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Barrick Gold: A global Company

o World’s largest gold producer A
« 14 Operating Mines
17,500 Employees
 6.12 Million ozs in 2015
« AISC of $831/0z
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Barrick Gold Pueblo Viejo

7 osisot. USERS CONFERENCE 2016

We are processing 24,000
ton/day, generates revenue
of over $ 4,000,000 per day

More than 2000 employees

Pueblo Viejo produced 3
million ounces of gold in last
3 years
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CIL Circuit

« CIL circuit is a continuous process.

N BT T :

* Cyanide is added in numerous tanks to

dissolve gold and silver

« The dissolved gold and silver is adsorbed .\ | Al Al Bl e
. o 3 : "':]
by activated carbon y Activated Carbon Flow ', g

« Activated Carbon is pumped countercurrent | : ”

to the slurry to improve adsorption

* Loaded carbon is then stripped and
regenerated in batches and returned to the

CIL circuit
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Metal Recovery Circuit (Acid Wash, Elution, Electrowinning)

« Metal recovery circuit recovers the metal from | STRIP & HEATING SYSTEMS C o |

the loaded carbon and produces a sludge of

gold and silver to be smelted

* 4 Acid wash columns (AW) to clean carbon b _.:_ s ; Bl .:m,:

* 4 Elution columns (EL) (2 columns per parallel

electrowinning circuits) — recover and produce

sludge

« Carbon is then pump to regeneration kiln or PROBLEM: Carbon can be pumped from
any AW column to any EL column. Tracking
was manual and paper based.

returned to the CIL circuit
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Barrick Business Drivers

* Drive report time reduction through creation of

a smaurt structure

* Drive operator decision improvement through

Real-time information
* Drive High-Speed scalability while improving
Business impact and operational efficiency

* Drive standard data collection and calculation

of metrics for reporting
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Based Design Smart Structure - Requirements

« Use Asset Framework to automatically generate batches
« Build up attributes to get Streaming Data
« Create Connectivity between different databases

« Handle Big Data to generate reports automatically

* Visualize Batch ID in the DCS Screen (Real-time)

« Change paradigms, based on actions plan to get a positivez‘ [

Business Impact

@ osisoit. USERS CONFERENCE 2016 © Copyright 2016 OSIsoft, LLC



Change paradigms, First step

Previous method for data entr Manual Data entry
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Smart Structure — Asset Framework (AF)

« Batch ID Creations

« Easy Trigger Definition based on DCS

Once the Acid wash
column is loaded (above
80%) and the acid flow
reaches 25 m3/h the Batch
ID is created and
subsequently transferred
to the correct elution
column with the carbon
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File Search View Go Tools Help
) Database [%] QueryDate -~ (U @ OBack > H,/ CheckIn %} « @Refresh {3 Mew Element + =1 Mev

ements Acid Wash Tank 1
B @ Pv1 - | General I Child Eemems‘ Attributes |Poris I Analyses
- Add Wash
(F Acd Wash Tank 1 Tl
i () Acid Wash Tank 2 Fiter

b () Acd Wash Tark 3 7| 1|3/ 8|8 Name 2 Value

b (1 Acd Wash Tank 4 vy
o 8 Ak | e ]
; g E}I;‘ s om &7 Carbon Level 81.53065 %
- (3 Lime Kins s B &F Caustic Flow om3fh
- (1 Lime Slaking

(F Limestone Crushing
- (@ Limestone Grinding
G () LIMS
t- (F ManualLogger | ||||

4161_AW_TNK1_BATCH_ID

lernents Acid Wash Tank 1
5 Blements « ||| General | chid Elements | Attributes | Ports | Analyses | version
= (3 Pueblo Viejo_Workshop T
Bl @ Process | L]
B @ VL ® m @ MName  Backilling
= Acd Wash -
i [ Acd WashTank 1 @ = H Washing ]
Lo [ Acid Wash Tank 2
b (@ Acid Wash Tank 3
& Acd Wash Tank 4
- (1 Autocave
G c
& DPR
& Lime Kins Event Frame Template: | AcidWashBatch
(& Lime Slaking
(£ Limestone Crushing
G Limestone Grinding Name Expression
@ LMs
- (@ ManualLogger StartTrigger| "Recirc Flow'» 25 and 'Carbon Level' > 88 I
- () Monitaring
~ (1 Ore Crushing EndTrigger |Tagval('Batch ID','*-3@s') < "Batch ID' AND 'Recirc Flow'< 25 and 'Carbon Level® < 8@
G Ore Grinding
+ @&l fra Dahhla o Add a new exnressinn

