PLANNING FOR RELIABILITY

IT'S SAP THAT BRINGS IT ALL
TOGETHER
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PRESENTATION

Introduction
Fundamentals
Planning & Scheduling
Reliability Engineering
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Qenos Overview

As Australia’s sole manufacturer and leading supplier of
polyethylene (PE)

Manufacturing facilities at Altona (Vic) and Botany (NSW)

Ownership change to China National Chemical Corporation
(100%) — “ChemChina” effective February 2006

Directly employs ~800 people
Annual turnover A$700M-A$900M
Have used SAP since 1995
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EVOLUTION OF QENOS

"WOenos

This mixed parentage has lead to problems in agreeing best SAP
implementation




SAP AT QENOS

SAP has been used as an ERP
system since 1995 integrating
materials management, maintenance
and financials

Commenced with SAP R2 in 1995 and
upgraded to SAP R3 later the same
year

Upgrade to SAP ECC 6.0 Mar 2008
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SAP PM MODULE

IS A MULTI-PURPOSE TOOL

WILL SUPPORT WORLD’S BEST
MAINTENANCE AND RELIABILITY

PRACTICE ...

JUST AS WELL AS IT WILL SUPPORT
WORLD'S WORST MAINTENANCE AND

RELIABILITY PRACTICE

IT DOES NOT DISCRIMINATE

Shaping Our Future




SAP PROCESSES

SAP does not dictate what your
process should be.

Know what your processes are.

Understand how SAP supports and
can enhance these processes.

Deliver training Iin the process not just
In SAP
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FUNDAMENTALS

Technical Objects
Work Centers

Failure Codes
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TECHNICAL OBJECTS

FUNCTIONAL LOCATIONS

Structures the maintenance objects of a
company.

A functional location represents the place at
which a maintenance task is performed.

EQUIPMENT

An individual, physical object that is
maintained as an autonomous unit.

MATERIALS / ASSEMBLIES

The goods that are the subject of business
activity.

A technical object can be divided into
assemblies to separate it into more clearly
defined units.

Assemblies are used for maintenance bills
of material and maintenance task lists.
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Functional Location Structure: Structure List

GG BB E =)=l Epandwhole | |ok| |5

Functional loc. RES Walid F
Description % Fesins Plant
T RS e Resins Plant
[ r;,?F-!EE!P.LI:{ BUXILIARIES
[ gE’F-!EE#EF-!P.N GRAMULATION
[+ E-E'F-!ESELP.EE LABORATORIES
= r;E'F-!EE#F‘DL‘r*I FOLYMERTSATION 1
[ EE' RES/POLY1 ¢ ANLYS AHALYSERS
[ EE' RES/POLY1/CTLST CATRLYST
[ EE'F-!EEEPDLTHDIET DISTILLATION
[ EE' RES/POLY1/DRYNG DRYING
[ @HEEEPDLTHEAETN GAS STATION
[ gf' RES/POLY14/MISE MISCELLANEOUS
[ EE' RES/POLY1/REACT REACTORS
[ EE'HEEIPDL“H!LITIL UTILITIES
[

g RES/POLY1/WRELP WORKLP

= ME BT C



Functional Location Structure: Structure List
gl |E (S E] == Emand whole | e |5

Functional loc. FES Uk
Description Fesins Plant
7 @HEE!F‘DLT“IM-.IHHLIF'EM“IEB 54123 DECAR
[+ = 1032835 DECANTER
[+ =] 1834540 ELECTRIC MOTOR
[» = 1853330 CYCLOGERR
[» = 1052991 LUBRICATION SY¥STEM
[» =] 1853392 COUPLING FLUID
[ & RES/POLY1/WRKUP /54129 54129 DECAR
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7 o RESIPILY1 JWRKIP /54128
v [l 1332835

b & 5011280

b g 5011247

b ] 5011268

v @] 50177

b G 46208

] 4415

b & 77
I il 424240

24125 DECANTER 1 (WEST)
DECANTER 11214

DECANTER
PIPING/MISCELLANEDUS
(VERLOAD PROTECTION
ESPEY SHAFT SEAL - DRIVE END

FALE SEAL, K-11 DECANTER KiZad

RING, SEAL, k-1 DECANTER KiZad

ESPEY ShAFT SEAL - FEED END
FIEPTRIF MATAR RARAT

POL 5301

B Y
@Y
1
{
1
B GEN
B |
A |

| EA GEN
W
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WORK CENTER - DEFINITION

