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Enterprise Manufacturing

Services to Enhance

Energy Effectiveness and

Sustainability
Management

Presented by Ales Soudek — Center of Excellence

OSlsoft, LLC
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Key Initiatives

Examples

— Anglo American Platinum L
« Data Quality
« Energy Monitoring
« Condition Based Maintenance

— Syncrude Canada
* Mobile Asset Monitoring

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSisoft, LLC. (2

N 4



Key Initiatives

* Energy
« Water
* Operational / Equipment Effectiveness

* No Magic Bullet - Big Bang
— Lots of Little Bangs

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013
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Good Foundation

« Data Quality

How Good Is Your Data?

:
4
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Data Quality Initiative at Anglo Platinum
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Business Challenge

Instruments
Critical to Safety

700,000
Tags

Low
Maintenance

Bad Quality
Data

Improve Business
& Operational
Decisions

Scalable
Solution

Automatically
Handle Configuration
Changes

Templatizable

Rapid
Deployment

N 4
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Enterprise Architecture

 Distributed Architecture
- Limited Network Bandwidth

 Local Calculations

« Select Data Rolled-up
to Central Pl System

 Master Pl AF
Replicated to Sites

© Copyright 2013 OSlsoft, LLC. 7]
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Data Validation Methods

Model based
reconciliation
© Statistical

Benefit

@ Filters
@ Gross Error Detection (GED)

v

Complexity

® @OSIsoftuC | #UC2013
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Gross Error Detection

Fault

Category Description state  Analogue Digital
Good Good data quality X X
Missing Data Data point is missing Yes X X
Not Running Equipment or process not running X X
High Data point is above the process high limit Yes X

Low Data point is below process low limit Yes X

Not Updating Data is not updating Yes X

ROC High rate of change Yes X

Simulated Simulated data Yes X X
Qbad Quality bad indicator from the control system Yes X X

OSlsoft. USERS CONFERENCE 2013

® @OSIsoftUC | #UC2013
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Instrument Monitoring Results
D AusRRm VX

ogalakwena | Reports | Instrument Monitoring Dashboard
——

BE=—— mMogalakwena ~ Instrument Monitoring Dashboard
Instrument Monitoring Dashboard

Last two hours ~
Mogalakwena North Primary Mill Discharge Primary Mill Feed Primary Milling Secondary Mill Discharge Secondary Milling
AP Level Meter [ 1 ]
- 1 =« 1 22 | 1 | s |
Temperature Meter 1 2 ]
AP Limit Switch [ ]

This website is ang by Anglo Limited. All on this website is and to Anglo unless stated. No istop

‘written permission. Although metal acoounting data is utilised for the purpose of generating the reports and this does not metal reports: unie

OSlsoftt USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013 © Copyright 2013 OSIsoft, LLC.
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Anglo Platinum - Data Validation

“Data validation and instrument monitoring results in
+ Better data quality

» Supports “One version of the truth”

+ Better decisions”

Michael Halhead
Lead Process Control Engineer

AngloAmerican

Business Challenge Solution Results and Benefits
« Bad data quality * Use PI AF to organize «  Better quality information
«  Caused equipment failures * Use PI ACE to calculate » Better decisions
» Large number of instruments « Custom WebPart to *  Clear visibility instrument
«  Business/Operational visualize status
decisions need improvement + Use OLEDB Enterprise for *  Prevention of equipment
reporting failures

11

N 4
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Energy Monitoring Initiative at Anglo Platinum
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Business Challenge

GWh/month
600

500 —_— ~——
§ M"‘“"@"
1111] i

2005 2006 2007 2008 2009 2010 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2010 2011 2012 2013

o

10

o

o

@ Eskom limit  «ff® Actual consumption “* Business as usual Operational target
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Organize

@) Anglo Platinum - PI System Explorer
File Edit View Go Tools Help
7 Database [ QueryDate + | Back ) |, Checkln %) v [2] |'[F NewElement + I New Attribute

