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Best of UC 2017

Presented by Sue Quense — Vice President US Sales
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Enterprise

Our Mission ol . 1-:

Multiple Multiple Multiple

Sensors Assets Plants

Empower people, industries
and communities to
transform their world using
operational data.
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We Meet Customers Wherever They Are

Q) osisot. REGIONAL SUMMIT 2017 © Copyright 2017 OSIsoft, LLC 4]



Aurg ™ Adani Ports
- Barrick Golct

fesan Sage o - ~ —
= = -
; ™
- e,

Multiple
Sensors

Multiple
Plants

@ osisoft. REGIONAL SUMMIT 2017 e G e



24K MAGIC

How data helped turn a Gold mine around

aurelia -

convergio

Presented by Peter Smith, Metallurgy Superintendent
Gavin Strack, Director

O O O @osisoft  #OSIsoftUC  © Copyright 2017 OSisoft, LLC
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Contact Information @nvergio aure_ﬂljg‘:';—

Peter Smith
psmith@aureliametals.com
Metallurgy Superintendent
Aurelia Metals

Gavin Strack
gavin.strack@convergio.com
Director

Convergio

Hera Processing Plant

0 O ® @osisoft  #0SlsoftUC
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The Problem — December Quarter 2015 aurg,ljg':’p

* Gold recovery was low (74.6%)
EBITDA/Net Debt ratio was low (2.7%)
Cash/Net Debt ratio was low (7.5%)
Gold margin was low (7.1%)

The operation needed to be more profitable to survive the
projected future of higher costs

Capital was constrained

Q) osisot. REGIONAL SUMMIT 2017 © Copyright 2017 OSIsoft, LLC 8



' aurelia
Hera Processmg Plant Concentrate Cyanidation "““’“"'2‘

Falcon
Concentrator and
Intensive Leach

_Reactor

48tph (380ktpa)
ary and 200kW y,g,c0sed Circuit

Froth Flotation
(Outotec) Roughers 400kW Pr

’ and Cleaners Secondary Tower Mill creen
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Au Recovery Quarterly Gold recovery anElla

v)
90% 88.6%
855 83.9% 84.3%
° 81.2% Week 3 December
Week 3 August Filter Press Optimisation
80% Week 1 June. Elotation Tuning
* Replace Comuwaiigs Pi
Loop Code Additional Pi (1000
) Tune_fComquW &, Install Infinitum (Loop
Identify _Code Issue Tuning Analytics)
70% ... Install Pi.(1000.tags)
* Install Assure (Pi
System Analytics)
o,
65% 16313
60%

+1% Plant Gold Recovery = approx. USD$750,000 per annum

JJI /70 T

Junl1l5Qtr Sep15Qtr Dec15Qtr Mar16Qtr Jun16 Qtr Sep 16 Qtr Dec 16 Qtr
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Using the Pl System to drive a
process optimisation campaign

COMPANY and GOAL

Aurelia Metals operates a Gold mine and aurel]a
processing plant at Nymagee, NSW. It needed to METALS 1t

improve Gold recovery and reduce costs. convergio

v
RESULTS

No process historian. Installed PI System. Created Gold recovery up 14% in 12
Manual reporting. Complex ;%?gg]maﬁcdésphot;‘t’grﬂl% V"i‘,”d > months.
pl’.OCGSS. le!tEd capital. } insights used to drive Gold AISC down 39% in 12
High production costs. process improvement works. months.

