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Major. Operations & bDevelopmentiProjects

North America?

All majorimining assets majority=-controlled'and operated
Reserves F'§¥ 95 3 - - ’ i gr )
B Copper

Cu 38.8 bn lbs . .
[] Copper/Gold/Silver

-

M 2.69 bn lbs
Oil & Gas 688 mm bbls?

Salas

Cu Labnlbs B Molybdenum :
Mo 92 mm lbs Grasberg {90.64
Oil & Gaz 175 MBOE/d D ':Dhﬂ It ‘ {g %]
B 0il/Natural Gas Reserves
= Cu 31.0 bn lbs

30.9 mm ozs

1.1 bn lb=s
1.25 mm 0zs

South Americat

Rezarvas
Cu 38.8 bn lbs
Aun 1.2 mm ozs
Mo 0.73 bn lbs Cu 7.9 bn lbs
Sales Co 0.84 bn lbs
Cu 1.3 bn Ibs Sales
Au 0.1 mm ors Cu 435 mm |bs
Co 28 mm lbs
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= Workforce rollover
= 15+ data historians across the globe, all implemented, managed independently

= How do we integrate the historian infrastructure with existing enterprise
investments to deliver services that increase business value.

Constant pressure to decrease administrative costs
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= Build a global common vocabulary

= Deliver web and mobile capabilities

= Enable users to leverage existing enterprise investments with no local infrastructure
= Maintain operations ability to quickly respond to local needs

= Deliver it all in a way that creates a global PI System community
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= Builds a common vocabulary: Stop talking about servers and tags, start talking about assets, measures, and events
= Provides relational model that enables delivery of enterprise class services

Business Capabilities

Asset Based Discovery Model

Concentrating Crush Convey Hydromet Fragmentation Haulage Loading Environmental

Asset model accesses source data
in real time, NO data replication

Get the right data no matter the
aggregation period

Dispatch Downtime Lab Assay el Weather

Equipment
System System System S System

Cathode

Pl System Bundles
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- OLEDB Enterprise enables integration with our Business Objects
reporting environment, giving us the ability to create easily reproducible
reports that can be sent out automatically

- Integration with SAP enables real time transfer of machine information

- Using Webparts we can publish such as service hours

Processbook graphics to the web

- SharePoint allows us to bring all

these capabilities together and
present them as one feature set.

Business Objects
Data Access

Coresight Enables:

/ - Quick Interactive dashboarding for adhoc
collaboration

Mobile/
Adhoc
Dashboard

" (® PICoresight’

- Enables the curious user to find the data
they need without extensive training

gﬁ;}‘z‘;am - Allows us to display dashboards on mobile

devices

Enterprise
System

= Notifications

Justin
Time Alerts

Advanced
Analytics

Notifications evaluates data in real time
and alerts operators to problems as they
occur.

Asset Based Analytics allows rules-based
event generation and calculation authoring, a
key component to operationalizing Big Data.

Geospatial
Analysis

©esri

Analyze your data Geospatially:

- View Truck and Shovel Locations in Real Time

- Fuel Burn Heat Map, based on haul routes, to improve road maintenance

- Analyze real time weather data

- Thisis a whole new world, the possibilities are only limited by our imagination 6
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= The SharePoint home page delivers general information, self help resources, and
communication to our user community

Center | Phoenix | O

Site Actions - B & % ?

PIFAQ

Libraries [ HName Modified Medified By I Title

PIFAQ

Pl Graphice - Whats going on with PI in 2013 9/6/2013 8:59 PM System Account 2013 0S| Regional Conference - DEC 11 - 12, 2013
Lists How do I create a new SharePoint page for publishing PI Weparts 10/28/2013 2:24 PM Catron, Robert 2014 05l Uzer Conference - MAR 24 - 28, 2014

Pl Resources How to Connect to a PI Server 272013 12:34 PM Catron, Robert &b Add new announcement
Pl Client Connection
Seftings

Pl Announcements

g &dd document

Pl Resources Interested in knowing more about PI? Add your name to the PI
€50 &S Users Group to get emails about upcoming opportinities to zee

Pl Users Group

what other Freeport users, as well as, outsite organizations
& Recycle Bin I uR Hotes are doing with Pl
Al Site Content FI Youtube This is a great resource to learn about using Pl teols. There are subjects for each Pl Technology (i.e. Processbook,
Training Datalink), and each of those subjects are broken up into small videos reviewing different functionality T Person
0O5[Soft User This is an OSlsoft discussion forum for 0S| Plusers. This is a great research tool if you have a specific problem
Community you are trying to solve or guestion you need answered. Signing up for an account is free, and we highly

recommend i!

