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Introduction

« About APA Group

* APA Group’s OSI PI Journey and Roadmap

* Pl Implementations
— Meter Data Management System — APA Grid
— NIMDS — Networks Interval Meter Data System
— Data Challenges

« Solution Overview

« Summary
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About APA Group

APA is Australia’s largest gas infrastructure business

= Gas trar\sm|55|on plpellnes aer storage ) . o MARKET CAP
— Owning and operating two-thirds* of Australia’s onshore transmission pipelines AS AT 24 JUL 2015
— Interconnected pipeline networks Moodv's: Baa2
— Transporting approximately half the gas used domestically oody's: baa

ASX Top 50

— Underground and LNG gas storage (Olglggl:( g’g"gle)
= Gas distribution networks (outlook Stable)
— Operating approximately a third* of the nation’s gas distribution networks CREDIT RATINGS
— Long-term agreement to operate Australian Gas Networks assets $19 Billion Assets
— Own the Central Ranges (Tamworth) network
— Ownership interest in and operate the Allgas distribution network. Employees More than 1,600

m Other related energy infrastructure

— Developed and acquired complementary energy infrastructure, including gas-fired and wind-driven electricity
generation, gas processing and electricity transmission

* By length
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APA asset and investment portfolio

APA delivers half of Australia’s domestic gas usage

Assets Gas transmission

owned 14,7441 km transmission pipelines
and/or Underground & LNG gas storage
operated Gas distribution

"' 27,100 km gas network pipelines
\ 1.3 million gas consumers

h Other energy infrastructure
C‘ 585 MW power generation
244 km HV electricity transmission
Gas processing plants

“ PPS

Mondarra Gas
Storage Facllity

Queensland

(1) Roma Brisbane Pipeline

(2) Carpentaria Gas Pipeline

(3) Berwyndale Wallumbilla Pipeline
(4) South West Queensland Pipeline

Western Australia

(11) Pilbara Pipeline System

(12) Goldfields Gas Pipeline (88.2%)

(13) Eastern Goldfields Pipeline
(under construction)

North Browr
Hill Wind Farr

; New South Wales (14) Kalgoorlie Kambalda Pipeline
—e
APA a.sset.s and investments . : ', (5) Moomba Sydney Pipeline (15) Mid West Pipeline (50%)
-------- APA pipeline under construction o {6) Central West Pipeline (16) Parmelia Gas Pipeline

——® APA operated assets \ (7) Central Ranges Pipeline (17) Mondarra Gas Storage Facility
e------e Possible pipeline routes ‘ (18) Emu Downs wind farm

—_ \‘ Victoria
Other natural gas pipelines \—j (8) Victorian Transmission System Northern Territory
vt LNG plants (9) Dandenong LNG facility (19) Amadeus Gas Pipeline
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Major gas pipelines —eastern Australia

Gas Networks Operations —
X

» Delivering gas to domestic and
commercial use customers

« Dalily consumption reporting to
regulators (AEMO) and retailers
for high demand customers

* Require Daily/Hourly telemetered o
reads of high gas demand s oo

SEA Gas Pipeine
Moomba to Adelaide Pipeine
)

Z
5
Tasmanian Gas Pipainy 6
South West Queensiand Pipeiine Balara to Walumbila) 7
R e Fipaine 8
9

Queensiand Gaskﬁnlre
(Wallumbila to Gladstona/Rockhampton)
Carpentaria Fipeiine (Ballera to Mount Is3)
Giadstone LNG Fipeine
Australia Padific LNG Pipeline
Queensland Curtis LNG Pipaiine
Amadeus Basin to Darwin Pipelina
NSW-Victoria Interconnect

Source: AER
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APA Group’s Historian Roadmap

Current Historian Solutions te Historian

2003 2007 2011- 14 2015 -16
SA Networks QLD Networks National Transmission Networks & Transmission

APA Historian Roadmap
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Svstem Architecture

(PRODUCTION SYSTEM — PRIMARY

W2ZODE R2 VI ¢ "