© Copyright 2016 OSlsoft, LLC

11



Smart Structure — Asset Framework (AF) - Create attributes

Advantages:

« Scalability

« No Big Data on the excel spreadsheet

« More Reliability

« More Security- Information on the Pl Server

File View Go Tools Help
aDatabasa ") Query Date + © @ D Back () |H Checkln ¥} « [#]Refresh | New Template v':_:'iNewAttributeTz

Library StripBatch
@Puab\u\iieju + ||| General | Attribute Templates |

= Templates
(- £y Element Templates

£ @ Event Frame Templates Fiter
i @ AddWashBatch # 1| Name 2| pesaription Default’
i~ =g Daily Energy Report-Area
i =5 Daily Energy Repor t-Equipment_Sub-Area 54 Carbon Ag - Loaded

=g Energy Spike

-~ =g FirstOutTripEvent 58 Carbon Ag - Stripped

i~ g OreGrindingCireuitRunningEventTemplate =4 Carbon Au - Loaded

i 5 OreSAGOverloadEventTemplate

=g RtDuet Downtime Event [=3 Carbon Au - Stripped
- ’ﬁ Specic Energy High [=3 Carbon Au EW Feed

i~ =g StripBatch

i =5 VaporizerLocalOverrideEventTemplate [=3 Carbon Au EW Tail
- [ Model Templates
- 7%& Transfer Temolates

olo|aaele o o

[=3 Carbon Ca - Loaded
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Easy Connection to LIMS (Laboratory Information Management System)

« Flexibility to source information from

different sources making a more

ﬁ
robust infrastructure (Connectivity) €2
ﬁ
(Y
ﬁ
(¥
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Smart Structure — Asset Framework - Calculating Efficiencies

3 \\DOMPVMPLAF\PuebloViejo - P1System Explorer

(9 Ea} File View Go Tools Help
Lo
\- 3 ro 1 o @ Database [ QueryDate - ® @ (D Back i, CheckIn %) « [#] Refresh | 4@ New Template ~ 53 New)
= (1
- ==

]
( wcbdc.) y 1 (_CU— (.J Q Library StripBatch
4 8 Puebloviejo - Attribute Templates
L - “ I . 2 W . e i General ol
) 21 [ Templates

4 Y + [ Element Templates
= "E' Event Frame Templates
- =g AcidwashBatch 2| 1|8 Name | Description
lﬁ Daily Energy Report-Area
- 5 Daily Energy Report-Equipment_Sub-Area =m Carbon Ag - Loaded
=g Eneray Spike
o |} FirstOutTripEvent
( TOV\¢|3635 ) & 1T - =g} OreGrindingCircuitRunningEventTemplate =& Carbon Au - Loaded

=5 OreSAGOverloadEventTemplate

| Filter

Zm Carbon Ag - Stripped

( Tovieladas

T - "5 RtDuet Downtime Event g Carbon Au - Stripped

O\ .& i
aA - gy Specific Energy High =4 Carbon Au EVJ Feed
A =T 0.00"0'0.” 600524 I3 StripBatch =
T - g vaporizerLocalOverrideEventTemplate =g Carbon Au EW Tal
NQ. o0.00! E: IE Model Templates

- i Transfer Templates

por & ) Py

) @) Enumeration Sets
- %, Reference Types
=) B Tables
EF_Query
b Jigsaw Sensors and Alarm
o B Lims
LIMS Batch EW FD
. [E] LIMS Batch EW TL

« All Calculations are now performed on B ==

- [B] PlanData
ProdDayshift

.. [E] Reagents

o [E] rtDuetEF

PSR

the Pl Server, not on your personal

computer
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Event Frames, more than a Solution

File  Search View Go Tools Help
D Database [¥]QueryDate ~ © @& [ Back () |H, CheckIn <} o [#£]Refresh | New Event Frz

vent Frames Event Frame Search 1 C Y M I C
I-_(_dEventFrameSearches - rltlca Olllponent
[l Py Event Frame Search 1 W[ e

------ j—{ Acid Wash Tark 1_2016-02-12 14:24:5¢ = P b |

------ {—| Acd Wash Tank 1_2016-02-13 03:00:0¢ |E| 3| Name ro em

""" = Acid Wash Tank 1_2016-02-13 18:04:4¢ B | = Strip Vessel 220_2016-02-19 17:25:52.215