PI Client Tools These are the latest Pl Client Tool Install kits. To have these installed on your computer please submit and MIS
Helpdesk ticket and include this link.

dr Add new link
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= Using the dropdown menus a user can navigate to any operations page

Welcome:

Ft. Madison
R Safford Modified Modified By M Tite
PIFAQ o
Pl Graphics Sierrita ing on with PT in 2013 9/6/2013 8:59 PM System Account 2013 051 Regional Conference - DEC 11 - 12, 2013
Lists How do I create a new SharePoint page for publishing PI Weparts 10/2802013 2224 PM Catron, Robert 2014 051 User Conference - MAR 24 - 28, 2014

Pl Resources How to Connect to a PI Server 32TI20M3 1234 PM Catron, Robert dh Add new announcement

Pl Client Connection

Seftings
Pl Announcements
Pl Uzers Group

48 Add document

Pl Users Group

Interested in knowing more about PI? Add your name to the PI

Pl Resources

Users Group to get emails about upcoming cpportinities to see
what other Freeport users, az well az, outsite erganizations

T UurRL Notes are doing with PI.

E’ Recycle Bin

Al Site Content This iz a great resource to learn about using Pl tools. There are subjects for each PITechnology (i.e. Processbook,

Datalink}, and each of those subjects are broken up into small videos reviewing different functionality

PI Youtube

Training [~ Person

This i= an OSlsoft discussion forum for 0S| Pl users. This is a great research tool if you have a specific problem
you are trying to sobve or question you need answered. Signing up for an account is free, and we highty
recommend it!

OSISoft User
Community

These are the latest Pl Client Tool Install kits. To have theze installed on your computer please submit and MIS
Helpdesk ticket and include this link.

PI Client Tools

o0 Add new link
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= Now you have a series of links to visualizations the operation has published

Browse

Welcome: Catron, Robert = & : enter | Phoenix |

This Site: Chino =] yel

North America =

Site ?

Actions - B a %

Enterprize Pl = Ching

& Content - -
-rush Convey Summary
Milling @ Dataset Time Value EngineeringUnits
Tower Mills Tons Crushed, Wet 11142013 T:15:44 AM 198717 =ston
Flotation Throughput 1142013 7:15:44 &M 2183.75 tph

Reagent Dozage

) Concentrator Summary

Tailings % Dataset Time Value EngineeringUnits
TR TS Tons Miled, Vet 111412013 T-15:44 Al 2455.00 ston
Utilities New Feed 111412013 T:15:44 AM 983.7014 tph
Caldon Recycle Feed 1111412013 T:15:44 AM 215.85 tph
Reagents New Feed 11M4/2013 T:15:44 AN 478.72 tph
Recycle Feed 1142013 T:15:44 AN 208.11 tph
CHI Ops Portal Concentrate, Copper - Production 111812013 5:56:40 P Scan OFf ston
Business Objects Concentrate, Copper - Throughput 11182013 5:56:40 PM Scan Off tph
Concentrate, Moly - Mo Grade 1111472013 6:19:44 AN 011 %
Tail Assav - Cu T1M42013 71114 AN 0%

E‘ Recycle Bin
All Site Content
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Morth Ar

Enterprise Pl > Ching

Milling /7
Tower Mills

Flotation

Reagent Dozage

Tailings

Tailings Thickeners
Utilities

Caldon

Reagents

CHI Ops Portal
Business Objects

E Recycle Bin
All Site Content

@) PI Coresight” ] ‘ ‘ & ‘
: 5 m @ Chino - Mill - Reagent Tank Level " “{Read Only)
Hew Undo Redo Messages Help
=1
East MaH5 TankjLew ‘Wast MaHS Tank]le: Flocculant Tank|Leve Brimary Collector Tz IMoly Promoter Tank East Frather Tank|Le ‘West Frothar Tank]L East Dy Lime Tankjl ‘West Dry Lime Tank Milk of Lime TankjLe
-0.69 % -0.78 % 673 % Ho Data % Mo Data % 673 % 60.34 % 32H % 9547 % B86.55 %
w0 | wo [ | we[ | 100 100 wo [ | wo| | w0 | 100 w0 [,
8- a0 - 8- a0 a0 a0 - a0 - B £ ]
6 80 6 &0 &0 80 &0 60 0 &0
18 L 18 L 18
40 40 40 40 40 40 40 40 40 40
20 20 20 20 0 20 0 m E m
] ] ] H‘ ] ] ] H ] ] o ]
= -

