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About
ArcelorMittal

Long Products ArcelorMittfal.is the world’s Iefading

Canada steel and mining company, with some

232,000 employees in more than 60 countries.
ArcelorMittal leads in all major global steel
markets, including automotive, construction,
household appliances and packaging, with
strong R&D and technology, as well as

sizable captive supplies of raw materials and
outstanding distribution networks.

Discover

To contact us:

ArcelorMittal Long Products Canada
4000, route des Aciéries
Contrecceur (Quebec) JOL 1CO

Telephone:
450 587-8600 or 1 800 361-2605

long-canada.arcelormittal.com
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About ATS (Automation Tooling System)

AUTOMATION

m 3,500 Employees

m 22,000 Projects
Deployed

m >1,000 contracts per
year

m Revenues ~$1.0 B

m Fortune 500
Customers

Automation Ml Integration Products Services = 90% Repeat

Customers
PROCESS
A Ll WK 47 5
sorhmat Automation SOLUTIONS

AUTOMATION an AEF oifiliste ﬂﬂ'wm an X company
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About ATS Process Automation Solutions

PROCESS ~
AUTOMATION
SOLUTIONS

an ﬂg:tlf.’ﬂ" company

m Part of ATS since September 2014 0 . 5
= Founded in 1986 b
m Presence in 16 countries
m  Network of 47 offices
m 1300 employees (77% Engineers)
O
Other industries i .
17% Asia Americas

Automotive
41%

3% 27%
Qil & Gas
3%
Pharma &
Biotech
13%

Robotic Solutions, System Integrations,
Process Upgrades, Retools, Field

Devices (Actuators/Sensors) El;:;/pe

Chemicals
26%
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Business Challenge

Sustainability issue with legacy VAX-VMS systems in
place since 1985.

 Highly stable all-In-One system with proprietary network,

 Hard to maintain with Fortran experts retiring. .-

Migrate to multi-layer open
Windows integrated system
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Business Challenge

* Modelize Level 2 process in an open and reliable architecture
driven by data and events.

* Empower production people to access all system data for
process analytics and real-time decision making.

* Control the process events
to define the product quality.
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Solution & Innovation

- MANUFACTURING
EXECUTION SYSTEM

- PIMS, LIMS
- REPORTING

- DATA ANALYSIS

- SCADA
- HMI OPERATION

- INFORMATION
MANAGEMENT SYSTEM

- ADVANCED PROCESS
CONTROL

L3

L2

Sag

C# Windows Service Q

Slab Tracking

SQL Servers :]575 User Interface ﬂ,
Y
o MERTIOS | | MERTIOS V3 |
‘ Pl Coresight [ Plcoresight | [PlActiveView
PI Datalink
[ A ] [ exio ] [ eknOsoft | [Prprocessbook
Y
AF Server ' Pl Server @
Asset Framework
Pl Historian
Event Frames ‘ ‘ Library ‘
PI Notifications AF Analysis
I PIOPCDA |-
Server [
SCADA

2015-..)15

PLCs

' iFix Server =

iFix HMI
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ArcelorMittal Automation Systems Architecture

Understand our strategy, how it works and why it exists
Architecture based on
standard ISA95

;\‘% Decisions Systems involved are SAP BW (Business Warehouse), Ekho, SAP BPC (business
‘& Upon request 5 planning & consolidation), Intranet and Excel, SmartTalk
7\\Xll/\
& Months / weeks / 4
days _
VT Production : : ;
%\ﬁ Davs / h 3 Scheduling and MERTIOS (MES System developed by the Automation and Integration Service)
i ys ours Performance - - :
Standard system in all our plants )
NI,
& i Production Monitori d i i i
/(;@ Minutes / 2 fooggr;?ifz‘aﬁgﬂmhngsa” MERTIOS and its Real T|me. componentg (PI Datq Archive, Pl AF,
seconds Event Frames, Windows real-time Services) )
A Seconds / Direct Control of Production and Data iIFIX, Operating interface and data collection (SCADA)
/"\“ﬁ i Collection ABB control system, Standard programmable controllers at each plant
Real time ystem, Prog plant
_ Process — Sensors, valves, actuators, Many components that monitor temperature, pressure,
Real time O regulators and motors... Sp66d, vibrations etc.. )
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Solution & Innovation A
7:25:30 P ELSELS e uistew, Noxani 696 A S [RCHA " — Tonlaiay.lco gl e ITRIX®.

