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Our presenters

Bernard Lafrance
Senior Industrial IT engineer

Bernard.Lafrance@bba.ca

Bernard has extensive experience in industrial computing.
Over the years, he has built a robust expertise in MES
(Manufacturing Execution Systems), data historians,
guality systems, and system integration.

Areas of expertise :
« MES Platforms
Historians and Databases

System Integration
Dashboards and Data Visualization 23+
Quality Systems (LIMS) years of experience

Pierre-Mael Fontaine

Plant Control System
Product Line Manager

pierre-mael.fontaine@eramet.com

Pierre-Mael, in Eramet group for 13 years. Industrial IT
developer, data engineer and manager. Deployed
Historian, MES, APS and custom apps in different
workshops.

Areas of expertise :
+ Project management
¢ Industrial architecture
 Historians and Databases
- Data analysis 16+

years of experience
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40+ years of innovation
190 partners

1,500+ employees

20 officesS across canada and abroad

Our multidisciplinary tfeam continues fo
expand across Canada. By setting up shop
near client operations, we can maintain
lasting relationships with those clients by
remaining mobile and available.

Serving the energy and natural ressources industry

¢ ®dm
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Vancouver
Trail

Calgary
Edmonton
Santiago, Chile
Utah, USA

Sudbury Montreal

Toronto Mont-Saint-Hilaire
Rouyn-Noranda Québec
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Mont-Tremblant Labrador City
Concord Sept-lles

Saguenay
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Eramet’s strategic roadmap based on 2 pillars with strong CSR commitments

il

Growth in metals needed for global
economic development

senlon Continued global growth should sustain demand for :
T

MANGANESE

[carbon steels for consumer goods)

NICKEL
(stainless steels for consumer goods)

MINERAL SANDS
[pigments for paints, ceramics)

) Growth in the metals needed for the

_— m energy transition
These markets are growing exponentially, driven by
.l-j electrification (electric vehicles) and the decarbonization of

the global economy.

) LITHIUM
@[” ' In 2024, Eramet will become Europe’s leading producer of battery-grade
lithium, with the start-up of production at the Centenario-Ratones site in
Argentina.
7y BATTERY RECYCLING

f&(‘j Through the RelLieVe project, carried out in partnership with Suez,
Eramet aims to become a major player in lithium-ion battery recycling in
Europe.

2 Set an example by deploying a responsible approach

COMMITMENT TO
PEOPLE

COMMITMENT TO
RESPONSIBLE ECONOMY

COMMITMENT TO
THE PLANET

Growth enablers: Exploration, Innovation and Digital transformation
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Eramet - 2023 Figures
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E‘Zmet Head Office
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gaie o NI MINERAL SANDS
QANSFORMATION ‘
:SEARCH & DEVELOPMENT OW
HEAD OFFICE a _—
™ s N Wity oo
s . - \“5;" 1 O 7 O O 1 2
Rareinas EMPLOYEES REHABILITATION
sl RATE OF CLEARED
— SURFACE AREA

Initiative for Responsible Mining Assurance (IRMA)
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Eramet - Top-notch sustainability standards

ALLIANCES HUMAN RIGHTS PLANET

We work with expert
organizations to ensure the
sustainability of projects.

PEOPLE

Respectful & diverse work Participating in the challenges of
environment with our the ecological and energy
communities, both internal and transition.

We look for people aligned with
our values and accompany their
personal and professional
development.

external.
Strong water recycling rate
Committed to the development of limiting freshwater consumption.

a solid due diligence process.
Significantly lower incidence on

hydric balance vs. conventional
process.

a
‘ Junior
Achicvement |

Robust environmental
programme:
Efficient use of resources
Participatory Environmental
Monitoring
Photovoltaic generation plant

= Pacto Global
d Argentina

@ s RYCAEM

' ~

WAL o,

(#) SUSTANABLE3sm A\ | © HMS g.a United Nations
“@P DEVELOPMENT ™ AL &; ¢ Global Compact

Hagia . ria Sustentable

- / /
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Genesis of the project

Lithium is a key resource for the energy transition

New Lithium mine with disruptive process : better
efficiency, lower water resources and less energy
required = need to validate in real condition

Pilot plant created in 2020
o BBA set up the information system
o Plant is run without SCADA, with AVEVA P1 Vision