Data Center 1

LN R DMNDAP311
Wirtual APt
> Pl ACE 2012 R2 2.1.50.4
== EventMonitor = AF Server 2014
D"\?‘ﬁs:f'g >> ReportScheduler > UFL Interface (Email}
= Pl Server 2012 (x84) = IS =S
> Pl Server 2012 == Taglist == MDM
= Pl Web Services == NIMD
] sSalL
BCADAICorp Presentation Zone (10.87.7)
DNDDBOD4Y APA Corp Metwork DG
A Firevwall DBO04 E
Cluster -;-Ac:
DC1CMNOS1/ E
DC1CNOS2 E
DC2 SCADA Transit Zone SQL2008 R2 1=
- | Win2o12 S
——— -—
//r__—'—m 1 2
LI i
= SCADA WAN E
& g .
T— 8 - = g
3 R S
E 5] Z  Corporate WAN
£
Pl AF 2
PROD_Collective g APA Network DG
PROP_Collective — ADLDEOOS) = Corp.
DC2 SCADA Transit Zona DBOo0sS
Cluster -
CADA Firawall 2
b DC2CMO011 3
DC2CNO01 =
=
SQL2r0aR2 e
- SCRADA/Corp Presentation Zone (10.87.7) I_> |l AR =
o
=

[

PRODUCTION SYSTEM - SECONDARY
WW20D08 R2 Wi

sSaL

2 HA Pl Servers

2 HA AF servers

2 Pl ACE servers sharing the workload independently
2F

2

Data Center 2

ADLAP309 ADLAP310 ADLAP311
Wlirdal WAL= L ront end GUI servers on AF servers (MDM and NIMDS)
> Pl Server 2012 ~#—] > Pl ACE 2012 R2 2.1.50.4 | > UFL interface Clustered SQL servers, replicating across DC1 and DC2
== EwentMonitor (Email) — disabled.
== ReportScheduler = NS
> Pl Server 2012 (x64) > IS == NMDM

== Taglist == NMIMDS
= Pl Web Services . —
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Svstem Architecture

External Sharepoint Portal SQL Reporting Serviges

>SSRS Poral { Apa
Grid)

Corporate Sharepoint

=Pl VWeb paris
MS

Historian Health Status
> WUG status page

Server & interface health

NIMDS Internal / External 6‘52,\B‘1
Sharepoint Portal o

>SSRS Ponal ( Pl OLE
DB Ent)

Energy Components PiCoresight

ing dath sent to EC

ESB
{Biztalk)

Hourly & daly|

M) GUI

S

“ National Intarval Meter Data
System (NIMDS) GUI

SLL

Tag lists sent lo scada interfaces
Data returned from scada interfaces

Direct Historian Users
> System Management Tools
= Excel Datalink

> ProcessBook

Metering Data Management
(MD

Historian Interfaces

PGP
{Gitect) ‘

SA_Gas
{OPC HDA

GGP_MWP TGP
{OPC DA) ‘ (Citect)

WA_Gas

EMAIL
UFL) J [ {OPC HDA

==

A4

=2 l=:
N A
I_I

+ Sources

PGP Scada GGP&MWP Scada
{Citect) (Macmvl-w: ‘

TGP Scada CGP&RBF Scada

MSP Scada

(Citect) {Experion

NT_Gas Scada VTS Scada
(E i J {Open Enterprise}

olEo

Historian mailbox WA_Gas
{Exchange, J (Clearscada)

Used for sites without Will take over from PGP,
Scada connections GGP_MWP, & TGP

OSlsoft.
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Challenges for Gas Meters

1. Selecting correct end of gas day value for a Meter
- Reporting to regulator and retailers

2. No End Gas day value available or data missing
- Estimating
- Substituting

3. What if the EOGD value is incorrect
- Validation tests
- Manual overrides
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Selectmg Correct EOGD Value

| | | L I
Trend

® 8.31616
o x—?—.—
30
40
30

0
0
27/08/2015 9:46:00 AM 7 days 3/05/2015 9:46:00 AM
10 results returned in 0,085 seconds,