» Dozens of spreadsheets requiring « Significant time recovered that was « Production throughput increased
large amounts_of manual labour to used to develop improvements. above original nameplate capacity.
create production reports. « Multiple Process Control « Improved recovery despite falling

* Very complex process with limited Optimisation campaigns identified head grade.
access to data made it incredibly and validated using data from the - Significant improvement in company
difficult to identify opportunities. Pl System. cash flow and share price.
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Barrick Gold Pueblo Viejo

- More than 2,000 Employees Contact Information

* Production of 1,165,645 oz. in 2016 Alejandro S. Zappa

« 150,000 Tons mined and moved per day azappa@barrick.com

a zeta@hotmail.com
Maintenance Reliability Engineer
Barrick Gold — Pueblo Viejo

Jose Crespo
jcrespo@barrick.com

MIT Analyst

Barrick Gold — Pueblo Viejo

Q) osisot. REGIONAL SUMMIT 2017
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The Mining Fleet

* Mining equipment:
— 34 CAT789 Haul Trucks
-~ 2 Hitachi 3600 Shovels
— 3 CAT 994F Front Loaders
—~ Other: 30 Support equipment

« Annual production target for 2017 is 45 Million tons
* Maintenance Annual Budget $56 Million

* Truck Fleet

— Budget: 32% of Annual Maint. budget ($17.8 Million)
allocated to Haul Truck fleet

— Truck Down Time cost is $700/Hr

Q) osisot. REGIONAL SUMMIT 2017 © Copyright 2017 OSIsoft, LG 1.3



How we monitor health in mining?

Kowul Time Alarm

Monitoring Technician and Engineers,
collect information from different
sources, to trend and investigate why a
truck could fail or had failed.

Q) osisot. REGIONAL SUMMIT 2017 © Copyright 2017 osisot, LLc 14



Using Pl System for Real-Time
Haul Truck Health Monitoring

COMPANY and GOAL

Barrick Gold Pueblo Viejo, the largest producer of gold in &
the Caribbean, wanted to improve the Asset Health BARRICK
Monitoring system for the Haul Truck fleet using real-time [ Puesio vieso |

information to Improve Maintenance Efficiency and Costs.

" e
RESULTS

To provide real-time On-board sensor information Reliability was increased,

s Eien @b 2 Ml Tk of haul truck are processed maintenance and availability

) : } in real-time Using Pl System, } were optimized and capacity
using the installed systems & notifying about potential to detect potential failures
minimum Investment. failures in real-time . was improved.

« Reliability, Monitoring Condition, * "We used to use the in-vehicle * Able to detect & address failures
Maintenance and Planners often sensors to investigate, post- « Scalability to other fleet and sites
relied on incomplete or delayed mortem, why a truck failure had - Cost avoidance over $ 500,000
information to make decisions happened (Estimate in 2" half of 2017)

rather than on real time data. * "Now We can be one step ahead

. : o
of a failure and be more proactive” REeUEE @EIUTES (2 509 1

Engine, Suspensions and Brakes

Q) ostsoit. REGIONAL SUMMIT 2017 © Copyright 2017 OSisof LLC



Future

« Esri ArcGIS and PI System integration will enable us to
do Operational Performance Analysis in real time.

6 PV Haul Trucks
+

Truck 402

]

Truck 402

Example: Monitoring : = .
Engine Temperature s 9 00

to detect Where and ‘ s, , B oo 16/2/20178:35:21 PM
Why and check if they o+

are related to certain
operational behaviors
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The Journey from Historian to

Business Intelligence

Jeff Campbell, Engineering Manager

@ OSl-oft. Scrubgrass Generating

| © Copyright 2016

* Located in Northwest PA

» Constructed in 1993

* 85 mw Fluid Bed boilers

* Designed to burn waste coal
» Sells power to PJM grid

* 35 employees

{() osisoft. USERS CONFERENCE 2017 oo@ @osisoft  #0SIsoftUC  © Copyright 2017 OSisoft, LLC 2
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Forecasting using merged data streams

 Next week’s weather looks like it will be a loss so we’ll take a
boiler off line.

» This 20 second check took 2 - 4 hours without the Pl System

RTO Forecast Load vs Day Ahead Price

e [kl ] EE
---"'/"_/.

Ahead Price ($/mwh)
Mo oW oW B AN

<;ﬁi="—ﬂ?

Els

RTO Load (mw]

« The merged data shows pricing will be higher than expected
next week... so we’ll keep the boiler on line.