Curious? https://centenario.virtual.eramet.com/en/
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Lithium
a world-class deposit in Argentina

Resources & activities

e Extraction of the lithium contained in the brines of the Centenario salar and
conversion into battery-grade lithium carbonate, at an altitude of 4,000 m in the
province of Salta

* Production to start in Argentina in November 2024

e Estimated reserves > 40 years, positioned in the 1st quartile of the lithium
industry's cost curve

e Compliance with the most stringent standards for responsible mining (IRMA
standard), including all environmental, social and governance aspects

An innovative process developed by Eramet
e 10 years of R&D, 5 years of continuous management
* 90% efficiency

* Processing time of one week, compared with 18 months for the conventional
evaporation process

* 60% of the water used in the process is recycled.

11 ERAMET / BBA - AVEVA World

2/ KtLCE*

ANNUAL PRODUCTION TARGET 2026

15 Mt LCE*

OF DRAINABLE RESOURCES ON SITE

THE BRINE PASSES THROUGH COLUMNS WHERE
LITHIUM IS CAPTURED BY AN ALUMINUM-BASED
LITHIUM SORBENT ACTING LIKE A "SPONGE”
DEVELOPED BY ERAMET AND IFPEN.

IT IS COVERED BY 12 PATENTS.
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Eramet — Business challenges (Level 3)

e = .‘7,..-“ e »-,.1...‘ ,r“,.1~,.‘ .,;.;/ e
. 2 ”"’ " M o, 5 ey [ -
,... ‘1 -‘ " Ly m - > - "
‘ﬁo-. o -— ' .

Remote location with complicated access 1 .
No existing telecommunication : ‘-

Greenfield and new process :
. Resilient solution
. Operate efficiently
. Track all the activities
. Provide auditable reports for environment

Avoid paper, digital forms and reports
Network limitation in a tough area
Cybersecurity is mandatory

Use latest technologies (OPC UA, HMTLD5, etc)

13 ERAMET / BBA - AVEVA World




UE

g
eramMmeT




15

Y

Soluti_on Detail_s
Solution architecture

Level 4
SAP
(ERP)
Level 3
P1 Vision
(Real time Dashboards)
LIMS Pl Data Archive Pl Asset Framework  Production Management
(Quality data) (Data Historian) (Data Contextualization) (formerly Ampla) (MES) [Dashhoards]
Level 2 E
System Platform
(Scada)
Level 1

(GPC O

| |
B
|
Data Sources
(PLCs)
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/

erameT



Solution Details
AVEVA Pl Server’s asset framework configuration design

File Search View Go Tools Help
@ Database [ Query Date - ® @ O Back ) H, Checkin %) v (2] Refresh ' F 1
Elements
P Y cements]
—— (J CLP - Ratones
+ = - Site Wide Infrastructure
'T—f‘_'j ) W Areas
. . . . - @ * - Ne—
The Pl AF hierarchy configuration is based on the SCADA i @ W - water Treatment
. . = & - Off-Site Facilities
configuration as well as the P&IDs ol - - Field
= @ | Jp—
. . =~ 6 W W e - Header
Scripts have been developed to automatically generate Ay —
the initial version of the Pl AF hierarchy from an export of gl s e N—
the SCADA tags configuration T L b O
9 - Totalizer
— @ 3-MES - - - Totalizer MES
B ) L - Transmitter
------ 9 2 - Discharge Temperature Transmitter
9 T Wimiee Wi 2 Downtime
o - LIMS Sampling Point
= - LIMS Sampling Point
o9 .- LIMS Sampling Point
< . :’ - - -
L @ ) . - - » Total 1H
'Af ;-i y - Ad - re v

—
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Solution Details

AVEVA Pl Server’s asset framework configuration design

Configuration of AF Element Templates for process data is aligned with SCADA object templates

File

View Go Tools Help
a Database [ Query Date - (© ﬁ QD Back ) |H, Checkin ¥ « (] Refresh | '@ New Template ~ ._=ﬁ New Attribute Template

|Search Element Templates O '|

&¥ centenario

17

[ o Templates

[ (i Element Templates
....... ﬂ Area

------- Ei Enterprise

[ Ci Equipment

[ ﬂ EquipmentGroup
= Ei Instrument

(i BBA_AT

(4 BBA_AlarmDI

(% BBA_AlarmD]_Custom
(% BBA_AnalogDisplaySF
(4 BBA_Discrete_Status
(& BBA_Manual_Valve
(4 BBA_PID