Work centers can be:
Machines
People
Production lines

Groups of craftsmen 4—

The activities performed at or by the work
center are valuated by charge rates, which
are determined by cost centers and activity

types.
The work center has an available capacity.
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WORK CENTER - CAPACITY
HEADER

Change Capacity: Header

|f Intervals and Shitts ||f Intervals ||~5';'¢r=- Avgilable Capacity PraTtile ||f Reference Available Capacity |

Flant |HE5 | QEMROS RESIMHNS PLAMT
Wwork center |5HT'1EEH | [.‘\5_-|r-.ﬂechanic:al |
Capacity category |EI|32| | || |

Seneral data

B

Capacity planner garp Resins Mechanical
[ 1 Pooled capacity Srouping | |

Available capacity

Factory calendar I Kemcor 24 Hour - ¥ Dayiieaek

Rlormal available capacity

Active varsion

jiE

Base unit of rmeas. Hour

Standard available capacity

Start |EI._-":E|EI:EIEI|
Finish |1|323|32|3|3| Capacity utilization |’|EIEI|

Lenogth of breaks |EI1 ZEIEIZEIEIl Mo, of indiv. cap. |11 |
Dperating time g2.50 Capacity 93250 |H |

Flanning details
[+*] Relevant to finite scheduling Cverload | | =
Zan be used by several operations Long-term planning




INTERVAL AVAILABLE
CAPACITY

Change Capacity: Shifts
KRl (]

Intervals created to reflect the

Flant RES 2IE . . .

work canter SHMECH we actual available capacity available
apacity catego gz .

voroton 1 . for the period

Interval of available capacity
“Walid From 17 . Q3. 20002 walid to 21 .12 . 28103
Shift sequence

Length of cycle T Humber of shifts 1
Stand. avail. cap. vWworkdays

Day SHo Day  Shift Start Finish Breaks Cap. Mo. Qper. Capacity Un
1 1 Mo B Q00|16 30: 0001 0000|100 2 g8.50 25 .50 H
2 1 Tu B A0 AQ 1630 00|01 00 0o || 1an v 2 .50 53 50 HI
3 1 We B Q020 |16:230: 0001 0000 |1ad v a8 .50 50 50 H
4 1 Th OF Q@ aa|(16: 30 0a(a1 0000 1aa| |7 g2.50 ||59.5AQ H
5 1 Fr A7 A0 00| 16:30: 0001 0000|100 4 8 .50 34 H
] 1 == B A0 AQ 1630 00|01 00 0o || 1an 2 .50 8] H
I 1 Su B Q020 |16:230: 0001 0000 |1ad a8 .50 8} H
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WORK CENTER -
HIERARCHY

Available capacity is
entered for work centers at
lowest level.

MECH

Hechanical labour

oo SAP sums this up to the
TYEERE higher level which is then
used in Capacity Planning

MO MCOH

Hechanical trades

0 Contractor, Hechanical
AETLO S

oons oons OLE

Shaping Our Future



FAILURE CODES
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FAILURE CODES

Codes used should be consistent
throughout the organisation to enable
easy comparison

Guidance on code selection and use
IS availlable in ISO 14224 Second
Edition — 2006; Petroleum, petrochemical and natural

gas industries — Collection and exchange of reliability and
maintenance data for equipment

Shaping Our Future




CATALOGS

=4 ::{
I Tahleiew Edit Goto Selection l_JtiIitiesI;I @DW Catalogs can be
|o 3 A H | @@rE assigned to
Display View "Catalogs for notificatio... Notification
| | [
Types
Nntlﬂcatlnntg.rpe M1|  Maintenance request %
Motification type 01 Flant maintenance — Techn|ca|
catalog profile .
Catalog profile AAAAEAHEAT General maintenance catalog ObJeCtS
catalbos T Functional
Coding ]
Problems L Owveriew of damage Locatlons
iCauses 5  Causes .
Tasks 2 Tasks | EqUIpment
Activities B Activities (PM)
ObjectParts Bl Ohject parts E
K| | IEEEI
1 .
I A/ g Qur Future




CODING

Failure Mode as observed by operator
Not currently used at Qenos
= RCM Functional Failure
See ISO 14224 Tables B.6 — B.12
Examples:

Low Output

No Output

Vibration

External Leakage — process medium
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SAP — 1S0O 14224

Coding Failure Mode; Tables B.6 — B.12

(Failure Mode as observed by operator —
RCM Functional Failure)

