‘ Using PI for BSC Reporting at QNI

Dave Hunter  Group Leader - Metallurgical Accounts, QNI Pty Ltd

odl

bhpoilliton



Outline

* Yabulu Refinery Overview

* Business Systems Architecture

* Yabulu Refinery Performance Measures
» Other Business Benefits

 Questions

sdl
OSI Pl Users Conference 2004, San Francisco, April 2004 _Q_‘
Page 2 bhpbilliton



Overview

!‘I(DHILIPPINES

Hinatuan
&Tagamto

. BHPBiliton's -
nickel business

* QOperations in
Australia and
Colombia ) VAN

» World’s 5th largest

N E W
nickel and cobalt ) CALEDONIA
p I'Od ucer Greenval.e )

+ 3.5 M tpa of imported \
ore produces 32 000T SBUSTRSEIA
Ni and 2000T Co Blrslastie)

« Employs 700 people

o
OSI Pl Users Conference 2004, San Francisco, April 2004 .‘I
Page 3 bhpbilliton



Overview

Yabulu Refinery
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Yabulu Refinery Overview cont...

> 6 Control Rooms
> Mixture of Different Control Systems

> Plinstalled November 2000
*Administered by IT Department

*Champions in each Business Unit

> Refinery BSC Reporting Implemented FY03
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Business Systems Functional Hierarchy

Sales & Marketing|_ Accounting, Maintenance, HR, Supply
MSAP b QSAP Asset Mgt Risk Mgt
'y Activa RMS2000
CIPIMS [T T T T T i
1 v 1
1
LIMS | Production ! Wik
CCLAS : MS-SQL : Traccess
1
] : MSDS’s
: i ChemAlert
1 1
1
E KPI & Advanced Calcs Alarms i Incident Mgt
: PI-ACE PI-SQC ] First Priority
' i
1
1 ! g .
I 1 I . Ore Ship & Train
Recgrlg:llstwn I Data Historian : Fli)/lrcha;(t;gg Scheduling
] (OSI PI) ! G2
1 1
1
E i Plant Mass
R Balancing
Metsim
Expert System
Connoisseur DCS
System6 & PLC’s
8l
OSI Pl Users Conference 2004, San Francisco, April 2004 ]

Page 6 bhpbilliton



Automatic PIMS Interfaces
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Yabulu Balanced Scorecard

YABULU
SCORECARD
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Example Business Unit Scorecard

¥ Incident Reporting Mean Co Dust Exposure
Health and A heatthy, accident-frae work
Safety environmnant in which safaty ¥ Safety Communication Safety Housekeeping Clearup Rate
iz Hrst
¥ Task Observations
Environment Maat the anvironmental and .
and . ; ¥ Cobalt Emissions from stack Steam Use
corparate citizanship
|j]|:|r|*'|r|*'||_,|r|itl|!||I expectat.l:ons of the * yyater Use
conrnranity.
Learning and ? "Ie.’.‘i."r”".”g T,:ga';".ﬁ?m which w387 |evel B Priority 367 Level C Priority
Involvement ‘:‘Ff""t.e;.*.; f”ea‘.””me”*
Eu;.nee;z :z :awf” o ¥ Competency Adchievement Project Participation
Profitability frm_:.r the T"l""'e if.aw . ¥ Hydrogen Peroxide Unit cost Maintenance $'s per ton vTD
and Growth u;}n;‘css t. rough innevation .
f;k injﬁzzg—";:geme”t @ ¥ Operating Unit Cost Qxygen Unit Cost
] ¥ Co Recoveries Custorner Complaints
Production
and Efficiant and ralizble ¥ Kettle Availability Larox (stage 7)Availablity
Effici processas that maat our ] ] ] . ]
ICIency cuskorrars Naeds ¥ Non Conforming product Outstanding Maintenance Motifications
¥ PSD Strike Rate

0SI Pl Users Conference 2004, San Francisco, April 2004

Page 9

&l

bhpbilliton



Critical calciner KPI's monitored in real-time
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Required Run Rate 20.3 Worm Variance .14.4

Current Run Rate 13.8 Overs Remaining 10.0
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Production & Efficiency - Roasters
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Hearth Temperatures Hit Rate zdmarzum 5:11:30 AM
100.0+

Monthly Average Hearth Hit Rate

60

W Actual
58 - —— Target
56 ~
. X 54 A
: : : 52 -
% of time temperature > ] I
WaS Within i1 OOC Of SP o Jul-03 | Aug-03 | Sep-03 | Oct-03 | Nov-03 | Dec-03 | Jan-04 | Feb-04
during the last 6 hours
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Production & Efficiency - Grinding

Compare KPI's between Shifts
Peak power is purchased at higher rate than off-peak

Hours Both Ball Mills Running

160

B Peak Power
B Off-Peak Power

140 A
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Operator log for entering reasons for downtime events
Uses Pl Alarm tags as triggers, and events saved in SQL table

. 320FK Pumps',320-1502 x|

Hlli PI - ProcessBook - [320_DDWNTIME_LOG.PDI*]