(4 BBA_Tesyst

(4 BBA_Tuotalizer

(% BBA_Totalizer_Custom_1H
(4 BBA_VFD_HW

ERAMET / BBA - AVEVA World
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General Attribute Templates Pports

Analysis Templates Motification Rule Templates

Group by: [_] Category [v] Template

Fitter

P ~|

|f| i|+|E|Name

= Description

|Defau|t |Set|jngs... @

B (& Template: Instrument

g Area Process Area (First Part of Tag) Left(%0Element%,4);
g ISA 15A Instrument Code (Middle part of Tag)
g Loop Loop Number (Last Part of Tag)
o Source Source System (H = HMI, C = Communication) |H
B (& Template: BBA_AI
Process Value 0 \\26Serverds\36@Sourcedsd% @Areath_%@ISA%_%@L00po%.SbAttrbuteds
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Solution Details
AVEVA Pl Server’s asset framework configuration design

Configuration of AF Element Templates for quality data is aligned with LIMS configuration

File View Go Tools Help

@ Database [ QueryDate ~ ® @ O Back ) 8, Checkin 3 v [#] Refresh | g New Template - g New Attribute Template

ISearch Element Templates O ']

e I

General Attribute Templates Ports  Analysis Templates Notification Rule Templates

& centenario

= . Templates

B (4 Element Templates

— [ Area

— (§ Enterprise

H- [ Equipment

~ (# EquipmentGroup

- (i Instrument

- (g uMs

------ (% LIMSResults,
...... a LIMSResults «
- (g LIMSResults %
e a LIMSResults.
------ (§ LIMSResults
- (g LIMSResults_
- ( LIMSResults,
(g LIMSResults_xo
G- (@ ProcessCell

— @ site

U = o
|

T
i

- ; Event Frame Templates

—-——

i ﬂ Timelndexed.Boolean.OpcUaQuality
— (#§ TimeIndexed.Double.OpcUaQuality
— ([ TimeIndexed.Int16.0pcUaQuality
— [ TimeIndexed.Int32.0pcUaQuality
— (§ TimeIndexed.Single.OpcUaQuality
- ([ Timelndexed.String.OpcUaQuality

~

Group by: [[] Category [] Template

18 ERAMET / BBA - AVEVA World

Fiter L ~|
|21 ¢ 2 Name 4 Description Defautt ... | Settings... @
B (§ Template: LIMS
L e {Process Area (First Part of Tag) V777 Left(oElement36,4); Z
% Sample Type |Sample type (punctual, composite) | 1 \\%Server%\% @Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=String;compdev=0;compde...
| ZgSPNumber  |SampingPontNumber | Md(%Eement%93;
| aTestType T . A A
B (§ Template: LIMSResufts_+
| .- e 0 ppm ) \\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type.%Attribute%;pointtype=Float64;compdev=0;comp...
@ . - oppm  |\\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp...
- - - 0 ppm \\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp...
T .- 0ppm | \\%Server%\%@~Area%_SP_9%@SPNumber%_o%@Test Typed.%Attributed;pointtype=Float64;compdev=0;comp...
o] N o — 0 ppm \\%Server%\%@Area%_SP_%@SPNumber%_% @Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp... || ¢
i % 11 'uthium oppm |\\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp...
[ — jP—— Oppm | \\%Server%\%@Aread%_SP_o%@SPNumberd_o@Test Typedb.%Attributed;pointtype=Floated;compdev=0;comp...
; . - — oppm  |\\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp...
‘ » - 0 ppm \\%Server%\% @Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp...
1 - . 0 ppm \\%Server%\%@Area%_SP_%@SPNumber%_%@Test Type%.%Attribute%;pointtype=Float64;compdev=0;comp... |
? g Test Type | Test type jICP \
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Solution Details

AVEVA Pl Server’s asset framework configuration design

AF Element Templates are also configured for more complex calculations, such as mass balance calculations

file View Go Tools Help

[Sealth Element Templates 'I

° Database [ Query Date + ® @ | Back &) ®, Checkin <3 v [2] Refresh ‘ New Template - _ﬂNew Attribute Template

