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IntroductionOptimizer

Optimizer+ is primary the asset performance management
solution for every maintenance department

prr'mi rer”

0 Watch video
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Strategic issues

1. Risk based maintenandeads to preventative maintenance plans

2. UseoW3ISYSNAO YIAYGESYlIyOS iGNy G834850

3. Balancebetween financial results, operational results and risks

4. Use ofasset treeEAM system

5. Maintenance plans are leading in determining tiyearly budget

6. Sharing knowledgavith other maintenance organisations

7. Decisions have to bebjective and reproducible

8. Strive towardscontinuous improvemenin the maintenance process
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Strategic issues

All strategic
issues

Maintenance
Concepts

Supportedby

\Optimizer+

Optimizer+ is complementary to
EAM
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Proces®Optimizer

- ] ] i ™~ ] -~
wBusiness Objectives ( wMaintenance concepts
wAsset tree wExport to CMMS
wQuick RCM
wAsset library
wWRCM

\

wFailure registration & RCA
wSimulate scenarios
wYt L Qa Y

wAdjust maintenance

wEXport to CMMS
e
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Busines®bjectives
) Objectives I
| ) o .
- Risk =Probabilityx Severity
| Assettree I
8
| Quick RCM I ﬂa Configure Business Objectives E|
o Buzinesz Objectives with Clazsifications
] [ Generate factor weightsz ] [% ]
) Library I
O EDD_ﬂDmiDS D escription Class Wed.. Drefault Value:
. nviraniment -
) Failure data l Health & Safety Ho b ! ;
= R eputation I LY
9 b irar [njury 3 9
. b ajor [njury 4 20
) FlexGrid I Single Fatality 5 240
=l Fuiltiple Fatality B w20
~
rRCM |
= 4 | (¥
1l
)] Stockmgt l — —
8 [ Hew ] l. Delete l_ Mew ”_ Delete ]

YERIERERE
plan

Cloze

I<

Export CMMS

U

) Simulation
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Busines®bjectives

Objectives

Risk matrix
39 Braefoot |:| |§| |z|
Asset tree Risk Matrix

a

Selected buzinessobjective: | Heallh & Safety ] Shaw rigk numbers

I@I

Quick RCM

Risk M atriz

&

2071 < X
<=100Yr

4¥r<X<= | 6Mth<X
20 Y <=4

0 hr<X<=
6 Mth

Library > 100 Yr

&

Failure data Multiple Fatality

F I eXG rld Single Fatality

IGI

&

RCM Maijor Injury

I<jr

StOCkmgt Minor Injury Easy tO Update

a

| Y ERIEREREE
plan

Shghte Injury

Export CMMS No injury
O
) Simulation
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Import assettree

)] Objectives

g

) Assettree

ﬂ Production platfarm
=-&i GE.GAA - Platform
ET GAAADT - OILWELLS & 'WELLHEAD FACILITIE
ET GAAADZ - OIL PROCESSING

I<
!.[
3
| X,
3
o

Quick RCM 1 GAAAD3 - OIL HANDLING Add information like:
= #F1 GAAAD - OILUTILITIES
4+ T GAAADS - REMOTELY PRODUCED OIL A Name
Librar I + Tt GAAADS - ARTIFICIAL OIL LIFTING
— . %1 GAA.AT0 - OIL PIPELINES A TAG
4 + 1 GAABDT - GAS WELLS & WELLHEAD FACILITIE -
) Failure data I % R GAABO2-GAS PROCESSING & COMPRESSION A Construction date
w1 GAABD3-GAS EXPORT A Function
+ Tt GAABDA - GAS INJECTION _
% Tt GAABT0- GAS PIPELINES A Free fields

FlexGrid % 1 GAADO - DRILLING SYSTEMS

Lf_l---zt Gas 002 - DRILLING UTILITIES
ET Gas D020 - ELECTRIC POWER
ET Gas 00202 - COMPRESSED AIR
or asset importer % E1 GA4.D0203 - COOLING WATER
ET Gag, 00206 - HYDRAULIC POWER UMITS
I Stockmgt ET Gas 00203 - FUEL OIL / LUBE OIL
ET Gag 00203 - COMMUMICATIONS
O ET Gas 00210 - POTABLE WATER DISTRIBUTION
\YETERERE - Zt GAasDO285S - PIPEWORE. - DRILLING UTILITIES
I plan EI---ET Gas D03 - MATERIAL HANDLING
EI---ET Gas D04 - SAFETY SYSTEMS
EI---ET GaaED - ELECTRICAL GEMERATION
EI---ET Gad E0Z - ELECTRICAL DISTRIBUTION
EI---ET Gas E03 - SERVICE WATER
H-21 GAAEDS - POTABLE WATER

| I<

@l

) Export CMMS

U

) Simulation

S—
D e B s B
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QuickRCM
Goa
) Asset tree w Get ina fast and efficient way insight into the criticality

of a system as a whole
w Prioritize subsystems on criticality
Library w Fast and efficient PM review

Quick RCM

Failure data

FlexGrid

Only spend time, money and energy on important assets

Py,

C

<

Stockmgt

) oy |
s

) Focio |
!
!
Iy

Maintenance
D I_an

Export CMMS

<II‘.

