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The Importance of Data

“It is a capital mistake to theorize before one has data.”
- Sherlock Holmes

« My Background
— 13 Years in machine automation
— Data visualization and HMI Displays (GE Proficy)
— Career Change and Corning’s Use of OSlsoft Pl System
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Our Pl System:

« Tracks machine production data @@
* Monitors OEE (Overall
Equipment Effectiveness) P4

* Monitors Process (pressures,
temperatures, etc...)

« Environmental monitoring

Voo

« Monitoring IT Systems

IT Servers (Including Pl System Servers)
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Tracking Machine Production

Production Summary 'S.tatus §ummary
1. Pl Tag of part counts  tem Desc| | W :
made frOm the PuecesReqUiregases Pieces RTS Cases PnecesRemainCases
Molding machine 00 3571 (3640 |26 11360  [9.71
Shift: 2 1140 1

2. MES (Camstar) ieces Pieces at rework |0

142
retrieves counts
end-MW Lot Change Mold Change
through PI1 ACE, for - _ -
display and OEE =10

. SYSTEM_5 _ _ _ A \
calculations Schedule Status: Scheduled 1
Suspend Status: No J
3 . M ES SyStem Dump Status: Not Dumping i {
. . Available: Up < |
integrates this Mo Madat F780 ] |
: : Mold #1 Mold #2 1 '
mac h Ine d ata Wlth Assetld Cav. Assetld Cav. 1
H 1 0 )
16:00:00 16:10:00 16:20:00 16:30:00 16:40:00
p ro d uction d ata. Station : g:;ﬂnlnm Labor Center 16:05:00 16:15:00 16:25:00 16:35:00
k2arwtsys5
== i ~a~ Pcs Made == RTS == StdPcsPerHour y
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Monitoring Molding Machines
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Machine Parameters: Molding Process

System 7 Molding 120
WWeoitning SPC Charts.

Control charts monitor ) ==

temperatures, pressures, mold Enter Date Range | Search Past Molds |

positions and molding times. je: Last 100 cycles 100 Cycles | 24 Hows | 7Days |
PRESSURES

Charts are used in Pl ProcessBook Back Pressure T ——

by technicians to troubleshoot SPC_BACKPRESSURET fo fncviuas] | [SPC_1STAECTON for - naeue

machine issues.
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Monitoring OEE — SQC Charts

We are starting to use
SQC Charts extensively at

Kennebunk.
PI SQC tools provide us: \A M /H\ /\ [\

T
« Real-time monitoring LVVWLV WW V v

« Alarm Displays )
« Email Notifications
» Predictive Analysis
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Monitoring OEE for Machines

Wednesday, Sep. 04, 2013 -- 3:18:14 PM

301 1| 3317 ] (301 | Boar | @oar | | seamy |
e | | e ] [

30321 | 3oaT ] @01l 1| @63l || 387

oee | spc oee | sec OfE | sec 2 oee | sec

w
o
-
w
o
-
w

301 301 || [301 363|
OEE | SPC DEE | SPC OEE | sPC oee | spc oee | sPc S sec |

301 337 1 - 301 301 | [387
OEE | sec OEE | sPc oEE | sPc ot | sec o= T
301 387 301 [eemvesion |

Thiz pilot dashbosed has active OEE and SPC alaems
for only the L hine of machings

w

W
o
-

oEe | see oEe | sPc oEe | see

|
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Machine Faults

_ ASSEMBLER PRINTER
PLC on machines
counts # of faults that | HIGHPRODUCTONPRNTER |
occur on a part of the _
%

machine.

WELDER 6 - NO TIP

When counts within a
time period rise far
above normal,
dashboard indicates

there’s a problem.
WELDER 3 - NO MOUTHRIECE
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Using Pl ProcessBook,
technicians can see a
history of how many
times the fault has
occurred and how long
the faults lasted.

Machine Faults

MACHINE 331 STATE SPC CHARTS
Friday, Nov. 08, 2013 -- 4:03:21 PM

NO TIP FAULT MINS MOVING for 331 : [Individuals]

11/5/2013 1:15:00 PM

11/8/2013 4:00:00 PM»

AUTOS160892 W6 NO TIP FAULT OCCUR MOVING for 331 : [Individuals]

11/5/2013 1:15:00 PM

11/8/2013 4:00:00 PM »
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Monitoring OEE — SQC Charts

Machine with Low Availability

MACHINE 363 OEE CHARTS
Monday, Jun. 17, 2013 -- 3:27:47 PM

§ M 363 AVAILABILITY EIGHT HOUR MOVING for 363 : [Indwaduals]

Machine with High Availability

MACHINE 373 OEE CHARTS
Monday, Jun. 17, 2013 -- 3:27:47 PM

=1

S1 M3T3 AVAILABILITY EIGHT HOUR MOVING for 373 : [indsaduals|

mmn 4:00:00 PM

bl
V972013 4:00:00 PM 111812013 3:00:00 PM ).