5

& (§ EquipmentGroup_Downtime

& (€ EquipmentGroup_MassBalance

— & Eqmpmmcmup_mmlance
— a8 sroup_ M
t— ﬂEqupmemerp_MNalom E

— (§ EquipmentGroup_MassBalance_

— (& EquipmentGroup_MassBalance_:

— (# EquipmentGroup_Mass8alance_:
— (§ EquipmentGroup_MassBalance_:

— (& EquipmentGroup_MassBalance_:

1#— QEqutpmentGrow b —

. Ssmes_U_WiIPDeltalH

W nes_Ui_WIPDeltalH
WU UMassH

W UMass1H

W smes_Li_WIPDeltalH
WU Fluidization_LiMass1H
WU UMassIH

— (i EquipmentGroup_MassBalance_i i i i_WIPDeltalH
— (@ EquipmentGroup_MassBalance_

W DeltalH

19

— (§ EquipmentGroup_MassBalance_ i “unes_Li_WIPDeltalH
— (@ EquipmentGroup_MassBalance_: i wiwie_Li_WIPDeltalH
— (& EquipmentGroup_MassBalance_ i i LiMass1H

Ra “ EquipmentGroup_MassBalance_ i i _LiIMass1H

- Q EquipmentGroup_Pumps

e e e e

General AmueTemplates Ports Analysls‘remplaus Notification Rule Templates

Group by: (] Category [] Temphte

-0 -
L—an A AT WL S AR RS e e e wolume Total 1H

G v Natuea! 8eine Wells Field
oy | A 60 s weewen See Pioeline

ERAMET / BBA - AVEVA World

Fiter o ~||
|1+ 2 Name 4 Description Defauk ... | Settings... @ |
B8  (§ Template: EquipmentGroup
| | g Area {Process Area (Frst Part of Tag) ; Left(%Element6,4);
' | S Name EqupmentGroupname | RN/ /)
4umracnorL/m3 Unk Factor Um3 0 SELECT [Constant Value] FROM Constants WHERE [Constant Name) = ..
23 Unt Factor Trymg |Unk Factor Tn/mg 0 | SELECT [Constant Value] FROM Constants WHERE [Constant Name] = "... |
o @ Template: EquipmentGroup_MassBaanis 1 s i _
4Areaerhem'auon - e weme 2120
| @& FowA Flow Indicator A (Expecting FIT with ... 0m3/s | \\%6Serveroe\Ho6@Area M Msd%_FIT_%@Fiow A Indicator Loop... |
| g FowAlndcatorLoop | Loop Number of the Fiow A 0 '
| % Fow B Flow Indicator B (Expecting FIT wth ... 0m3/s | \\%Serverd6\Ho6@Area M ato_FIT_96@Fiow B Indicator Loop... | ¢
| g FowBIndcatorloop  Loop Number of the Fiow B 0 ' |
| % Fow C | Flow Indicator C (Expecting FIT with ... 0m3/s | \\96Serveros\Ho@Area s sd_FIT_9%@Fiow C Indicator Loop...
| 3 FowClindcator Loop  Loop Number of the Flow C 0 '
| @ Uthum Lthium Value (From LIMS) OmgN | \\9eServerd6\06@Area%_SP_d@Samping Point Numberd_ICP.Li
% Uthum Mass 1H Total of Lthuum Mass for Previous Hour 0t | \\%Serverd6\i i . LiMass1H;ponttype=Foat32;compdev=0;...
¢ | @ Lthum Mass Flow | Current Flow of Lthium Mass OUh | \\O6Serverde\i i S M.LMassFlow;ponttype=Float32;compdev=0
| i Samping Pont Number  Number of the LIMS Samping Point 0 '
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Solution Detalls
AVEVA Pl Server’s asset framework configuration design

AF Element and Event Frame templates are configured in Pl AF to capture downtime events

fde Yew Go Jools Help

ODatabase [= Query Date * O @ O tack O M, (heckin 9 v ) Retresh & New T - 4 New K [Secrch Erement Templotes 0 =

