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Agenda

* Introduction

* Questions for the audience

* Background on APM

* Data ingested from S/4 to APM

* Data requirements for Risk & Criticality in APM

* What data do | already have for Risk & Criticality?
* Data Model (what data is where?)

* What next?
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Questions for the audience

* Do you currently store Criticality against your assets?
* Do you currently Risk Assess your assets using RCM or FMEA?

* Are you thinking about implementing APM?
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Background on APM
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Legacy ECC Work Management System (WMS) for Long Term

Planning

* Implemented S/4HANA in September 2020 including Asset
Strategy & Performance Management (ASPM)

* Custom built legacy ECC Work Management System (WMS)
replaced with standard S/4 objects:

ECC WMS Object

S/4 Object

Long Term Planning Item Maintenance Items & Task Lists

Condition Assessments Measuring Points & Documents

Risk Assessments Criticality & Risk Assessment in ASPM

= Refurbishment and Maintenance Planning

Long Term Planning ltems

Condition Assessments

& Refurbishment and Maintenance Planning

o -]« ene bl L]
Refurbishment and Maintenance Planning
Z:Disphy PM Object M First Record 4 Previous Record P Next Record M Last Record  £%iCAP Form Planning
Funct Location [AWC-PST-061-PUN-061-PUN | Equipment [16000052 In Op From[61_ 162600 Object # [10600852 | View Links
Description [PUMP | User Status|AUSE DOCO Asset Life |60 Object Type [PUCENTL | View Orders
General Location | | Replace Cost|767 ,535.74 Est Replace Date [01.101. 2060 Cost Centre [CBG | | view Archived

Category \PHPump Station - Major |

Sort Field AWOONGA PUMP STATION

Standard Fun(.Lu(.\Nnde |

e Ttems |~ () Condition (3) ﬂ_

Functional Failure [Loss of standby pumping capabilty | Archived ’_|
Comments |If duty pump fails pipeline shuts down |
Assassor PHILIP STEVENS Assessment Date |38 012007  Type [DESK | Probabilty 45-
Entered By STEVENSP Entered On 30.01.2007
Category |Rank ‘Consequence ‘Score ‘Cat |Rsk ‘Comments D
WHBS v i}
Environment - o ]
Financial 8 8.. ¥ Moderate 3660 2 Moderate
Production/Operations 8 B8.. ¥ Moderate 3660 2 Moderate
Stakeholder Relations 3 3. ¥ Minor 135 L Low -
pr— I -
= 4
— o
° <Heae nmies Risk Assessments
Refurbishment and Maintenance Planning
&5Display PM Object M Frst Record 4 Previous Record P NextRecord Ml Last Record  £5iCAP Form Planning
Funct Location /AWC-PST-661-PUN-861 -PUH | Equipment | 10060652 In Op From 6116 2060 Object # 10006052 | View Links
Description | PUMP | User Status | AUSE DOCO Asset Life |60 Object Type EUCENTL | View Orders
General Location | | Replace Cost 767 .,535.74 Est Replace Date 01.10.2060 Cost Centre [CBG ] O View Archived

Category  |P|Pump Station - Major |

Sort Field AWOONGA PUMP STATION

Standard Fun(.Lu(.|Nude |

] -« eae 8 ew
Refurbishment and Maintenance Planning
s Display PM Object 4 Fist Record 4 Previous Record P NextRecord M LastRecord £:CAP Form Planning
Funct Location |AWC-PST-661-PUN-661-PUN | Equipment | 1060652 In Op From|61. 16 2666 Object # 10660052 | View Links
Description [PUMP | User Status AUSE DOCO Asset Life 80 Object Type PUCENTL | View Orders
General Location | | Replace Cost[767,535.74 Est Replace Date 01.10.2060]  Cost Centre CBG | [ | View Archived
Category  |P|Pump Station - Major | Sort Field [AWDONGA PUMP STATION |
Standard Func.Loc. [Node |
() Condition (3) | & Risk Assessment: (360) |
Planning Data ‘
Next Cy... Freq|U... FIrst Y... IT... Description cost |PINOrA/MIL... ET... |Activity Fund ... |Program |Program Description
20635 15YR 2020 F  Awoonga PSTN - Refurbish - PUN1 - PUMP - Replacement & Refurbishm 125, 606 5240007 E G4-81 ANN 16084 MW Pumpset Refurb & Replac =
2066 66YR 20B60R  Awoonga PSTN - Replace - PUNT - PUMP - Replacement & Refurbishmen 797,385 C G4-61 ANN 166604  Mw Pumpset Refurb & Replac ™

. BeIrems 1 Condon (3) | & Rk Assessment (360) |
Type PUMP Pumps Assessment /F\Ekj—'|By MCCARTHYP Archived ﬂ
Assessor |Giyn Milward | Date [15.11.2006]  score 2] Rem.Lfe 74 |On 21.11.2006
Hotes |good condition |@
Envir Notes D| |
WHRS Notes [/ |
Maintenance D| |
In The |Look For [t 2 3 4 5 |6 NI WA Comments
External Coating / Surface / Bolts  Cracking/Flaking/Corrosion ag per AS/NZ.. O @ O O O O O O VERY MINOR PAINT CHIPPING- INDOORS
Foundation and/or Baseplate Physical condttion O ® O OO O O] O|L00KS USED BUT NO PROBLEM
Purmp Vibration (based on AS 2625.1-2003) O 0O ® O O O O O N PROBLEMS- FUNCTIONS WELL CHECK V
Flow and Discharge Pressure Comparison to rated values O ® O O O O O () 0K OPERATOR
Casing & Ghnd Physical condition O 0O ® O O ©O O O LEAKAGE SINCE INSTALLED OF MECH SEA a
Pump Unit Age (% of Refurbishment Life) O|® 0|00 |0O|O|0 =
LR ] 4
Default CAP Asset Type ’HEADER—| GEN Header
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Standard S/4 Solution for Long Term Planning, Condition & Risk

Condition Assessments

* Implemented S/4HANA in September 2020

{ SAP

Display Measuring Points: MeasPoint List

* Attempted to set up ASPM but SAP advised it wouldn’t be

. Sel. | Measuring point Functicnal Location Eguipment Measurement position  Description of measuring point Text Unit Upper range limit Lower range limit

develo o) ed an y further and was to be re o laced by APM in 2021 . ACPELAUNOLF UM oot vl Contrg 1 Suface 1 Bos. | CrackingFakingiComa ASAEzEzz02 | oM . .
80855 ACPS01-PUN-001-PUM PUMP2 Foundation and/or Baseplate Physical condition CON 5] 1

80856 ACPS01-PUN-001-PUM PUMP3 Pump Vibration (based on AS 26251-2003) CON & 1

. 80857 ACPS01-PUN-001-PUM PUMP4 Flow and Discharge Pressure Comparison to rated values CON -] 1

* Current S/4 Standard objects to replace Legacy WMS: e ety ey s Cosing 5 Gl Prysa coniion con : )
80859 ACPS01-PUN-001-PUM PUMPE Pump Unit Age (% of Refurbishment Life) CON B 1