Problems Condition; Table B.2
Causes Cause:; Table B.3
Activities Maintenance Activity; Table B.5

ObjectParts Maintainable Item; Annex A




OBJECT PARTS
(MAINTAINABLE ITEMS)

Catalon E Chject parts
iZode group OMPUMPET | Cent Pumps Group
Codes |}

CodelShort text for code ’
01308 BarrienFlushing System
0140 Baseplate

U160 Bearing

0170 Bearing Housing

0180 Bearing Seal

0250 Bolling

B318 Bushing

B398 Casing

B5FE Coupling

0640 Diffuser

BEYE Drive BeltiChain r Future




DAMAGE CODES

Catalon C Cvverview of damage
Code group D AMEET Damage Codes Machinery List
Codes .~

Code|Short text for code LTe

DM12 Defarmed/Buckled/BentiDamanged
DM16 ErosioniCarrasian

DM2D ExplodediBurst

DM24 Fatigue

DMZ2E Fouling/Coking

DM32 Heat Checked

DM3E Looseness

DM4  Cracked/Broken/Fractured

DMAD Misalignment

OM44 Mo Problemi/Damage Found

QEHOS DM48 Cther. Provide Desc. Fu ture




CAUSES

............

Catalog: 5 Causes

Code group CALGEEHT Henos Cause Codes

Codes

CodelShort text for code
C1E Acceptable WearDeterioration

C1EE Improper Mechanical Design

C110 Inadeguate ILack of Maintenance
C120 Inadequate Part(s)

C130 Inadequate Tool{s)

C140 Inadeguate Training

C150 |nadequatelincarrect Maint. Procedure

C160 Inadequatelincarrect Oper. Procedure

C170 Maintenance Errar
Qenos C180 Operating Errar - Future




ACTIVITIES

------------

Catalog A Activities (PM)
Code graup ACTOET Cenos Activity Codes
Codes

Code|Short text for code

L10 AdjustediCalibrated

L2E Checked

L3230 InspectediCondition Monitared
L4080 modified

L5E Other

LEE  RefitServiced!Overhauled
LiD Repaired

Lall Replaced Part
Igm RO Tested m




PLANNING & SCHEDULING

NOTIFICATIONS
ORDERS
SCHEDULING
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PLANNED WORK LIFE CYCLE

Create
Notification
A\ 4
Review R Create & Approve
e »  Scope )
Notification Order
Order
\ 4 \ 4
. H . Review | Complete
Detail Plan Schedule [« Order > Order
A
Perform Confirm &

Work History




NOTIFICATIONS

Used to request maintenance work
Record as a minimum
Short description of task
Location (to equipment level preferred)
Priority
All SAP PM users can create naotifications

Note: SAP does not enforce the use of notifications for
work requests. You may choose to create work orders
directly or notifications and orders in the one
transaction — Choose one option and stick to it.
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3| Change PM Notification: Maintenance request

& A A ]| @ Parner

Motification 1133734 (M1 | Lows M2 pressure for GiBox seal, |
Status \MOPT OSMO | |+
Order | O

m Reference ohject i Malfunction, breakdown i Location data i Scheduling ove

Feference ohject

Functional loc. ~ |RES/POLY1/CTLST/P..|  PI2236 CAT HOLD Y4103 AGIT N2 SEAL PRE .
Equipment 1065112 | TRAMSMITTER
Assermbly | |

Start'End Dates

Required Start  |31.05.2008| |08:38:58| Priority Break into schedule |
Required End | | |00:00:088] []Breakdown
Subject
Description |L|:|w M2 pressure for GIHOY seal.
G/Box N2 seal P12236 has a law pressure and flow controller need to he @
Tixed.

F =584.7 kpa |, Yessel press is 200 kpa.
ReT Wain.




ORDERS

Contain data for planning and executing
tasks

Functions in orders integrate with other
modules

Materials Management (MM)
Project System (PS)
Controlling (CO)
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ORDER HEADER DATA

Change Maint.Order - Planned Work 9246198: Central Hei
| [ 2] |27 )| 2] o] =] |&#] (21| complete (husiness) |

Order MOFPW| 9z46198 R-501 piping repairs. Z [&
R-501 piping repairs.

Change out entire 1ine Trom FREC-512 to Tlandes on S0-081n-1343 & 50mm
bypass. 8 standard Tlange is to replace the Tlow Ttapped Tlange.