""" == Acid Wash Tank 1_2016-02-14 15:26:3]
""" == Adid Wash Tank 1_2016-02-15 11:55:4¢

------ F— Acid Wash Tank 1_2016-02-16 14:33:1C B | ] Strip Vessel 220_2016-02-18 09:55:40., 541 We had a problem gettlng the event frames tO

------ F= Acid Wash Tank 1_2016-02-17 03:05:1: B | = Strip Vessel 220_2016-02-17 17:43:43. 105
------ b= Acid Wash Tank 1_2016-02-17 23:58:1:

......  Acd Vo Tark 1 20160218 15053 || |8 %) S Vessel 220 2016025 17:3728.734 update with Pl System data after the event frame

""" == Acd Wash Tank 1_2016-02-19 08:18:1: B | == Strip Vessel 220_2016-02-15 21:05:17.616

B | == Strip Vessel 220_2016-02-19 02:13:48.544

------ Acid Wash Tank 1_2016-02-20 08:57:2¢ I d
______ : o Wt T 1 o018 09 21 Doam ot B | I Strip Vessel 220_2016-02-15 01:35:06.743 was Closed.
------ =i Acid Wash Tank 1_2016-02-21 21:42:0( B | 1 Strip Vessel 220_2016-02-14 11:18:46.405

""" F=| Add Wash Tank 1_2016-02-22 12:48:1 B # b= Strip Vessel 220_2016-02-13 16:25:21. 285

------ {—| Acd Wash Tank 1_2016-02-23 02:58:4¢

______ ! Acd Wash Tank 1 2016-02-23 12:02:0( B | I Strip Vessel 220_2016-02-13 01:40:39,912 S | t .

------ p=| Acid Wash Tank 1_2016-02-24 D&:03:3¢ ® | b= Sirip Vessel 220_2016-02-12 11:53:53,861 olution

------ {—| Acid Wash Tank 1_2016-02-25 00:29:5¢ B | — Strip Vessel 120, 2016-03-12 22: 18:13.770

------ {—| Add Wash Tank 1_2016-02-25 23:00:4¢

...... = Acid Wash Tank 1_2016-02-25 05:50:0; B | p= Sirip Vessel 120_2016-03-12 05:40: 31.604

A wa ok 118037 6, || o af o Ve 120 2016 0511 16:02:30.851 “OSlsoft worked with a Barrick engineer "(Aldo

B | = Strip Vessel 120_2016-03-1101:12:30.672
------ = Add Wash Tank 1_2016-02-28 15:37:5; ' Vessel 15

...... = Acid Wash Tank 1_2016-02-29 01:45:5 B | ] Strip Vessel 120_2016-03-10 10:28:03. 142 VaS q u ez) to Create a Custom Scnpt to

""" =i Add Wash Tank 1_2016-02-29 17:35:4; B 5 | Strip Vessel 120_2016-03-09 18:40:53.062 ”
------ = Acid Wash Tank 1_2016-03-01 22:26:5¢ . t t I I d t th t f

______ et AGd Wash Tank 190160302 09:38:1( B | 1= Strip Vessel 120_2016-03-09 03:06:32.171 automatica y u p ate e event rrame
------ F— Acid Wash Tank 1_2016-03-02 23:10:5¢ B | b= Strip Vessel 120_2016-03-08 10:03:47.844

------ == Adid Wash Tank 1_2015-03-03 14:19:4¢
...... bl Aridd Wiach Tank 1 9M1A072.04 N&NR:

B | == Strip Vessel 120_2016-03-07 18:25:56.791
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Visualize Batch ID in the DCS Screen-The advantage of seeing

7 osisot. USERS CONFERENCE 2016

LOADED ¢

LOADED €

FRESH WTR

EW TAILS

EIW TAILS

FRESH WTR

STRIP & HEATING SYSTEMS CIRCUIT A

HEE-133
HEATER
STRIF

/16/2016 10:03:53 AM

29d
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Automate Contained Metal Inventory Logsheet

L l
.Mﬁ\,‘ PVDC - Contained Metal Inventory (CMI) Logsheet PV-F-80384
Bevew e

sr3rg pumps 1 o2 smpes

TIEry e ot Ty o 2 STSER 53 more e Sne Bancn mayte jorg S B i nonpe
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Automatically Generate Strip Report