Conersl Atrbute Templates Ports  Analyss Templates Notfication Rule Templates
@ rempisces Group by: (] Category [7] Temptate
T @) Bement Templates [Fer D~
& e
0§ Erterprne | |1 enreme ~ Descrpon Defal . Settngs... @|
gi:v:ﬂ o 0 Tempbte: EQupment
R FURgr—— . - . —— -
3 G Covpment_ -— - cess Acea (Frst Part of Tag) ! LeR{%Eement% A);
+ O tquoment_ Netuwraliree_Wed g Name EQuipment name “ShElement™";
Qt;v'&m- D 1§ Temple: Equpment_Downtime
i - Carnats .
3 O Equpmert_Downtme, - _PowerFiant_Steam g Downtime Cause Locaton  MES Downtime Cause bcation Overrida
e 3 AL & Downtme CauselD MES Downtme CauselD Overnida
4 ) Equpment_Downtrme, WaterTreatment = uES T Overrida
- O Equpment_Downtime, Wiels ——¢
. ‘* @ Downtme Code Downtme Code from the PLC (0 = . | Ovorrida \\%Serverse;RexdOnly =Foke
i G fquoment_ Downtime_ T well2 g Downtime Locaton MES Reportng Pont ful name Overnda
G (qupment_Downtme_ ) =0 ~ o e 7, v 2 Refresh g New Template - [ Search Etement Tempiotes p -
§ Eoupment_Downtime. L Wed e
(8 Cospmont Soveemme, SR wots 5§ Tomphte: Equbment_ Donntime AN Vel _
o @ J . Wels ® @ Downtime Cause Location  Mes Downtime Cause ibcation 0 VA%Serverseli o _pu_ — General Attribute Templates Ports  Analysis Templates Notfication Rule Templates
¥ t“::""‘"'.‘ . @ Downtme CauelD MES Downtme CauselD o WosServertehi - _PU_O%@i i iNumber a Name: Downtime Event Frame "
$- @ strument ® =9 MES 0 WNSErverto B PU_OSEII s Number (| @ 5 Name D Analysis 10 gs an Event Frame representing 3 downtime event to b
: :::ntpl - e Sromad - -t 9 Downtime Classification |C¢lw Downtime
¥ -
@ se0 o g Raw Water Wel Number e Wel Number o Rghe(™Se..\EBlement®, 1) .. Downtime Event Frame - Expression Rollup ‘e Event Frame Generation |
— 2 & 62— Wel) Analysis Type: sac
O Bements &4 Downtme Code Downtime Code from the PLC (0 = .. \SeServers i _PU_01_DT.Value ReadOnly « Fal + Enable analyses when created from template v
[~ Event Frames 19 Downtime Source Oowntime source for MES (process €. Raw W...
Analysis Template defined on base Element Template
Generation Mode:  Step Event Frame Template:  EF_Downtime
File View Go Tools Help
@ Database [¥ Query Date - O @) @ Back <) B, Checkin 3 « (] Refresh | New Template - 5 New Attribute Template | [ Search Element Templates £~ ||| |§ AR Cronsitions woukd clase the open event frame and siart @ new event frome unless. the transiion & (o o 2eroth stote
e rrr———————— R e |
& Centenario General Aftribute Templates
Group by: [ ] Category [] Template Zecoth States: 0

S @) Templates
H (0§ Element Templates
" Event Frame Templates
I3 EF_Downtime
I3 EF_NaOH 20pct Batch
[ Model Templates
1 Transfer Templates
& Enumeration Sets
*, Reference Types
[ Tables
I Table Connections
4 [_] Categories

20 ERAMET / BBA - AVEVA World

Fiter o~
|3 2 name  Description | Defat ... | Settngs... [
B g Template: EF_Downtime |
<7 Downtime Cause Location ~ iMES Cause Location .\Elements[.]| Downtime Cause Location; TimeRangeMethod=StartTime
% Downtime CauseID MES CauselD [] .\Elements[.]| Downtime CauseID; TimeRangeMethod=StartTime Advanced Event Frame Souhp.]
7% Downtime ClassficationID | MES ClassfficationID [] \\Elements[.]| Downtime ClassficationID; rtTime
% Downtime Code Downtime Code from the PLC (0 = No downtime) o -\Elements[.]| Downtime Code; TimeRangeMethod=StartTime g ® Event-Trigg Periodic
4 Downtime Location MES Reporting Point ful name *.\Elements[.]|Downtime Location'
=g Downtime Source MES Downtime Source (process cel, equipment, etc.) *.\Elements[.]|Downtime Source' Tigger on [ Any Input
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Solution Detalls
AVEVA Pl Server’s asset framework configuration design

