Streamlining Air
Compliance Reporting
with Asset Framework
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= Barrick Gold Corporation
= Goldstrike Operations
Air Quality Program

= Preparation of Monthly Logs
= Compliance Evaluations

= Asset Framework, Notifications,
Pl DataLink and PI Coresight

= Automated Reports

= Automated Monthly Logs
= Pl Manual Logger

= Other Divisions and Sites
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Barrick Gold Corporation
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Barrick Nevada — Goldstrike Operations
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Barrick Gold Corporation

Goldstrike Mine
Elko & Eureka Counties
State of Nevada, U.S.A.
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Thousands of Compliance Points in the Title V Air Permit

Clean Air Act

Compliance Logs

Title V Air Permit

ﬁmnm Conservation and Natural Resources « Division mEnwonmN

BUREAU oF AIR PoLLUTION CONTROL
901 SOUTH STEWART STREET SUITE 4001
'CARSON CITY. NEVADA 89701-5249
p: 778.687.8150 o www.ndep. v gov/bape » | 778-687-6336

JID No. A000S Permit No. AP1041
CLASSTAIR QUALITY OPERATING PERMIT
GENERAL REQUIREMENTS

Compliance Monitoring
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shall be maintained at or above 2 amps for the A side and 1 amp for the B side, the secondary voltage for both sides shall be
maintained at or above 7 kilovolts for the A side and 3 kilovolts for the B side, and the secondary current for both sides shall
be maintained at or ab lamps for the 2=t nd 3 milliamps for the B side. Excursions shall be defined as anytime
the control parameter§, based on a one-hour period, fall outside these indicator ranges.
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= Barrick Gold Corporation
= Goldstrike Operations
= Air Quality Program

= Preparation of Monthly Logs
= Compliance Evaluations

= Asset Framework, Notifications,
Pl DataLink and PI Coresight

= Automated Reports

= Automated Monthly Logs
= Pl Manual Logger

= Other Divisions and Sites
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Current Report Preparation is Extensive and Inefficient

1. 140+ Systems in the Title V Permit

2. Numerous complex interdependent,
intermediate spreadsheets currently
used to generate compliance logs

= Preparation of monthly
compliance logs requires
one full-time position
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Multiple Data Sources Prevents Real-Time Compliance Evaluations

Compliance Log ot

Intermediate
Spreadsheets

Ops Report

Other Data

Lab data
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= Barrick Gold Corporation
= Goldstrike Operations
Air Quality Program

= Preparation of Monthly Logs
= Compliance Evaluations

= Asset Framework, Notifications,
Pl DataLink and Pl Coresight

= Automated Reports

= Automated Monthly Logs
= Pl Manual Logger
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Finding a Solution with Asset Framework

Enterprise Agreement Services

AF Model Build templates and hierarchy design
Architecture

Systems Understand data needs, analyses, and K?fa‘l’;’]'sefoe'?e

Discovery general requirements

AF Elements, tables, attributes, formulas,

Implementation analyses, output tags

Report Creation  Automated report and verification of data Pl
Notifications

Notifications Real-time compliance notifications _

Knowledge Documentation, maintenance instructions

Transfer - '

“One Version of the Truth”

AF Model
Architecture |8

Systems
Discovery

AF
Implementation

Report
Creation
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Dynamic Structure that Grows and Adapts with the Permit

O WUSAGSTPLAR\Environmental Compliance - PI System Explorer

File Search View Go Tools Help
@Database EQueryr Date - © @ 0 Back | H{ CheckIn %}

Elements
& Elements
=]

Environmental Systems

() System 015

() System 016

- () System 018
Consumption Coal

Consumption Natural Gas
Emissions CO

Emissions NOx

Emissions 502

ESP Primary Current - A Side
ESP Primary Current - B Side
ESP Primary Voltage - A Side

ESP Secondary Current - A Side
ESP Secondary Current - B Side
ESP Secondary Voltage - A Side
ESP Secondary Voltage - B Side
Mercury Scrubber Concentration Mercuric Chloride (HgCl2)
Mercury Scrubber Inlet Gas Temp