. Tool Function :
MERTIOS o 2 AFSDK and A-ARalysis are con3|de mr;z
T Services

Framew&ystemgcture Manage & Visualize Pl / AF / EF Data Se
Data Analytics, trends ad-hoc & iFix
(¥ iFix E3GDAS3

Event Frames Batch Historian
(¥ iFix E6GDAS4

pI Netificatiord O EnBllsi@d Nb&rtadsn® 0 Mmetadata

-

E Moman
k” 4QQ|Jrz@|5n/ Afkeal-time & historical dat>~ B u SQuPpapllock Detector
Pl Datalin . P Consoles J
2P stutiTPaking | ArsDkon
P| System PI ProcessB%kzagjefermAEeA%Mﬁ‘&ncalda P :m&am sis
Pl ActiveView ActiveX Trends in iFix @ Pl AF Client i

"_E PI Coresight
E7 PIProcessbook - SIDBEC
B Remote Desktop Dual
_ Data analytics, trends . ad-hoc t‘) _F;?mﬂt: Desktop

Q atiqn |i=] Timesheet
_ NACTIF Oscillation ngatizre. | 1230 s pran sl

e — s 2.5M Kiveds /Kﬂ&‘jﬂ—time & historical data
P| Caresi Visualize EF Production Data
Advan(c::ed Prlocess $EB00+imvientd=ames / day
ontro
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Steer and organize all data into AF Attributes

E-- 3 Approvisionnement |? 8 l|§|§| Name Al Value |Descri|:|tior1
(F Coulées Continues
i = Category: Inputs
‘ | <% sampling Signal Reset |I.nactive ‘RAZ of Sampling Signal
B @ Lade E Category: Legacy
i [ Empty Ladle Weights Simulator
& Inferior ‘ ‘ &F Commande Prise échantillon |0 ‘
& Superior = Category: Tracking Qutput
- ( Process Calc
H-- G Quality ¢ Actual Slab Heat Index 2 Current slab being casted
= Strand1
ﬁ & BoP &F Actual Throughput Cumulated 22388.58 kg Weight of steel casted for the current ladle
""" E Samples El..E4 E samples for display / Echantillons E pour a age
(G Marker o ol ples for display [ Echantill pour affichag
Bl & Mold -
 Osdllator fed FR-?amples Fl..F+ 2468 F Samples for display / Echantillons F pour affichage
re—
g &% Next Sampling F2 Next sampling code [ Code du prachain échantilon
e (G Water Pumps &% Next Sampling Code F2 Next sampling code f Code du prochain échantillon
------ & Motors
B~ [ Oxycutter &F Next Sampling Target 4 Next sampling Slab Target / Brame lors du prochain échantillon
[] g :::l; 5 &F Next Sampling Throughput Target | 42201,83984375 kg Next sampling Slab Target [ Brame lors du prochain échantillon
stics
- (J Zones &7 Next Sampling TimeAt 2015/12/02 12:04:20.115 PM Time at next sampling / Temp au prochain échantillon
-~ @ Tundish - - . -
ext Sampling TimeTo ime to next sampling / Temp avant prochain échantillon
. 5 VM5 Output &F Mext Sampling TimeT 16 Time to next sampling | Te t prochain échantill
B (§ xAutomation Manual Actions &F Printer Status PABIROES B, TEdioniBud os oLt | oy o e limprimante rafraichit chague minutes
[~ (F Dépoussiéreur
Bl (1 Fours ¥ & sampling Signal 0 Sampling Signal Command  Commande de prise d'échantillon
Bl (G Tracking ) i ) P S e e
& Emissaire Fleuve &% Sampling Tag Identification D110400-02 Sampling Tag Identification f Tag d'identification de prise d'éc...
[ Labaratoire &% Sampling Tag Identification - ZP... sampling Tag Identification / Tag didentification de prise d'éc...
=11 i il Al i
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Use AF Attributes capabilities to clean-up raw data