® East NaHS Tank|Level | © Woest NaHS Tank|Level | # Flocculant Tank|Level

¢ Primary Collector Tank|Level |l Mcly Promoter Tank|Level |D East Frother Tank]

-0.69 % -0.78 % 6.73 % Mo Data % Mo Data % 6.73
100 — v —
W — ~—
80
60 =
« M
lamama N W S - P .1_..&6—/'
§ | | |
0>
-20
11/13/2013 12:13:00 AM 1d 4h 11/14/2013 4:20:00 AM

| 11/13/201312:13:00 a1 | [1h] [8h] [1d] [1w] [1me]

| & Now | 11/14/2013 4:20:00 AM

e
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= By clicking on the next link I bring up a process graphic

Browse Page

Welcome:

- Chino This Site: Chino =] el
Enterprise Pl WbhoFGS South America~  Coresight Query Pl Administrators

Enterprise Pl = Chino

View All Site Content

Phase 1&2 Maps

Milling w152 | 1540 1861259 | 130.4)138.0 1481|1721 (1412 1410 1084 7o (588 |00
Tower Kills G| ize 1622 138.4 1415 | 159.4)152.4 1602|208 1739 1723 2382 [280.0
F [120.8 (1555 1180|1505 (1402 (141.7 [131.0 | 158.7| 2348 | 150.8 | 1635 [ 168.3| 1655 | 1648 (2834 1661
Flotation E|157.2 1851 B9 (1265 1617 (14061518 | 159.5(2502 | 144.4 2375 | 1905 | 160.4 | 189.0 1007 1700
R&agerl :CE&QE D|165.4 (1700 1G5.0[1440 1572 [186.0 1360 185G R0SS | 350.3 187 [165.4| 1605 | 1658 (2041 2151
c1es7 1502 1298|2588 1578 wso.auso.m_s-m_s.m.s 22261783 1es.3 1067 1187
Tailings B 1570|1827 1066|1683 2660 | 1647|1558 | 1501 (1082 (161 1 1878 18041624 1711|2162 1208
Tailings Thickeners A 1475 (1518 A (2646|1306 1321 [4g08 17451378 180.8 | 1471|1837 12781868 1173 | Header Pressure - psi Flows - gpm
HD|8 | 1420 748 | 0 1,850 1418 1121 1,228 1363 1,400 12068 1,150 1,184 1202 1927 1788 G u
Utilities ‘ S 0 P Dl D 0 00 o eoumm oD
1 2 3 4 5 8 T & 9 10 M 12 13 14 15 16 7T 18 popopoao 243
Caldon Flows - gpm Phase 1 Feed 168
Reagents Phase 2 Feed, L1 127
= Phase 2 Feed, L2 124
CHI Ops Portal H
Business Objects G
F Flow Control - %
E #1 Raff VFC 29
A Recycle Bin L] x:‘ﬁs D: 1 2 3 4 5 & T & 9 10 1 12 13 14 15 16 A7
3 Al Stte Content i Prasezvanel2 25 Fressures - psi
A
HD

BBE | 706 | 745

1 2 3 4 5 & T 8 8 W 1 12 13 14 15 16 17 18

EXPANDING RESOURCES
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= (Clicking on another link brings up a report created in Business Objects

FREEPORT-McMoRAN
e CoPPER & GoLp

& Home | Document List | Open ~ | Send To - | Dashboards - ] ce Center | Phoenix | Operations
Neb Inteligence - RAMP - Engine 0il Filter Differentia DWO 9]
Chino ¢ Document|~| View - | 5| g4 | o = |-|H 4.‘1+>N
MNorth Am —_— . - . .
FREEPORT-McMoRAN Sierrita Engine Oil Filter Differential Pressure 711903 9:18 AM
CoPPER & GoLp 7M4I2013 12:00:00 PW - T/18/2013 12:00:00 P 057353
Enterprise Pl > Ching
T030 CAT793B
— Engine Qil Filter Differential (PS1) Engine Qil Filter Differential (P51)
illing
Tower Mils 0%
. 40% £ I et
Flotation o afret WI‘II ﬂllliii e
Reagent Dozage
20%
Tailings
- ) 10%.
Tailings Thickeners
| 0%
. 2 25 3 35
Utilities | <2 1t to to to =4
Caldon 25 3 35 4
Reagents Sample Count: 1,153
CHI Ops Portal T033 CAT793B
Business Objects Engine il Filter Differential (PSI) Engine Qil Filter Differential (PSI)
40%
= ) 35%
|4 Recycle Bin 0% .. i by Ay
All Site Content 25% e
20%
15%
10%
5%
0%
2 25 3 35
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... Verizon % 9:52 AM

MostRecent Safford Acid...