Simulation
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Quick RCM

Objectives
I\-}

Asset tree

| w Apply to (sub)systems
w Assign effects to systems

ot File  Edit
F Help EC FM-Library EI: Business objectives EC FMECA EI: Maintenance concept EC Quick FMECA EC Simulation EC User Reparts EC Skock management EC RASCL EC Language [ valuta EC CMMS Dal

EShortcuts:’ﬁaa | @ @ 3| X ¢ ) _\=1,E|

Windows  Extra  Info

= ———— —
i Mew 3 Delete 3 Clear cell range
L ; ; ; ; -
A0 L] | Part | Failmode | Econormics | Health & Safety | Environment | Reputation | MTTF | Critical |
l Fal I u re d ata | BOZ A5 PROCESSING & COMPRESSION Technical unavailable {mechanical) 10-100k Minor D... Mo injury Mo Effect Mo Impact Ohr ¥ <=6Mth [
EL0 GAS PIPELIMNES Technical unavailable {mech) 0-10k Slight Dam...  Slighte Injury Slight EFfect Mo Impact 6 Mth < 8 <=4 Yr =]
I\_} : ELO GAS PIPELIMNES Leakage 0-10k Slight Dam... Slighte Injury Mo Effect Slight Impact Ohr < ¥ <=6Mth =]
BL1Z WAPOUR RECOVERY Technical unavailable {mechanical) 0-10k Slight Dam... Mo injury Slight EFfect Mo Impact EMEh < ¥ <=4 =]
F I eXG r|d : BlZ WAPOUR RECOVERY Leakage 10-100k Minar D, Minar Injury Localised Effect Limited Impact 4 < K <= 20 ¥r [
ElZ WAPOLR RECOVERY Technical unavailable (I} 0-10k slight Dam... Mo injury Slight: EFfect Mo Impact 6 Mth < X <=4 ¥ (=]
‘I\_/l EOL ELECTRICAL GEMERATICN Technical unavailable {mech) 0-10k Slight Dam...  Slighte Injury Mo Effect Slight Impact Ohr <% <=6Mth (=]
E0Z ELECTRICAL DISTRIBUTION Technical unavailable (T} 0-10k Slight Dam... Mo injury Slight EFfect Slight Impact 4 e < W <= 20V ™
RC M EOZ ELECTRICAL DISTRIBUTION Technical unavailable (E) 0-10k Slight Dam... Slighte Injury Mo Effect Slight Impact EMEh < ¥ <=4 =]
EO3 SERVICE WATER. Technical unavailable {mechanical) 0-10k Slight Dam... Mo injury Mo Effect Mo Impact 4 < ¥ <= 20 ¥r =]
EQ3 SERNYICE WATER. Leakage 0-10k slight Dam... Mo injury Mo Effect o Impact 20t < ¥ <= 10... (=]
EO4 POTABLE WATER Technical unavailable {rmech) 0-10k Slight Darii...  Ma injury Mo Effact Mo Impact 4 < ¥ <= 20 ¥r (=]
E06 COMPRESSED AR Technical unavailable (E) 0-10k Slight Dam...  Ma injury Mo Effect Mo Impact Ohr <% <=6Mth =]
EO& COMPRESSED AIR Technical unavailable {mechanical) 0-10k Slight Dam... Mo injury Mo Effect Mo Impact Ohr < ¥ <=6Mth =]
EO7 CONTAMINATED WATER DISPOSAL Technical unavailable {mech) 0-10k Slight Dam... Minor Injury Mo Effect Mo Impact Ohr < ¥ <=6Mth [»]
I EO?7  COMTAMINATED WATER DISPOSAL Leakages 0-10k Slight Dam...  Shighte Injury Ma Effect slight Impact 6 Mth < % <=4 ¥r =l
ElZ CLOSED CIRCUIT CHILLED WATER CONT BLG Technical unavailable 10-100k Minor D... Mo injury Mo Effect Slight Impact 6 Mth < X <=4 ¥r [

) Export CMMS

U
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Objectives
) Example:

) Assettree Gasprocessing & compression
¥

) Quick RCM Mean time to Failure = 4 months
| 2

_ Library _ )

-y l Failcauseé .

ractical RCM Solution

Maintenance Planning

EAM Compatibility

) Failure data

Technical unavailable (mech.)

> 100 ¥r

§
FlexGrid .
| Effecte.
| RCM 10-100K minor damage

1-10M Major Damage

—

Maintenance
plan

Export CMMS

<:II‘.