Downtime events are automatically classified in Pl AF using reason codes received from the PLC and mapping tables configured in Pl AF

D\ e 0 « P1 Sy Expl - 0 x
file  Search Yiew Go Jools Help
@ Database = QueryDate - O @ O Back ) B, Checkin %) v (&) Refresh ' New Element = 1 New Attribute | Search Erements P |
Elements R S e W 1 Downtime
i EBlements A || General Ohid Blements Altrdutes Ports  Andlyses Notfication Rules Version
- @ QP - Ratones i Group by: (7] Category [[] Template
@ @ % - Ste Wide Infrastructure Fier I ,] ]
&, G e PN e Aress
B @ W S—Plont W—Aress I""‘m Value Settngs... @'l
B @ S - Plant Wide Services B8 L Category: Configuration
i @ W - Water Treatment _=oLL . . :
- @ W - Of-Ste Focktes B S S Wel Number 1 | Rght("%..\Element”, 1);
B @ W w——Feld - & aea - Left(%Element®6,4);
a«?— — — - ) Name W S e s | Downtime “9sElement”;
G @ WS- e 1 19_1:30 View Go Tools Hel
| G e e Level Tronsmter — P
- P ————— lile @ Database [ QueryDate - © @ O Back ©) |, Checkin %) v (&) Refresh () New Table Search Tables P~
@ W e e Downme [r——— S Slancts
~ @ S - UMS Sampiing Port 8 3
@ e LIMS Samping Point - c«m Wil Table Define Table Version
O e - LMS Sampling Port & @) Templates SO0 e e MES Dovntime Relationship Matrix
B @ 0 - Well 2 g‘;?mm [”
@ @ W - Neader 2 N hy b Pafarehce Types
Toggeron Ay nges : =J".‘='“ . o DowntimeCode  Causelocaton = CauselD _ Classficatonid
> s oy » TN crooe.CL - Ratones . - HEder 1 - S — 1 02 6
— B o uping MES Downtime Relationship Matrix | EFAMINE.CLP - RICONES. MM i s - W W€ - Heagr 1w - M S S 1 G ‘soos 6
— B o - MES DX Relationship Matrox L1019 | ErAMINE.CLP - RONES. MM M i - W WG - Hedder 1.0 - M S 1. s | 5009 6
— B - - MES ship Matrix 1020  Er3MINe.CLP - RITONES. MM i s - e .61 - HEIORT 1w h - e W o 1 o Lsoos 6
_= W= Oirect BIES Domwating Riutionstip feurtx 91021 | Eramine.CLP - RaTONES MM - I S €600 - Header 1400 - e e S i i (5011 6
- - e - 01022 | Eramine.CLP - RatONES. SIS0 - e .60 - Header 1A - M e LG (5013 6
) S MES Downtime Relationship Motrtx 01023 | CLP - RAKONES (0 0« e € - Header 1.0 e e S La 5010 6
— BB o - ir MES Dx A ip Matrix 01024 | Eramine.CLP - RATONES. i i - e L€ - Header 1. - e e LG 5012 6
— B " e MES Downtime Relationship Matrix 91033 | ErBmine.CLP - RAtONES SIS - W SCI - Header 1. - M S S 100 S 5014 6
—=" SR Siyvory Caladution Constants L1035 | EXamine.CLP - RaONES. M i - I .10 - Header 1000 - S S S 140 15003 6
L R o e SOUDI049  Eramine.CLP - RATONES. A - i L - Header 1A - M W LA 5000 2
-8 L1064 ma:m < - HEDORT 1. - - — ] ison ;2
— B - i MES Downbme Relationship Matrix 01099 LM@'W'-%'ML’“"-- - iSOls ;6
— B Constants 01098 Eramine.CLP - RACONES MMM i - e S €10 - Header 1.y - i S S 10w (5041 2

/

21 ERAMET / BBA - AVEVA World e rO MeT



w

Solution Details

AVEVA Pl Server’s asset framework configuration design

Downtime events captured in Pl AF are transferred to the MES using PI Notifications and the MES Web API