FE «F Speed M3 1,153159996 78568 m/m Vitesse rouleau pinceur M3 |
o
Group by: ¥ Categary I Template ® <F speed M3 StdDev 0.00243010962125398 m/m
Name: ISDEEd L . - s
Description: I'u"ltesse rouleau pinceur M3 PIPoint Data Reference ﬁl Automatic ;I
) After
P ties:
roperies I‘:N“”E} LI Data server: Iisi—xﬂpihsﬂ ;I | At or After
Categories: Speed At or Before
! G Tagnome:  [EEET | 0| | |automatic
Default UOM: |meter per minute Before
" Attribute: | ;l Exact Time
Value Type: IDnubIe Interpolated
—Unit of Measure Not Supported
Value: Il. 15315999678568 m/m . -
Source Units: Iln,.fm x10 vI ﬂ
Data Reference: |p1 Paint ;I w Time Range Override
Settings | — Value retrieval methods //
B I_I_ R 7 LI Standard Deviation ;I
Visi-xOpihs0\E 3BRME0-43007;U0M =in/m %10 ¥ HIme: Ime ~ange Average
Relative time: |—1m Count
Delta
PI Point LI By Time Range: ISEndard Deviation | End Time
<Mone > \ Maximum
Calculation basis: Event Weighted Minimum
Formula : N\ Population Standard Deviation
. Min percent good: 30 Range
PI Point Array Standard Deviation
String Builder Start Time
Table Lookup ¥ Read only Total
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Interpret Raw Data with AF Analysis

% Real-Time Simple Calculations:
s Ex: Water In/Out temperatures to calculate Heat Removal (MW/m2)

“* Monitor the conditions and signal informative and quality events
s Ex: Casting speed StdDev generates micro-fractures within steel.

@ «» Calculates KPIs

s Ex: Normalized Casting Current (A) over 30 days is a good indicator of machine health.

% Calculates Statistics
% Ex: Easely generates tons produced per shifts, week, month, year.

** Prepare data for any usage
s Ex: PLC requires Heat Number (7 chars) but does not accept String type.
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Interpret Raw Data with AF Analysis

L d Liquidus Temperature 1529.37355823167 *C
€ | ¢ Maximum Temperature {(Stop) 1586.04522489834 °C WValue QOutput Attribute
&F Minimum Temperature (Start) 1540,48966834278 °C

MName Expression Value QOutput Attribute
StartTemperature IF 'Chemical Elements|C' <= ©.471 THEN 1537 ELSE (IF 'Chemical Elements|C" > ©.471 AND 'Chemical Elemen 1537 Map
cl IF 'Chemical Elements|C' <= @.471 THEN 87 ELSE (IF 'Chemical Elements|C' > @.471 AND 'Chemical Elements 87 Map
Correctionsi IF 'Chemical Elements|Si’ <= 1 THEN (9 * 'Chemical Elements|Si’) ELSE (Pow('Chemical Elements|Si’,2) + 01683 Map
CorrectionCr ©.473 * 'Chemical Elements|Cr' + ©.208 * Pow('Chemical Elements|Cr’,2) - ©.8123 * Pow('Chemical Element 0029126 Map
Correctionii IF 'Chemical Elements|Ni® <= 4.4 THEN (5 * 'Chemical Elements|Ni') ELSE ((1.92 * 'Chemical Elements|Ni® 034 Map
CorrectionV IF 'Chemical Elements|V' <= 1 THEN (3 * 'Chemical Elements|V') ELSE (IF 'Chemical Elements|V' > 1 AND ° 0.0009 Map
Correctionto ((19 * "Chemical Elements|Mo') - Pow('Chemical Elements|Mo',2)) / 3 0.099983 Map

/JELSE Digs
StartTemperature
- ¢l * 'Chemical Elements|C’

- 5 = 'Chemical Elements|Mn’
- 34 = 'Chemical Elements|pP’
LiguidusTemperature |- 48 * 'Chemical Elements|s’ 15294 Liguidus Temperature

- 5 * 'Chemical Elements|Cu’
- 8 * 'Chemical Elements|sn’
- 15 = 'Chemical Elements|Ti®
- 9 * 'Chemical Elements|Nb’
- 72 * 'Chemical Elements|N’

- 8.2 * 'Chemical Elements|uW’
- Correctionsi - CorrectionCr - CorrectionNi - CorrectionV - CorrectionMo

ula

MaximumTempStop Dis Data’ e B 1586 Mayimum Temperature (Stop)
LiquidusTemperature + 'Maximum Temperature (Stop) - Offset’
ulation
MinimumTempStart : - o - N 1340.5 Minimum Temperature (Start)

LiquidusTemperature + "Minimum Temperature (Start) - Offset®
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Interpret Raw Data with AFSDK / C# Windows Service

* Real-Time Complex Calculations:
s EX: Integrate speed and use the distance to follow the virtual slabs movement.

» Monitor the quality signals and generates Event Frames
s Ex: Casting speed StdDev is active between 2016/02/29 10:02:26 to 2016/02/29 10:13:04.

4 > . . .
g “* Monitor multi-variables process events and generates Event Frames
s Ex: Campaign Start, Ladle Open/Close, Slab X head reaches zone 3 rear position, etc...