ECC WMS Object S/4 Object

< SAP

Display Technical Object : 10000052 ~~  All v

vy o
Criticality
Additional Functions ~+  You can also

Long Term Planning Item Maintenance Items & Task Lists

Technicel Object: 10000052 Technical Object Type: Equipment Description: PUMP Category: |- Infrastructure Equipment Valid From:  01.10.2000 System Status: INST User Status:  AUSE DOCO

3 Document(s)

Condition Assessments Measuring Points & Documents

~
General Data Location Data Organization Data Structure Documents Classes Characteristic values Permits

Risk Assessments Criticality & Risk Assessment in ASPM Techical Oject Address

Name: Mame 2
Postal Code: City.
- - . ~ Street: Country/Region
< SAP Display Maintenance Plan: Strateg... ~ | Al ~ | Search .
Long Term Planning Items Teephone o
Edit Refresh Additional Functions En
Location Data
Maintenance Plan: AC-20948 Description AWOONGA CALLIDE PIPELINE  Strategy S99 Scheduling Indicator:  Time - key date
Maintenance Plant: | 1000 | Sunwaster Brisbane Location: | ACP501 AWOONGA PUMP STATION
Sy Room: | WLCA Dl ST
Items Planning Data Maintenance Calls Classification o
Production Work Center: ABC Indicator: |1 | Negligible
Items
Standard
ltem Item Description Technical Object Order Type Plant Work Center Plant .. Plann. Business Area Task List ABC Indic. & ABC IndicText
*) 52457 AC-B0Y-LT-RPLC-PUMP-PSTNA ACPS01-PUN-001-PUM ‘Corrective Maintenance Order 1000 1000AMPN 1000 760 AJ21110514/1
52458 AC-15YLT-RFRB-PUMP_PSTNA ACPS01-PUN-001-PUM Corective Maintenance Order 1000 1000AMPN 1000 760 A21110514/2 1 Negligible
2 Minor
Details for item 52457 - AC-60Y-LT-RPLC-PUMP-PSTNA
3 Moderate
General Data Object List Location Data .
— 4 Major
Long Text: Awoonga PSTN - Replace - PUNL - PUMP - Replacement & Refurbishment Life Strategy (#956033) 5 Catﬂ stro h il:
(Tier 2} _ WMS Maint Key 0000016472 P
: . sunwater




Proof of Concept — Asset Performance Management (APM)

* Kicked off in September 2024
* Proof of Conceptin Sandpit
* Limited number of assets (max 5,000)

* Measurable Objectives for PoC include:

o Data model

o Fields ingested by APM from Technical Objects
o Catalog Codes — Mandatory vs Optional

o Assessment types — Criticality, FMEA, RCM

o Rules

o Alerts

o Data cleansing/creation effort

< :5-‘ P4 Manage RCM Assessments v

RCM Assessment for Pump

Qa € @

Change Status

RCM_AS_01
Technical Object: Raw water Pump 2(20024005) Risk Score Criticality Status
Failure Data Profile: Failure Data for Pumps{IS-AD-PUP i+
l > ps{ ) ( a0 O&M Safety critical (A) In Process
~ALHR
Information Assessment
Hierarchy g R ~  Details: (3 Failure Mode
v 0@ Get rid of excess water X
(01) General Detalls
a Total loss of function X
(01) Code 1D Code Short Description Code Group 1D Code Group Short Description
[ Breakdown X BRD Breakdown ZSROPU2 Type 2 Faflure mode for Pump
i
(BRD) —
c,. Low output X Consequence Evaluation Edit Consequence Evaluation Simutate
* (Lo0)
s © :’(;ze)ssure Control x Type of Consequence: Maintenance Policy Recommended Const e Score
R Environmental Risk Scheduled Replacement Task E3
> @ Pump X Recommended
(Pump)

¥ Failure Mechanisms (2)

Assign
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Data ingested from S/4 to APM
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SAP Help Portal — APM Documentation

* Feature Scope Design

* Getting Started Guide SO Help Portal et SAPLeamn o

Home > SAP Asset Performance Management >

* Application Help Application Help - SAP [OT e i socurmer |

w Advanced Searcl

T« g Favorite  #or Download PDF & Share >

Overview: SAP Asset Performance Management O s page

Target Audience

* Integration Guide
Torminology Overview Features

W Asset Data and Information Management . . R ) ) L X Supported Languages
SAP Asset Performance Management is a cloud solution that is meant for industries and customers that operate and service industrial assets and want to run outcome-

0 ' f API Servi o : — . O e cuomer! el s ana e o
Ve rV |e W O e rVI Ce S v Explore Technical Objects based operations with a focus on high asset availability, and resilient and safe operations. This solution allows you to manage risk and reliability, optimize maintenance

Viewing Data Related to a Specific Technical Object strategies and connect assets for real-time condition monitoring, allowing a shift towards more efficient predictive and prescriptive maintenance. Was this page
helpful?

* Security Guide

Viewing Characteristics Assigned to One or More

° EXtenSIbIllty Gu|de asses of a Technical Objec BUSiness Beneﬂts

Contextual Hierarchy

~

Manage Filters

Variant Management

Risk based maintenance processes.

* What’s New

~

Indicators

Move to more condition based, predictive and prescriptive approaches.

Indicator Monitoring

Integration with maintenance management to connect strategy definition, and recommendations with mitigation actions.
Analytics

Measurement of efficiency and effectiveness of maintenance programs.
> Manage Technical Object Groups Y Progi

« Asset Risk Assessment Streamline and manage maintenance strategies with mitigation actions, for all the assets at the class level.

> Manage Risk & Criticality Assessments

> Manage Templates for Risk & Criticality Assessments Features

* Information overload

> Asset Reliability Engineering
= Ability to view and explore technical objects.
? Asset Health Monitoring

= Class and characteristics assignments.

> Asset Performance Analysis

sunwater


https://help.sap.com/docs/SAP_APM?locale=en-US

Critical Data Mapping Field

Technical Object Fields Visible in APM

General Data Category Manufacturer Data Manufacturer
Object Type Model Number
Serial Number Manufacturer Part Number
Equipment/Functional Location Manufacturer Serial Number
Material Construction Month
Structure Superior Functional Location Construction Year
Technical Identification Number Responsibilities Planner Group
Superordinate Equipment Maintenance Planning Plant
Construction Type Main Work Centre
Location Data Maintenance Plant Catalog Profile
Sort Field Administrative Data Created On
Account Assignment Company Code Changed On
Cost Centre System ID

Controlling Area

2 sunwater



Classification & Characteristics Visible in APM

* View the following Class/Characteristic attributes:

Characteristic

Characteristic Group
Value
Data Type

Value Description

Refers to the name that uniquely identifies a characteristic. For example, Torque (TORQUE), Switching Location
(CONTROL).

The characteristic group is used to group together similar characteristics. For example: “Corrosion, Output, Rating”.
Refers to the Unit of Measurement.
Refers to the type of data of the characteristic. For example: “Numeric”, and “Character”.

Refers to the characteristic value description from SAP ERP.

