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About Us

Steve Miller :- Managing Director at Optimate Pty Ltd with 25 years’
experience in the design and delivery of integrated operations solutions.

Optimate Pty Ltd is a Solution Consulting and Systems Engineering Company with a
strong track record of designing and delivering Process Automation and Operational
Intelligence Solutions over a wide range of Industries.
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Introduction

Asset centric companies are getting an increasing level of support from back
office systems ( ERP, MES, Doc Management etc.)

Control Systems vendors have / are migrating toward object oriented
architectures.

The use of OSlsoft’s Pl Historian is very prevalent and technologies for
integration with business systems are available.

Centralised Operations Supports Centres are increasing as they allow companies
to concentrate a high level of expertise and leverage the above infrastructure

Copyright © Optimate Pty Ltd, ABN 97 064 219 852, 2012



ssssssssssssssssssssssssssss

Introduction

Leveraging Pl AF will involve the integration of data and processes in Pl AF with
the data and processes in the various systems of record.

The Key Drivers for taking this step and ensuring that a robust design for Pl and
AF are delivered to the business are —

1. A good source of data within the business will experience an
exponential increase in the requirement for integrity

2. A failure in data integrity within the business will undermine
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Systems

ypical Systems of Record

s G R A

Control Systems — Real Time Plant data, Process Logic,

Pl Historian — Historical Time Series Plant Data

Calculation and Validation Engine — Calculations, formulas and validation logic.

Operations Management Systems — Shift Logs, Voice Recording, Event Management, Production Reporting
Manufacturing Execution Systems — Production Planning, Logistics Plans,

Active Directory — Information roles, security and permissions,

Asset Management System — Asset Meta Data, Work Orders, Maintenance Plans, Activity Plans.

Document Management System - Policies, Procedures, Drawings, Manuals, Specifications etc

Financial System — Budgets, Forecasts, Cost Accounts, Asset Life
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Methodology

he core approach to leveraging AF is three fold:-
1. Create a system of record for the relationship between assets and plant data. ( AF )

1. Finalise Asset list and Templates for each Asset type
2. Record the relationship between plant tags and the template attributes for an asset (programmatically?)
2. Create a system of record for the relationships between assets and an Operations
Hierarchy ( In AF — Supports Operational Reporting and Process Modelling )
1. Define an Operations Hierarchy for each of your plant types. Some international standards are available.
2. Record the relationship between each Asset and the Operations Hierarchy.
3. Identify and supplement the relationship between assets and other systems ( AF )

1. Create an aggregated Super set of meta data from the other systems
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BUSINESS AUTOMATION ARCHITECTS

Example Template Design Procedure

Signal Type Dictionary .

Pressure

Level

AMS Asset
Types

Correlated

Site Tags Asset Types | £
Site Tags | Sorted by | RS F-Sal J:F Tag
Asset Type atabase

Site Asset
Types

Site Asset
List

Sequences

| Sequences

Correlated ]
Asset List >
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Template Definition

Example Template Design Procedure

Signal Type

For each correlated asset type add all
relevant signal types.

For each signal type added-

a) Add dard i ing units

A

3

BUSINESS AUTOMATION ARCHITECTS

~ ify all U Types.
Site Tags Define Unigue, Relevant
Sorted by descriptions.
Asset Type Define E d signal beh
in detail.

Site Asset
Lists

AMS Asset
Lists

Correlated
Asset Lists

Asset in AMS correlate!
with Asset at Site

Review and Update Asset
Description as per MSC
Asset Description
Standard

Dictionary b) Add lower and upper ranges
c) Add polling group
d) Add OPC and Historian Deadband
Site Asset AMS Asset Correlated
Types Category Asset Types

Category in
AMS correlates with
Site Asset Type

Asset in AMS
does not exist in the
Site Asset List

Check if the Asset should

Remove AMS Asset from
correlated list.