 That 20 second check translates into $160K additional revenue
for the week

Q) osisot. REGIONAL SUMMIT 2017 © Conyright 2017 OSIsoft, LLC 1.8



Summary

Scrubgrass Generating Plant Generates power by N
reclaiming abandoned coal piles. pr
B Gas Tranamizzion .
Scrubgrass needed Real time feedback on

revenue and costs
v
CHALLENGE SOLUTION RESULTS
Calculate plant revenue and Consolidated 6 data sources Plant now has a tool to guide
margin real time } to allow real time cost } them to optimal run
calculations conditions
* PI HTML web scraping * HTML interface purchased
- P| DataLink tag upload and * In house development of cost
download tools (engineering department)

» Resulted in decision to continue
running facility instead of
mothballing

e Pl ProcessBook visualization

Q) ostsoit. REGIONAL SUMMIT 2017 © Copyright 2017 OSisof LLC



. ? =
Did you know: Contact Information

White House Utility District is the largest
b s Carl Alexander
water utility in the state of Tennessee
hicall calexander@whud.org
GeeRIRpITRaLy: GIS Director
White House Utility District, TN

Maximizing Operations
Utilizing Real Time
Spatial Information

N4 f
Presented by Carl Alexander @

White House Utility District, TN

Q) oskot. USERS CONFERENCE 2017 0 O O cosisoft  #OSISORUC  Conyioht 2017 0stsen, 1
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TOOLS VIEW DMA Zone Operation Dashboard

DMA Zone Detalis OSiSoft DMA Zones MNF Web Map DMA Zones
TAUURY
TENNESSET : Gallatin Road
MNF 171.369995117188 @ 03/14/2017

3:45:00 AM

AT IS TOC T

Y- %- Bi- e
Mitchellville

Mount Olive
MNF 49.7599983215332 @ 03/14/2017
3:15:00 AM

Adams

Portland

No Features Sedar I Ridgetop
MNF 56.4102554321289 @ 03/14/2017

2:50:32 AM

Bend Area
MNF 97.0400009155273 @ 03/14/2017
2:45:00 AM

Bélhpage

Total Cost per Day
— Hwv4l =

DMA Zone MNF History Web Map

$ 2740.08712389139

Castalian
Springs

Cost is $2.00 per 1000 gallons

asant View Gallatin

Top 5 GPM at Stake

NewHope

Gallatin Road

MulloyNorth
MulloyCentral

New Deal

DMA Zone Flow DMA Meter data

Feature context: QUARRY

7 Legend

+ DMA Meters

’ ‘ |
b |
f 75 y
4 DMA Zones (GPM at Stake) o [ s0 110

2 »
=D 03/13/2017 4:09:29 PM 1d 03/14/2017 4:09:29 PM
B 60 to 50 03/13/2017 4:09:30 PM 1d 03/14/2017 40930 PM |
03/13/2017 4:09:29 PM 03/14/2017 4:09:29 PM
> 50to 100 03/13/2017 4:09:30PM  1h | 8h 1d 1w 1mo 1d & Now  03/14/2017 4:09:30 PM L 1h Iah 1d) itw) dmo “d 10 Now U ——p
B > 100 to 150 : oM 10 oM l03/14/2017 4:00 AM 10 AM s
G} +PM 103/14/2017 4:00 aM 10 AM ]

- > 150 to 500 Mar 5 06 12 Mar13 T
e







Goodlettsville DMA Zone Example - Leak Repaired
280 gpm leak = 403,000 gallons per day

147,168,000 gallons per year =N

o ! /
3.5 Days to Value Realization" |

Water Treatment Plant Running 1 Hour
Every Day just to feed this one leak

Enough Water every day for 2,239 homes

$300,000 per year

Q) osisot. REGIONAL SUMMIT 2017 © Copyight 2017 Osisot LLc 23



Workflow
optimisation

Integrating
Existing

SCADA Sites Yearly
Savings Savings
$ 200,000 $30,000+

2016 & 2015
Water loss
Savings

$900,000

€

WHUD

Delivering
Real Value



J adani

Yogi Barad

Yograjsinh.Barad@howeindia.com

Project In-charge

Howe Engineering Projects (India) Pvt. Ltd.(Adani Group)