* Filter Technical Object based on Class attributes:

Class Name
Class Description
Class Group

Class Type

13

Refers to the unique name to identify a class within a class type. For example, Transformer, Pump, etc.
Refers to the description of the class. For example, “Centrifugal Pump”.
Refers to the group that a specific class belongs to. For example, “Machinery, Rotating, Stationary”.

Refers to the unique key, which identifies the class type. The standard class type used for equipment is “002”
(equipment class) and for the functional location is “003” (Functional Location class).
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Critical Data Mapping Field el

° 1000 CIVIL GEMERAL
Catalog Codes — Catalog Profile oo CrAEL STRUCTURES
1200 FEMCING
1300 CHANMELS
1400 BUILDINGS/LAND
* Stored on FLOC or EQ on Organization Data tab 1500 DRAINS
1800 ROADS
. . 1700 EARTHWORKS
* All other Catalog Codes are linked to Catalog Profile 1800 EMBANKMENTS
1900 VEIRS AND BARRAGES
. R . . 2000 STORAGES{RESERVOIRS BALANCING)
* Catalog Codes used on Malfunction Data tab on Notifications for Damage, Object Part, etc o0 o e
2200 RECREATIOMAL FACILITIES
2300 DAMS
. 4000 POWER POLES
T-code QS49 — Display Code Group Index 6000 VALVES
6100 PIPES AND FITTINGS
& Display Code Group Index: Initial Screen 5200 MECHANICAL EQUIPMENT
= Change Technical Object : BMPS01-ELH
(/] -« aae a0 em < SAP g I ~ 5300 GATES (FLOOD,REGULATING)
i Code G Index: Initial Screen . - ! 6400 PUMPS
Display roup - A Read Only |Check Entries| Set User Status s Change Structure ~»  Additional Functions ~»  You can also «
8 6500 LIFTING EQUIPMENT
[ Lower Selection Limit for the Range of Catalog Types (1) _ ) _ ) ) ) o GE00 MOTORS
- Technical Object: BMPSOL1-ELH Technical Object Type:  Functional Location Description: HIGH VOLTAGE SYSTEM Category 5700 PUMP STATIONS
Catalog type(s) [+ — — User Status:  AUSE & 0 Document(s) BA00 BORES
Code group(s) : @@J o G300 MOBILE PLANT EQUIPMENT
Code(s) ¢ |Short text for the catalog  Keyword —I/\ |— 7000 CRANE
Language Key [EN] 0 Action Reasons Action General Data Location Data Organizational Data Structure Documents  Classes Characteristic Values
Other bnguages 1 Characteristic Attributes Attribute —— 7100 TAMNK
2 K Task 7200 CATHODIC PROTECTION
Inactive records O 3 Usage Decisions Decision Responsihiliﬁes
4 Events Event 9000 FLOW METERS
= e Planner Group: | 770 [t Moranbah Planning Plant: 9100 ELECTRICAL EQUIPMENT
7 Hold Codes Hold Maintenance Work Center: | 7750 [F| Collinsville Work Center Plant: 9200 ELECTRICAL CONTROL SYSTEMS
8 Activities (QM) Activity QM L .
9 Defect Types Defect Type Catalog Profile: 3400 [3 SWITCHGEAR > 9300 SUBSTATION
A Activities (PM) Activity PM 9400 SWITCHGEAR
* IEIEE Account Assignment 9500 TRANSFORMER
C Overview of Damage
D Coding Company Code: | 1001 | Sunwater Limited Australia Controlling Area: 9600 UPrs
E Defect Locations Defect Loc. 9700 CITECT / SCADA
F Decision - SPM Returns Dec. SPM Business Area: e Main Asset Number/Subnumber: !
G Defect - SPM Returns Defact - SPM 9750 INSTRUMENTATION
H Effort - SPM Returns Effort - SPM Cost Center: | 1410025 [Z| Burd Moran Pipe WES Element:
Bt Aty o Retians Acthaty 59999 SWF GENERAL CATALOG PROFILE
1 Functions Function Settlement Order: [ Standing Order: 5 I

14
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Indicators (Measuring Points) Visible in APM Critical Data Mapping Field

* The following fields from Measuring Points and Measurement Documents are visible in APM

——

| Characteristic Characteristic of Measuring Point 5 S Favorite ¢ Download PDF <@ Share
Description Description of Measuring Point . . . .
Important Notes on Measuring Points Replication
Position Measurement Position of Measuring Point o . ) .
= The Position, Category and Characteristics combination for the indicators shall be unique for a given technical object in Asset
Performance Management System. We recommend not to have Position, Category, and Characteristics combination repeated in
Maximum Value Upper limit of Measuring Point multiple measuring points for & given technical object.
= The Position, Category, and Characteristics combination for the indicators shall be unique for a given technical object in Asset
Minimum Value Lower limit of Measu rng Point Performance Management System. We recommend not to Change Position, Category, and Characteristics of measuring points for
a given technical object once it replicated to SAP Asset Performance Management.
Category Measurlng Point CatEgO ry = The Position, Category, and Characteristics are mandatory information for the indicators in Asset Performance Management
System. We recommend not to have blank Position in any measuring points for a given technical object. If blank positions are
UoM Unit of Measure for Measu ring Point found those positions will be replaced with & position called “DEFAULT” in SAP Asset Performance Management.
. . = The measuring points already replicated to Asset Performance Management System will not be deleted even if the measuring
Indicator Latest Last Measurement Document re admg value points are deleted for the corresponding technical object in SAP S/4HAMNA system.
value = The measuring point replication depends an the replication of measuring point category used in the measuring point. We
R R a recommend o CONsUMe a New measuring point category in the measuring point once the category is replicated to SAP Asset
Number of Number of decimal places on Measuring Point Performance Management.
Decimal places
to display Q Tip
If the replication of measuring points fails, then edit the measuring point description and save again, so that the measuring
Last Updated Last Measurement Document date point is replicated in the next delta cycle.
Data Type Data type of the characteristics on Measuring Point ©Q Remember
For newly created measuring points, sync from SAP 5/4 HANA to SAP Asset Performance Management works only with the
Source Refers the source of indicator - Created locally in SAP Asset Performance following transaction codes in SAP S/4HANA system: IE02 or ILOZ. Using the S/4HANA public AP| or transaction code IKOL will
I\/Ianageme ntor originating from SAP S/4 HANA Cloud System. not detect the newly created measuring point and will not sync it in SAP Asset Performance Management.
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Recommendations

Used to manage failure mitigating Recommendations Illustration

Maintenance Activity Category: _‘

o Proactive (Calendar, Performance or Condition) ‘ l‘

o Reactive (Corrective) |

ASSign ed to Technical ObjeCtS (FLOC/EQ) Recommendation has freguency based en time.

Improvement Activity Category (e.g. design/process change)

Can be linked to Indicators (Measuring Points) on Technical Objects __|

Recommendation frequency Is based on usage.

Recommendation based on threshold values that are determined using indicators.

Can be linked to Task List and Maintenance Plan

1 sunwater



Data Requirements for
Criticality & Risk Assessments in APM
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Criticality & Risk Assessment Types in APM

Assessment in APM

* Multiple Assessment Types — which one do | use?