COST
ESTIMATE

Sys. Status  |REL  PGMF ESTC GMPS MAGCM PRC SETG |EW| SETA PLND

m Dperations i Zomponents i Zosts i Dhjects i Addit. Data
Person responsible rotifctn V ||:|I

Loacatior

FlanneriZGrp | 0OM1 IIILE OLE mMechanical 1 Costs 3,000 00 S0
[0 D PR o MECH dOLE Mechanical labou .. FhlactType R Reactive - Rep ..
SystCond.

Dates <__JOBOWNER >

B=c start o1 .10 2aay Priarity Complete by deadline =) @l

Basic fin. 04 . 102007 Fevision MARESAFE | LQlefins Makesafe post Canwve

Reference obhject < REVISION

Func. Loc. OLESSCALY FBEAL FR-5. R-501 Cooker Settler Reactor [COMY] &

Equipment 102227 Ecacior LOCATION '{-'-‘_[E

Assembly
INFORMATION




PLANNED ORDER - BASIC

@ 2| Change Maint.Order - Planned Work 9227008; Operation Overview
@ Complete (husiness)
Oder  MOPY/SR27008 | |Repackvale yand on CYLSTON 7

Sys.Status  (REL ESTC C3ER MANC NMAT PRC  SETC EETH PLND

HeaderData' WELEIESS Compongnts | Costs | Ohjects | Addit, Data | Location : Flanning I Control

OpAc|30p [Waorkctr {Plant{Co... |STekd (5. {Operation short te LT |\ork Un |N.. |Durat (U (C
a0l ELEC  OLE Mo Repack valve gland on G L5701, E 2H 1 2H
ao2a  ELEC  OLE P H H
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PLANNED ORDER — MULTIPLE

OPERATIONS

w8 Change Maint.Order - Maintenance Plans 9250928: Operation Overview

HlE ‘E"é| = | EC—*E?; =]} &7 Carnplete (business)
Order MOMP 9250928 SV-B00BE Safety Valve TK-G06 <WVR1 13/6) Z (B
Sys.Status  |REL  PRT  MANC NMAT PRC  SETC |"'|F'LN FLWMD WYR SETA %

HeaderData' Cperations Compaonents i Costs i Ohjects i Addit. Data i Location i Planning i can
QpAC|SOp [Work ot |Plant|Ca... |2, JOperation short text LT fvork|Un M. DuratlUn Cok
2001 BUDGCOST OLE PMO3 | (OP20=750,0P30=850 W
0e1e PaY OLE PMBT Femaove Sv-80068 i 2H 2 TH [Calc
HETE DETE ChE OLE PMi1 Crane to assist rermove IE'] TH 1 1TH [Calr
030 Py OLE PMSW I [CIMech-10.102 Insp Test O/Haul SY-8006 Ll 10 2 BH Calc
He40 Py OLE PMET Install SW-8006B il 2H 2 TH [Calc
Crane to assistinstall il TH 1 TH Calc

ao4e oo1e Che

OLE PMO1
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EEm o |=I=I=||

ORDER PLANNING

|}=|I
TEEES |

— — COMPLEX
==
—‘I=|=|=|—_” =]
EXE| i—|—|—|_
= ==
= —EEE Ere BT Er e Bt (e e
| aaismand
e M= MULTIPLE ORDERS
e NETWORKED
==
= _i—;|
1_—.!—|—I I—H—l
—~ ==
i , Networked orders
Phmadl nEss

must be scheduled as
a total network using
transaction IW70




COMPONENTS

Change Maint.Order - Planned Work 9246198: Component Overview
B[] [=0][#][=5] [ comprete tusiness) |

