From Data to Action:
How Decisions Are Made atAGC

Bradley Willson

AGC




Agenda

* Who is AGC and what do they do?

* How did AGC use the PI System in the past?
* How does AGC use the Pl System now?

* What are the next steps in the evolution?

* Questions
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Who i1s AGC Glass

North America

* One of the largest
manufacturers of glass

* +4,300 employees
* Pl user since ‘96
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World Wide

* World's leading power in
flat glass

* +50,000 employees

AGC
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Unlited States

Gulf of
Mexico

Mexico
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The Tools That We Use

Prior 2018 Today
« Pl ProcessBook « Migrating to PI Vision
_ * Building Asset Framework
* Pl DatalLink - Creating Notifications
* P| Manual Logger * Developing Analyses

* Integrated our ERP system into Pl Vision
* Rolling out Pl AF and PI Vision to other sites

| | N
I I I

1996 2018 Today
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AGC's Pl System Architecture
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IT versus OT

Prior 2018 Today
* TWo separate * The lines are blurry
networks

e Share data in both directions

SQL e @ Machinery
Cloud e Assembly Lines

Marketing data (CRM) @ | RTUs

Business data (ERP) e ! @ HMIs

RDP ® ' e SCADA
HTTP e PLCs

Internet access @ B»” —e Modbus
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Pl Vision

S
B
‘ Pl Vision
(®

amazon

webservices™

Greenland

Spring Hill

RDBMS

Em Pl AF

Richmond
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Glass Making 101
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How to Make Glass

] CHARGING MELTING ¢ 3 FLOATING
THE RAW MATERIAL IN THE FURNACE IN METAL BATH

OSlsoft.
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Processing:
From new materials to gloss strip

>

feems s —————_ & -

th
4 ANNEALNG iR 5 CUTTING
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How Do We Use The Tools?
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Working End Burners
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Zone 1[Total Zone Power
0 kW
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Process Monitoring

Coater Overview

120
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8i2372019 7:.52:13 AM
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Process Monitoring

Coater Entry Lock System
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Process Monitoring

Sputter Chamber 1 2 12205E-03
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Process Tuning

45
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Power Monitoring

ostson
O)pi vision
@ Substation 18

@ Newoispiay | [ | accnavwisn | @
%  Substation18

i [v]
0 Coater

Demand Power  Average Current

Demand Power  Average Current

200 1.000 1200

200 1.000 1200
600, 1.400
400, 1,800
200 _1.800 O
> 20 )_

Sputter Chambers Total Power Sputter Chambers Total Power Demand
kw kW

2/20/2020 10:36:37 AM

2/21/2020 10:36:37 AM

SAN FRANCISCO 2020

#PIWorld ©2020 OSlsoft, LLC



Power Monitoring

Holston Substation

Circuit Number : 264
Voltage Regulators
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New Tools
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E-mail Notifications

GRNPI .
'. Coater DI RO Low Conductivity

i This message was sent with High importance.

The Loop Conductivity on the DI and RO has fallen below 15 megOhms!
Conductivity = 14.81591 megOhms

Mame: DI_RO Conductivity

Start Time: 8/8/2019 5:58:17 PM Eastern Daylight Time (GMT-04:00:00)
Trigger Time: 8/8/2019 5:58:17 PM Eastern Daylight Time (GMT-04:00:00)
Target: Coater HIPC12\DI & RO Generation

State: QutsideControl

Priority: Normal

Please do not reply to this e-mail.
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Production Reporting — PI Vision

Bedload Statistics
Load End

. "
Bedloads This Hour ‘ Square Feet This Hour | Bedloads Last Hour | Square Feet LastHour | Bedloads This Shift | Square Feet This Shift | Bedloads Last Shift ‘ Square Feet Last Shift
102 7,156.1 fi2 5,181 fi2 29,526.3 fi2 424 18,487.3 iz

_—n___ L] I

5880 ft2 4,452 fi2 16,984 fi2

E— T ] I o — o
.

20.6 fi2 2783 fi2 27290212

Unload End

Lites This Hour [ Square Feet This Hour | Lites Last Hour | Square Feet Last Hour ‘ Lites This Shift | Square Feet This Shift | Lites Last Shift ‘ Square Feet Last Shift
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812212019 & Ell] I]D A.M 81232019 6:00:00 AM 8/22/2019 6:00:00 AM 3/23/2019 6:00:00 AM 322/2019 6:00:00 AM
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Production Reporting - DataLink

Paste

Bl Copy ~

Clipboard

Total Tons :
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¥ Farmat Painter

]
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Furnace Emissions Monitoring
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Troubleshooting o

Melter Backwall

e Noticed increase of block L |
temperature i | “rn

 Trace events back to start
* Verify countermeasures
7 year trend

* 100°C span . Possible 2 week downtime
« ~$2M + materials/labor

'YJ M ”W il h q\ [ﬂ ‘n] l’M

w Ul

50 Fmas
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Troubleshooting -

Coater Pressures

 Unable to maintain vacuum
pressure

* Typical is 10E-6 mbar
- Sections only 10E-3 mbar  , il

» Operator adjusting valves to
pinpoint problem = ~$2,000 per hour

 Found issue faster
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ERP System - Shop Floor Visualization

oft

Pl Vision

@
i)
o
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Warehouse Ovenview

Warehouse Overview

Dock 01
Dock 02
Dock 03
Dock 04
Dock 05
Dock 06
Dock 07
Dock 08
Dock 09
Dock 10
Dock 11
Dock 12
Dock 13
Dock 14
Dock 15

On Time

On Time

On Time

On Time

2/10/2020 8:21:46 AM

AGC GLASS NA SPRING HILL PLT
VIRACON INCORPORATED

BASCO ENGINEERED PRODUCTS
WOODBRIDGE GLASS

AGC/TRANSPORT ROBERT #58

SAN FRANCISCO 2020
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Pick List Printed
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ERP System - Shop Floor Vlsuallzatlon