Indicative Process Flow
Asset Risk Assessment and Asset Reliability Engineering

= &==

Manage Risk and Criticality Maintenance Strategy Manage Implement
Assessments Development by Recommendations Recommendations
Assessment
Manage risk and criticality ) ( Perform strategy assessments at ) Create recommendations without | Implement recommendations for
assessment templates assel class level an assessment reactive maintenance
. . § ™ i A i .  Implement recommendations for
Assess risk and criticality for multiple Perform an RCM assessment on Review of created strategy roaciive condifion-based
objects using Microsoft Excel L individual technical objects ) recommendations ) L P maintenance
= . - .
' ; — i “ Perform reassessment at asset ly strategy assessment for Implement recommendations for
Assess risk and criticality for multiple ‘ Apply gy ass ; 1 proactive calendariperh hee
technical objects L class level ) L classes to technical objects | based mainkanos
Perform RCM reassessment on

promote recommendations for
implementation

| Hoh=tically manage, review and
Individual technical objects ‘ J

aYd
A

Manage assessments

sunwater
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Risk & Criticality Assessment

* Risk & Criticality Assessment is used to identify critical assets and determine risk score

* Suggest appropriate risk-based methodologies as defined in template such as:

19

o Reliability Centered Maintenance (RCM)

O

Failure Model Effects Analysis (FMEA)

< SAP Manage Risk & Criticality Assessments -

. . . ASM Assessment Current Risk
o Preventive Maintenance Review
Status: Released  Risk Type: CurrentRisk  Currency: Indian Rupee (INR)
o Run to Fail .
Assignments (2) Search Q| T, [ Impacts Risk Score/Criticality: 9.00 B - Medium Action: OEM Guidelines
O O E M G u Id el I n eS I “ _AUT_APM_2P_IMPACT 2.00 1.00 INR
Technical Object Details .
£ _AUT_APM_SP_IMPACT 9.00 2.00 INR
_AUT_A2855M_PopOverRC_4TAEMPLATE
Overall 9.00 3.00 INR
___ Toplevelfor char 1112 9.00
@) CHAR -
AUT_APM_2P_IMPACT: % Brand B
_AUT_A2855M_PopOverRC_4TAEMPLATE 212
AUT_APM_2P_DIM1 Note
AssetHealth-E2E-EQUIP-202402030000 4.00 N=RViIaat] EesETI
10541924 ®
e Value: 1
_AUT_A2855M_PopOverRC_AT4EMPLATE 212
_AUT_APM_2ZP_DIM2 Note
HIGH
@
= alue: 1
Financial Risk:
100 INR
Risk Score: 2.00
NE‘ MEDIU
=
% HIGH
S\
(\
_AUT_APM_2P_DIM1
—
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Strategy Assessment for Classes

Manage maintenance strategies with mitigation actions at the Class level

SAP Asset Performance Management

Class
Centrifugal Pump

Operating Context and
Condition
Submerged Dirty

Maintainable ltems
Bearing Radial

Operating Context and
i Condition
Submerged/Clean

Maintainable ltems
Impeller

. SAP Asset Performance Management

SAP Assel Performance Management - Optional
SAP ERP

20

" Failure Data Profile in SAP

Asset Performance Management

Failure Mode
Failed to Start On
Demand

L e T e T T R T T T TR T Y PR T

i

Recommendations |}

SAP ERP
Class
fugal Purp
Characteristics
Values (Submerged/Dirty)
.. CodeGroup-
Object Parts (B)
Code Group -
Codes (D)
o
FallreMechanism - CodeSroup- E
\
=3 Dm 'p..El'uuunuuuinnnl mm-
OperaionEmor ~* | Causes (5)
R T
Failure Effects ..., CodeGrowp— |
Failed to Start Hq Failure Effects (8)
i':;

Manage Strategy Aszez=ment for Classes - Class and Fallure Data Mapping

Critical Data Mapping Field

Component Mandatory / | SAPERP
Optional

Class

Operating Context and
Condition

Maintainable ltems

Failure Modes

Failure Mechanisms

Causes

Failure Effects

Mandatory

Optional#

Optional
Mandatory
Optional
Optional

Optional

Class

Characteristic

Object Parts (B)*

Coding (D)*

Overview of Damage (C)*
Causes (5)*

Effects (6)*

# Mandatory if Operating Context set to “yes”

* Catalog codes defined in SAP ERP & visible in GUI T-code QS49

sunwater



Reliability Centred Maintenance (RCM) Assessment

* Assess Technical Objects and assign failure data

Critical Data Mapping Field

SAP Asset Performance Management SAP ERP | Mandaton SAP ERP (Type)
Technical Object(s) Technical Object Optional
— mp e Booster Pump Function # Mandatory
—ERIani Code Group~  — Maintainable Item Optional Object Parts (B)*
Items - “
Bearing Radial 2 m i
Functi Functional Fail . S Functional Failure # Mandator
F'rmriltllz udTmsn: af I:]..il to prn-.-idl::- IEIL:J’! F:iill;l; ;: mn ... Code Group - v
500 Uhr Ve derand Coding (D)
y semmand Failure Modes Mandatory Coding (D)*
Consequence
Failure Mechanisms Optional Overview of Damage (C)*
L]
Failure Mechanism ‘|‘\ merwgf- ~— E Causes Optional Causes (5)*
g Breakage ED"“"’“
N s - g Failure Effects Mandatory Effects (6)*
Optional
. Causes -] Code Group - -
R . | Causes (3) * Catalog codes defined in SAP ERP & visible in GUI T-code QS49
T # Created & maintained in APM
I Code Group -

Failure Effects .I.
Failed to Start M
|
ll
Ui
|

RCM Assessments — Technical Object and Failure Data Mapping

- SAFP Asset Performance Management

SAP Asset Performance Management - Optional

SAF ERP
* Failure Data Profile in SAP
Assel Performance Management

21
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FMEA - Risk Priority Number (RPN) Evaluation

* |dentify Failure Modes, their causes and effects on an asset Critical Data Mapping Field

SAP Asset Performance Management SAP ERP Component VI SAP ERP (Type)
Technical object(s) —— .. Technical Object Optional
Booster Pump and 9 more Booster Pump
Maintainable ltem Optional Object Parts (B)*
Maintainable
Code Group—  ——, . :
| . "
‘. Bm:gﬂ;ada] .* Object Parts(B) Functions # Optional
Functions Functional Failures ; i i i
l——  Frowe volume of T. Fail to provide 500 g o CodsGroup- Functional Failures#  Optional
500 hr Uhr demand Coding (D)
= Failure Modes Mandatory Coding (D)*
REN Svaltation Causes Mandatory Causes (5)*
Failure Mechanism Code Group - o % Failure Effects Mandatory Effects (6)*
e — Overview of o
\ Optional g Failure Mechanisms Optional Overview of Damage (C)*
| Code Group -
W” Causes (5) RPN Evaluation # Optional
W )
e l Coe 5 Recommendation # Mandatory
Failed to Start lt " Failure Effects (§) —
B ~eu ;;
- Opti ; e * Catalog codes defined in SAP ERP & visible in GUI T-code QS49
e " Failure Data Profile in APM # Creategd & maintained in APM °
SAP ERP