e ¢ JOtalizers, Performance

L]
~ Neganna Souh | [ Genea [ chia et At ot [ vrsen] E Uat|0| IS I ES al ld I I
- & Mototolo
~ 6 Polokwane Section — =
- @ Precious Metal Refinery 2 2
- g fu XA [T miname 2| Value |
" Bayt B <MNone>
& Bay2 2 8 = Actve 1 -
. 3
g :: A @ | 08| Apperent_Energy_... |Scan OF
& Bay5 @ | 08 & Apperent_Energy_.. |Scan O
- & Domesti v
. g P # 8 2] Cacbpression
@ WESTIO_11KV 2§ =l Categoy
@ WESTI0_66KV_1 = ]
.. @ WESTI0_6.6KV_2 ] =1 NMD 0
& WESTI0_66KV_3 =l ® ) (=] Point cofiguration Z ®
@ WESTI0_66KV_4 t
& Levei3 B | S@rsisss) IS 07770777
~ @ MCC Drives || 0 FpPv Cannot retrieve Pl Point PMR-WEST10_11KV.PV for attribute \\aisp...
111 Dn
-4 @ 11MCED B 08 FQuity Cannot retrieve PI Point PMR:WEST10_11KV.Qualty'for atrbute ‘A. . .
- @ 310AG02 a8 B ¢ Reactive_Energy_... |3898748.75
- G 310AG03
- 5 310AG04 =] 8| & Reactive_Energy._.. | 1288.354736328125
- @ 310AG05 ] 8 P Real_Energy_Del | 9521055kWh
& 3104606
5 3108007 @ 925.01101855469 kWh
— @ 310AG08 ’
- @ 310AG09
- @ 310AG10
— @ 310AG11
- @ 310AG12
& 3104613
- @ 310AG14
— @ 310AG15
- @ 310AG16
& 3104617 ] g
- & 310AG18 PY
— @ 3104619 l I
- @ 3104620 e - I aCI I a eS
- @ 310AG21
-~ @ 310062
- @ 3100623
-  310AG24 ~
(7 Hements
-2 Event Frames
i) Library
e Unit of Measure
@ myP1
7 Notifications
8 Contacts
15 Attributes
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Corporate Visibility

& Power Usage (MTD) - Windows Intemet Explorer

QU=

& Power Usage(Daily) - Windows Intemet Explorer
A~ z
P 9 € -5 loiit P g
i Favorites | g @) Suggested Sites v 8] Web Slice Gallery v i Favorites | g% ) Suggested Sites v 8] Web Slice Gallery v
22|+ | @ Power Usage (MTD) | @ OSlsoft Event Registration | 28 "QPMIUQQ:(DMM | @ P1System Roadmap [
& PMR Month to Date -
P @ Go back to PR Power Balance Display Overview Page
N . |= paily Comparison 14 day -
Total Energy Consumption Total Energy Consumption
(MTD kWh) per Feeder (MTD kWh) o et
# Toal Domestic Los111 . .
ot o Total Daily Energy Consumption (kWh)
e reeders oy
{saners) 1eo000
reeder2_sony
3 e
reeders vy
Commempion 606098 H 120000
7% £
- 100000
SE
B= 30000
3 50000
(& KWhr/Pt Oz KPI Benchmark - 2
40000
| User | R Ve Report e
20000
KWh/PtOz 0
03Fsb 03Feb 10Feb 11Feb 12Fsb 13Fsb 14Feb 1SFsh 16Fsb 17Fsb 1sFeb 19Fsb 20Fsh 21Fsb
2500 2250
220 22,0 2070 2106 2147 2127 2151 nae N n0
2007 [osrab [[asrab | 07es | 11reb | 126ab | T37an | 1oren | T57en | t6ven | a7ves | 2arab | 297en | 2oven | 23ves |
WTorai Domestic Consumption | 150.22 | 00 | 125 | 45 | 00 | 80 | oo | &5 | 532 | 0o | ee0s | s1es | +322 | 4505 |
1500 Total Process Consumption [25567.5 46076 | #3154 | 120840 | 156710 161914 | 110655 120542 |115500 | 165798 | 167992 | 141326 | 162796 | 149935
1000
Daily Energy Consumption per Feeder Contribution (kWh)
120000
160000
140000
§ 120000
kWh/Pt Oz VAR relative to Average 2 100000
£ so000
s o000
. 40000
e e L e R ER 20000
o
0GFeb OSFeb 10Feb 11Feb 12Feb 13Feb 14Feb 15Feb 16Feb 17Feb 1oFeb 1oFeb 20Feb 21Feb
0zFen 11Feb | 12Feb | 13Feb | 14Feb | 15Feb | 1Feb | 17Feb
WFeeder3_11KV [SAREF3]
« . MFeeder2_6.6KV [SAREF2]
Done Done
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Data Analysis

Energy

& Favorites | i ] Suggested Sites v 2] Web Slice Gallery

@ Energy Usage Statistics [ |

B B v @ pager ey

Input Variance

Total Process Area Consumption (MCC)
Au SX A
Au SX B:
Bay 1!
Bay 2!
Bay 3.
Bay 4!
Bay 5.