Simulation

100-1000k Local Damage

10-100k Minor Damage

0-10k Shght Damage

< Ok Mo Damage

20¥r <X AYr <X <= | GMth<X Ohr <X <=
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QuickRCM

)] Objectives
L
) Assettree
¥ =] a Braefoot
= ! GB.ZME - BRAEFOOT BAY
) Quick RCM & E1 BO2 - GAS PROCESSING & COMPRESSION
% %1 B10 - GAS PIPELINES
o @ %1 B12 - VAPOUR RECOVERY
: % 1 E01 - ELECTRICAL GENERATION -
) Library % %1 E02 - ELECTRICAL DISTRIBUTION Non Critical
T = 1 E03 - SERVICE WATER
% 21 E04 - POTABLE WATER
) Failure data % 1 E06 - COMPRESSED AIR
@21 E07 - CONTAMINATED WATER DISPOSAL
g @21 E12 - CLOSED CIRCUIT CHILLED WATER CONT BLG
. m 1 FO1 - FIRE ANG GAS "
) FlexGrid w-Et FOG - WATER FIRE FIGHTING Critical
) % 1 FO8 - NAVIGATIONAL AIDS

% 1 F10 - HEATING VENTILATION & AIR COND
RCM ® 21 F12 - BLANKET GAS

% %1 GO2 - INSTALLATION MONITORING

= 21 G03 - PROCESS CONTROL

% 21 KO1 - LIFTING EQUIPMENT

Stockmgt w-E1 K02 - MARINE TRANSPORT

<JI<I

Maintenance
D I_an

Prioritize systems on high level based on de
Export CMMS business objectives

<II‘.

Simulation



Practical RCM ¢
”F"il"ilfl' - Maintenance Planning
EAM Compatibility

Assetlibrary

Ob'ectives -
I @ w Oneoff building of:
| Assettree ¢ Parts
5 E=] =i | ¢ Components
: =03k ¢ Failure behaviour
I QUICk RCM -ﬂ 3 kY overcurent safety ) )
O E E_uchhﬂlz relay 1 (Hesomeicr - Consl 3K0) ¢ Preventive or corrective
ower cut-out gwikch [Hazemener - Conel, .
l Library El.ﬂ Power tranzformer 10/3kY [ail) maintenance
El"? Connections ; ;
- EI] Defect. connections - Yibration W Easy to build up_asstISterS
) Failure data /2 Repai connections - FBM with help of the library
Elﬁ Yizual inspection - CEM . . .
¥ N - JB Repair cannections - CBMF Action w Createyour generic PM libraries
i -~ Conservator
I FlexGrid “? Cooling array
U g Iru_jun.clamp.
I RCM il Tinzulation]
“'y Seal

“? Temperature sensor
“? Windings

L
) Stockmgt 38 Power transformer 3k A400KY (il
o -8 Rail
Maintenance EEI---ﬂ Tranzformer differential safety
I | - Libram 10 kY
- —an -2 Library 150 ky
- -1 Library 25 kv
I EXpO[‘t CMMS -7 Library 380 Ky
#-_7 Libram B Ky
o -0 Library, low voltage [(400-690 )

Simulation
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Build systems with library

)] Objectives Drag and drop items directly from your library to your RCM system
U
| Assettree
= ﬂ Bracfoat
=E1 GB.ZMB - BRAEFOOT BAY
| Quick RCM @-Ef BO2 - GAS PROCESSING & COMPRESSION
#-Z! B10 - GAS PIPELINES
IEL=] £ l=cuical | ®-E! B12 - VAPOUR RECOVERY
S kY # &t E01 - ELECTRICAL GENERATION
i = = Ef E02 - ELECTRICAL DISTRIBUTION
Library -4 3KV overcurrent safely Progre zé---zt E0201 - *HIGH VOLTAGE DISTRIBUTION
48 Buchholz relay = Et E0201010 - ALL INTERPOSING RELAY PANELS
-ﬂ Power cut-out switch [Hgemeier - Conel G a.ﬁ - Pawer transfarmer 10 [oil]

Copying Failure Causes]

Fa”ure data El.ﬁ Power transformer 1043k [oil] T T 1T [ —
E|“'§ Connections

: Elf Defect, connections - Yibration
] ----- ﬁ Repair connections - FEM
FIeXG r|d Elﬁ Yizual inspection - CBM
- ﬁ Repair connections - CBMF Action
-~ Congervator
-+ Cooling array

Connections
- Comsereatar
- Coaling array
- Iran clamp
- 0l [insulation)
- Seal
- Temperature senzor
“? -Windings
& E0221 - “INVERTERS/BATTERY CHARGERS & BATTERIES
#-E1 E03 - SERYICE WATER
- lron clamp =%t E04 - POTABLE WATER
i Ol [insulation) ®-&1 EO6 - COMPRESSED AIR
Seal &1 EO7 - CONTAMIMATED WATER DISPOSAL
E
E
E

-
s

) Focio |
!

RCM

RRRRRR

Temperature sensor f-&1 E12 - CLOSED CIRCUIT CHILLED WATER CONT BLG

“? windings d-&1 FO1 - FIRE ANG GAS
=1 FOB - WATER FIRE FIGHTING

I<I

Stockmgt

@ EEI"-ﬁ Power transformer 3k4 /400N [ail)

I Maintenance W S8 Rai

Ian EEI---.ﬂ Tranzformer differential zafety
¥ +-_7 Library 10k
+-_7 Library 150 k¥
+-_7 Library 25 kv
427 Library 380 kv
+-_7 Library 6 kY
+-[_] Library, low voltage [400-590 %)

:I..