FMEA Assessments (RPN}~ TO and Failure Data Mapping

zz sunwater



FMEA — Failure Mode Criticality Score (FMCS)

* Perform Criticality Analysis at the Failure Mode level

SAP Asset Performance Management

SAP ERP

Technical object(s)
Booster Pump and 9 more

Technical Object
Booster Fump

Maintainable
‘ Items v " chnemm- —
Bearng Radial Obiject Parts(B)
Functions Functional Failures p
L Providevomeof T» Fail to provide 500 F:,T:;,’; '“ o Code Group -
= Cading (D)
b Ve demand
RPN Evaluation
—
Code Group— %
Famg;;gm wosnen Overview of a
¥ Damages(C)
\ Optional g
l—_{lEEiEI.Ammcﬁh“-
N Causes (5)
A\ N
]
. Sl ... CodeGroup-
Failed to Start I Failure Effects (6] —
B ~eu .,
.’f
AP -Cptiona Recommendations * Failure Data Profile in APM
SAP ERP

23

FMEA Assessments (RPN}~ TO and Failure Data Mapping

Critical Data Mapping Field

Component Mandatory / SAP ERP (Type)
Optional
| Maintainable ltem | Optional Object Parts (B)*

Functions # Optional

Functional Failures # Optional

Failure Modes Mandatory Coding (D)*

Causes Optional Causes (5)*

Failure Effects Mandatory Effects (6)*

Failure Mechanisms Optional Overview of Damage (C)*
FMCS Evaluation # Optional

Recommendation # Mandatory

* Catalog codes defined in SAP ERP & visible in GUI T-code QS49
# Created & maintained in APM

sunwater



FMEA — Both RPN & FMCS

Perform Criticality Analysis at the Failure Mode level and Identify Failure Modes, their causes and effects on an asset

SAP Asset Performance Management SAP ERP

Technical object(s) OO RO RTR ‘ Technical Object
Booster Pump and 9 more Booster Pump

Maintainable .
[tems = eesisnien R R RR AR LT T T T T TR T -
Bearing Radial H Object Parts(B)
Functions Functional Failures .
L& Providevolumeof —+ Fail fo provide 500 Failure Mode Code Group -
Failed to start on .
500 Uhr Ve dort Coding (D)
RPN Evaluation
Criticality Analysis
_ Failure Mechanism Code Group -
| B ........... mMm n'
A Damages(C)
\ Optional
Causes X Code Group -
Operation Emor \ I Causes (5)
"
. Failure Effects I ...... Code Group -
Failed to Start i Failure Effects (6) =——
P v .
APM - Optional

U
. r.
- Recommendations
SAP ERP

FMEA Assessments (Both) - TO and Failure Data Mapping

24

Catalog Profile”

* Failure Data Profile in APM

Critical Data Mapping Field

Component Mandatory / SAP ERP (Type)
Optional

Maintainable Item Optional Object Parts (

Functions # Optional

Functional Failures # Optional

Failure Modes Mandatory Coding (D)*

Causes Mandatory Causes (5)*

Failure Effects Mandatory Effects (6)*

Failure Mechanisms Optional Overview of Damage (C)*
RPN Evaluation # Mandatory

FMCS Evaluation # Optional

Recommendation # Mandatory

* Catalog codes defined in SAP ERP & visible in GUI T-code QS49
# Created & maintained in APM

sunwater




So... what data do | need to build for Risk & Criticality in APM?

Component SAP ERP Strategy Assessment for Reliability Centered FMEA - Risk Priority FMEA — Failure Mode FMEA - Both RPN & FMCS
Classes Maintenance (RCM) Number (RPN) Criticality Score (FMCS)

Class Class Mandatory

Operating Context & Characteristic Optional N/A N/A N/A N/A
Condition

Maintainable Item Object Parts (B)* Optional Optional Optional Optional Optional
Functions # N/A Mandatory Optional Optional Optional
Functional Failures # N/A Mandatory Optional Optional Optional
Failure Modes Coding (D)* Mandatory Mandatory Mandatory Mandatory Mandatory
Causes Causes (5)* Optional Optional Mandatory Optional Mandatory
Failure Effects Effects (6)* Optional Mandatory Mandatory Mandatory Mandatory
Failure Mechanisms Overview of Damage (C)* Optional Optional Optional Optional Optional
RPN Evaluation # N/A N/A Mandatory N/A Mandatory
FMCS Evaluation # N/A N/A N/A Optional Optional
Recommendation # N/A N/A N/A Mandatory Mandatory

* Catalog codes defined in SAP ERP & visible in GUI T-code QS49
# Created & maintained in APM
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What data do | already have for Risk & Criticality?
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Legacy WMS Risk Assessments

* Free text Functional Failures:
o No list of Failure Modes to select from
o Not consistent across asset types

o Not linked to Object Part, Damage, Effect, Cause, etc

* Risk Matrix changed from 6 x 7 in ECCto 5 x5 in S/4:
o No way to map scores to new matrix
o Risk Categories are different
* Inconsistencies in what level in the hierarchy Risk
Assessment is done (e.g. Header or lower level)
* Not linked to mitigation strategies
* Data is difficult to mine and has to be dumped from tables
* Maximum Risk Score is not weighted by Category

M First Record

[& Action Logs  System  Help
]
Refurbishment and Maintenance Planning

& Display PM Object

|« eae

4 Pravious Record

P Next Record

8 o

M Last Record  £:CAP Form Planning

Funct Locatio nCAW

C-PST-003-PUN-0G1-CWS

=

Description |CO

OLING WATER UNIT

General Location |0

Category [P

Purmp Station - Major

Standard Func.Loc. |

£ Ttems

Cooling System

'--_’i?_-Cnndrtmn (3) J /7 Risk Assessment (30) }

Equipment In Op From|31.03.1988 Object # 698 =l Wiew Links
User Status | AUSE DOCO Asset Lifa 0 Object Type [ME ¥ | View Orders
Replace Cost |6 06 Est Replace Date Cost Centre |CBG (m] View Archived

Sort Field BOCOOLIMA PUMP STATION

Functional Failure
Comments
Assessor
Entered By
Category
WHES
Environment
Financial
Production/Operation:
Stakeholder Relations

Motor/pump failure Archived
|Auto shut down of main pump motor ’?
|Glyn Millward | Assessrment Date 123.09.2605] Type |DESK I Probability l10- ..+
Entered On
Ranl Conseguence Score  Cat... Risk Comments
3 3) = Insignificant 38 1 Low
3 3) = Insignificant 38 1 Low
3 3) = Insignificant 38 1 Low
IS 3 3) = Insignificant 360 1 Low
3 3) = Insignificant 360 1 Low a
_ \
3 3 -Minor [ 1 - Extremely Rare : The event could occur only in extremely exceptional circums
a 4 - Moderate 3 - \Very Rare : The event could occur anly in very exceptional crcumstances Ver
18 18 - Significant [ 10 - Rare : The event may occur only in exceptional circumstances Highly unlikeby
_ 20 - Unlikely : The event could occur at some time but is unlikely Occurs about o
40 40 -Major 45 - Possible : The event may occur in some circumstances Occurs about once every
00 100 - Critical 100 - Likely : The event may occur in most circurnstances Occurs about once a year
35 235 - Catastrophic 235 - Almost Certain : The event is expected to occur in most drcumstances Occurs
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Criticality Assessment for Critical Spares