Crder MOPW| 9246138 R-501 piping repairs. @ R
Svys Status |REL PCMF ESTC GMPS MAGM PRGC  SETG SETA PLNMD 7
HeaderData -l e = Components Zosts i Chjects i Addit. Data i Location i Flanning i Contral
ltern |Component |Description LT |redmnt oty Jum iz Is. IsioclPint Jopac]
| |2910 6878 T PIPE,SMLS,CS A106-B,100MM SCH40,BE | [F] 12 FT L OLB1 [OLE ©810
0E20 992 ELBOW,S0 LR, CS A234 WPB,100MM,SC ... | [ZF] 2 EA L OLBE1 OLE @810
:EIEI3EI IT724 FLAMGE W, CS A105,100MM,300% SCH... | [ 1 EA L OLB1 OLE @810
0A50 G997 FLAMGE Wi, CS A105,80MM,150%,SCH4 . | [ 1 EA L OLBE1 [OLE @818
:EIEIEEI 6996 FLAMGE W, CS A105,50MM,150%,SCH4 . | [ 1 EA L OLB1 OLE @810
0a70 TEE,Reducing, B, CS,100MM X 50mM SC_| 7| 1 EA Z OLE ©810
| |oos0 34017 REDUCER,COMC,BYY,CS,100MM 3 50MM .| [ZF) 1 EA M OLE @o1@
- |poan
- |o1ee
- |p11m
- o1z
- [m120 -
~|atan Components can be easily
oo added from Bills of Materials
- |o17e
T |o1ao
ER|IC3) [ /
| Gen. Data Il Furch. ||£||g§|@.|¢$¢ List Il&iﬁ@raph..."ﬁ} Asse...l |n§,—'> Material Where-Used Il[H] Repl. I
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IMPROVEMENT CYCLE
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Task Lists

Set-up operations data in task lists for re-use
later

Reduce planning effort
Capture learning
Three Types
Functional Location
Equipment
General - Assembly

Hierarchical Task Lists - task lists can
reference other task lists
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w¥ | Display Functional Location Task List: TL Overview
Sl (2 |43 Header || 2 Operation

..................................................................................................

Group 3000703

Zen. Task List Overview

Cir TL Desc. Fint |Del. Strateqy Llsage
1 F4926 Internal Inspection RES INTER 4
2 F4926 External Inspection RES INTEG 4
3 F4926 REACTOR 26 OPEMN FOR INSPECTION RES 4
4 R4926 Reactar 26 Mech Seal Replacement RES 4
& F4926 Plunge Transfer Line RES 4

Planner should always ask is there a task list for this job (or similar). If yes then
use it.

If not, then consider whether a new task list should be created.
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SCHEDULING

SAP Planning Board is used for
scheduling

If the work order hasn’t been planned
then it cannot be scheduled.
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Scheduling Overview
[ Fﬁ.—i

STANDING
ORDERS —
CONSIDER
FOR ALL
SCHEDULES

QEHOS — 2 ma- f_?l'fﬂ E]' Our Future



Work Center
Capacity
determines
size of
bucket




Change Orders and Operations: List of Orders and Operations

=i | Revision 1PI5 |Order 1Descriptinn |Opﬂu: 10peratinn short text CpdorkCtr | Erl. start
S PLP |9247977 South East Aerator Overhaul n0g8s  OwverhaullReplace electric motor SHELEC 19.06.2008
FLF South East Aerator Owerhaul 0095 |Franna support required SHMECH 19.06.2008
FLF South East Aerator Owerhaul Re-install Areator after overhaul SHMECH 19.06.2008
[ FLF Sauth East Aerator Owerhaul 0105 |Reconnect Electric motor SHELEC 19.06.2008
FLP South East Aerator Overhaul 0115 |Replace gearbox pit cover SHWMECH 20.06.2008
PLF |92537349 checkfreplace deluge pipework 0020 | Crane reguired to assist SHMECH 10.03.20083
[ FLF checksreplace deluge pipewark install piping SHMECH 10.03.2008
FLP checkfreplace deluge pipeswork 0030 |dismantle scaffold as required FO5 11.03.2008
[ | PLP |925434949 Extruder emergency stop button 167 Jun03 ooot1 0 OFSPLA 16.06.2008
FLF Extruder emergency stop button 167 Jun08 0010 |Testemergency stop button (Bmth) QFPSPLA 16.06.2008
FLF 9254857 CheckiCalihrate Contraller TCY BE000-19 ooot1 300 SHELEC 16.06.2008
[ PLF CheckiCalibrate Caot . SHELEC 16.06.2008
pLp 256551  Resasmuacumu *REVIEW Dacklog of ready orders and CONTRACT 16.06.2008
] PLF Regas hyd accumul assign to appropriate revision COMTRACT 16.06.2008
PLFP (9256553 Perdormance Test# CPSPLA 16.06.2008
FLF 9256554 FPerformance Test# . : H . CPSFPLA 16.06.2008
| [ ] —_—
PLFP (9256555 Change Pump Sucti CheCk materlal avallablllty' GO TO SHMECH 16.06.2008
PLP change Pump Sucti LISt Of Available Material SHMECH  16.06.2008
FLF (9256556 Empty oil collection | SHMECH 16.06.2008
. FLF Empty oil collection | .Select Orders to take to plannlng SHMECH 16.06.2008
PLF |92565649 Change auger on fe SHELEC 16.06.2008
PLF Change auger on fe board SHMECH | 16.06.2008
[ FLP Change auger on fa MECH1 16.06.2008
PLP Change augeronfe o(50 1O — P|anning Board SHELEC  16.06.2008