% Push production data to MERTIOS using Stored Procedures
% Ex: Create campaign, request batch information, create batch, create slabs, etc...

% Has built-in recovery / backfilling capability
s EX: Reprocess 8h of production data in 2-3 minutes, On-Demand L3 data is resent, etc...
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Interpret Raw Data with AFSDK / C# Windows Service

Similar Code & Data Architecture Simplified Data Flow
shg] Solution 'MertiosSlabTrackingCteAceBrm' (4 projects) B
4 5[ MertiosSlabTrackingCteAceBrm Load Conﬁg in AF

b &M Properties
[ =B References

> AF LM Subscribe to AF Attributes using
- b 5 c* Castercs Event Pipe. Await data events.

P ac* Ladlecs
P &c# Marker.cs

ServicePublish

Q

h ¥V VT VTV

Thread
. P &ac* Mold.cs
Tracking b sck O N
> Entity b nce Culityechitect
P Interfaces , :c# '-'alft.‘f’Grc 'Et .5
b Model X :c# Qualftyﬂeln:.ra D;{cs
b sc#* Data.cs : : Qua It_'.,f elationships.cs >
b 5t Log.cs P &c* Sampling.cs
P &C* Scrap.cs
P & C* Recovery.cs
P &c* SteelMaster.cs >

P ac# SQLCmd.cs
P ac#* SQLCmdr.cs
P & C* TrackingCore.cs

[ & C#* Strand.cs

b &c# Tundish.cs Slab Tracking
b & c* Workers.cs Windows Service

P &c# febraPrinter.cs

PI AF Server
Generate More Data
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Contextualize data into batch using Event Frames

2016/02/27 7:17:45.926 PM D111631-01
------- & Average 201.5899 Ljm 308 PM 2016/02/27 7:26:20.052 PM D111631-02
------- 4 B | gF Max 204.0042 Ljm 194 PM 2016/02/27 7:34:51.356 PM -
------- g B | ¥ Min 193,7152 Lfm 184 PM 2016/02/27 7:43:16. 147 PM D111631-04 |
------- s B | F Range 5, 288999 L/m 13 FM 2016/02/27 7:51:35.222 PM D111631-05
------- s B | ¥ Stardard Deviation 0.7490466 Ljm 205 PM 2016/02/27 7:59:55.938 PM D111631-06
------- 4 B | gF Total 1865.542 L 321 PM 2016/02/27 8:08:17.091 PM D111631-07
s B | F Grade XAK10DF 175 PM 2016/02/27 8:16:41.535 PM D111631-08
7 B | ¢F Pressure 236.4902 kPa 805 PM 2016/02/27 8:25:07.789 PM D111632-01
B | =] UniquelD 2d06ea22-2945-4bdb-0000-000000 2edesa 741 PM 2016/02/27 8:33:37. 114 PM D111632-02
= Category: Mertios 093 PM 2016/02/27 7:38:47.969 PM 511163107
® | =] Zone Length 72cm 093 PM 2016/02/27 7:38:47.969 PM D111631-08
B | = Ladle 2015_0165_02 —| 1:08:17 2016/02/27 8:08:39 PM 2016/02/27 9:16:56 PM D111632
B | = Ladle 2015_0165_03 |—| 1:18:29 2016/02/27 9:18:33 PM 2016/02/27 10:37:02 PM D111633
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Correlate time-context data from Event Frames

Its all about Quality!

Impact on Quality

Oxygen Lances to open La(  Zone 2 l_zune z

Ly Wintl I EEEEI Informative
Mixed Steel in Tundish I ! ]
RO cm | 198 ¢m B146m | 1300, Minor
I
126 325 73 i
Mold Sarri?::rngaken cm = E‘Icm Mild
I Major
Cast Speed Sudden Mol 1 23 Z [l z|s : zls
|

f
|
47244 po I
|

Cast Speed > Max 120 cm

SLAB

1&:52:24em 0'm S AER ! 10.87 m 19:32:26 PM
Rear Position Front Position

Adjusted Slab Quality
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Build Operational Intelligence