* Only looked at water producing assets where holding a spare would reduce risk
* Data stored in Excel on Sharepoint
* Failure Modes concatenated in one cell and not assessed separately
Select: ABC Indicator Z x

Max Consequence Score loaded in ABC Indicator field in SAP

E Hide Filters
ABC Indicator:

| . g
S
ABC Indic. £ ABCIndicText

O1 Negligible
Minor

Moderate
Major
Catastrophic
Not Assessed

(4

Stakeholder Relations
[«]

Financlal

[4]

Legal, Regulatory

<]

Max

[+]

r‘:ﬂ

Asset -~ ; [~ [parent [~ |oominant Faiture [~ TgEE [=]

TP . — comns SRS h Origin defaul
TRANSFORMER ISOLATOR STAT/SERV ISOLATOR Fails to switch due to burnt contacts / Fails to operate due to Potential electrical injuries/death to 5 1 3 3 1 2 5 [Catastrophic N Ote t at Data rl g I n e au tS t O
electrical component failure / Fails to operate due to Supply disrupf 10

damage <$10k t0 replace item, <$200k to replace any “Inherit from Superior” WhiCh iS not

damaged equipment
LOW VOLTAGE ELECTRICAL EQUIPMENT x Parent - see below 5 1 4 3 3 1 5 [Catastrophic

ideal. Had to load data twice to force

CABLES LV CABLE-ABOVE GRND Insulation fallure due to mechanical damage / Short circuit due to |Crane falis to operate 3 1 2 3 1 1 3 erate
loose connections

T e e o ABC Indicator Data Origin to set to

«“ . . . .
SWITCH BOARD OPERATOR CONSOLE [CONTROL CONSOLE Falls to switch due to burnt contacts / Falls to operate due to |Potential personnel Injury - electrical burns. 3 1 1 2 1 1 3 [Moagerate I n d IV I d u a I Iy Mal ntal n ?
electrical component failure Control gear damage. Loss of customer
SWITCHBOARD 48V DC TRIP SUPPLY ELECTRICAL EQUIPMENT Fails to switch due to burnt contacts / Fails to operate due to Potential personnel injury - minor electrical 3 1 2 2 1 1 3 loderate
electrical component failure |pumns
CABINET, BATTERY CHARGER CUBICLE Fails to switch due to burnt contacts / Fails to operate due to control. Injury - 3 1 1 1 1 1 3 oderate
eleatrical failure low voltage
SWITCHBOARD STAT/SERV 415V ELECTRICAL EQUIPMENT x Parent - see below 5 & 4 3 3 1 5 [Catastrophic
CUBICLES ELECTRICAL EQUIPMENT X Parent - see below 5 1 a4 3 3 1 5 [Catastrophic
AUX SUPPLY ISOLATING CUBICLE CUBICLE Fails to switch due to burnt contacts / Fails to operate due to Incorrect control. Potential personnel injury - 3 1 1 1 1 1 3
electrical component failure low woltage
COMPRESSOR NO1 1SOL CUBICLE CUBICLE Fails to switch due to burnt contacts / Fails to operate due to Incorrect control. Potential injury - 3 1 1 1 1 1 3 loderate
COMPRESSOR NO2 I1SOL CUBICLE CUBICLE Fails to switch due to burnt contacts / Fails to operate due to control. Potential injury - 3 1 1 3 1 3 3 loderate
electrical component failure low voltage
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Catalog Codes — Object Part & Damage

Class

Operating Context & Condition
Maintainable Item
Functions #
Functional Failures #
Failure Modes
Causes

Failure Effects
Failure Mechanisms
RPN Evaluation #
FMCS Evaluation #

Recommendation #

Class
Characteristic

Object Parts (B)*

Coding (D)*
Causes (5)*
Effects (6)*

Overview of Damage (C)*

GUI T-code QS49

* Catalog codes defined in SAP ERP & visible in

# Created & maintained in APM

Display Code Group Index: Initial Screen
Qa .P: [-'ija\re to File

Em..|Code
6352
6353
6354
6355
6356
6357
6358
6359
6360
6361
6362
6363
6364
6365
6366
6367

6401
6402
6402
6404
6405
6406
6407
6408
6409
6410
6411
6412

Langua... Short Text for Code

EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN

EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN

Lubrication
Actuator, Air
Actuator, Hydraulic
Bearing

Bolt

Casing

Cylinder, Air
Cylinder, Hydraulic
Door

Fitting

Gasket

Guard

Hose

Pin

Seal

Shaft

Bearing

Casing

Cooling system
Coupling

Control valves
Impeller
Pipework
Performance
Seal - Mechanical
Seal - Packing
Shaft

WWear Rings - Casing or Impeller

t |Langua..” |Short text ™ Keyword ™ Code Gro..” |Langua..” Short Text TLT 5t
B EMN Object Parts Object Part 6300 EN Gate
x 6400 Pump 2
x Display Code Group Index: Initial Screen
[£ &2 [&)Save to Fie
\ﬂf Langua..” |Short text T [Keywo.” Code Gro.” Langua..” |Short Text T LT |St |Em...Code Langua... Short Text for Code
C EN Overview of Damage Damage
1000 EN Mechanical 2
1000 EN General
1010 EN Leakage
1020 EN Vibration
1030 EN Clearance/ alignment failure
1040 EN Deformation
1050 EN Looseness
1060 EN Sticking
1100 EN Material 2

1100 EN General
1110 (EN Cavitation
1120 EN Corrosion
1125 EN Scouring
1130 EN Erosion
1135 EN Spaling
1140 |EN Wear
1150 EN Breakage
1160 EN Fatigue
1170 EN Overheating
1180 EN Eu_rst
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Catalog Codes — Coding Code

Class Class
Operating Context & Condition  Characteristic

Maintainable Item Object Parts (B)*

Q

Functions #

Functional Failures #

Failure Modes Coding (D)* x
Causes Causes (5)* x
Failure Effects Effects (6)* x
Failure Mechanisms Overview of Damage (C)* V

RPN Evaluation #
FMCS Evaluation #

Recommendation #

* Catalog codes defined in SAP ERP & visible in GUI T-code
QS49
# Created & maintained in APM

30

Already used Coding Code D for Valuation Code on Measuring Points!!