J ECG - BOOTH 20
| Kamaldeep Singh

¥ "‘
‘ii‘ Limesh Misal

@ osksoft. REGIONAL SUMMIT 2017

© Copyright 2017 OSlsoft, LLC



Adani - Leading Business Conglomerate with interest in

diversified sectors |
Revenue: $12 B Assets: $19 B Employees: 10,400
. Cloud
Resources QEBU Dix @ osl-oi.  Optimize EAlTGA ,
. Predictive
* Coal Mini : '
........ (0] ning meﬂ w @ esrl AN ALYT'CS
- ® Oil & Gas Exploration —
L . . Digital Adani = 7T m
o ° Coal Trading Smart Ports 5'3:1‘ i " Q__ $mart Cities
Logistics " _
® Multi Modal Logistics = ! ! ! !
s | 8F | @ L
® Ports A~ = | | T | —+ 3 )
C | A IEAer - Tt
* Special Economic Zones é _ Estate E Power E Port i Gas E Logistics i Energy i %)
wnn c
ﬁ) ©
Energy ® Gas Distribution fﬁ aom J]'% & 'i-% g @ g <
[ o, P
[~} ® Power S (2
>
r ® Bunkering F o, @.))) P 8 g g
@ * Edible Ol 5, B4 i g—g - 0% 3 &
Sensors, Actuators, PLC
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Intelligent Operations for DVMS (Dynamic
Vessel Monitoring System)

G B L -

; ‘(C) Advance Queuing
m Vehicle Route Planning
Supply Chain Optimization
Safety VTMS | Weather 4

Assets

\
@—» 2 ecubix & esrl
A DVMS
Forecasting of +  Berth planning

Vessel & Material Discharge Sequence &

Sub sequence Planning
« Allocate Assets

Monitor Plan Vs Actual

Replan

2 ecubix
HMI

Capture delay and
stoppage reasons

Share planning Tugs boats —
with stakeholders Anchorage to Berth

= = = =p Planned

@ osksoft. REGIONAL SUMMIT 2017
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FILE TOOLS VIEW APDPPL Cranes ! -

Gottwald Crane APDPPL MAP Gottwald OPR Cycle Hatch Pie Chart [...

—home Feature context: Cod@e|d 1

1,355 MT ® P Coresight

Display: APP™

Liebherr Total Disc. o )
Hatch wise Discharge View

Hatch Pie Chart [...

36, 701MT

Liebherr Crane

pusn
i

Hatch 2

Stacker [Reclaimi...

Hatch 7

Hatch 6

7,320 MT

Hatch 5

2,482 ton 9,944 tg

Hatch 4

Hatch 3

O Stacker [Stacking]

7,320 MT

Hatch 2

‘{ 6,311,

01-03-2017 15:22:56 01-03-2017 23:22:56

< &

Hatch 1

0 10000 20000
5000 15000 21.697445N 072.573567E

2:22
< PBd NG 5 o




Summary

COMPANY and GOAL

Adani is $12 B conglomerate with diversified business
interests and widely spread assets, manage a an|
business complexity effectively for improved

Performance
v
CHALLENGE SOLUTION RESULTS
Unique business needs of Implemented PIMS and "PI Ascertained a common
each business and too > Integrator for Esri ArcGIS’, > approach that can work
many Information platforms and optimized tug boat across businesses
operations
« Difficult to have an Integl‘ated view * PIMS implemented * Payout less than 2 years from
of operations at Group level * First phase for Dahej port Tug boat operations improvement
+ Pilot project in One business area mgﬁgtﬁ?ﬁ? té‘:rtl ';‘\fc"éﬂgs g;/namic alone
(Ports) to build a common Vessel Management, Alert » Advanced analysis platform and
information platform that can be intell P| Coresight and HMI . —
rolled out to other businesses LS e SRS enhanced visualization for
implementation decision making