) Export CMMS

{rm T8 ary O O O o O rm |

) Simulation |
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Failurecause& maintenance

)] Objectives

g

Asset tree

53 Properties Failure Cause: ‘Defect, electric d... E]|§||X|

al I Extra lookup lists |

Cauze: |Defect, electic drive

g

| Quick RCM

L | Properties Maintenance: ‘Check general condition and correct functi... |£|

Condition: |'wear

a|_;| Prewventive I Costs I Free Fields I Extra lookup lists I Stockl Maint. Instruction
%)
Lb Mumber: | |
I rary I Failure Type: |USE|JEI$EE| - | Description; |Check general condition and corect
B ] function of electic dive
L 4 Failure tode: |Nu longer capable of switching on w |
) Failure data I
_ MTTF: [35 Years v Shateqy: [CEM
Distribution:
-~ Mormal M taintenance Effect: Mo Effect 4
i Deviation: |7 ! b
FIeXG I‘Id I Bars M aintenance Time: |1 Hours A
= Digtibution: | Fiwed v
— Function Loss g
unc 3
Hidden:  []
I\_/I Maintenance Action:
Condition Loss (3} 0-
Stockmgt l [ ok ][ cenee | [ appw ~
u bl andatany:
g v U
I Maintenance l

plan

@l

) Export CMMS

U

) Simulation
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FlexGrid

I ObjeCtlveS fssets Faiure cause  Maxhiew

@ Draqg a column header here to group by that column
y.

I Asset tree Entity Description M. |MTTFstt | Condition Distribution
» // Failcause Positive grid/plate corrosion 12 ‘ears Leads to grid struckure break-upjloss of active material weibull
|| / Failcause Grid/active material interface deterioration 15 Years Positive grid corrosion, overdischarging Marmal

I QU | Ck RC M || / Failcause Grid struckure deformation/break-up Years Positive grid corrosion, overdischarging Mormal

9
U /" Failcause Post seal leakage 7 Years Faulty post seal design, cell mishandling Mormal
| /" Failcause Loose intercell connections 15 Years Poor installation Marmal
I leral’y | / Failcause Connection corrosion 3 ‘ears Poor installation, poor housekeeping, post seal leakage Mormal
U || / Failcause Loss of active material 10 Years High Float valtage - leading to excessive gassing/heat generation ‘weibull
|| /" Failcause Heydration 10 YVears Discharge without recharge Exponential
l Fallure da.ta || / Failcause Copper contamiation 10 Years Cell mishandling, post corrosion, manufacturing defect Mormal
| / Failcause Electralyte contamination 10 Years Top-up errars, poor housekeeping Mormal
|| /" Failcause EBlockedfclogged vent 10 Years Poor housekeeping Mormal

¥,
) FlexGrid

L

L

T

I Maintenance
plan

) Export CMMS

) Simulation |

Views with only relevant information
Directly change, add or delete data
Design your own views

Extensive filter & sort options
Obliged fields

To Joo Joo T Do




| Assettree

g

)} Quick RCM

U

Library

U

) Failure data

g

) FlexGrid

g
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o-l File Edit  ‘Windows  Extra  Info
F Help EC F-Library EE Business objectives EC FMECA EC Maintenance concept: EC Quick. FMECA EC Simulation EC User Reports EI: Stock management EI: RA&
— — — — — — — —

EShnrtcuts:‘ﬁga|gﬁ‘r£|}( dh i C3y [

|_] Mew X Delete

¥ Clear cell range

Tag | Patt | Failmaode | Econarics v | Health & Safety | Erviranment
ZM-¥-3501-5LWACY %3501 SLEW CYLIMDER Mo | reduced loading arm movement 10-100k Minaor Damage Slighte Injury Minor EFfect
| ZM-¥-3501-SELCY #3501 SECOMNDARY CYLIMDER Mo | reduced loading arm movemnent 10-100k Minor Damage Slighte Injury Minor EFfect
| ZM-%-3534-1-3L.., x3534-1 SLEW CWL PILOT BLOCEK WYy no [ reduced loading arm movemnent 10-100k Minor Damage Slighte Injury Minor EFfect
| ZM-35-x1-526-2 #3501 MOW-515 CLOS THNODT MRMMMIMIC Mo | reduced loading arm movement 0-10k Slight Damage Mo injury: Mo Effect
| ZM-35-x-366-1 #FS01 BALLMYY COMT 200w Mo | reduced opening)closing 0-10k slight Damage slighte Injury Minor EFfeck
F ZN-35-21-635-2 #3501 MOW-557 CLOSINDT MM MIMIC Mo | reduced loading arm movement Mo Effect
|| ZW-35-H-757-2 #3501 ERS IS0y OfRD INDI Mo | reduced loading arm movenment Name
| ZN-35-MOV-557-M 3501 BUT YAP MOTORISED ACTUATOR. o / reduced movement > 10M Extensive Damags
|| ZWN-35-H-754-14  ®3501 SECOMN/OUT PEMDAMT PE Mo | reduced loading arm movernent [ | 1-10M Major Damage
|| Zh-35-11-526-1 #3501 MOY-515 OPEM/INDT MMiMIMIC Mo | reduced loading arm moverment | 100-1000k Lacal Damage
|| ZW-35-H-757-1 #3501 K[SW ERS OfRD IN 3544528 Mo reduced loading arm movernent | 10-100k Minar Damage
] ZM-353-H-755-14  x3501 SLEW/R PENDAMNT PE Mo | reduced loading arm movement ght Damage
| ZN-35-PLe34 %3501 P{INDT OM MOY-515 DRAIN Mo | incarrect pressure registration < Ok Mo Damane. 7

