesk

o 1000 2000 23000 4000 5000 a0oo TOOo

Location Part Tag Description Strategy Quantity Duration (hr) Costs % of Total

X-3501 LOADING ARM(B0242001) B0242001 Yearly visual inspection CLM 14.00 28.00 7.000.00 (19.64%)

X3501 SECON OPM/CLS LOCAL ZN-35-X5-871-1 Replace level transmitter CBMF 3.38 3.38 5,629.50 (15.79%)
L'SW(ZN-35-XS-871-1)/Limit switch/ Action

Defective Limit switch/Ageing / Water

ingress




Reports: scenario comparison, totals

Maintenance Duration No.of Maint. Actions Costs

120 100 ]

320K
280K [
240K

200K

LS TRG EN
(REMFRECA whh Ay

g AR LEATRG N
(O

g LT
(RCRIF MG 4 wkh PR

A LSRG N 180K
[EE T R

g EE ons Eu
FEMFAE S Py

LS N
L PR

@ 120K
50K
2
40K
o oK
Total(bhr) Total No. of Maintenance Production Loss Total Costs Total NPV Costs
Scenario Duration Maint. Costs
X-3501 LOADING ARM (RCM/FMECA 106.27 52.27 73.908.47 122,711.86 196.620.34 130,525.00
¥-3501 LOADING ARM (current mainte 103.13 85.83 35.645.80 259,750.00 295,395.80 195,823.07



Reports: scenario comparison, downtime

#2501 LOADING ARM
4.00 {curent maintenance)

) #3501 LOADING ARM

{RCMFMECA with PhM)

Downtime (hr)

Period

Maintenance Actions Downtime Totals (hr)
Scenario

X-3501 LOADING ARM (RCM/FMECA with PIM) 12,27 12,27
X-3501 LOADING ARM (curent maintenance) 25,98 25,98




Unique Selling Points

= Covers the whole FMECA process in
a natural way

= PM-library functionality that enables
users to accelerate and standardize
the RCM process

=  Simulation/ optimization functionality
to perform what-if analysis and
scenario comparison

» Web based interfacing with SAP
EAM, Infor EAM and IBM Maximo

» Integrated RCA and RBI modules

= Professional development, support
and roadmap

= Strong (technology) partners




Seit 1984 Beratungs- und Integrationspartner im
Bereich Instandhaltungs- und
Betriebsfluihrungssysteme fir komplexe Anlagen.

GIiS - Gesellschaft fur integrierte Systemplanung mbH

Junkersstr. 2
69469 Weinheim
Deutschland

Ronald Jansen
Business Development Manager

Tel: +49 (6201) 503-91
Fax: +49 (6201) 503-66
E-Mail: rjansen@gis-systemhaus.de

http://gis-systemhaus.de