& open data to users

& Trend
Start Time: |*-1th
-.nz | Quality Relationships
ek Proce?? R lﬁ:q E Q¥R
Manage relationships n quality events and slabs
- Cast Number |~237 sl Start Time ~30d Search
Heat Number B125778 End Time -
I: 1.05 Slab ID ol Max Slabs 100
Pl & ht
o oresig
Tonne “
Nomb
Nomb 1 Select Slabs to retrieve Quality Events | Show Quality Events for selected slabs
om
Cast Heat Slab Grade Start End QA Start End
7S - Slab ID Length Zone QA Name /2016
Nomb | ot WINFForm= pp@mﬂzsrng AESPHK
Poids (¥ 2016_0237 5125778 B125778-03 XAKDG1DF 3/24/2016 5:59403 AM 3/22/2016 6:37:16 AM Details Eizw?g‘ 110235 Mold  QA1266C2 QA1266 - Mok Sampie 0 8354
1 b5 [[] 2016 0237 B125778 B125778-03 XAKOGL1DF 3/24/2016 6:08:41 AM 3/24,/2016 6:48:53 AM \E\ BISTIE | s Oavopocs QATO00-Hest Staned, fis: 2 st , .
Cc [ 2016_0237 B125778 B12577 804 XAKDG1DF 3/24/2016 6:20-16 AM 3/24 /2016 7-00-27 AM 02 ’ Nolances >0 ’
] (] 2016_0237 B125778 B125778-05 XAKDG1DF 3/24/2016 6:31:43 AM 3:24:2015 7:11:13 AM Detais | TR g goss Mold  QA125004 QA1250 - Mol level sgnificant variarion 388.13 47129
° .
4 Relatioral ‘| OLED| ﬁt e.
* e a e ai elr rl:rS 1250C4 OQA1250 - Meld level sgnificant variation  365.98 44814
[+ 2016_0237 3125773 BL2577 807 XAKOG1DF 3/24/2016 6:54:41 AM 3!24;’2015 7352 AM
0.9
Details 3;1125773- 110236 Tundsh QAB020C4 OABD20 - Tundish Superheat 41774 110236 | —
\Emzsﬂs 110235 Mol Qa7ooocs DAT000 - Hest Stared, first 2 slebsif 7723
- Mblances> 0
Jo.s5 60000 0 500 Detaits | 22°77% 110236 Mold  0A1250C2 QA1250 - Mold level sinificart variation  365.98  £49.14
2016/02/29 10:07:1
B petais | D778 11 0036 Mol QA1266C2 QA1266 - Mold Sample 0 8354
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Results & Benefits

« Success story in terms of process improvement, system quality,
flexibility and reliability.
— Project delivered in time and budget,
— Zero downtime since go-live.
« Wide approval from operators & engineering users

* Process knowledge made available with open data history.

« Critical components for success
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Future Plans & Takeaways

« Capture production knowledge and increase analytics,

« Take advantage of Pl AF Templates for multiple-strands billet casting
automation system,

 Awaits OSIsoft release of
Pl OPC DA Server connected to AF,

Hope for EA with Corporate ArcelorMittal,

Awaits PI Coresight 2016 with buildable
dashboards using HTML5
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Slab Casting Automation — Contextualize
Raw Data into Operational Intelligence

COMPANY and GOAL

ArcelorMittal Long Products Canada produces ” E o
Steel and wanted to migrate its legacy system  ArcelorMittal
while improving the quality of its processes.

v

CHALLENGE SOLUTION RESULTS

Migrate legacy « all-in-one » Slab Tracking uses the AF In production since October
system into next generation Process Data Structure and 2015 with zero loss time
L2 standard platform. } the AFSDK to generate } and wide-approval from all

batches in Event Frames. users.

* Open data to engineers & . Real-ti_me calculations using Asset « P| Asset Framework and Event
specialists for ad-hoc analytics. Analytics. Frames becoming a center piece

« Build a flexible and re-usable » System interfacing facilitated with of the production system.
architecture with standardized Pl OPC DA and AF Tables.
calculation, models, and platforms. * Pl Notifications to enable

operational communication.
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Contact Information

Jean-Yves St-Onge A

jean-yves.st-onge@arcelormittal.com .
Director of automation ArcelorMittal

Alexandre CoOté /// PROCESS
Alexandre.Cote@pa-ats.com SOLUTIONS

Automation | Software Engineer an EF company
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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

o | DOWNlOad the Conference App for
" = OSlsoft Users Conference 2016

. @& AppStore
* View the latest agenda and create your own

P Google Play

S HTML

* Meet and connect with other attendees

http://ddut.ch/osisoft
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b Danke Grac
N?® Merci racias
o Thank You
i. HOHES
4 Cnacunbo Obrigado
A B

@ osisot. USERS CONFERENCE 2016



OSlsoft.
USERS CONFERENCE 2016

April 4-8, 2016 | San Francisco

TRANSFORM
YOURWORLD