Step Change

=

Trend

® 488615
500000
450000

400000
350000
300000
ol

18/08/2015 9:50:10 AM 15 days 3(08/2015 9:50:10 AM

Accumulator Change

Q) \\DNDAP311\BillingSystem - PI System Explorer
) File Edit View Go Tools Help

_?Database [ QueryDate + © & | Back ) |8, Checkln ) v [2]Refresh | New Element v | New Attribute
Elements Energy Last Day
o8 @ Rep | General | Child Elements | Attributes | ports | Analyses | Version |
u @ Agyle
, B ﬂ Braemar e
. B @ Station IFﬂ(e' P 'I
(9 Energy Accum EOD 2|4 /8/4|Name 4|valve &
i~ (9 Energy Last Day z
i () Energy Last Hour B | =] ActualValueStrategy 'IGIESE v
b (J HV Last Day Avg &7/ Accumulator
G SCM Accum EOD B | = EstmateValueStrategy AccumulatorContinuous
[ ) AccumulatorIndex
(9 SCM Last Day B | (7 RecordPoint DalyRecalculate
(9 SCM Last Hour 3 777 Delta
e 6 VaidationTests B | 5] ReportingPeriod | Disabled
g + G =
- ) Bubwer Isand | iy
@ @ Cond CS B | 7 ValuePoint LastValoe
- @ Condamine LastVabeGasPenod
[#~ (@ Daby Bio
i~ 5 Daby CS 2“"’“3& -
[~ (@ Dalby CS C50 StandardContinuous
[ (@ Dalby Town UAFG
4 [ (3 Doboy

 Building Strategies using the Pl SDK and PI ACE jobs, Eg One step , First step, Last Value
Selecting strategies within the AF meter configuration
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Missing Data

;.‘-,.\. T ‘v‘\-,vBuiii-i,,-.g,-_,,w;,v- == -.“f.sw-:-'\:'i::r‘-E":‘:{",F:':»'.-
File Edit View Go Tools Help

} Database [ QueryDate ~ ® & (D Back () |H, Checkn ) « [&]Refresh | J NewElement ~ | New Attribute

ements Energy Last Day

2~ @ RBP ~ ||| General | Child Elements | Attributes | ports | Analyses | version |
- @ Argyle

: - (3§ Braemar
B (@ Station | Fter o ]

------ (9 Energy Accum EOD 2! ¢ B & Name 4 Value @I
------ ( Energy LastDay
...... (@ Energy Last Hour B | =] ActualvalueStrategy OneStep
------ & HVLastDay Avg 2 _=J :
- (@ SCM Accum EOD | e ey :
------ (J SCM Last Day B | ¢ RecordPoint Disabled
------ & SCM Last Hour F 7 / | Nomination
...... & validationTests il =] ReportingPeriod PreviousDay

) @ Brightview B | sourcePont PreousP

X PreviousWeek

L (@ Bulwer Island : .  Zero

@~ J CondCS L d ValuePoint TZOTSOUEIISTY

@ (@ Condamine ' ’

« Building Estimation Strategies using the PI SDK and PI ACE jobs, Eg Previous Period , Previous Day
+ Selecting Estimation strategies within the AF meter configuration
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Invalid Data

lements vanaation | ests
- P RBP =+ ||| General | child Elements | Attributes | ports | Analyses | version
- (G Argyle
=~ (@ Braemar —
= (# Station St = ~]
Energy Accum ECD #| * | m|e|rMame PN @ | -
Energy Last Day
Eneragy Last Hour = =1 AccumulatorMasdValueEnergy 2000
v Last Day Ava = AccumulatorMaxvalueVolume 100000
SCM Accum ECD
SCM Last Day — = Enable True
SCM Last Hour
validatonTests = WTO1 Enable True
o ) Brighbuiew = VTO1 EnergyTolerance 163
G (@ Bulwer Island
G- @ Cond CS = vTO2 Enable True
G- G Condamine
=
Gl 5§ Dalby Bio WTO2 EnergyTolerance 0.2
G- @@ Dalby CS = VTO2 MasdmumHy 44,2
G- @ Dalby CS C50
G- 5@ Dalby Town = WTO2 MinimumEnergy <0 3
G- @@ Doboy = VTO2Z MinimumHy 34.9
-~ @ Ellengrove L
Gl (G Ellengrove 1 I = VT2 MinimumVelumes 1 kSCM
Bl (3 Ellengrove 2 = e
- @ Gatton CS =1 vTo2 uomMm o
- (3 Gibson Island = =1 vT03 Enable True =
- (3 Kogan CS
e (G Kogan Morth = =1 vTOZ MassCorrectionFactorTolerance o
=] (! Kogan Morth Fuel
= = ;
E G0 Kogan Morth Recpt VTO3 VelumeCorrectionFactorTolerance [0 o
el @@ Lytton = VTO4 DaysToTest 2d
Eee (G ME Gravatt
G- @ Murarrie = WTO4 Enable True
G- @ Murarrie Delivered =
VTO4 EnergyTolerancs 10 &3
G- £F Oakey Algas oy
- (G Oakey CS = VTO4 volumeTolerance 0.5 kscmM
- (@ Oakey PS
G- (9 Redbank = WTOS Enable True
G- & Ritchie Rd = VTOS EnergyTolerance 1G3
G- @ Riverview
B~ (3 Runcorm = VTOS WolumeTolerance 0.5 kSCM
- 59 Sandy Crk
= =
B 59 Scota =1 vTo6 Enable True