FLP Q256657 Feplace PLC BIL Bausiy - mso ayst e uuugl iU SHELEC 14.06.2008




Period Requirements per Resource

|’§ Dispatch ||‘5,-" Deallocate ||@ Dispatch ||@3 Strategy ||f Order ||f Capacity ||-:$?g¢ Order |

meann I N N O N O H N C
Plan York cen Sh.|24.200% | |25.2008 | |26.2008 | [27.2008 | |28.200% | |29.2008 | |30.2008 | |31.2008 | |32.20
[JJFLA SHELEC Sh.| 105.0 | 22| | 86.8 || 35|| 135. CAPACITY _'35.0| 01358 | 0/ [135.0 | 0/ [135.0 | 0] |135.8
[JJFLA SHMECH  sh.| AN .0 | 49 41 2840 o cum.w o 204.0 | 0j204.8 | 0 |204.8 | 8| |204.0 | 0||204.0
[(JUAL COLLEX  CO [ 7] [135.7 B |1 || 147.7 | of147.7 | o|[147.7 || o [147.7 | B [147.7
1]k L p6 | o/(s8.6 | Aj(s8.6 | 0]|50.6
| of|es.e || o]|es.a | o] [85.0
| o/[sss | 8635 | 0 [e95
3 [u)fs) MU
Requirements
Totreg Rewision PHA 5 F Work Ctr
[0  4.0/ved P 9251156 PLA/JUTIL/197/15600 B110 Empty Septic Tank HFFE Mon 16.06.2008 16.06.2008  COLLEX
OO  2.0fwes [ 9258350 PLA/AUX /921 BO20 HY operator support required 16.06.2008 16.06.2008  SHELEC
[0 50.0/ves BO1 3900671 PLA/LFIN/GOO/GOOG1 BO10 Run new water 1ine. 16.06.2008 16.06.2008  CONTRACT
[0 s508.0/ves BO1 3900671 PLA/LFIN/GOO/G001 BA20 Run new air Tine. 18.06.2008 23.06.2008  CONTRACT
[0 40.0/vzs BO1 3900671 PLAJLFIN/GOO/GA0G1 O30 Run new electrical supply cabl 23 06.200% 25.06.2008  SHELEC
0  2.0fwes R 9258115 PLA/LFIN/G93/60505 eder 5 §/W  16.06.2008 16.06.2008  SHMECH
[0 4.0/ves P 9256736 PLA/LFIN/G93/61001 REQUIREMENTS 16.06.2005 16.06.2008  SHMECH
0 6.0jves P 9256551 PLA/LFIN/GO3/61100 BO10 Regas accumulator (6 mthly) 16.06.2008 16.06.2008  CONTRACT
[0  4.0/ves P 0256555 PLA/LFIN/GO3/61100 BA10 Change Pump Suction Filter 16.06.2008 16.06.2008  SHMECH
[0 6.1/ues R 9256569 PLAJLFIN/GI3/67702 BO0S Rack out feeder 9. 67702 16.06.2008 16.06.2008  SHELEC
[0  4.0/ues R 9256569 PLAJLFIN/GE : : : } 16.06.2008  SHMECH
[]I n.1Hw25 R 9256569 PLAJLFIN/GS Planning board is (%()f]flg}ljréé(j to match } 16.06.2008  SHELEG
[0  1.0/wes rIc ses499 FLa/LFiniee the Qenos scheduling process } 16.06.2008  OPSPLA
[0  4.0/uzs R 9258014 PLAJLFIN/GE } 16.06.2008  SHELEC

Dispatch sequence by Revision




RESULTS
P TS E)III<I'II|'SWI;REAK Y

100%

_ SCHEDULE WITH THIS
80% | PRIORITY 1 OR 2 WORK
-RELIABILITY
OPPORTUNITY -
0% r -+ 60%
> / \U/ 3 P1/P2 CNF
/ - 50%
40% | / L] | | ..,, @ Other CNF
AIMTO (Bull Bar!)
ELIMINATE/MINIMISE | 30%
i . 1 CNF on
| BULL BAR WORK | SRR Plan Tasks
Conflrmatlons Dlstrlbutlon & Schedule Completion
| —+=Schedule
‘ ‘ ‘ ‘ " Completion
o @B o @% *l—'» \g,»b $,.'/Q @rl’b‘ $q/<b $,b'1, $,bb $b9 @b‘b‘ $<90 $0b& $Q‘b @,\"L $\/<o $'LQ
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SOMETIMES OLD WAYS ARE
STILL THE BEST

LABELS PRINTED FROM SAP USING WORD
MERGE



RELIABILITY ENGINEERING

Notifications
Work Order History

Analysis
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] % wWHERE?