"& Send Report
BARRICK CARBON STRIPPING REPORT Date  24-Sep15
EEITIIT RIS By: Marte Abreu, Lucas Publish to Web

Serips ba Late: 134
Kil by-pass count: 35
Dperating Parameatars: Aloatataions
Bacchd, Daee, Durztion: Chrerator Sthasts.
T T 7] i
—
Batch  Kiln By Ki A LOADC™ Strip Carb

as, Hoppes VES! Au (gpt) (ppm)
| - o - | 3 o

25 I 1 Yer 90 il 7.0 a0 534

Ho 3 Yes 557 2081 0 130 550
2 e 1 Yes R 296 ma4x 2243 w5 &4 23 524 0%
ves 3 Yes 114 73 950x W %8s 138 543 722
e 4 Yes 5 W wz% zel s 89 B 431 a5x
ves 2 Yes 188 @75 1 550 85
es 1 Yes 360 a5z =% 24 BB 65 a0 432 a4
o 3 Yes ;5 e e w2 BT 68 3 513 53

es 4 Yes 207 195 62 11 50

o 2 Yo B3t 1831 53 130 540
2 o 2 Yes 43 186 51w 13 28 525 88%
e 1 Yo R 105 95 85 85 1an 500 0%
o 4 Yes 1128 33 207 B 30 28 53 3%
e 2 Yo 1301 20 2046 85 B3 136 522 34
2 Ho 3 Yes 814 il 836 51 67 23 525 0%
e 2 es 28 155 T s 70 13 500 8e
es 4 Yes 96 0 mes 7 52 138 500 0%
o 1 es 1050 s3z w1 4 57 BT 500 88
Ho 3 Yes 1103 155 206 1 85 28 525 B4
o ‘ es 223 157 27 3 63 136 500 4
Ho 3 Yes 1166 255 2085 2m 54 13 500 34
2 o 4 Yos 7 105 e 73 66 5 525 30
Ho 1 Yes 395 203 202 20 B3 27 500 83%
. . os 2 Yes 37 55 05 85 75 0 500 a3
Ho 3 Yes a7 328 w0 B B4 ™ 525 5%

. atc reations in = —= o o
Ho 1 Yes am 346 9E W5 70 23 500 5%
e 3 Yes 54 EER 5 525 931
Ho 2 Yes 1t 67 2089 72 126 525 e
. . . 20 e 4 Yes 240 1 sz 2002 M w1 {0 525 52
° Attr I b u te re atl 0 nS I n AF o 3 Yes 3z 200 o83 @Sz pE9 wz o e 128 525 93
( : e 4 Yes T mex B W wex B4 sz 738 23 500 . 304
ves 1 Yes 3t eTan 854 e wzi  mE B 74 130 500 922

« Make Connection between the
LIMS/PI System and AF database

e Calculating Efficiencies in AF
J The PI Syst
e Use Event Frames
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Automatically Generate Strip Report

Before

& Send Report
BARRICK CARBON STRIPPING REPORT Date  24-Sep15
| rucnio vicic ) By: Marte Abreu, Lucas Publish to Web

LSt ta Date: 134
Kiln bp-pass cauns: 35

Operating Parameters: Aleatzcdations.

Batchd, Date, Duration: Cperaior Shasts:

a7
Batch  Kiln By~ Kiln A Acid Av Au LOADC™ Strip Carb Load Strip  Duratio EM Cell
Pasgey Hoppergdy VESSY Washy Efficiency Efficienc Au Au (gpt) ien Carb Ag Carb Ag n(hrs) (ppm) Efficiency
| - I - | |- I - oY - Ry tapy) (a9
Yes - o

4792 o
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Create PI Coresight for Batch by Vessel, tank level, flows

Batch # AW 3

Arbon Level AW 1 Carbon Level AW 2 Carbon Level AW 3 Carbon Level AW 4 Level Stip 1 Level Strip 2 Leyed Strip 3 Leved Strip 4
94907 % 98.467 % 68.962 % 98.94 % 10089 % 101.81 % 10265 % 9773 %
1% 150 150 150 1% 1% 150 150
120 120 120 120 120 120 120 120
100 100 100 100 100 | 100 100 100
. > . > 2 % . =
60 60 60 @0 &0 &0 g &0
40 40 40 40 40 40 20 £
] 0 0 0 L [ 0 0
Tow AW w AW 2 W Flow AW 4 Volume Strp 1 Volume Str Volume Strip 3 Volume Strip 4
{1 /1 m3/i
Temp Strip Temp Strip Temp Strip 3 Temp Strip 3
il Level (3-4] Level (1