« Building Validation tests using the Pl SDK and Pl ACE jobs, Switch Validations on/off within AF
* Providing a Front end GUI for controllers to Acknowledge validation failures, override and correct data
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3-Point Auditing System

1. Source Point Tag
- Unchanged Raw Data

2. Audited Value Value Point Tag (AVVP)
- Value selected to be reported
- Edited data
eg NTY.GT.BGP.WOT.GC.HV Last Day Avg.AVVP

3. Audited Value Record Point Tag (AVRP)
- Audit trail of who changed what and when
eg NTY.GT.BGP.WOT.GC.HV Last Day Avg.AVRP

Valie Event Time
201508-26 07:32:18,37 2015-08-25 22:30:00.5.- Rezson Code: Cther. Comment: test PIPELINETRUST'thegia, 26/08/2015 80000 AM
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NIMDS
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Full Retail Contestability

Commercial

Customers
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Managing FRC Data

Customers Interval
\ Metering

Team

S /4
/4
Retailers

Gas Contract
Managers
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Current State

s
e e OSlsoft PI (2003)
e ‘ MDM Interval ‘ oD
his OSlsoft PI (2012) Metering Team Wonderware (2007)

1

1

R /
1

. = . S
- ™ NSW
Custom (2013)
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QLD SCADA
Upgrade

NIMDS (SA + QLD + NSW)
Interval
Metering Team
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High-Level Requirements

« Real-time and file-based data collection
« Selection of data events

* Implement FRC estimation ‘rules’

« Data validation

e System health

« Reporting & data delivery

- Data management interface

« Support EOM Reconciliation process
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Walkthrough
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Component Overview

()
Files

»

SCADA

@ osisoft. REGIONAL SEMINARS 2015

(R ——

Pl UFL

s
diy?

PI
Interfaces

B

————)»

Pl Collective

Comw
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AF Contains the Blueprint for Data Processing