HEADER /2 OBSERVED?

\"E’ WHEN?

(%] BREAKDOWN

MALFUNCTION START

{MALFUNCTIDH uaits
< FINISH

NOTIFICATIONS

/ OBJELT \AINTAINABLE ITEM

FAILURE CODES
— =0 14424

ACTITY
' WHAT WAS DONE?

REFORTS
PHOT S

QBJECT SERVICES
e

Qenos Shaping Our Future



Display PM Notification: Maintenance request

|§|| | In process again | |'%EI| =] ||.?|3§:-| |E| ||

rotification 1127821 M1 || Replace east OML purmp. @
Status MNOCOD NOPT ORAS

Order 9251119 @

m Feference object , Malfunction, breakdown i Location data i Scheduling overvie

BES/TEFEM/TEFRMT /P ... FE101 OLD MOTHER LIQLIOR PLIME (EAST)

Feference obhject

Functional loc.
Equipment 1833317 PLIMPE

Assembly |f
?
StartfEnd Dates % WHEN .

Feguired Start 01 .01 . 2008 AF 3007 Priority
Qo oo o Breakdown

Break into schedule =l

Subject i WHAT?

Description Replace east Ol purmp.

45 80 RESULT OF OUTEBOARD SEAL CATCHING FIRE WE MWEED TO REFPLACE THE EB&ST
oML FPUMF. THE WEST FPUMP IS UWNRELIAEBLE A5 IT KEEPS TRIFPPING OUT S50 WE

MEED TO REFLACE ASAF.

Required End

Notification Header

Fesponsikilities

Flannear group EPF ! |[RES FF Flanner

main YWorkCtr SHMECH ! RES mMechanical

Fenndend bw LLF Flotif date 01 .01 . 2008 BF 3007
rmlmral |




Malfunction Data

7 =] Display PM Notification: Maintenance request
=% In process again Sl =] [ |25

Hotification 1127821 M1 | Replace east OmL pump.

Status RO RNOPT ORAS

Qrder 92511149 g™

MHotification '| Feference object .

Malfunction, breakdown

Location data i

Start date

mMalfunction start
Start Malth (T

&1 .01 . 200
063000

B

Used in MTBF calculations

—

End
Malfunction end
Malfunctn End (Time)

01 .21 2008
143000

Used in MTTR calculations

Breakdown

Breakdow

Breakdow duration

Failure counted in MTBF and
MTTR calculations

d
N\

=Rt H
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What happened?

#@|z| Display PM Notification: Maintenance request

e BT

Motification 1127821 M| Replace east OML pump, @
Status NMOCO KNOPT ORAS

Order 9251114 y?

hNntiﬂcatinn .I Feference object i ialfunction, breakdown i Location data i Scheduling wewiewm

by
m Cauzes . Activities

Mo, [Codegr. |Ohj.. |Object part Codegr.. |Da... |Damage Text It
1 OMPUMPE1 B16Q Bearing DAMBET  DMES Stickino/Seizuretlammed MDE hearing siezed

2 OMPUMPEY 1180 Mechanical Seal DAMOET  DMEE StickingrSeizurellammed NDE Seal faces jammed..
3 OMPUMPE1 160 Bearing DANBa1  Df44{) ProblemiDamage Fo.. DE Bearing

4 OMPUMPEY 1180 Mechanical Seal DAMOOT  DM44 Mo ProblermiDamage Fo.. DE Seal

1aping Our Future




Why did it happen?

W 3| Display PM Notification: Maintenance request

= BRI E

Motification [y [1127821 M1]Replace east OML purmp. B2
Status MNOCO MOPT ORAS

Qrder 92511149 Sy

ratification -l Reference ahject i Malfunction, breakdown F Location data F scheduling av

Foritermn 1

2hject part OMPLIMPEA D160 Bearing

Damage DAMAET DMES | StickinoiSeizurelJammed
Text MRDOE bearing siezed

Caudses far tem

Code gr... Ca... |Cause code text Cause text Created by Iy

CALGTET C40  Failure Induced by Other .. Seal failed and washed .. -EJHUHHE 16
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What was done?