Q\

file View Go Jools

\Centenario - Pl System Explorer

Help

@ Database ™ QueryDate - © @ © Back () ®, Checkin 7 v (&) Refresh o New Template =

e

=~ @ Templates

| & 3§ Element Templates
0§ Ared
@8 Enterprise

=~ (@ Equipment

- () Equipment_
i | |
£ O Equipment, NoturalSrine_Well
=~ () Equipment_Downtime

WasteWater_Pond

f €8 Equipment_Downtime_ -

22 ERAMET / BBA - AVEVA World

)_Powerflant_Gensets
)_PowerPlant_Steam

)_WaterTreatment

A || General Attribute Templates Ports

[Sean:h Element Templates

Analysis Templates Notfication Rule Templates

@
v Name Criteria

& Downtime End  Template

% Downtime Start  Template

EF_Downtime

Name: Downtime Start
Description: Notification Rule to transfer an Event Frame representing a downtime event (
Categories: Downtime

« Enable notification rules when created from template

Name Configuration

B Production Management Web AP Configured

<

Notification Rule Template targets base Element Template

Notification Rule T defined on base El T
Trigger ‘\
A notification will be triggered when an event frame is created that satisfies all of these ‘
criteria.
— — |
- | Referenced Element Template = Equipment_D: Template = EF_D ‘
- ‘

Escalation Teams

Notify Option ST

“Q Event start » Delivery Endpoints

I Dynamic Endpoints
| Contacts Search

Template

Notification Rule Template targets base Element

Subscriptions

There are ly 1 subscnibers to this Notifi

Rule Temp

|

Manags Formats i

Headers| Body

Construct a JSON object by specifying paths below @

Path Value
Madule Downtime
Location (Downtime Location:Vatue At Start Time ]

Downtime Code (Downtime Code:Value At Start Time |

Source (Downtime Source:Value At Start Time |

KeyFieldNames Start Time, Source

PI AF Event Frame Id | Event Frame:Unigue ID

(Downtime Cause Location:Value At Start Time |

Cause Location

Cause (Downtime CauseiD:Value At Start Time |

[Nawntime ClaccificatianiD\ake At Start Time |

Notification Rule Template targets base Element Template

REST Endpoint | hitps:// R - i/ 1 /data/SubmitRecord

I AF Server Properties ~

-

Database Properties

-

Notification Rule Template Properties

Event Details Hyperlink

-

Event Frame Properties

S

Event Frame Attributes EF Downtime
Downtime Cause Location
Downtime CauselD

Downtime ClassificationID
Downtime Code

Downtime Location

v v v v v v

Downtime Source

4

Element Template Properties: Equipment_Downtim

N

Element Template Attributes: Equipment_Downtims
b Area
< >

The selected format is read-only. Notification Rule
Template targets base Element Template

/
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Solution Details _ |
MES software evaluation and selection process

MES requirements were defined in collaboration with Eramet

Multiple MES solutions were evaluated against these requirements.

AVEVA Production Management (APM) was selected because:
= APM is a low-code solution designed to monitor and optimize continuous processes that are deployed at over 400 sites

APM is an integrated solution with multiple built-in connectors to easily connect to various data sources and external
systems

APM is a modular solution which is easily scalable

APM is easy and fast to configure

APM is easy to maintain

—
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Solution Details _ o
Using APM to track a non-conventional mining process

Although APM has been designed to track conventional mining processes...

Mine planning Mine operations ROM processing Ore processing Mine stockpile Rail logistics Port stockpile Port logistics

Customer

... APM has all the features required to track process downtime, consumables, semi-finished and finished
products, inventory, quality and to calculate KPIs.