Start Time  [2-03-04 08:20:25
End Time  [24.03-04 14:51:11
el &0 o % W e 5 £ Il Raazon
A A \I:ITD('123FTE.1-"\‘ W 95U OB s W

320 Downtime Lug LCammenhts
Events for Todey

@Eile Edit Wiew Insert Tools Craw  Arrange ‘Window Help

| Electrical

84 = FReamn? |Breakdovin

E quipment3 | StartT inne EndT ime
A320801 240304 145111
Ball Mill 1 03204501 240304 14:4411 240304 1448 OF. Lancel
Biall Mill 2 320980 230304 175241 230304 181
j Conveyors @co01504 230304 175241 230304 181747
3201802 220304 08:20:25 240304 145111 Electrical Break down

= '320' AND

0
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Production & Efficiency - Dryers

Business Unit 1 Downtime Report - MTD Suminary

Wednesdasr, 24 harch, 2004

B all Mill 1
B all Mill 2

Conveyors

Drryer 1
Dryer 2
Dryer 3

FK Pumps
FK Pumps
FK Pumps

12,000

10,000

Minutes

&,000

f.000

4,000

2,000

1]

310-2008

320-1501
320-1502
320-1504

Minutes
5221

5,703
3,784
3,784

4,359
7,911
2,257

1,181
4,159
5,281

10,621

‘Downtime summary report,
using Crystal Reports

Adhoc reports executed from
Excel / MS Query for
maintenance reporting

Ball hdll 1 Ball hill 2

r
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Production & Efficiency - Dryers
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*Downtime monitor data flows Downtime Client
(OCX control)

SQL Server

Downtime SOL DB
MDB Service

-Equipment Tree

PI Server

RTDB
-Trigger Tags

-Reason Sets Developer’s PC

-DB Connections Configuration
Tool (OCX Control)
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> Sigmafine used to perform monthly reconciliations for
nickel and cobalt

> Allows flowsheet mass balance
losses

to identify unmeasured

or csv file

> Has allowed monthly Metallu i ccounting reports to be

completed in 1 working day

> Report on intrinsic data quality i.e. meter & weigher accuracy

&
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Production & Efficiency - Metallurgical Accounting

Flowsheet Iin
Sigmafine used
for monthly
nickel and cobalt
reconciliations
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Production & Efficiency - Metallurgical Accounting

A | E | C | D |
MODEL: Plant?
USERID: gquest SIGHAFINE
STATUS : Preliminary METER DATA REPORT

YERSION : Sigmafine 3.0.1

MEASURED  RECONCILED | Report on measured and

HaSs Hass
HETER DESC 1b 1b .
reconciled mass through each

ME1 7013566 7013566

HELO 3e0FI-033 20503 20478

ME11 41849 4073 meter

HME1S 35EFI-005 6185951 4302369

HE17 Hil5SL ex 360-1902 0 0

ME1l& 5236640 5236640

m eesheeres ey e | Report on data quality and

Lo o Lo oo oo e fea frafrafra ro ro ra R koo o R R R 2 R Rk e e e
B 1 T e o e e e e e i T o o N A e e e e LS L Lol e L L

HEZ6 ] 0 .

HEZ28 367FI-15E51 ] 0 |ty f b |

HEZ9 I67FI-1511 18519 18519 qua I O mass a ance

HE3 (LO-50) = Org Flo tagi1aaa 4942483

HEZ1 3B7FI-1525 ] 0

HEZ2 JR7FI-1521 19842 18757

HEZ3 JRTFI-1308 I 0

ME35S A | E | C | D

HEZ& 36FI-005% 1 |[KBC Data tmality Indicies - Sumnary Feport For Model FPlant?

ME37 5

HE 35 JETFI-1564 3 |Period Full Model DED Full Model DX1 Full Model DE2
ME39 Eettle Fesd N . . L
HE4 240FI—-1059 6[!4— Mnchecked Flows % Imbalance Ratio ¥ Correction Fatio X
HE40 Co Secondary Feesd _EL_

ME42 £ |Jan-04 13 .3 14.0 13.5

ME44 8% 7 |Feb-04 51.5 13.3 12.4

HES J40FI-31064+340FI-: 57 a

HE® Tail= Soluble Lo=

HES 340FI-1029

HE9 AL5FI-002 4008445 4967590
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Profitability & Growth - Project ROI

Soluble Metal Loss Savings from Improved CCD Density Control

Saoluble Mickel Saving (tfday) 18022004 12:00:00 Ahd
Calculate payback
from improvement
projects by writing
CU rre nt nl Ck el & 1242404 1 ZEI.-"..'-;'..'[IrlI:I . D‘II x:j.l'_'liilhll Tjrijm 16/2/04 172704
00 balt prICeS to Pl Soluble Cobalt Saving (t/day) 18/02/2004 12:00:00 Ah
tags, and using in
Data Sets

12,2004 134204 14,204 15/2/04 16,2404 172104
& 3ol Co Loss Target

Total Saving (USD/day) 18/02/2004 12:00:00 AM

12,2004 134204 14,204 15/2/04 16,2404 172104

20
OSI Pl Users Conference 2004, San Francisco, April 2004 _._‘
Page 21 bhpbilliton



Using SQC Chart Histogram for MTD KPI’s

Double clicking chart title bar display statistics

Hli PI - ProcessBook - [OFF-GAS.PDI*]