Mercury Scrubber Line Pressure

Ore Carbonate Value

Ore Sulfide Sulfur Content

Ore Total Carbon Content

Roaster #1 Condenser Temperature

Roaster #1 Offgas Quencher Flowrate

Title V Permit Line Items

General | Table | pefine Table | Version

Title V Permit Line ltems

| Fitter
mﬂr Permit Line Item Permit Limit \F;‘;L";l
System 018 Consumption Coal must remain below 6.8 tons/hr 6.8
System 018 Consumption Natural Gas must remain below 40,000.0 ft3/hr 40000
System 018 Consumption Matural Gas Heat Input | |must remain below 40.0 MMBtu/hr 40
System 018 Emissions CO must remain below 47.08 lbs/hr based on 3-... ||47.08
System 018 Emissions CO must remain below 185.7 ton per 12-month... || 185.7
System 018 Emissions NOx must remain below 36.81 Ibs/hr based on 3-... || 36.81
System 018 Emissions NOx must remain below 145.2 ton per 12-month... ||145.2
System 018 Emissions 502 must remain below 44.9 |bs/hr based on 3-h... | 44.9
System 018 Emissions S02 must remain below 196.7 ton per 12-month... ||196.7
System 018 ESP Primary Current - A Side must remain at or above 2 amps 2
System 018 ESP Primary Current - B Side must remain at or above 1 amp 1
System 018 ESP Primary Voltage - A Side must remain at or above 110 volts 110
System 018 ESP Primary Voltage - B Side must remain at or above 110 volts 110
System 018 ESP Secondary Current - A Side must remain at or above 8 miliamps 8

em ndary Current - e must remain at or above 3 miliamps

System 018 ESP Secondary Voltage - A Side must remain at or above 7 kilovolts 7
System 018 ESP Secondary Voltage - B Side must remain at or above 3 kilovolts
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Critical Information Stored in System and Element Attributes

System 018
‘ General | Child Elements‘ Attributes |Pori5 | Analvysul Notification Rules | Versnn‘
- -
= = Define operation
‘I‘ b |I|Q‘Q‘ Mame A|Va|ue
B . Category: Items that Define Operation =
e [ S : = Compliance status
|2 € | ¢ ESP Discharge Valve (B) 1
5 € | ¥ Roaster Status 3 =
B ) Category: Permit Calculations . Adva nced a na Iytlcs
s B4% | & InCompliance 1 . .
B =) Category: Real-time Data ] S t d pt
s «* Bucket Elevator Amps (R1) 104.753494 yS e m eSC rl I 0 n
«™ Bucket Elevator Amps (R2) 96.16089
«F Kvalve (R1) 83.0232544
«* Kvalve (R2) 73.19825
«7 Natural Gas Totalizer 135308240
«* Siide Gate (R1) open
<7 slide Gate (R2) open
& Throughput (R1) 3845193 t/h e H [ MName
«¥ Throughput (R2) 357.4196 t/h
€ |« Total Roaster Throughput 741.939 t/h 9 o] fw A""E rage E""'EW hﬂl.l r AI"IE|'_',I'Si5
B _J Category: SIMA data . .
s «* Daily Roaster Avaiabiity 49.098075806699219 a = jm C'Dm p I EEE An £ IFE -
:  Daly Tatal throughput STMA 0 @ = FH Out of Compliance Analysis
B Category: System Information
a =1 Common Name North and South Roasters
L] =1 System Description Roaster Circuit: Ore Roasting Process
L] =1 System Location Roaster
a8 =1 System Number System 018
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Compliance Evaluated in Real-Time

ESP Secondary Current - A Side
| General | child Elements | Attributes | ports | Analyses | Notification Rules | versien|
Fiter P~ |
|I| * |l|O|Q| Name A| Value )

E ) Category: Fittered values

= ﬁ." Fitered Time 1
—F -

= ‘= Filtered Value 63.9957428

B ) fategory: Permit Calculations

;= € | <7 Hourly Average 60.6171455

7 II L4 Q In Compliance 1

L Categony. Permit Information
L] =1 Definition of Operation Roaster Status = 0 (Roaster is ON) & ESP Discharge A Valve = OPEN
L] 21 Permit Limit must remain at or above 8 miliamps
L] 21 Permit Line Item ESP Secondary Current - A Side
] =1 Permit Value 1 8

E ) Category: Real-time Data

L] <7 Current Value 63.99574 A

B ) Category: System Information
] =1 Common Mame MNorth and South Roasters
B =1 System Description Roaster Circuit: Ore Roasting Process
L] =1 System Location Roaster
L] =1 System Number System 018
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Compliance Alerts and Email Notifications

From: Service PI Global (North America)

Sent: Thursday, February 09, 2017 10:00 PM

To: Lacaille, Isabelle

Subject: Air Compliance Alert - System 018: Roaster Circuit: Ore Roasting Process

A potential environmental compliance deviation has occurred involving System 018: Roaster Circuit: Ore Roasting Process. Some details of the event are provided below.

System 018: Roaster Circuit: Ore Roasting Process

Item: Emissions 502

Permit Limit: must remain below 44.9 lbs/hr based on 3-hour rolling average
Average over the last hour: 56.96149

Current Value: 102.5416

Date & Time: 02/09/2017 21:00:00

Crew: C

This potential deviation should be investigated further to determine its legitimacy. Further actions may be required.

The link to the environmental reporting forms on the intranet is here.

This is an automatically generated email from the Automated Environmental Compliance System.
Please do not reply to this email.
If vou would like to unsubscribe from these emails please contact Felicia Douglas.