Display Code Group Index: Initial Screen
[z &2 [E)save to Fie

t |Langua...' |Short te] |Keﬁrwo.f |Code Gra.* |Langua...‘ |Short Text
D EN Coding Coding 10000003 EN WTP Comment Codes

10000004 EN Laboratories for Samples

10000005 Comment codes SDL Group

10000006 Comment codes LAB Group

TLT st Em./Code
BWN
BWY

ALS
CAIR
DES
ECOS
MACK
OTHR
SYMB
TOOW
VERI

NINF
NRO1
NREL
NSMA
NSXB
QTOoP
SDLI

NINF
NRO1
NREL
NSMA
NEXB
oTOoP

|Langua...|5hort Text for Code

EN
EN

EN
EN
EN
EN
EN
EN
EN
EN
EN

EN
EN
EN
EN
EN
EN
EN

EN
EN
EN
EN
EN
EN

Backwash cycle not run
Backwash cycle run

ALS

Cairns RCLS
DESPL

Ecoscope EL
Mackay RCLS
Other

Symbio
Toowoomba RCLS
BureauVeritas

No Water/Low Water - No Sample Collected
Mot Required Seasonal - No Sample

Mo Release - No Sample Collected
Access/Safety Issues - No Sample

Christmas Shutdown - No Sample Collected
Qvertopping - Mo Sample Collected

SDL sensor issue - data not available

Mo Water/Low Water - No Sample Collected
Mot Required Seasonal - Mo Sample

Mo Release - Mo Sample Collected
Access/Safety Issues - No Sample

Christrmas Shutdown - No Sample Collected
Overtopping - Mo Sample Collected
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Data Model
(What data is where?)
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Asset Data Working Group

* Established Asset Data Working Group with representatives from:

O

©)

Reliability

Long Term Planning

BAU Master Data team

Contractor Master Data Specialists

Asset Management Improvement Program team

* Purpose of the group is to have input on:

32

O

(@]

O

O

All decisions relating to master data
Ensure any cross over with other initiatives are identified and utilized
Ensure all documentation is up to date (e.g. Asset Management Plans, Standards, Procedures)

Ensure any regulatory or compliance issues are covered

sunwater



oard Brain Dump
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S/4 Data Objects used in APM

Condition Monitoring Condition Assessment
* Measuring Points * Measuring Points
* Measurement Documents * Measurement Documents

RENENEIRS
* Maintenance Plan
* Maintenance Item
» Task List

Object Type Catalog Codes (0S49

Preventive Maintenance Technical Object i
e . Object Part (B)
« Maintenance Plan Functional Location Catalog Profile

. Failure Mode (Coding Code) (D)
* Maintenance Item Equipment

: Causes (5)
 Task List Criticality in Failure Effects (6)

ABC Indicator Failure Mechanism (Damage) (C)

Class/Characteristics

Condition Assessment Type
Frequency of Assessment

Discipline for Assessment Data Created in APM Risk Assessment in APM
Estimated Date for Replacement Function Strategy Assessment by Class
Replacement Cost Functional Failure RCM Assessment

Asset Class Risk Matrix FMEA Assessment — RPN
Technical Details Assessment Templates FMEA Assessment — FMCS
Operating Context & Condition Recommendations FMEA Assessment — RPN & FMCS

34

sunwater




S/4 Data Objects used in APM APM

ASSE = Pl ole O e M3 € onditio 0 Condition Assessment
aintenance Strateg : _ 0 Measuring Points
by Asse De | DO Measurement Documents

Renewals
* Maintenance Plan

* Maintenance Item el 5 s
» Task List S WVERe Y ST e £y
O < Catalog Codes (QS49

Condition Assessment Type
Frequency of Assessment

Prev_entlve Maintenance AR Object Part (B)

* Maintenance Plan ww . ii Failure Mode (Coding Code) (D)

* Maintenance Item : - Causes (5)

» Task List Failure Effects (6)
Y Failure Mechanism (Damage) (C)
Ay
>

e S
Class/Characteristics X

Discipline for Assessment
Estimated Date for Replacement
Replacement Cost

Asset Class

Technical Details

Operating Context & Condition

(20
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A High-Level Approach —what data is where?

Need to identify Maintainable Asset in asset hierarchy and ensure all below data objects are on the same level where possible.

* Technical Objects (Functional Locations & Equipment)
o Object Type — linked to asset life, refurb/replace frequency, Condition Assessment frequency

o Catalog Profile — linked to Catalog Codes for Object Part, Damage, Cause, Effect, etc

Maintenance Plans, Items and Task Lists
o Renewals (major refurb/replace, major inspections, enhancements, etc.)

o Preventive Maintenance (minor servicing, minor inspections, etc.)

Measuring Points & Measurement Documents
o Condition Assessment (physical inspection assessed against up to six criteria on a scale 1-6)

o Condition Monitoring (manual and/or SCADA readings for temperature, hours run, vibration, etc)

Risk Assessments
o Criticality Consequence Score in ABC Indicator field (from Criticality Assessment for Critical Spares)

o Future APM Risk Assessments

36

sunwater



Spot the Maintainable Asset — Surge Tanks

Object Object ID Description
) EWEEPI-PO2-5RG P2 SURGE TANKS
. . ~ 9 EWEEPI-P02-SRG-001 SURGE TANK AT 11545M
Blackwater Pipeline v®  EWEEPLPOZSRGOOLEYP BYPASSLINE
) : - ~ 9  EWEEPI-PO2-SRG-00L-BYP-PIP  PIPEWORK
Object Object ID Description T BIPENORK
s v 9 BLPIP2-SRG.001 SURGE TANK 4T 4881 56M 9  EWEEPIPOZSRG-O0L-BYP-SCT  25MM STRAINER
9 BLPIP2.SRG.D0LPIP PIPE ~ 9 EWEEPI-PO2-SRG-OOL-BYPVLI  ISOLATION VALVE
~ 9@  EWEEPIPO2-SRG-001-BYP-VLI-001 100MM ISOLATION VALVE (UPSTREAM)
¥ BLFIPZ2-5RG-001-5TR STRUCTURE 2 10009890 VALVE, 100MM SLUICE
9 BLEIPZ-SRG-D0LTKS TANK v 9  EWEEPIP02-SRG-001-BYP-VLI-002 100MM ISOLATION VALVE (DOWNSTREAM)
9 BLPIP2-SRG-D01.VLN 400D REFLUX VALVE o e VALIE, AHORIN SLUIEE
9  EWEEPLP02-SRG-001-BYPVLI-003 25MM ISOLATION VALVE
~ 9  EWEEPI-POZ-SRG-00L-BYPVLL  100MM ALTITUDE VALVE
] ) B 10009893 VALVE,100MM ALTITUDE VALVE
Eung ella Eastern Plpel ine 9 EWEEPI-POZ-SRG-001-BYPVLP  25MM PRESSURE REDUCING VALVE
r EWEEPI-P02-SRG-001-CVR TANK ACCESS HATCH
EWEEPI-P02-SRG-001-FNC FENCING AND GATE
v e EWEEPI-P02-SRG-001-INN INSTRUMENTATION
F 10009894 LEVEL TRANSMITTER
10009895 VALVE, S0MM GATE
EWEEPI-P02-SRG-001-OVF OVERFLOW PIPE
EWEEPI-P02-SRG-001-PIP PIPEWORK
v e EWEEPI-P02-5RG-001-5CA SCADA AT SURGE TANK 11545M
B 10009896 240V DISTRIBUTION PANEL
B 10010133 CONTROL CUBICLE
® 10010134 DATA RADIO
® 10010135 RTU
v e EWEEPI-P02-5RG-001-5C0 TANK SCOUR QUTLET
B 10009897 VALVE, 100MM SLUICE
9 EWEEPI-P02-SRG-001-5TR CONCRETE STRUCTURE
9 EWEEPI-P02-SRG-001.TKS TANK 6.2M
~ e EWEEPI-P02-SRG-001-VLY VALVE ARRANGEMENT
v 9 EWEEPI-P0Z-SRG-DOLVLV-VLI 300MM ISOLATION VALVE
10009896 VALVE, 300MM BUTTERFLY
~ 9  EWEEPI-POZ-SRG-OOLVLVVLN  300MM NON RETURN VALVE
F 10009899 VALVE, REFLUX 300MM
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Proposed Ideal Data Model for Surge Tank