\U

Describe for every equipment thy
effect of failure on the business
objectives
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oot
)] Objectives Example:

O
| Assettree PROPANE VAP MOV (equipment)

§
) Quick RCM Seat (component)

O
I Llary Defect Seat by Wear
) Failure data l

4 Mean time to Failure = 10 years
) FlexGrid

L

RCM l Failcauseé .

20%¥r< X 4Yi<X<=| BMth<X Ohr<X <=
<=4Yr

> 100 Yr

Massive Effect

Stockmgt Doesn't open / close on command

Major Effect

<JI<I

I_an

Localised Effect

Y EVSCERERGE l effect é.

Slight effect

Minor Effect

Export CMMS

¥
L

Simulation

Slight Effect

No Effect
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Major Injury

Py,
<

C

StOCkrngt Minor Injury

)] Objectives
@ S B | Healht Safety b’ | [[] Downtime in Risk Analysis Scenario; | <Mo Scenario: See
I ASSGt tree Rizk Threzhald: | 243| Delivery time in Risk Analysis @) Sl felk e d i re Ctly
5.
Rizk b atrix Wh e re
) Quick RCM
- > 100 ¥r 471 <X <= [6EMth<X |Dhr¢X<= yOUI’
) Ubray | critical
) Library
assets
U Multiple Fatality : th
) Failure data are in the
- risk
. Single Fatality .
) FlexGrid atrix
L
L
O

Maintenance
D I_an

Slighte Injury

Export CMMS

Ho injury

CI-

Mo. of Failure Cauzes under Threshald: Mo, of Fail. Cauzes over Threshold:

Simulation
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Stock management

) Objectives [l Fsporepar
=l
A4 Linked objects are only displayed for the abject : B0242001 - X-3501 LOADING ARM
| Assettree
Owerview sparenbjects Linked objects
=l . -
l Qu I Ck RC M Mame Reference o Mame Tags
= = 550234 Uﬂ ®3501 SLEW /R OPM/CLS LOCAL L/Sw ZN-35-K5-872-1
L 4 B8 Seal 5-01-355 ﬂﬂ ®3501 MOV-557 OPEMAND! M MIMIC ZM-35-%1-6381
5 B8 LED clusters LC-01-543 ﬂﬂ %3501 MOV-557 CLOSANDI MM AMIMIC ZM-35-%-638-2
l lel’al’y B8 Body B-01-2438 4 3501 MANYRE MODE/IND] 35:828 ZM-35-845-1
ﬂﬂ ®3501 SELECT/INDI IM 35528 ZM-35-%1-855-1

Y o4 3501 SLEW/ /L OPNJCLS LOCAL LASW ZN-35:X5-8731
o4 53601 PENDANT/CONT LED CLUSTER ZN-35:1-852-14,

Failure data e 3601 FwHL MODE /INDI IN 354828 ZN-35:1-B44-1

FlexGrid

—
53
4

< i | > <
l RCM [ £dd ” Edit ” Delete M arne: |Seal | Stocked
I\_/I Reference code: |S-EI1 -385 |
l StOCkrngt Supplier: | <Empty> L |
l\'/l
l Maintenance
plan Define spare objects and link tp Purchase valuz:
l\—/l Asset tree Stock costs: Order point:
l EXpOI‘t CMMS Delivery period: |1 ”W’eeks v| Order quartity:
,I\_/I
) Simulation | [ ox [ ool |




Stock management

Objectives
g

Asset tree

I<

Quick RCM

I<

Library

I<

Failure data

I<

FlexGrid

_
w

RCM

Stockmgt

I<

o
\YETERERE

plan

Export CMMS

I<

U

Simulation

Dpfimi rer”

Critical failure causes without
calculating delivery time

Business Objective: | Reputation

=

Risk Threshold: |

23|10 O

Risk. b atrix

Daowntirie in Rizk Analyzis Sel

elivery time in Rizk Analysis

A4Yr <X <=20%r

International Impact

Hational Impact

Consziderable Impact

Limited Impact

Slight Impact

No Impact

> 24 hr

Tbhr<X<=| 4hr<X<= [ Thr<X<= | Dhr < X <=
24 hr

16 hr

4 hr 1 hr

Maintenance Planning

EAM Compatibility

Critical failure causes with
delivery time (if applicable)