Asset in the
Site Asset List does not
exist in AMS

Manually associate site
asset to AMS or add non-
maintained asset to AMS

Asset list.
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BUSINESS AUTOMATION ARCHITECTS

Methodology

he core approach to leveraging AF is three fold:-
1. Create a system of record for the relationship between assets and plant data. ( AF )

1. Finalise Asset list and Templates for each Asset type
2. Record the relationship between plant tags and the template attributes for an asset (programmatically?)
2. Create a system of record for the relationships between assets and an Operations
Hierarchy ( In AF — Supports Operational Reporting and Process Modelling )
1. Define an Operations Hierarchy for each of your plant types. Some international standards are available.
2. Record the relationship between each Asset and the Operations Hierarchy.
3. Identify and supplement the relationship between assets and other systems ( AF )

1. Create an aggregated Super set of meta data from the other systems
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5. MappingTool

: File = Import\Export Tool Template Tool

Process Tree

B Generating Unit(GU)

Switchyard (SYD)

Heat Recovery Steam Generator (HRS

2 Gas Turbine (GT)
B Fuel Supply Systems {FSS)
Combustion Systems (CMB)
|gnition Systems (IGN)

E (Gas Fuel System(GFS)

Filtration (FLT)

& Liquid Fuel System (LFS)

Bearings (BRG)
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Inlet Air And Compressors (IAC)

\wlater Injection (141J)
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Electrical (ELE)
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\lind Turbine (W)
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‘QPS-00 (BALANCE OF PLANT - BEEMLEIGH POWER STATION)
‘QPS-01 {UNIT 1- BEEMLEIGH POWER STATION - SIEMENS - ALSTOM)
‘QPS-02 (UNIT 2 - BEEMLEIGH POWER STATION - SIEMENS - ALSTOM)
‘QPS-03 (UNIT 3 - BEENLEIGH POWER STATION - SIEMENS - ALSTOM)
‘QPS-D4 (UNIT 4 - BEEMLEIGH POWER STATION - SIEMENS - ALSTOM)
QPS-05 (UNIT 5 - BEEMLEIGH POWER STATION - GE)
= QPS-05-110(GT5 - GAS FUEL MODULE)
[ QPS-05-GF-LEAK (GT5 GAS FUEL LEAK TEST)
= QPS-05-110-GF (GT5-GAS SUPPLY TO TURBINE)
* QPS-05-110-GF-10 (GT5- GAS FUEL METERING MODULE)
= aPs-o TS S FUEL PURGE SYSTEM)

QPS-05-GF-20PG-3 (SOLENCID VALVE FOR VA13-3 - GT5 GAS FUEL PURGE SYSTEM)
‘QPS-05-GF-20PG-4 (SOLENCID VALVE FOR VA13-4 - GT5 GAS FUEL PURGE SYSTEM)
QPS-05-GF-20VG-3 (GAS FUEL VENT SOLENOID VALVE - GT5 GAS FUEL PURGE SYSTEM)
QPS-05-GF-23PG-5 (LIMIT SWITCH YA13-3 CLOSED POSITION - GT5 GAS FLEL PURGE SYSTEM)
QPS-05-GF-23PG-6 (LIMIT SWITCH YA12-3 OPEN POSITION - GT5 GAS FUEL PURGE SYSTEM)
QPS-05-GF-23PG-7 (LIMIT SWITCH YA13-4 CLOSED POSITION - GT5 GAS FLEL PURGE SYSTEM)
‘QPS-05-GF-23PG-8 (LIMIT SWITCH YA12-4 OPEN POSITION - GT5 GAS FUEL PURGE SYSTEM)
QPS-05-GF-83PG-2 (PRESSURE SWITCH ON VAT3-3 & VA13-4 INTERVALVES C.
QPS'D&GF DI-102 (ORIFICE PLATE - GT5 CONTINUOUS BLOWDOWN ACHDSS VALVE Hv201)
‘QPS-05-GF-DI-202 (ORIFICE PLATE- GTS CONTINUQUS BLOWDOWN FROM SOLENOID VALVE 20P|
‘QPS-05-GF-DI-204 (ORIFICE PLATE- GTS CONTINUQUS BLOWDOWN FROM SOLENOID VALVE 20P|