LITHIUM EXTRACTION PROCESS

o
erameT /
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Solution Detalils
APM Architecture

Level 4
ERP) @
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Fleet Management
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Operation
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[ . . . h
- Application Services .:S:'
c Communication Public Interface/ s nchrrg:\z::iro?wa’%ﬂm\em Work Tasks Advanced Planning &
Q Infrastructure APl Web Services Y ! ETL Scheduling
E c f .
(7] o MES Modules MES Solutions
m "6 Supply Chain Network
(1] it Optimization (SCNO)
c 3
S o)
E I= Producti
Downtime roduction Invento Qualit E Metal Accountin
8 v v nergy ¢ \ Predictive Modelling
o
O gol ,
" —
gl £ )
E Metrics Maintenance Flanning Knowledge )
: :) Energy Optimization Budget Fore_castlng
-U g JiL & Reconciliation
o r N 4
. Data Store Data Collections
n_ Real-time Historical Data Integration
L Database Servers Connectors Connectors ) l LIMS
0 2
FOUNDATION Historian/
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Solution Detalls
APM configuration design

In APM, Reporting Points are configuration items that are used to capture data
APM licensing model is based mainly on the number of Reporting Points used in the configuration of the

solution.

In order to minimize licensing costs, APM configuration was designed to minimize the number of Reporting

Points used in the solution:
= We used a single Reporting Point to capture data for multiple equipments (downtime, consumption and

production data) and sample points (quality data)
= We used OLE DB integrations in combination with PI SQL Client to capture production and quality data

from Pl AF instead of using the standard OPC HDA connector to capture data from Pl Data Archive,

because it offered more flexibility
= Downtime data was captured in Pl AF Event Frames and then transferred to APM using Pl Notifications
and APM Web API
—

erameT
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Solution Details

APM configuration design

Downtime Reporting Points are configured to capture Downtime data retrieved from Pl AF

B AVEVA Production Management 2020 U2 Studio
Project Edit Yiew Jools Window Help

& ¥ Log Book
# & MES-SAP - Actwity Declaraton
o,’lESSAP - Components Consumpton

® PIAF Event Frame Id
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Solution Details
APM configuration design

Production Reporting Points are configured to capture production and consumption data retrieved from Pl AF

BB aveva production Management 2020 U2 Studio
Window  Help

Project [Edit Yiew Jools
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SUBCR RS T ] o
'..gi

44
.
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Solution Details
APM configuration design

Quality Reporting Points are configured to capture quality data retrieved from the LIMS
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Solution Details
APM configuration design

A Planning Reporting Point is configured to capture planning data received from the ERP

E AVEVA Production Management 2020 U2 Studio
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Solution Details
APM configuration design

Metrics Reporting Points are configured to calculate KPIs based on data captured by the other APM modules (downtime, production, quality)
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Solution Details
APM configuration design

Dashboards are configured using SSRS and embedded in the APM’s client
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Solution Details
APM configuration design

APM Service Bus uses the Advanced Message Queuing Protocol (AMQP) to exchange messages with message brokers such as RabbitMQ and
ActiveMQ

APM Service Bus is used to exchange data between APM and the ERP
= Planning data is transferred from the ERP to APM
= Production and consumption data is transferred from APM to the ERP
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Issues and lessons learned

Working in 3 non-identical environments was a challenge (number of VMs, components, security configuration)

= |t would have been easier if each environment was configured the same way

Managing the partial migration of the configuration between the different environments was a challenge (configuration was
performed in phases)
= DevOps was used to track configuration changes to be migrated from one environment to the other

Change management was problematic as the configuration was done in parallel with the engineering
= Scripts were developed to identify changes between different versions of the configuration

Working with stakeholders localized in 3 different countries was a challenge

= We scheduled regular coordination meetings and a local resource was hired in Argentina to facilitate coordination
with local stakeholders

Multiples issues with data collection from System Platform’s OPC UA Server using AVEVA Adapter for OPC UA
= We will test the performance and reliability of AVEVA Historian 2023 replication to Pl System

APM web client runs on Internet Explorer 11

=  APM 2023 features a new web client which can be accessed using modern web browsers and mobile devices, but it

doesn’t support all the functionalities of the old web client yet e
erameT
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MINING, METALS AND MATERIALS | ARGENTINA erameT

Eramet starts a new disruptive plant fully
digitalized

Challenge
* Very remote location in a harsh environment
* From Training center to industrial scale

* Start and control the production of a continuous process in a coherent information
system

Solution

* Implement redundant AVEVA P| System with AVEVA Production Management as MES
as the control tower of the plant

Results

* Templates makes deployment faster

* High availability solution able to switch seamlessly if a server room is down
* Evolutive solution to adjust quickly during the stabilization phase

© 2024 AVEVA Group Limited or its subsidiaries. All rights reserved.
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