Business Objective: | Reputation k| Downtime in Risk Analysis Scena

Risk Thieshald: |

243| | Oelivery time in Risk Analysis

Rizk Matrix

4Yr <X <=20YT

> 24 e

International Impact

M ational Impact

Conziderable Impact

Limited Impact

Slight Impact

Mo Impact

1I6hr<E<=| dhr<X<= | Thi<X<= [ Dhr< X <=
24 hr 16 hr 4 hr

1he
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Maintenanceplan

= ﬁ Braefoot
B---zr GB.ZME - BRAEFOOT BAY
—- %'t BO2 - GAS PROCESSING & COMPRESSION
zt B0239 - *PROPANE LOADING
&1 B0240 - "BUTAME LDADING
&1 B0241 - "GASOLINE LDADING
th B0242 - "LDADING ARMS
El---zt BO2420071 -»-3501 LOADING ARM
-8 ZM-35541-625-1 - <3501 MOY-550 OPEMA
BJy -LED clusters
E|/7 Defective LED clusters - Ageing
o p Replace equipment - FEM
--@' Wisual inspection - CEM
]-ﬂ ZM-35¥1-625-2 - %3501 MOW-B50 CLOSAMND MM IMIC
£ B ZM-3534-638-1 - 3501 MOW-557 OPEMAMDI MMAMIMIC
£ B ZM-355-638-2 - X3501 MOY-557 CLOSAMDI MM/MIMIC
£ 08 ZM-351-844-1 - X3501 FwHL MODE /INDI IN 35828
£ 8] ZM-35¢1-845-1 - 3501 MANYRE MODEAMDI 3544828

Consolidate

FlexGrid maintenance

P B e I e W

U E—Zl-ﬂ ZM-351-852-14 - 3501 PEMDANT /CONT LED CLUSTER . .
3 o t CLM
RC M Jg; ge:ective Cable - wear / stress aC I O n S I n

: e ﬁ Replace equipment - FEM
BJy -LED clusters
= Defective LED clusters - Ageing
ﬁ Replace equipment - FEM
@' Yisual inspection - CBM
"? - Push buttonz
£ 8] ZM-351-855-1 - 3501 SELECT/INDI IN 35:34828
£ B ZM-3595-871-1 -X3501 SECOM OPNACLS LOCAL LASw
]-ﬂ ZM-35%5-8721 - %3601 SLEW//R OPN/CLS LOCAL L/SW
o B ZM-355-8731 - %3501 SLEW/L DPNJCLS LOCAL L/SW
£ B ZM-35%5-874-1 -X3501 ERS O/RIDE S0LAN LOCAL
- 38 ZM-JNB-35105 - %3501 L\ARM PROX S /B
£ B ZM-JNB-35106 - 343501 LAARM PROX S\ JWE
£ 8] ZM-JNB-35107 - %3501 LAARM PROX St JWE
- 38 ZM-JNEB-35134 - 335071 L\ARM PENDANT J\B
o8] ZM-JNB-3520 - %3501 MOV INST JUNCTION BOX
58] ZM-JNB-3525 - 3501 MOW INST J/BOX,
= 4'early maintenance - CLM
EXE Yearly vizual ingpection - CLM

fra B e W e B B e I B e B e O
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Maintenance Planning

EAM Compatibility

| Assettree

FMECA Systems

CLM overview

BOZ42001 ¥-3501 LOADING ARM ¥-3301 LOADING ARM
I Frequency:  4.00 w. Duration:  10.00 A Cost: € 70.000,00 Maintenance effect:  No effect
TAG Part Strategy Waintenance action Frequency Duration Cost  Effect
TM-35-K-535-2 WSO M -55T LIEM Replace equipment 4.00 yr. 300 h. €0,00 ]
CLOSAND MbAMAIIC
ZM-JMB-3525 W3IS0 MOY INST JBOX LBk Replace equipment 4.00 yr. 3.00 k. £0,00 M
1 TH-JMB-3520 WASOT MO INST LIEM Replace equipment 4.00 yr. 300 h. €0,00 ]
FM-JMB-35134 LB Replace equipment 4.00 wr. 3.00 h. £0,00 M

53

) FlexGrid

FH-JMB-35107

¥3501LWARM PENDANT
JE

X3S0 LAARR PROX 39
Jig

LIE Feplace equipment

4.00 yr.

300 h.

Total:

15.00 h.

- B0242001

#-3501 LOADING ARM

#-3501 LOADING ARM

l RCM CLM: Yearly visual inspection

Frequency:  1.00 w. Duration:  4.00 h Cost: € 3.000,00 Maintenance effect:  No effect

TAG Part Strategy Maintenance action Fregquency Duration Cost  Effect

FM-JNB-35105 HISOILABRM PROX W CEM ‘isual inspection 1.00 yr. 1.00 h. €0,00 1

ZM-35-K1-625-1 K301 MON-550 CEM Wigual inspection 1.00 yr. 1.00 h. £0,00 M
CRERANDI MbARAIRIC

IM-35-¥1-625-2 ¥3501MON-550 CEBM “izual inspection 1.00 yr. 1.00 h. £0,00 il
CLCEAND AR

ZM-35-X1-635-1 H3IS0T MO 35T CEM “igual inspection 1.00 yr. 1.00 h. £0,00 M
CPERANDI MbARAIRIC

IM-35-¥1-545-1 #3501 MANYRE CEBM “izual inspection 1.00 yr. 1.00 h. £0,00 il
MODEAND 35528