@ =] Display PM Notification: Maintenance request

N

In pr‘ \\iagain G | e =] |25 02

Hotific \ 1127221 M1 |Replace east Ol purmp.
Object Services can be used to :I
___attach/link to. documents, photo.s etc.

on, breakdown i Lacation data i Sch

Iterms -I SEUEsicio Activities
For iterm 1
Dhject part OMPUMFPQ1 160 Bearing
Camage DAaMEE DMES| Sticking/SeizurelJamrmmed
Te:xt FDE bearing siexed |:|

Activities for Hem
Mo, Code gr... |Act. . JActivity code text Activity text A
1 ACTREA L5830 Replaced FPart

. | 5tar

Do
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WORK ORDER HISTORY
LABOR  CONFIRMATIONS

PURCHASE ORDER
COSTS / MATERIALS

\ <_GOODS MOVEMENTS
'WORK ORDER HISTORY / SERVICES

MAINTENANCE ACTIVITY TYPE
FUNCTIONAL LOCATION

OBJECTS / EQUIPVENT

\ASSEMBI_Y
[ Jenos Shaping Our Future

WHERE




3| Change Maint.Order - Planned Work 9246198: Cost Overview

= E ta‘é ? :ﬁ H‘.” I-?D% = | & | |[[E| | Complete (husiness)
Oroer MOPW| 9246195 R-501 piping repairs. @ T
Svs Status  |[REL  PCNF ESTC GMPS MACH PRC SETC SETAR PLND %f;i

HeaderData .l Cperations i Components 4 Jhjects i Addit. Data ’ Location ’ Fla

Estimated costs 2,080 . 0o ALID YWal.in Ohject Curr. ALD
Yal.in CoAreaCurr. AUD
Fep. PlaniAct. Fep. BudgetCamimit.
m Costs i Cluantities i Key figures
GroupiDscrptn Exst. cnstsl Flan cnstsl At cnstsl C:l
= Y Costs 2,000.00 273673 252002 A,
Internal Labour 2.700.00 252002 0.0o A
Hon Stock Materials a0.00 2.00 a0.81 A
Services 0.00 0.00 2,294 58 A
Stock Materials 250.00 21471 214 B3 A
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Example of Information System
Report

Cost Analysis: Basic List

S o, . | (] M

No. of Drder Type: B

Order Tyne services costs | Int.omat. costs | ExtermalMetlost | Wiscell. costs | Total act.costs

§Tnta] I 048 51620 AUD| 212 44055 AUD| 282, 7R4 62 AUD|  53.504.88 AUD| 2 342.009.47 D
MO Maint Order - Integrity Inspection 06, 897.15 A0 1 496.08 AL 1,802.74 4D 0.00 A0 125, 835.55 A0
HOTH Maint Order - Injected Work 120 864 52 U0 37 25373 D 2 711,00 A 495.00 AUD|  292,715.29 AUD
HONF Maint Order - Maintenance Plans 139,422.03 AUD] 4948894 LD 893.80 LD 0.00 AUD)  288,793.32 A0
HOPY Maint Order - Planned Work RE9 164.89 AUD| TR TRGT4AUD| 24400258 AUD 1,892.23 A0 1,115,105.98 AUD
050 Maint Order - Standing Order 113,167 .61 U0 45,046.08 ALD 300440 ADp BT 1745 MUD) 618 B55.53 AUD

Qenos Shaping Our Future




TIp

« For regular reports can use combined
functionality of MS Excel and MS
Access to minimise set-up effort

MS Excel
worksheets linked
to MS Access
tables

MS Access tables
linked to MS Excel
file




IN SUMMARY

Fundamentals
Technical Objects
Work Centers
Failure Codes

Planning & Scheduling
Notifications
Orders incl. Task Lists
Planning Board

Reliability Engineering
Notifications
Work Order History
Analysis
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Conclusion

SAP has all the features needed to support a world class
maintenance and reliability program

Take time to understand SAP — On-line help
documentation is very comprehensive

Read SAP release notes

Most problems | have seen relate to poor process
definition and implementation rather than SAP
Inadequacies
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QUESTIONS?

david.washbrook@genos.com
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