SYSTEM 363 OEE EIGHT HOUR MOVING for 363 - [Indmiduals]

SYST=M 373 OEE EIGHT HOUR MOVING for 373 : indidduals]

10/9/2013 4:00:00 PM 117812013 3:00:00 PM .

10/4/2013 4:00:00 PM 117872013 3:00:00 PM).
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Monitoring OE

In this example, a PI
SQC Alarm notifies
Engineers, Technicians
or Managers of a specific
problem identified by low
OEE for a machine.
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E — SQC Alarms & PI Notifications

Message

@, Ignore x P = m ( a EE,Meeting ) PlUpgrade Plan... 2 Stripettes Projects (g To Manager
“ .
& @~ 33 Team E-mail & Done (& Reply & Delete
+ Delet R R F d
& Junk ~ Delete  Reply :\'I’I'y il ., More - 7 Create New 7

Delete Respond Quick Steps

From: K2ARPINS

To: # Dube, Ryan E

Cc

Subject: System 331 OEE Alarm

This is an automated notification regarding OEE on Machine 331.

At least one of the OEE elements on this machine has dropped under the control limits set by Engineering.

Please check the ! Dashboard to review the specific alarm(s).
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Machine Parameters: Tube Extruder
| I Extruder | = T

Control charts monitor =~ FExuder302 inside Diameter: X _Ban
diameter, and ovality : .

of extruded tubes.

Charts are displayed on |
|arge screen TVs for 11/672013 4:53:51.46301 PM
technicians to monitor Extruder 303 Outside Diameter : [X - Bar]

machine parameters. _

11/6/2013 4:53:51.46301 PM
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Environmental Monitoring

A network-enabled humidity/temp sensor inside of an enclosed filter assembly machine
provides Pl System with historical data. (Process is very sensitive to environment)

Chart Tag: ENVIRONMENTAL_TAS10_HUMCpk: Y 1.15871 Chart Tag: ENVIRONMENTAL TAS10_TEMPECpk: URE  2.18676
Humidity from Omega control Temperature from Omega Control

Value: ) Walue: r

Eng. Units: Eng. Units: |

UsLAsL: UsuLsL:

Sigma: I | Sigma: |

11/8/2013 10:24:01.38701 AM 11/8/2013 2:23:34 PM» " 11/8/2013 10:23:59.20001 AM 11/8/2013 2:23:43 PM
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Ways that Pl Monitors IT Systems

|
_

Pl Ping Interface allows us
to monitor servers

Pl ACE counters monitor data
transfers between Pl and MES

Pl Ping Interface monitors
Pl System connections to
molding machines.

Pl Performance Equations
“handshake” with big shop floor
displays to make sure they are
“live”.
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IT PI System Monitor

PI_STRIFETTECES
Stripette Maint Shop
Status: Connection Good

FI_STRIFETTECEZ
Mear Engineering Stairs
Status: Connection Good

K2ARWTRICE
Near IT Stairs

Status: Connection Good

FI_STRIFETTECEE
Abowe Stripette Desk

[ ]
=
[
=
]
=
[ ]
=
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FI_STRIFETTECES
Large Assambly Wrall
Status: Connection Good

FI_STRIFETTECE4
Extrusion

Status: Connection Good

P1_KhnARWTRIRAINT
Malding Maintenance
Status: Connaction Good

FI_STRIFETTECET
Hearfarehouse @
Status: Connection

oar
Gioiod

PI-CS File Count: 0
PI-CS Location: K2AR1PI28
Pi28 Heartbeat: 15
PI27 Heartbeat: 12

L L

Pl_EWARWTPIMOLDA00
Abowe Molding 100 Door
Status: Connection Good

Fl_EWARWTPITAS
Dizplay in TAS Room
Status: Connection Good
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All Rights Reserved

Pl_EWARWTPIMOLDS00
Abowe Maolding 500 Daar
Status: Cornection Good




Monitoring IT Systems — Server CPU Usage

Server Utilization
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Measurable Results From Using the Pl System

* PI Notifications have allowed IT to respond faster to
potential problems, reducing (or avoiding) production
downtime.

* PI1 SQC Charts provide technicians with tools they
need to find and fix problems faster, improving
machine efficiency and reducing average machine
downtime for process related issues by 10%.

* Pl ProcessBook display screens in the factory have
increased awareness of OEE, and made operators
and technicians feel more accountable for machine
performance — increasing in-process rejects by 5%
(operators are noticing more problems).
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The Future at Corning - Kennebunk, Maine
We have very aggressive and bold goals to utilize the Pl System in innovative ways.

« Use PI SQC Alarms to predict problems before they
occur.

« Use Pl SQC and PI Notifications to deliver critical
production data to Engineers in ‘real-time’.

* Use PI Coresight to make data more accessible to
engineers and technicians.

 Use Pl System to:
— Collect and analyze factory power consumption data.
— Better integrate Quality Controls with Production.

— Use PI System data to make better business decisions
based on production capacity history and predictions.

— Use PI System to identify and resolve production
bottlenecks.
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Ryan Dube

 dubere@corning.com

* IT Analyst / Pl System Admin
« Corning Life Sciences
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You
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