J@ File Edit Yiew Insert Tools Draw Arrange wWindow Help
Ded|@h|smr (2 (v s |9 E s | = E o
IZA(NOTOreol+ L ERSda R Ha =@
Stack Emmisions Hourly Averages - MTD

L

Example 1 (mofm3) : [Individuals) Example 2 (mogfm3) : [Individuals)

40

199,14 300.56

1885.56 311.44

I Statistical Quality Control D

O ptions IStatistics j

" ariahle | " alle |
tean kB2
Median 28776
Mode 33206
STDEY: 114.71
Cpbe: M A,

b ax BE4.14
Min 7735
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Heal

th & Safety - CRO Logs

367 Crewl eader Log |

Sunday

Day Shift:
CL:

CRO:
Leaching:

A Crew
Safety & Training
Frestart Meetings

Solvent X:

Packing:

Pehhles Audit &

FP 30279 for kettle offgas venting through PS5

Increased feed to stripper to 160 lpm as off gas clear. Overflows clear
5 bags of reclaim and transferring fram 1931,

Rounded up some arganic fram 31,

1338 PHE walve positioner taken for use on kettle.

] 3

Ok

Shift sparkies looking at positioner.

12:00 power station gave ok for power, started up but pressure controller still sticking, shut
kettle down again, as sparkie found another positioner,

PHE 1338 positioner used an kettle, restarted kettle and contralling ok, feed on at 1600,

Off. Larox gurd in to make some adjustments to the PLC screen. Started up at 1645,
tarad ik driar and Al

® CS5367L1-1908

+ C5367L1-1938
< C8367L1-1939
B CS367L1-1947
o CS367L1-1951
N " 4 ME360-3304.Interface

& - s 2 ME360-3306.Interface

10:00 12:00 14:00 16:00

OSI Pl Users Conference 2004, San Francisco, April 2004

Page 23

Operator names
recorded in Pl
string tags

Safety & training
stats and text

saved in SQL
Server

*Pl Trend showing
tank levels for
duration of shift

&l

bhpbilliton



> PI-ACE used to write monthly measures to BSC database

W
¥

BSC database connection string stored as property in MDB

B SubModules | ' Pl Aliases PI Propeties |

PIProperty Marne |'-.-'a|ue Datatype
' test Falze Boolean
' nnnnn ction Provider=SQLOLEDE; Data Source=10,61.144,3;Initial Catalog=PIM... String
' zql_update UPDATE wwBSC SET Walue = [WV] WHERE Meaasure ID = [M] String

> BSC Measure tags saved as aliases in MDB

T SubModules S PlAliases l F F'rl:upertiesl

Plalias Mame |Tag Mame | zerver | Znapshot Yalue
iy BSC_1 PE.BSC, 330, HearthHitR ate ssmqnitsw-,., 99, 33792
g BSC_Z PE.BSC, 252, Emmision, MHZ ssmgnitsw-.., F48, 6757
g BSC_3 PE.BSC,.3532.L5L.Co ssmqnitsw-.., 25,.532193

g’
¥

MeasurelD stored in “Userint1” tag attribute

&
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Other Business Benefits - Updating BSC Using PI-ACE

Set myModule = GetPIModuleFromPathimstrACEContext)

Set my aliases = myModule.PIRliases

m test = myModule.PIProperties.Item("test™)

m connection = myModule.PIProperties.Item("connection")
m sgl string = myModule.PIProperties.Item("sgql update™)
‘If first day of month

It

((Day{Now(})) = 1) Or m test) Then

Set oConnection = New ADODE.connection

Set oRecordSet = NWew ADCDE.Recordset

oConnection.Mode = adModeReadWrite

oConnection.Open m connection

‘Do for each alias tag listed in this module

For Each my alias In my aliases
m measureID = my alias.DataSource.PointAttributes ("userintl").Value
m value = my alias.DataSource.Data.Snapshot
*Replace placeholders with BSC MeasureID and Value
m sl update = Replace(m sgql string, "[M]", Str{m measurelD))
m sql update = Replace{m sgl update, "[V]", Strim value))
*Insert into MSC Database
oRecordSet.Open m sgl update, oConnection, adOpenKeyset

Next my alias
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> For a process that is normally distributed it is known that 99.73% of
all values are within the = 3 sd around the mean

> Review data which falls outside this range to determine the cause.
Exclude this data if the process was unstable

»> Calculate process capability based on a 95% confidence level
around the process mean

= This is what we know the process is currently capable of achieving.

> Configure PI-RTSQC Alarms for when process goes outside these
control limits, and raise incident in FirstPriority

o
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l" QNI PIMS Scorecard

 How up to date is the production information published on
our intranet ?

* At what level of detail do we compare performance ?
« What interval is performance data tracked ?

« Who has access to this data ?

* How do we collect downtime ?

® e o o6 O
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q

Questions ?
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