Pl ProcessBook and Pl Coresight
* Visibility

« Data Integration

« Availability

@ osisot. USERS CONFERENCE 2016

9:41AM

\l I 14111

“““““HNN

Carrier 2 2:06 PM
Search Boiler Status

B-737|Fuel
B-737|Fuel Gas Flow
B-737|Make-Up Water Flow

B-737IFuel B-737IFuel Gas Flow
887.54 35.42 k sftamh

1,150 46

)00 0
a

Y
7 28 .

8/15/13, 12:06:00 PM 2h 8/15/13, 2:06:00 PM
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Key Performance Indicators- The Pl System

| Standards

Production Material Time hrs
Au 0z Ag 0z Cu Ibs Au Recovery %
Line Metric (AF)
Batch Duration Efficiency Ag Recovery %

Pressure Level

Key Inputs
(P1 Tags)
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Barrick’s Platform Intelligence - The Pl System

il i 4 et e

4507 %

o
»
®

s

0
o
«

=
0
»

:
o

@mmgg Now Real-Time
— _ information is
Pl Coresight available
everywhere for
everyone
Pl ProcessBook Manual Logger
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Benefits

Save 85% of the time spent to update reports

— Able to finished report in 4.5 minutes vs. 30 minutes
« No more wrong data due to manual entry
« Better decision based on Real-time data
« More control in the operations based on online Data Visualization

« Improved tracking for metal accounting “Contained Metal Inventory”
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Future Plans

« Implement Training in Asset Framework for all member of team
« Implement Asset Framework in another areas

« Expand Event Frames

— Automate Metal Reconciliation

 Involved Operation Team in a Global Project to increase Business Impact
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Conclusion

« The less time we spend on repetitive tasks, the more time

available to Add Value

« The PI System has been a powerful tool to achieve

Operational Excellence
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Operational Excellence with the

COMPANY and GOAL 6 e [I [| ﬂ 1 || |

Barrick Pueblo Viejo, spends many hours a day to prepare

manual reports, and wanted to Reduce report w;lj:i"i" e oy
and improve tracking of batch processes L L
s L T e e e

v
RESULTS

Recovery process is a batch Used Asset Framework to Save 85% of the time spent to update
process with various vessels } Creda%e (:Il(ljJtOmatlcbbatChes, reports and more accurate data.
. : . and build up a robust Il - "
in parallel. Required review : Allow easy comparison of process
> k scalable platform which information between different batches

of operator written records populates reports.
and Pl System data

collection manually. « ‘Now we can see how with a single * Prepare report in 4.5 minutes vs.
click, reports are updated and how 30 minutes.
) ) Pl System works for us. That is a « No more wrong data by manually
. Manual_ _data entry, increasing the beautiful thing’ entry.
probability of generating erroneous
data.
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Contact Information Team - Contributors

Lucas Marte

lamarte@barrick.com

Metallurgy Technician

Barrick Gold Corporation - Pueblo Viejo

Anneury Rosario
arosario@barrick.com
Metallurgy Technician
Barrick Gold Corporation - Pueblo Viejo
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Contact Information Team - Contributors

Rolando Rodriguez
rolrodriguez@barrick.com

Metallurgist

Barrick Gold Corporation - Pueblo Viejo

Eder Nina

enina@barrick.com

Lab Technician

Barrick Gold Corporation - Pueblo Viejo

Paul Yaroshak
pyaroshak@barrick.com

Senior Process Systems Engineer
Barrick Gold Corporation - Pueblo Viejo
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Questions Please remember to...

Complete the Online Survey

Please wait for the . .
for this session

microphone before asking
your questions

=~ | DOWNlOad the Conference App for
- = | OSlsoft Users Conference 2016

) [ App Store
* View the latest agenda and create your own

P Google Play

S HTML

* Meet and connect with other attendees

State your
name & company

http://ddut.ch/osisoft
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p ZEAbEL| T} ENRED)
Danke

BLL  Merci Gracias
. Thank You
N4 BDHES

“Desire triggers motivation, motivation ignites action and
Wi action makes what’s desired possible”. Lucas Marte
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