G1.DLN.fpg%a
BOF EvapCeoler. 1ASEX_LSHHOD1_HIHILV
BOF AirComy prs; TASAR_CMFO01_RUNCMD

LNK_OK

80P OtherEcuipDe LINEPRXS141
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G1.CTRLMODE L30_UCVX_OT
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Facilities (FA0) QPS-05-GF-DI-221 (ORIFICE PLATE - GTS CONTINUOUS BLOWDOWN FROM FILTER FA2-1) G1 CTRLMOD; Lsto 1G44_R_DIAG

QPS-05-GF-FA2-1 (FILTER ON ACTUATION PURGE AIR SYSTEM - GT5 GAS FUEL PURGE SYSTEM) EAT_VENT J4ef2
QPS-05-GF-HV-201Z (LOW DOWN VALVE - GT5 GAS FUEL PURGE) G1VIB LIVT_LG Load Gear Vibraion
QPS-05-GF-HV-517 (ISOLATING VALVE FOR 63PG2 - GT5 GAS FUEL PURGE SYSTEM) L G1HEAT_VENT.LAHATTX Hest Vient fusx To DL
QPS-05-GF-HV-518 (VENT VALVE FOR 63PG2 - GT5 GAS FUEL PURGE SYSTEM) 0K <T> YDOA 182 LINK
QPS-05-GF-PIT-1 (PIT NEEDS A TAG NUMBER) B3BT high temperatt
QPS-05-GF-PY-227 (PRESSURE INDICATOR- GTS)
QPS-05-GF-VA12-3 (PURGE VALVE VA12-2 - GT5 GAS FUEL PURGE SYSTEM)
QPS-05-GF-VA12-4 (PURGE VALVE VA12-4GT5 GAS FUEL PURGE SYSTEM) Contr
QPS-05-GF-VPR44-3 (PRESSURE REGULATOR FROM VAT3-3 - GT5 GAS FUEL PURGE SYSTEM) FMRO01_P1SEL GENERATOR STEF
QPS-05-GF-VPR44-4 (PRESSURE REGULATOR FROM VA13-4- GT5 GAS FUEL PURGE SYSTEM) N_CPE Primary fi
QP T
QP e 1ASEB_FAHHO01 APORATIVE
ars G1 HEAT_VENT 20wr2 Heat Vient W1 Compt
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7 EU

AssetDescription
Assetilumber
AssetSerialNumber

AssetDescription
Assethumber Gas Fuel System
AssetSerialNumber 648104fc-f0b5-4666-

ProgTag GASLIQ_PURGE L6IPWIL_ALM
SCCreatedAsse H False RangeMax
TemplateName TemplateName TRANSMITTER PRESSURE GE RangeMin
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/Operations Hierarchy & Asset Mapping pi'lmCI'Ie

[ AF Manager
Options
[= Generation -
AF Server AUULOGESRWAAPOO |z| (=~ Beenleigh
AF Database  |MSC [=] [ Unit 05 E|
Switchyard
[ - Gas Turbine
Create AF Database | £ Fuel Supply Systems
Combustion Systems
[ Create Categories | Igrition Systems
[ T | = Gas Fuel System
- FTO01
[ Create Templates HD elete &)l Temp\ales| - FT02
: - 1501
{Sites | -LS02
Umantu Redcliffe - L503
LTO1
® Beenleigh Sandhurst - P50
Mt Blackmore - PS02
- PS03
Calvery Hills - PTO1
Lawnton P2 -
[ Show Hierarchp | [Allemate Hierarchy | dsse Descriptim,
! QPS-01M GT1GAS TURBINE
. Enable Pi Point Renaming QPs-02M GT2 GAS TUREINE
D —
e ) QPS-03M GT3 GAS TURBINE
QP5-04M GT4 GAS TURBINE
Added nade - Fire Detection Spstem A QPS-05-130 GT5 GAS TURBINE & AUXILIARIES SYSTEMS