Q) ostsoit. REGIONAL SUMMIT 2017 © Copyright 2017 OSisof LLC



Rick Smith IHTEM'rmL@mn
International Paper had a goal to start promising projects to

. . . Enhancing Operational Data
Richard.SmithJr@ipaper.com
Manufacturing Process Information tackng,energy managememn 0

International Paper
Rick Smith, Manufacturing Process Information Consultant

Consultant R —
International Paper

Important tasks using Develop and share the business . New projects in in three areas:
spreadsheets and mired in case for implementing Asset single version of the truth,
‘excel hell'. Other systems with Framework and other newer downtime (asset) tracking, and
a lot of point to point data solutions tracking energy consumption.
exchange, and point solutions.
Trac kl ng En ergy C onsum pt|0 n Build a business case for change Infrastructure for future
People like what they have — difficult and improvement improvement projects
to change

Ib Steam/Ton vs 2008-2009 Baseline

35% Reduction

+ Huge Cost Driver

+ Time Consuming to

Monitor Benefits of Converting to Event Frames

+ When to Invest?
* Where to Invest?

» Reduce Monthly Task to < 4 Hours (est.)
— Data Transfer Time Reduced by > 98%
— Eliminate Data Cleaning Step
— Eliminate per Ton Calculation Step
« Simplify Reporting ===

$263z251 633258 ¢g%

—% Baseline —'08-'09 —'10-'11 —'11-'12 —2014

(@ osisoft. REGIONAL SUMMIT 2017 s A T e


http://www.internationalpaper.com/index.cgi
http://www.internationalpaper.com/index.cgi

Evolution: Mill-wide to Enterprise-wide

V.

Real-time
decisions
Production and Enterprise-
Operations wide
Process Management
Management
Process plant wide
Management
within a

Drocess
Historian Infra-

© Copyright 2017 OSlsoft, LLC 32
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My Selection Criteria for Picking Projects

« High Return and Unit Level Scope -‘&\‘«’@
- Mill-Wide/Enterprise Projects Create Lots of “Help” P %&
» Look for High Replication Potential s

.
"
.
ccc
.
.
t

-~ 10 Times... 50 Times... 1000 Times

Leverage AF Features
-~ We Are Not Just Replacing Performance Equations

Find Hard to Analyze Scenarios ‘
-~ 3+ Hours -> 5 Minutes

Know How to Collect/Transform/Visualize/Alert Operators

Q) osisot. REGIONAL SUMMIT 2017 © Copyright 2017 OSIsoft, LLC 33



AF Projects (2015-Present)

\l/

- Batch Digester Performance (2015) &3*

+ Paper Machine Winder Performance (2015) e, ‘
« Paper Machine Sheet Break Analysis (2016)

* Track/Alarm on Heat Exchanger Fouling (2016)

* Pick a Project...
— We Are Going to Make Mistakes...
— Admit it... Get Over it... and Get Started!!!

Q) ostsoit. REGIONAL SUMMIT 2017 © Copyright 2017 Osisott LLC 34



Return on Investment

Implementation | Cost Payback
(Calendar Days) (Calendar Days)

Batch Digester (1%!) 20 <1
PM Winder (15t) 5 <1
PM Sheet Break Data Collection (15t) <1 n/a
Batch Digester (2+) 5 <1
PM Winder (2+) 1-2 <1
Heat Exchanger (1! Prototype) 5 ?
Heat Exchanger (2+) (2017 Project) 0.2 varies

Q) osisot. REGIONAL SUMMIT 2017 © Conyright 2017 OSIsoft, LLC 36



Data Sharing in a
Contract Manufacturing
Environment

Presented by Doug Berg, Brian Goldinger (Eli Lilly) /
Colin Moore, Abel Padilla (PA-ATS)