| Data in S/4 matches Ideal Data Model

m Data in S/4 does NOT match Ideal Data Model

Technical Object (FLOC/EQ) Description Object Type Catalog Profile Renewal Maint PM Maint Items Condition Condition Criticality Risk
ltems Assessment Monitoring Assessment
NO NO NO NO NO NO

BLPIP2-SRG-001

BLPIP2-SRG-001-PIP

BLPIP2-SRG-001-STR

BLPIP2-SRG-001-TKS

BLPIP2-SRG-001-STR

SURGE TANK 4T 4861.56M TKO3 CIVIL GENERAL

PIPE PI01 PIPES 60Y REPLACE 12M INSPECT YES NO YES YES
STRUCTURE Cwo1 CIVIL GENERAL  80Y REPLACE 12M INSPECT YES NO YES YES
TANK MTO1 TANK 60Y REPLACE 12M INSPECT YES NO YES YES
400D REFLUX VALVE VL14 VALVES 30Y REPLACE 12M INSPECT YES NO YES YES

Existing Data for Surge Tank

Technical Object (FLOC/EQ) Description Object Type Catalog Profile R PM Maint Items Condition Condition Criticality Risk
| Assessment Monitoring Assessment
NO

BLPIP2-SRG-001

BLPIP2-SRG-001-PIP

BLPIP2-SRG-001-STR

BLPIP2-SRG-001-TKS

BLPIP2-SRG-001-STR

38

enewal Maint
tems
TKO3 CIVILGENERAL  NO

SURGE TANK 4T 4861.56M NO NO
PIPE PI01 PIPES 60Y REP LA 12M INSPECm YES YES
STRUCTURE Cwo1 CIVIL GENERAL  80Y REP LA 12M INSPECB YES YES
TANK MTO1 TANK 60Y REP LA 12M INSPECm YES YES
400D REFLUX VALVE VL14 VALVES 30Y REP LA 12M INSPECm YES YES
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Proposed Ideal Data Model for Pump Unit

Technical Object (FLOC/EQ) Description Object Type Catalog Profile Renewal Maint PM Maint Items Condition Condition Criticality Risk
ltems Assessment Monitoring Assessment

ACPS01-PUN-001 PUMP UNIT 1 PUO1 HEADER
ACPS01-PUN-001-MOE MOTOR 1 MOO02 MOTORS 15Y REFURB 600HR INSPECT YES YES YES YES
45Y REPLACE 1800HR INSPECT
12M SERVICE
EQ.10000044 MOTOR, 11KV MOO02 MOTORS NO NO NO NO NO NO
ACPS01-PUN-001-PUM PUMP 1 PUO3 PUMPS 15Y REFURB 3M INSPECT YES YES YES YES
60Y REPLACE 6M INSPECT
12M SERVICE
EQ. 10000052 PUMP, TKL PUO3 PUMPS NO NO NO NO NO NO
ACPS01-PUN-001-VLV VALVES VLO1 HEADER NO NO NO NO NO NO
ACPS01-PUN-001-VLV-VLX SUCTION VALVE & ACTUATOR VLO6 HEADER NO NO NO NO NO NO
ACPS01-PUN-001-VLV-VLX-ACT ACTUATOR ELO2 ELECEQUIP 15Y REPLACE 12M INSPECT YES YES YES YES
EQ. 10039597 ACTUATOR, ELEC ELO2 ELECEQUIP NO NO NO NO NO NO
ACPS01-PUN-001-VLV-VLX-VLX SUCTION VALVE VLO6 VALVES 15Y REFURB 12M INSPECT YES YES YES YES
45Y REPLACE
EQ. 10000054 VALVE, 600M BUTF VLO6 VALVES NO NO NO NO NO NO
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| Data in S/4 matches Ideal Data Model

Example Of EXlStlng Data |n S/4 m Data in S/4 does NOT match Ideal Data Model

Condition
Monitoring

Technical Object (FLOC/EQ) Description Object Type Catalog Profile Renewal Maint PM Maint Items Condition Criticality Risk
ltems Assessment Assessment
L v/

ACPS01-PUN-001 PUMP UNIT 1 PUO1 PUMPS . NO NO NO m NO NO
ACPS01-PUN-001-MOE MOTOR 1 MO02 MOTORS 15YREFU 600HRINSP YES YES YES YES
45Y REPLA 1800HR INS
12M SERVICE
EQ.10000044 MOTOR, 11KV M002 MOTORS NO NO NO NO NO m NO
ACPS01-PUN-001-PUM PUMP 1 PUO3 PUMPS 15Y REFUR 3MINSPECT YES YES YES m YES
60Y REPLA( 6M INSPECT
12M SERVICE
EQ. 10000052 PUMP, TKL PUO3 PUMPS NO NO NO m NO m NO m NO
ACPSO1-PUN-001-VLV VALVES V101 VALVES NO NO NO NO NO NO
ACPS01-PUN-001-VLV-VLX SUCTION VALVE & ACTUATOR  VLO6 VALVES NO NO NO m NO NO NO
ACPSO1-PUN-001-VLV-VLX-ACT ~ ACTUATOR ELO2 ELEC EQUIP 15Y REPLA(m 12MINSPECm YES m YES m YES m YES
EQ. 10039597 ACTUATOR, ELEC ELO2 ELEC EQUIP NO NO NO NO NO m NO
ACPSO1-PUN-001-VLV-VLX-VLX  SUCTION VALVE VLO6 VALVES 15Y REFUR 12MINSPECm YES YES YES YES
45Y REPLAG
EQ. 10000054 VALVE, 600M BUTF VLO6 VALVES NO NO NO m NO NO m NO
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What next?
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Preparing Data for APM

42

APM Proof of Concept in Sandpit for:

o Multiple types of facilities (e.g. dam, pump station, pipeline, channel)

o Asset Types — pumps, motors, valves, pipes, switchboards

Develop Asset Class Plans to define maintenance strategies by Asset Type
Develop Asset Data Information Standard to:

o Define business rules for maintainable asset

o Define naming convention, field relationships, etc.

Develop Asset Data Strategy & Plan to:

o Move S/4 data objects to maintainable asset where possible

o Create Functions and Functional Failures in APM

o Review and update existing Catalog Profile, Object Part and Damage codes

o Create Catalog Codes for Failure Modes, Causes and Failure Effects
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Delivering water for prosperity
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