*This is not a real event. The notification was triggered purposely for this demonstration
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Use Pl Coresight to easily Investigate Compliance Alerts

o Pl Coresight SR Air compliance - Roaster B¥N  Ad Hoc Display m | Lacailie,tsabetie | @

Emissions SO2
Permit Limit:
must remain below 44.9 |bs/hr based on 3-hour rolling average
120

100
@ current Value
B0
Hourly Average
50 @ Hourly Averag
- ——— —_ e /= = y —— — g p—— Lirnit{s)
p |-
20

0 7272017 2:00:00 PM 2h : 2/9/2017 11:00:00 PM

Definition of Operation:
Roaster Status = 0 (Roaster is OMN)

1
049
0.
0.7
0.6
0.3
0.4
0.3
0.2
0l

02;9;201? 9:00:00 PM : zh ) ) 2/9/2017 11:00:00 PM

. Roaster Status

R [ zoooi7 nonooem |

*This is not a real event. It was generated purposely for this demonstration
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= Barrick Gold Corporation
= Goldstrike Mine
Air Quality Program

= Preparation of Monthly Logs
= Compliance Evaluations

= Asset Framework, Notifications,
Pl Datalink and PI Coresight

= Automated Reports

= Automated Monthly Logs
= Pl Manual Logger

= QOther Divisions and Sites
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Overall Architecture of the Streamlined Air Compliance System

- I tigat i I tigat =" Ai i
] Compliance Alerts |- Investigate | Air Dashboards|  Investigate Alr Compliance Logs

PI Coresight PI Datalink

z Fy F 3

The data is organized with the context
of air compliance, and used to:

Title V permit N USAGSTPIAF ® Evaluate compliance every hour

information Asset Framework Trigger email notifications

Z Aggregate data for the monthly log

The data is stored here in “PI Points” RoasterPI

T_TSREG_EMV_Schr_pH_DCS_Cont Pl Data Archive
L_SIMA_RST_Tons_Day

M_CRUSH_Jaw_Tons_Man_Shift F 3
Pl Server

Y B Other misc. manual
(Validated shift (Wet Mill & TCM data-a
production data) Manual data)

SCADA
(Real-time data)

(@ osisoft. USERS CONFERENCE 2017 OG® @osisoft #OSIsoftUC  © Copyright 2017 OSisoft, LLC 18



Automatically Generate Monthly Compliance Logs in Minutes

[E=3 EoE )

vil b Libraries » Documents » Final Log Templates » - |v¢ | | Search Final Log Tempigtes el

Organize v Share with = MNew folder * [ Q
¢ Favorites Documents library e okt
Bl Desktop Final Leg Templates g

B Downloads Marme Date modified Type Size

Recent Places

1) Air Compliance Log Termplates zip 2/1372017 T:56 AN Cornpressed (zipp.., 640 KB
=3 Libraries = ] 515 16 Roaster PLAF Template xdsx 2372017 T:56 AW Microsoft Bxcel W/, 98 KB
S Documents (2] 5 18 Roaster PIAF Template sdsx 371372017 1:29 PM ticrosoft Excel Wi, 112 KB
o Music E] S 61 Kiln PLAF Templatesxlsx 21372017 T:38 &AM Mlicrosoft Excel W, S1KB
& Pictures =] 5 64, 65 Wt Mill PLAF Template.xlsx 2A3/2017 41 AWM Microsoft Bxcel W/ 95 KB
B videos =] 5 65, 114 Autoclaves PIAF Templatesds: 21372017 T2 A0 Mlicrosoft Excel W, 176 KB
|Z_l] 5127 TCM PIAF Template.xds: 21372017 T:43 AM Microsoft Excel W, 45 KB
18 Computer |z_|1 5128 TCM PIAF Template.xlsx 241372017 T:44 Ab dicrosoft Excel Wi 47 KB
€l Netwark
1% CYCLOPS-0557
bt}

18 Jivelinknarbu

& items
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Next Steps...

Automate remaining Process Division systems

Implement PI Manual Logger

Streamline other reporting requirements

Deploy automation capabilities at other
Goldstrike Divisions and Barrick Sites

_°- _°-w —°— —°—
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Streamlining Air Compliance Reporting
with Asset Framework

COMPANY and GOAL

Barrick Goldstrike operates one of the largest Title V &
Air Permits in Nevada and needed a more efficient BARRICK
way to generate compliance reports.

A 4
CHALLENGE SOLUTION RESULTS
Existing reporting framework Leverage the real-time data Centralized data and analytics

infrastructure and implement allows decisions to be made
with greater speed, precision,
and productivity.

was complex, redundant, and } }
time-consuming. AF and Analytics to automate

the reports.

« Delays in data collection * Asset Analytics  Added real value to the company;
« Difficult to track or make changes : Eat?;_A“?h'Ve ?ble to Zﬁmyze datg )
. . * Notifications * Intermediate spreadsheets
Numerous interdependert - Pl DataLnk eliminated
P * PI Coresight * AF model returns the max or min
Pl System Explorer hourly average
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Contact Information

Felicia Douglas
fdouglas@barrick.com
Environmental Analyst
Barrick Gold Corporation
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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