Tank Farm:
Utilities
VRP!

Total Process Cell Consumption (Drives)
Au SX A

X 8!

Tank Farm!

Reportbate
03/12/2010
|El Energy Statistics
Open - | Update - | 43Find 4 3 a
Total PMR Input 154475 842504 276620  No Data! No Data
Feeder1_6.6KV [SAREF1] 44555! 226169 69865)  NoData: No Data|
Feeder2_6.6KV [SAREF2] 79129 464026 154672 No Data No Data
Feeder3 11KV [SAREF3]: kWh 79129 464026 154672 NoData. No Data)
Total ION Input kwh 143917 830458 275721; 4317912 0]
Feederl_6.6KV [SAREF1]} kWh 44900.97266 223521 73340  1183804-11059] No God
Feeder2_6.6KV [SAREF2];} kWh 23689.25! 148556: 49892  7582661-11059] No Go
Feeder3_11KV [SAREF3]: kWh 75326.96094 458381 152489:  2375842{-11059] No God

e |

No Data No Data

17322
18698
20831
22166
26518
24947
15710
13457
16850
14395
20177
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& Local intranet | Protected Mode: Off

 Data is rolled up
using Pl AF

_* « Show clearly where
the power is being
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OSlsoft Software and Services Used

» The following OSlsoft Products were used to provide this solution:

— Pl Server

— RDBMS Interface
 |ON Data
LIMS Data

— OPC Interface
* Real time process data

— PIACE
— PIAF

* Including custom Data References (Rollup DR)

— Pl DataLink and PI DatalLink Server
— Pl ProcessBook for displays

— Pl WebParts

— PI OLEDB Enterprise

OSlsoft. USERS CONFERENCE 2013
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Anglo Platinum - Energy Monitoring

“Implementing high level metrics and analyses linked to
production clearly shows were the power is used allowing
focused energy reduction initiatives. A roll out to the
concentrators is in the planning stages. Due to the scale of
the concentrator operations the potential benefits are
enormous.”

Thobile Mukuna

Process Engineer AngloAmerican
Business Challenge Solution Results and Benefits
* Large electricity consumption - 450 * Use PI AF - granularity and roll-up * Enterprise visibility of all electrical
GWh/month * Visibility - power use at every level consumption
* Target 15% reduction in electricity « Pl WebParts and SharePoint, « Significant time reduction for analysis
consumption 2008 to 2014 Silverlight « Easy construction of Bl cubes
-f)or?]p?ny-W|qi |n.te?rate.;:l prroach * High level metrics - KPls « Just making the data visible resulted
O energy saving IS require « Provided ability for users to drill in a 1% reduction in electrical power
down to every level of granularity use.

"4

18

OSlsoftt USERS CONFERENCE ® @OSIsoftuC | #UC2013 © Copyright 2013 OSlsoft, LLC.




Condition Based Maintenance
Initiative at Anglo Platinum

OSlsoftt USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013
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Business Challenge

Non Standard
Methods

Time
Consuming

Non Standard
Reason codes

Everyday
Task

Easy Rollout

Done in Excel

One Enterprise
System

Spreadsheets

Change
Insensitive and
Scalable

No Client
Installs

User
Configurable

:

© Copyright 2013 OSlsoft, LLC. 48]
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Solution — Process Diary

» Operational States

10

Input Tag Value
(0]

2

0

Example: Use any or all of the conditions below;
Create Event When > 7

Create Event When <5

Create Event When between 5 and 7
Create Event When not between 5 and 7
Create Event When = “Digital State”

OSlsoftt USERS CONFERENCE 2013

® @OSIsoftuC | #UC2013

with template A
with template B
with template C
with template D
with template E
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olution — Based on Event Frames