Elements

r

& ( REP
= - (@ Braemar

= Station

------ (J Energy Accum EOD
------ (J Energy Last Day
----- (J Energy Last Hour
- (F HVLastDay Avg
- (J SCM Accum EOD
~~~~~~ & SCM Last Day
------ (3 SCM Last Hour
------ (G VvalidationTests
- (9 Brightview

- @ Condamine

- & Daby Bio

- ( Daby CS

- (@ Dalby CS C50

- (@ Dalby Town

Energy Last Day

| General | Child Elements | Attributes | ports | Analyses | Version |

Al Value @

B | ¢7 RecordPoint
B | ] ReportingPeriod

@ | =] EstimateValueStrategy

B | ¢& SourcePoint

~ LastValueGasPeriod

Accumulator
AccumulatorContinuous
| AccumulatorIndex
DailyRecalculate
Delta

| FirstStep
Firstvalue

| LastStep
LastValue

OneStep |
Standard
StandardBackFil
StandardContinuous
UAFG

© Copyright 2015 0Slsoft, LLC
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Component Overview

Files Pl UFL Pl Collective PI AF

..... > (o) o)
-

N
L
1,&-

»
P

————)»

(o
SCADA » :fl = y
_____ > nterfaces A
3 & :
= _ A !
! v
PI ACE (E/
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Value Strategy Example

What gas period is the value in?

| Trend |
® 8.31616

B8adg 3

[PR— 4
—L—,—[ Do we already have a value/should
, we update?

27/08/2015 9:45:00 AM 7 days 3/08/2015 9:46:00 AM

presseimino s Fetch all values within a ‘window’
around the gas period

Starting from the first value
(and only looking at ‘good’ and >0)

Find first value different than the
preceding one
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Component Overview

Files Pl UFL Pl Collective PI AF

..... > (o) o)
-

N
L
1,&-

»
P

————)»

)
SCADA » :fl = y
_____ > nterfaces A
4 iy | !
——— (e A 1
i I
1 1
PI ACE (E/
(o G
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Estimation Strategy Example

Is it X minutes past the gas period?

Do we have a value for the period?

If not, provide a value using the method configured in AF

Write the estimate to the audited value

Record the method in the audit record

23/08/2015 1:00:00 PM | 2015-08-23 03:20:12,107,2015-08-23 0Z:00:00,E, Unreconciled, Previous Value [3600],,

231082015 12:00:00 PM | 2015-08-23 22:30:11,96,2015-08-23 02:00:00,E,Unreconciled, Hourly ReEstimate, ,

@f) osisoft. REGIONAL SEMINARS 2015 g 2
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Component Overview

Files Pl UFL Pl Collective PI AF

e 1 I > (o (g
& cc)
Cod
A
1
1
1
PI ACE

N
L
1,&-

»
P

————)»

Pl
_____ > Interfaces

B

Lwé

e
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Validation Structure

1 vTO% Ernable Trse
A1 VTOS Energy Toker smoe 153
J YTOS volume Toler arce 0.5 kScm
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Component Overview

Files Pl UFL Pl Collective PI AF

W
Qs
q “{I

»
P

Pl
_____ > Interfaces

B

[Wé
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Component Overview

Files - Pl UFL Pl Collective GuI
- >
<k 0y

@ :%:, ;gf @
SCADA Pl

g‘ _____ > Interfaces

iy

—_—y

PI ACE @ BizTalk Market
- Web
- e e @ e § o §

&3
-
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Network Interval Metering Data System - NIMDS System Environment: DEV
Current User: ###

Operational

Overview Dashboard Site Detail Reports  » Reconciliations BN bRy

Processing Entering

Network: | QLD AustralianGasNetworl v Gas Day: |30-Aug-2015

System

Configuration Administration

Help Log Out

11 days with outstanding VT Errors - Beginning Date: 20-Aug-2015 - Click to Expand

Network Validation - For Date: 30-Aug-2015

Commissioned Actual Sites Estimate Sites Substitute Sites
MIRNs ] 0 6 0
Gates 4 1] 4 0
Totals 10 0 10 0

See all Site Validation Errors

HV Zone Values and Status:

HV Zone ID HV Zone Name Value Status
21 Brisbane 37.19 Actual
254 Gladstone 37.47 Actual
222 Ipswich 37.46 Actual
33 Lockyer Valley 37.47 Estimated
107 Mt Gravatt 37.20 Estimated
244 Rockhampton 37.48 Estimated

HVzone Validation Errors
HV Zone ID HV Zone Name Value Original Value Validation Message

107 Mt Gravatt 37.1959953308105 HiA HVT_ActualHV

Report Status:

File Name Status Delivery Status ACK 5Status Comments
DailyExtract Pending - -
DailyUpdateExtract Pending - -

Sites exceeding MDQ and MHQ:
MIRN Customer Name Site Name Contracted MDQ MDQ Value Contracted MHQ MHQ Value Max Daily Max Hourly Meter Capacity
Mo results returned
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Network Interval Metering Data System - NIMDS

Network Interval Metering Data System - NIMDS

Current User: ###

System Environment: DEV