FM-35-¥1-544-1 H3501FWHL MODEANT CBM ‘isual inspection 1.00 yr. 1.00 h. £0,00 H
1N 3ERXE25

ZM-35-K1-552-14 ¥3501PENDAMNTICOMT CEM “isual inspection 1.00 yr. 1.00 h. £0,00 M
LED CLUSTER

FM-35-¥1-855-1 ¥3501 SELECTANDI I CEM ‘isual inspection 1.00 yr. 1.00 h. €0,00 H

JaHE2E
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Export to CMMS

Objectives e
L

| Assettree
Quick RCM ‘ i W

O

FMECA Systems CLM overview

Failure data

B0242001 X-3501 LOADING ARM ¥-3501 LOADING ARM

CLM: 4 Yearly maintenance
Frequency: 400 yr Dwration 10.00 h Cost: € 70.000,00 Maintenance effect:  Wo effect

TAG Part Strateny Maintenance action Frequency Duration ost  Effect

IN-35MLE38-2  M3SOIMOV-557 UBM Replace equipment 400 yr 300 h £0,00 [
CLOSANDI MMMMIC

IN-JNB-3525 X3501 MOV INST JBOX  UBM Replace equipment 400 yr 300 h 0,00 [

IN-JNB-3520 #3S01MOY INST UBM Replace equipment 4.00 yr. 3.00 h €0,00 [
JUNCTION B0

IN-JNB-35134 #3SO1LVARM PENDANT  UBM Replace equipment 400 yr. 3.00 h £0,00 [
JB

IN-JNB-35107 KISOILVARM PROK S UBM Feplace equipment 400 yr. 3.00 h £0,00 [
J8

Total 15.00 h €0,00

B0242001 H-3501 LOADING ARM X#-3501 LOADING ARM

CLM: Yearly visual inspection
Fregquency:  1.00 yr. Duration:  4.00 A, Cost: € 3.000,00 Maintenance effect:  Wo effect
Strategy Maintenance action Frequency Duration Cost  Effect

IN-NB-35105 ¥ISOILLARM PROX SW  CBM Visualinspection 100 yr 100 h <000 N
]

IN-35-H1-625-1 3501 MOY-550 CBM Wisualinspection 1.00 vr. 1.00 h. £0,00 M
OPENNDI MMMIMIC

IN3SNLE25.2  X3S0IMOV-550 CEM ‘isualinspection 100 yr 100 h 0,00 N
CLOSANDI MMMIMIC

TN-35-H-638-1 X3S0 MON-557 CBM “isualinspection 1.00 yr 1.00 h £0,00 [

Y EMMIEREREE
ZN-35-¥1-845-1 HISMTMANYRE CBM Visualinspection 1.00 yr. 1.00 h £0,00 N

MODEANDI 35:X828

ZN35HIB441  KISOIFWHL MODERDI  CBM Visualinspection 1.00 yr 100 h € N
0 a_n IN 354628
— INISHIES21A  KISOIPENDANTICONT  CEM Visualinspection 1.00 yr 100 h o0 N
LED CLUSTER

IN-35-41-855-1 %3501 SELECTANDI IN CBM isualinspection 1.00 yr 1.00 h, 0,00 [
3SNNEDS




”F"il"ilfl' - Maintenance Planning
EAM Compatibility

CKAYTAY3I Ay aO0Syl NR2Q&

)] Objectives I
o . o _ A L X A «

|Assettree| t2aaAoft S aoOSyYyl NRA2Qa
-

| QUiC RCM | A What is the impact of redundancy

) Library I A What are the cost of maintenance and what will happen incase of less
) maintenance

) Failure data I A What to do when the maintenance budget will be 10% lower
U

) FlexGrid I A What are the performance killers drhow to reduce
U A What is the influence ai modification

| RM I A How to increase the availability

)} Stockmgt I
o Optimizer+ gives you the answer

I \YETERERE

plan
N

) Export CMMS
L

) Simulation
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EAM Compatibility

Simulation / Optimization

Objectives
| |

Asset tree What is simulation?
||

Quick RCM A

I< I<I

In the Simulation module of Optimizer+ you can simulate your maintenance concept bas
on the failure and maintenance data

I<

Library
) A Simulation will be execute in a time frame e.g. 10 years. During the simulation the optin
calculated several data like costs, numbers of failures, availability en production. The
simulation is based on thiglonte Carlo Methodand uses data like:
A Mean time to Failure (MTTF) and distributions
FlexGrid A Mean time to repair

A Maintenance costs
A Effect of failure

Failure data

—
53

g A Results can be shown on different scopes and levels. You can see the downtime on sys
Stockmgt level (plant) or on equipment level.
=
Maintenance A A
plan

I<

simulation scenario can have different purposes:
A Baseline measurement

A /1 2YLINBE aO0Syl NR2Qa

é Verify maintenance concept
A

l<

I<

Export CMMS
‘I\‘/I

) Simulation

Availability study
Long term maintenance budget
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Simulation / Optimization