DOCk #7 WOODBRIDGE GLASS
MZTL Ship # 1497533 Pick List Printed

SC1913 QTY # 11 Countdown
Weight 45,185 231 min
Truck Released Order List

B FL-A-DSG:72X96
FL-A-1/4:72 X 96




ERP System — Historical Data

(@) \;ision © Mewnispiay | [1] | Acchawwisn | @
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ERP System — Integration

F Pl Interface Configuration Utility - RDBMSPI1 - O X
Interface Tools Help
DSX|d|)reosR @@
i m—cﬁs Interface: ;I Rename
&8 Greenland General Type rdbodoc | Relational Database Pl Data server Connection Status
= [ Templates Ererr  SRVGRNPI
- [y Element Templates Name: 0 I N Witeable
Versions:  [RDBMSPaxe version 3.23.10.14 Unilnt version 4.6.4.8
. Event Frame Templates .
Description: o —— et _ Pl Hogt
Model Templates General
4 Transfer Templates Connection: ‘medar:IEMDMOU.DaBSuurca 1;Persist Security Info=True;User ID=pilot;Data Source=afgam0 1;Password=<PASSWORD > ?bndbc Point Souros e o T —|
ervice
@) Enumeration Sets . Unilnt | || SDKMember.  [SRVGRNFI -
', Reference Types Security: () Impersonate Client
?, ype Failover
AP Hostname:  [SRV-GRNPI -
&) Table Connections Pefomance Courters | Imerface 1D: |1 User: jpiadmin
AS400-COS No additional security context - ET?D“EEHCE Paints s Type I—Numeuhca\ed Pl
Dock Scheduler Securi Disconnected Startup 1% 4| §| || Veson FI2.44251435
Deb
o Hale“g Scan Frequency. [ScanCess#__ [ Fort 5250
nterface Status j;: ;
Element Categories < 3 [ Interface Installation Path ———————————————
- (] Notification Rule Categories < 1800 4 E-\Program Fles\PIPC\Intefaces\RDBMSP, .
Reference Type Categories
. Inteface Batch Flename
Table Categories
RDBMSFI1 bat
Close
| Ready | Rurring | RDEMSPI1 - Installed
@ Greenland General Table  Define Table | Version
=] Templates
(% Element Templates MName: |5mpment Header |
Event Frame Templates Description: | |
Model Templates
4 Transfer Templates Cateqgories: |5hwng H-\
@ Enumeration Sets Connection: |uinked - asa00-cos |
Query: Linked - Select cast( case when SH.SCHED_SHIP_DATE=D then '1900-01-01' else_substr(cast(SH.SCHED_SHIP_DATE + 13000000 as varchar (8]}, 1,4) ||~ || substr(cast(SH.SCHED_SHIP_DATE + 13000000 as varchar(8)),5,2) |1' || _substr(cast(SH.5CHED_SHIP_DATE + 13000000 3|
Time Zone: <None> Convert To Local
Shipment Order Cache Interval: 5] Minutes ]
e Cannection seaunt

AS400-COS
Dock Scheduler

= (] Categories

(€] Analysis Categories

Attribute Categories

(&] Element Categories

(=) Motification Rule Categories

Reference Type Categaries

Table Categories
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ERP System — Integration

mplates
Group by: Category [ | Template

Table Lookup Data Reference X | Name: |Appoinh11ent Date & Time |
Table: Scheduled Picklist Desription: | |
Resuilt col ShipmentTime Proper ties: | <tione> v
Unit of Measure: <None> Bl amiEs Time " |

Default UOM: <MNone > o |
Time Zone:

Value Type: | DateTime e |
Behavior
Rule: > | Default Value: 1/1/0001 12:00:00 AM "E

Data Reference: (| Table Lookup \ “ |
Order by: |Shiprr|enﬁ\lurr| V| |DESC v|

| Setfings... |
Where

SELECT ShipmentTime FROM [Scheduled Picklist] WHERE docknum = @([Dock Mumber] ORDER BY Shipmentium

Column: Operator: Attribute or Value: DESC;TZ=Eastern Standard Time

|(.“.z1|em:|an:|a\|r V| |= Sl & Appt, Time Diff,

Complete WHERE Clause:
docknum = @([Dock Mumber]

Table Parameters

Parameter Value
Replacement Values 1
Value to return when no matching row found: Value to return when NULL result found:

~ | BNl ~ |

[oc ]| coneel |
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What's Next?
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 Explore additional tools
* Event Frames
» Analyses

 Continue developing PI Vision screens

* Rolling-Out to Other Facilities
* How do we standardize?
* Not all furnaces are created equally

* Machine Learning using AWS and Tableau
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Reducing / Preventing Downtime

CHALLENGES

Large facility with
numerous machines

Hard for operators to
monitor everything

P

SOLUTION

Provide automated
notifications to
maintenance
personnel

k

BENEFITS

Maintenance
personnelare
notified immediately
when there is a
problem

Expanded SOW to
include preventative
notifications as well

Now we know when a piece of equipment is down
‘ ‘ earlier. This allows us the machine before it turns into a

ig‘ 0Slsoft
. PI SAN FRANCISCO 2020

major catastrophe.

-AGC Greenland Maintenance Team
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Speaker Contact Information

 Bradley Willson

* Electrical Engineer

* AGC Glass North America

* Bradley.Willson@us.agc.com
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Questions?

Please wait for
the microphone |,

State your
name & company

OSlsoft

' PI\World san rrancisco 2020

Save the Date...

' REGISTER YOUR INTEREST

AMSTERDAM
October 26-29, 2020
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