Current User: ###

c Operational . . ) B Bulk Data Manual Meter - c System
Overview Dachboard Site Detail Reports  » Reconciliations Processing Entering Configuration Administration Help Log Out
Metwork: | QLD AustralianGasMNetworl %|  Filter: | All Sites wv| | Chermside-Rode Rd v or Gas Day: |30-Aug-2015

Site Daily Values - For date: 30-Aug-2015

SCADA Type Run 1 Run 2 Station Quality UoOM

ACM Last Day 0.202 MiA M/A Actual ksm3

SCM Last Day 2,136 MNSA 2,136 Estimated ksm3
Energy Last Day HNiA A 79.497650138 Estimated GJ

HY Last Day Average HNiA A 37.218001 Actual MJim3
PCF Last Day Average NfA /A 10.764 Actual H/A
Update SCM Last Day N/A N/ A | | N/ A NiA
Update Energy Last Day N/A N/A | | N/A MiA
Active Run False False MNiA MN/A M/A

Site Visits and Activity
Timestamp Comment

No results returned

© Copyright 2015 0Slsoft, LLC
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System Environment: DEV

Network Interval Metering Data System - NIMDS Current User- ###

: Operational c . . Bulk Data Manual Meter : . System
Overview Dashboard Site Detail Reports » Processing Entering Configuration Administration Help Log Out
Network: | QLD AustralianGasNetworl v |  Filter: [All Sites v| Selected Gas Month: [Jul-2015
, Reconciled Meter Head ACM Percentage Comments from Manual
MIRN Site Name Customer Name Status Index Accumulator Difference Meter Reads
5420098926 Brisbane-Albert 5t Y Unreconciled ? ? ? Textbox
5420100584 Brisbane-Eagle 5t Unreconciled 7 ? 7 Textbox
5420100205 Brisbane-George St-14A Unreconciled ? ? 7 Textbax
5420000001 Chermside-Rode Rd Unreconciled 7 245889 7 Textbaox
5420096135 ortitude Valley-Wickham Unrecanciled ? ? ? Texthax
5420000024 Virginia-Ferric 5t Unreconciled ? 257609.992676 I Textbox
40000017PC Gladstone-G5 Unreconciled MiA 0 M/A Textbox
40000018PC Rockhampton-G5-Marth Unreconciled MIA 5374050 H/A Textbax
40000015PC Rockhampton-G5-South \ Unreconciled MiA 90736.001587 M/A Textbox
40000023PC Sandy Creek-G5S \\- o h N e Unreconciled MHiA N/A N/A Textbox
| Site Reconciliation | | Shared Sites Reconciliation ‘ ‘ Print |

@ osisoft. REGIONAL SEMINARS 2015

© Copyright 2015 0Slsoft, LLC

3
3



Component Overview

Files - Pl UFL Pl Collective GuI
- >
<k 0y

@ :%:, ;gf @
SCADA Pl

g‘ _____ > Interfaces

iy

—_—y

PI ACE @ BizTalk Market
- Web
- e e @ e § o §

&3
-
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Summary

NIMDS will deliver a single, national platform that will bring
efficiency and standardization to interval metering data
management.

BUSINESS CHALLENGES SOLUTION

A.  Provide a single application able to A.  Follow the technical approach
support the requirements of all developed in previous MDM system
states built on OSlsoft PI

B. Maximise the value of investment in B. PIACE managing data processing,
existing systems PI AF providing structure and

. configuration instructions
C. Retire legacy FRC systems d

C. User interface developed in .NET
D. Reduce dependency on using Pl SDK

spreadsheets

@ osisoft. REGIONAL SEMINARS 2015

RESULTS AND BENEFITS

A.

Single scalable FRC application
will transform and bring great
efficiency to the interval metering
business process

Legacy systems will be retired

© Copyright 2015 0Slsoft, LLC
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APA Group
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Partner
Green Technology Services
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Questions Please don’t forget to...

Complete the Survey

Please wait for the . .
for this session

microphone before asking
your questions

Evaluation Form (Seminar Location - Date)

Name: Company:

Email:,

Quality and content of the presentations

{
o
14

O00O Q000
OO0 O 0000 §

Welcome

The Journey To Real-Time Operational Intelligence
The Pouser of Connection

Tank Level Management System

Using the Pl System to Aid in Troubleshooting Operational Aspects of Oil
and Gas Well Drilling and Complefion

Unleash your Infrastructure

State your
name & company

Information on the Spot

000 00000 |
000 00000 £

Wrap-up/Seminar Conclusion

Quality and organization of the seminar

Choice of date O @] o O
Time allowed for lunch/breaks O O O O
Choice of presentations @] O O O

imiasnrt fnr th mrasAmtntinne ~ —~ — —
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2argLCH B

Danke |
Merci Gracias
Thank You
HOhES
Cnacunbo Obrigado
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