Business Needs

(QOSI-«M USERS CONFERENCE 2017 0 O O cosisoft  #0SIsoftuC

* Reduce manual collection of performance data
+ Harmonize data analysis for performance
— Multiple Contract Manufacturer sites (CMs)
— Multiple products
— Standard KPI's across CMs
» Enable SPC/trending to anticipate/avoid downtime
+ |dentify/justify improvement projects
— Metadata from smart instruments

« Enable Lilly engineers to assess performance independent of
CM, without assistance

IQ osiot. USERS CONFERENCE 2017 O O O cosisoft  #OSISOUC  © Copyright 2017 OSison, Li
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System Architecture

™
(Contract Manufacturer)

P Cloud
Connect™
Sewer

Assot
Framework (AF)  pata
Asset Analytics  Archive

‘ ‘
-
Pl
Interface™
(redundant)

Data Sources in

Manufacturing
b
*« Mach PA

Pl Cloud Clients
Connect™ Citrin Waob Browser
Server M ProcessBook® "™
Pl Datalink* Coresight™ )

Mobiles (PI
Coresight™ )
,

Asset
ramework
(AF)
Asset
Analytics

Data
Archive

@ osikoft. REGIONAL SUMMIT 2017

Implementation Phases

1.- Data Collection

« Allen Bradley Logix 5572
» OSI| OPC Interface
« OSI E\IP Connector

+ Cognex Vision Systems
* OSI| UFL Connector
* OSI OPC Interface

« Ultrasonic Welder
* OSI UFL Connector

Process Data:
Production counters
Machine Status
Faults and Auto-restart codes

Measurement Data:
Failed\passed test numbers
Tool measurements

Welding Data:
Energy, Power, Amperage, etc

© Copyright 2017 OSlsoft, LLC



Easily create reports to identify alarms affecting machine
- - -
availability and performance.
vt o My M AN e I /
oI B MACHINE A o= -‘&I,«
PER STATION TOP 10
B U R R B A A S RS
AGtoReil - Count of AR Vatal Dusation Aate Hertat Meviagres T Coust of AR Toted Durstion
: i)
L L e num . ATH Bapect s Gatting Hull wun A
SIND nn warer VUMD Fueder Ruwl Low un a0 R
CGaneiel i W . STNE 2 Autareitart Speing Prasenie ran wovin MBI A et g Pre O
N Y e . ATHC | Autarertant Apeing Prosenie - " SRS -
L e w2 8 o VN 2 Astore vtart Bady Upger Prosencs w o e
LU wr oo « - TN Autrestant | rayhandion (bear n wirm ' A i §
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Pl Coresight™ allows near real-time visualization of the
process data in a format that’s easy to understand.

Q) osisot. REGIONAL SUMMIT 2017 & Copyright 2017 OSisoft, LG 40)



Data Sharing in a Contract
Manufacturing Environment

COMPANY and GOAL

Eli Lilly and Company, a global leader in healthcare,
continuously optimizes the performance of its medical %
device assembly lines at contract manufacturers to

assure adequate supply control of expenses.

v
RESULTS

The data environment in The P| System® and P Come back to #0SIsoftUC
cmoﬁ::?:t ‘r’:;’:“"&::tz?;“r:'%ggt > Cloud Connect™ enable the ) next year to find out!
be enhanced to enable the cpntract manufacturel_' and
next level of performance Lilly to be more effective
* Process engineers must work in a * Potential for implementation at 5
data rich environment to be CM sites

effective in process improvement

* The competitive landscape
continues to drive optimization of
manufacturing

Q) osisot. REGIONAL SUMMIT 2017 © Copyight 2017 OSIsoft LG A1



Physical and Economic Feasibility

@ OSl:oft. Geospatial, Sensor

Driven Analytics
@esri -
\&
LA

AeroVironment” ‘ CERTAINTY

Asset Location
Visual inspection
Sensor data
Events
Automation
Scale

Q) osisot. REGIONAL SUMMIT 2017
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nsformatlonal- Communlty Emergency Response

l 0 Safety of the fleld crew ——




Thank You
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