10k Tank 2]Acid Inventory 4,957.2

ston

11/19/13, 9:51:45 AM

10k Tank 2]Acid Level % 43.869
...RE\Safford\Acid\Acid Storage Tanks %

11/19/13, 9:51:26 AM

10K Tank]Acid Inventory 5,009.4
...RE\Safford\Acid\Acid Storage Tanks ston

11/19/13, 9:46:46 AM

10k Tank 2lAcid Inventory
4,957.2 ston

4,962
4/961

4,960
4,959
4,958

4,957

4,956
1119/13, 7:52:05 AM 2h 11/19/183, 9:52:05 AM

1h 8h 1d Now

Engine Speed

T262|Engine Load
0%

116

i

2/4/14, 6:31:36 AM

~°" RAMP - Haul Truck - Slow Truck -§

Path Name Time Value Units

FCX\ORE\Miami\Haulage\Haul Trucks\CAT 793B T262IMEM Historian Equipment ID 2/4/14, 2:31:25 PM MIAT262

Engine Load

T262IEngine Fuel Rate
0 GPH

“

ua!

n u 2/4/14, 6:31:36 AM

Engine Oil Pressure Engine Coolant Temperatu § Crankcase Air Pressure Gi [§ Ground Speed

25.476

65.975 177.8

psi

mi/h

T262|Throttle Position T262IT T ( i T262IGear Select By Operator  T262|Boost Pressure
0° d 6th Forward 1.16 psi

I

2/4/14, 2:31:36 PM

2/4/14, 2:31:36 PM “

13
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= Build a global common vocabulary

Using Asset Framework we deliver a common vocabulary across the
organization.

= Deliver web and mobile capabilities

Using Coresight and WebParts we delivered analytic capabilities via the web
and iDevices

= Enable users to leverage existing Enterprise investments with no local
infrastructure

Using AF and OLEDB Enterprise we leveraged our existing Business
Intelligence environment to deliver a robust reporting solution

14
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= Maintain operations’ ability to quickly respond to local needs

Using ProcessBook and Datalink operations can continue to respond to local
analytical needs as they arise

= Deliver it all in a way that creates a global PI System Users community

Using SharePoint we were able to deliver all of this with an integrated user
experience that fosters global collaboration

15
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= Identifying/Prioritizing Haul Truck Engines Cylinder Kit Failures

- Problem: Over time an engines Cylinder Kit degrades, causing the
differential filter pressure to rise.

- If this issue is not addressed it can cause catastrophic failure of the
Engine resulting in a $180,000 core value loss.

- While we have real time monitoring in place to prevent catastrophic
failure, early detection is key to efficient maintenance planning and
overall equipment health.

How do we identify equipment with chronic cylinder issues, so that we can
proactively prioritize maintenance and bring the truck down in a controlled
manner.

16
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= Solution: Using Business Objects, connected to our machine data, we created a daily report that
prioritizes trucks by their cylinder health.

FREEPORT-McMoRan Sierrita Engine Oil Filter Differential Pressure 12/9/13 8:56 AM

COPPER & GoLp 120712013 12:00:00 P - 12/8/2013 12:00:00 PM 0573563 This is a summary of all Haul Trucks sorted by Engine

Oil Pressure descending, allowing us to quickly

Max Eng Oil Filter Avg Eng Oil Filter Average Engine il Sample i H H 1 H i
identlfy equipment with a possible cyfinder problem.

TOG2 CAT 793D > G4.21 114
TOG3 CAT 793D T
TO36 CAT 792B a5
T034 CAT 7938 80
TO73 CAT 793D .

CAT 793D

Engine Oil Filter Differential (PSI) Engine Oil Filter Differential (PSI)
100% - 6 - i
80% - o -
4 s
60% -
3 -
40% -
2 =
. . . 20% - -
Supporting the summary with detail, | can see the .
. . . . . . 0% -
sample distribution and trend...validating the issue 2 25 3 38
and indicating action should be taken A A

Sample Count: 114

Based on the above maintenance would be scheduled and the Cylinder Kit replaced.
17
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Enterprise Pl System Business Pl Notifications PI Manual Logger Pl Coresight Pl Web Services

S a 5

Enterprise PI LEDB Web Server
SharePoint Enterprise >
k Farm | /
|

Pl Asset Framework Collective

4 Local Pl Servers

ﬁi@ﬁﬁiﬁi@@ﬁiﬁi@ﬁi
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