)] Objectives

Total Report

L
) Assettree | Object: Maintenance plan loading arm
L
)} Quick RCM I : : ——
Maintenance Duration No. of Maint. Actions Costs
[
3600 1200 | 10mM
) Library I . _
amM
‘l\_/l' 2600
200
. W cem W cem I cem
) Failure data | e 8 o sn | m o | B o
1500 1] O Fem O Fem O Fem
| | O uem O uem A O uem
NS 200
1000
FlexGrid I o 0 l: an
U 0 04 am
RCM Total(hr) Ave{lr)  Total No.d Ave Maintenance Avg Costy ProductionLoss AvgCasts  TotalCosts  Avg Costs Total NPV Az NV
Strategy Duration  Duration Actions Quantity Costs Costs Costs
=l CBM 0,00 0,00 0,00 0,00 0,00 0 i 0 ] 0 0 I
L 4 CEMF Action 1.45031 72,52 14204 715 8348693 417 221371 11.069 304858 15243 1418512  70.926
CLM 202100 14605 1.17900 58,95 403.56000  20.173 1.268269 63413 1671820  33.591 7.063235 398.162
I Stockrngt FBM 315122 15756 37838 18,92 22107411  11.054 1.977117  93.856 2108101 109.910 0956023  437.301
UBM 0,00 0,00 0,00 0,00 0,00 ] ] 0 0 0 0 0
O 752255 376,13 1.70032 5,02 708121 35406 3406757 173.338 4174878 203.744 19.337.770 966,889

I \YETERERE

plan
g Simulation over period of 20 years, analyses and graphs available on each

| Export CMMS aggregation level

A

) Simulation
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Simulation / Optimization

Objectives

g

Totals
Asset tree

I<

Object Name: UPS NiCad

Economic justification of PM routines
o

. A
Maintenance Planning

EAM Co&ra “atibilityes

eporting capabili

Quick RCM

Maintenance Duration

I<

Go00

5000

I<

Library

4000
. 3000
Failure data

2000

1000

—
53

W UP3 HiCad Ph stategy
B UPS NiCad FB strategy 800

No. of Maint. Actions

1800

1400

1200

1000

600

400

W UPS HiCad Ph srategy
B UPS NiCad FB stategy | 200K

Costs

800K

700K

B00K

500K

W UPS MiCad PM strategy
B UPS NiCad F B strategy

300K

200K

) FlexGrid i oo
1=l o o "
b 4
Total(hr) Total No. of Maintenance Production Loss Total Costs Total NPV Costs
I R C M Scenario Duration Maint. Actions Costs
UPS NiCad PM strategy 5.784,04 1.444,59 203.455,45 22.574,26 226.029,70 683.742,14
UPS NiCad FB strategy 542,93 135,73 52.760,40 714.653 47 767.413,86 2.217.730,94

Stockmgt
=l
Maintenance
plan

|< I<

I<

Export CMMS

U

) Simulation

[ 2 Y LI

N y 3

B UPS NiCad PM strategy
[l UPS NiCad FB strategy

RAFFSNBYI
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Simulation / Optimization

Objectives

<.I

Maintenance Costs per Period by Strategy
Asset tree Object Name: Onderhoud op basis van risico

!

4500000
4000000
3500000 ]
3000000 (| @ cum
I Failure data 2500000 1] O CBMF Action
¥ “ 2000000 ] E ng
1500000 | W Feu
500000
m Period (Year]
MalntenanCe Total No. of Maint. Actions (Entire Period) 1.700,32
| N I an Total Maintenance Duration (hr) {(Entire P eriod) 752253
I~ Total Maintenance Costs (Entire Period) 708.121,04
Average Maintenance Costs (Entire Period) 35.40605

,E(

Maintenance costs per period

) Simulation
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EAM Compatibility

Simulation / Optimization

Objectives Top 10 reports:

A Top 10 downtime

Asset tree A Top 10 maintenance actions
A Top 10 costs

A Top 10 downtime

a

Quick RCM

L

&

Lib Maintenance Actions Top 10
lorary Object Name: Air Treatment Utility - GMS

(&)
Failure data
O
FlexGrid
|
RCM

|
‘G’ i 04 0,8 1,2 1,6 2 24 28 3.2

Stockr‘ngt Aantallen

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

M al nte nance Ajr. Treatmmt.U.tj]ity(Gl\-fIS)ﬂ-Iwmwﬁarf GMS Library generic repair/replace FBM 3.00 (39, 59%) 12,36 2.548,51
I . |an Aging of Humidifier/Ageing maintenance action

Onderhoud

Ajr_ Treatment Utj]ity(GMS)fF ilters! GMS Library generic repair/replace FBM 3,02 (38.71%) 12,08 2.491.34
Aging of filters/Ageing maintenance action

Air Treatrnent Utility) GISWFan speed GMS - 1,00 12,82% 2,00 258,50
Expo rt C M M S o i ) i ISBF%I;cement Fan speed sensor - FEM { 1)
O

Wear of fan speed sensors/Ageing
) Simulation




Practical RCM Solution

ﬂpfimizur"gj Maintenance Planning
EAM Compatibility

Simulation / Optimization

| Objectives

Downtime per period
) Assettree Obiject: Loading arm

O
T

) Failure data

N
O
=S

| Maintenance |
plan