Added node - Carbon Dioxide

Added node - Inergen

Added node - Auiliary Baoiler 5 pstem

Added node - Service W ater Spstem

Added node - Compressed Air

Added node - Battery And Charger System

Added node - Miscelaneous

Added node - Auxilisry Steam

Added node - Closed Cooling Water Systems

Added node - Mitrogen Storage / Distribution S pstern

Added node - Electrical

Added node - Uninterupted Pawer Supply

Added node - Auxiliary Generatars

Added node - High Yaoltage

Added node - Low Wolkage

Added node - Metering

Added node - Direct Curent

Added node - Fuel Supply Systems

Added node - Gas Fuel System =
-

Added node - Filtration
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Methodology

he core approach to leveraging AF is three fold:-
1. Create a system of record for the relationship between assets and plant data. ( AF )

1. Finalise Asset list and Templates for each Asset type
2. Record the relationship between plant tags and the template attributes for an asset (programmatically?)
2. Create a system of record for the relationships between assets and an Operations
Hierarchy ( In AF — Supports Operational Reporting and Process Modelling )
1. Define an Operations Hierarchy for each of your plant types. Some international standards are available.
2. Record the relationship between each Asset and the Operations Hierarchy.
3. Identify and supplement the relationship between assets and other systems ( AF )

1. Create an aggregated Super set of meta data from the other systems
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Benefits

Project and Ongoing Administration Benefits

Database ( SoR ) for Asset and Tag mapping Rules

Templatisation of Sites, Assets and Tags for reduced config / admin effort
Templatisation of Pages and Content for reduced config / admin effort
Templatisation of Calculations and Validation for reduced config / admin effort

e N =

Operations Benefits
1. Use of the same data in multiple perspectives or contexts.
2. Multi Subject Data Access.
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Key Factors

Some of the Key Factors that influence the design of the methodology and ultimately the
success of the outcome, for a given project are:-

1
2
<y
4

The operating environment within which the information will be used (8 x5, 24 x 7))
The actual processes, procedures and activities that the users will carry out.
The maturity of Master Data Management within your organisation

The maturity of a Service Oriented Architecture within your organisation
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Practical Considerations

1. The methodology has to be tailored to the objectives of the business and the project.

2. Tag and Asset mapping can be labour intensive, even with good software tools and
especially where existing standards are poor.

3. Availability of the best internal people for a project is hard to coordinate.

4. The availability of real time data exposes internal support services to requirements
for real time responses to problems. This will challenge their normal services levels.
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Recommendations

Start with defining the BAU processes ( drafts only ) that the project will create or
change.

Ensure the information foundations are strong
1. Key Master Data is well structured and governed
2. Relevant and appropriate Service Oriented Architectures
3. Robust and Scalable Technology Architectures

Make the time to identify your requirements — “Know what Good looks like”

Keep it Simple for all stakeholders — “Make it easier for people to do their job”
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An example of “Good”

/ 1. Adding new sites / assets is procedure driven requiring minimum effort.

All information accessible via a “Portal” from any company workstation
3. Multiple screens or tabs displaying different content relating to a single context

Alarms Cptimate Work Orders  Ciptimate
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NI BN Breweny o FUT 3080 10 BAT DN NG N EFGIOIONN  Beaarr G PuTe Faned W S DO g — -— - . )

4. Users can, via single navigation, see information on multiple subjects within 15s
5. All personnel look to the portal first for all data related to business assets.
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Thank you for your time

ph:- +61 7 34424200
steve.miller@optimate.net.au
tony.watkins@optimate.net.au
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