-~ Filters
Event Type: [A|| v ] Root Cause captured:[Au v ]
Start Date: 1004 | ( End Date: -00. 4
(2010112701 53] 05:00% | (T 2010112731 i3] 00:002 | (D)
User Reason:[ Al - ] PLC Reason: l ﬁ @
Discipline: [AII v
Filters
~ Generator Selection —— ~ Origin Selection ‘
Generator Element Path: Origin Template Type:  Origin Element Path: O ]
~ ACPcomplex ~ APObject ~ ACPcomplex ( Search ] Reset Filters ’Print Preview\
_» ACID Area » APAssays » ACID Area
i a » APController ~ ACP Area  Charting of Events N
> » APEquipment » Converter PhaseA Group By (X Axis) Value Type (Y Axis)
|_| Exclude child Paths » APInstrument » Converter PhaseB o . [Duration in Hours .
» APS95 » HP Cooling
» LP Cooling
OffGas
» RMH 50+ Py ° 1 @ @ < o ®  -100
» Spray Cooler
» WACS 80 g
> WVS r60 §
|| Exclude child Types | _| Exclude Child Paths 3
3
— ‘ 03
[ Search J {Reset FiItersJ 20 %
~ Events found based on filters: T T T T T T T 0
Event Type  Start Date ‘ End Date Duration  Source Discipline PLC Reason | User Reason : 2 2 & E‘f’ 0 5 g g 3
| 2 ¥ E § 5 § .)'r,f £
g =)
01 Dec 2010 11:16 01 Dec 2010 17:06 05H49 ACP Area - Planned Maintenance EE

Down Time

© Copyright 2013 OSlsoft, LLC.
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Anglo Platinum - Process Diary

“Started out with condition based maintenance in mind.
The resulting “Process Diary” can be used for Downtime,
Slowtime, KPI’s, basically anything that can be configured.”

Michael Halhead
Lead Process Control Engineer

Business Challenge

* Non-standard methods
* Time consuming
* Replace Excel solution

* Provide Enterprise easily configurable
solution

OSlsoftt USERS CONFERENCE 2013

AngloAmerican

Solution Results and Benefits
* Pl Event Frames and Pl AF * Time savings
* PI ACE to create events * Enterprise-wide standardization

» Custom Silverlight screens using PI * Flexibility — not just CBM

AF controls * Compare years of data

» User configurable

® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.



Asset Monitoring Initiative at Syncrude

OSlsoftt USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013
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Business Challenge

* Prolong Life of Mobile Assets
« Data Shadows

 Need Real-time Events

* Fit into Existing Application

* Low Maintenance

« Scalability

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013

Isoft, LLC. (%
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Business Challenge

Test Case#t | Area Complexity | Test Case Name
001 | General Monitoring Minor Out of Range
002 Minor MDSP Offline
003 | Power Train Management Minor Torque Convertor Overheating
004 | Lubrication Management Minor Auto-lubrication Frequency
005 | Engine Management Minor Throttle Position Condition
006 Minor Turbo Failure
007 Minor Injector Failure
008 Minor Engine Qil Dilution
009 Minor Coolant Temp Delta
010 | Steering/Braking Management Minor Service Brake Applied atSpeed
011 Minor Brake Overheating
012 Steering Pumps Cycle
013 Braking Pumps Cycle
014 | Frame Management Minor Improper Strut Charge
015 Minor Deflation
016 Minor Airborne
017 Minor Side Load
018 Minor Front Load
019 Max Rack
020 Max Pitch
021 Max Roll
022 Minor Abusive Dumping
023 Minor Abusive Loading

OSlsoftt USERS CONFERENCE 2013
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Syncrude Canada — Mobile Asset

Monitoring

Syncrude chose the Pl System and an Enterprise
Agreement as an integral part of their tar sands mining and

refining operation.

Derek Hatchey
PC&A Applications Team

Business Challenge

» Large number of trucks and other
mobile equipment

+ Existing system - allows analysis of
events days later

Data shadows — maybe up to 72
hours

Prolong life of assets

OSlsoftt USERS CONFERENCE 2013

Synacrude

Proposed Solution

» Data from onboard systems to PI
Archive via the UFL interface

» Truck templates in PI AF & PI ACE
to trigger calculations

» Event Frame Interface to generate
Events

Pl OLEDB Enterprise to populate
Events to existing

Oracle database
@@OSIsoItUC | #UC2013

Potential Benefits

» Data shadows are handled by PI
ACE and Event Frame interface

* Real-time generation of events and
analysis

* Ability to make decisions in real-
time

4
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~+ Lots of Little Bangs
« Keep it Simple
» Enterprise Deployment



Ales Soudek

asoudek@osisoft.com

Center of Excellence Engineer
OSlsoft, LLC

“A wise man never tries to warm himself in front of
a painting of a fire” — Czech proverb

~
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