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Agenda

Corning

Life Science — Kennebunk, Maine
Pl System Architecture

Pl System Integration

Uses for the Pl System

Future State
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Corning (GLW)

+ Based in Corning, NY
- 160 years old
 Divisions:

— Display Technologies

— Environmental Technologies

— Telecommunications
— Life Sciences
— Specialty Materials

CORNING ‘ Information Technology

A Day Made of Glass - Made

A Day Made of Glass 2

possible by Corning...



http://www.corning.com/displaytechnologies/en/index.aspx
http://www.corning.com/environmentaltechnologies/index.aspx
http://www.corning.com/products_services/telecommunications/index.aspx
http://www.corning.com/lifesciences/worldwide.aspx
http://www.corning.com/specialtymaterials/index.aspx
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://www.youtube.com/watch?v=6Cf7IL_eZ38
http://bit.ly/wttgkT

A Culture of Innovation at Corning

Glass envelope
for Thomas
Edison’s light

bulb Processes for

mass producing Ceramic substrates
the television bulb  f5r automotive

catalytic converters

1579 1915 1947 1979 1972

First low-loss

Heat- : :

resistant optical fiber

Pyrex®

glass AMLCD glass
for computers
and large

screen TVs
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Life Science Division
Global Manufacturing Network

Oneonta Blackburn Warsaw

’ . Kennebunk

Salt Lake City i -

Union City

Monterrey

Reynosa

( Legend )

Plastic

Glass

[T

Equipment
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Products - Drug Discovery & Development Business
Product Lines

- LEAD Identification: Products for High Throughput Screening (HTS):
— 96 & 384 Wells - Solid, Clear Bottom, NBS Coating
— 1536 Well Assay

* Drug Discovery Consumables: Molecular Biology Products for
Genomics

— 96 & 384 Well Format g ‘_
* PCR Plates - HDPE, PP \ b
- Filter Plates - PVDF, Glass Fiber | it
- Storage - PP Plates, Blocks, Sealing Mats
- UV Plates

..........
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Products - Drug Discovery & Development Business
Product Lines (continued)

* Cell Culture and Mass Cell Culture:
Products for Cell Production
Hyperflask™ Celt. =

and Cell Based Assays. Culture Vessel
— TC Flasks - 25, 75, 150 cm
— Hyperflask

— TC Multiwells

— Cell Cube

— Cell Stack

» Cell Culture Permeable Supports:

Products for in vivo study of Cell Lines
— Transwells
— HTS Transwells
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Products - General Lab Product Lines

- Liquid Handling: Products to accurately measure and
dispense liquids.

— Serological Pipets

- Diagnostics: Products used in

Diagnostic Test Kits.
— Test Kit Components (1 X 8 Strips)

-

T

L
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MES Environment

ERP (PeopleSoft)

MES (Camstar)
Pl ACE (Advanced Computing Engine)

CORNING ‘ Information Technology



The Pl System - HA Environment

Pl Server Collective

Pl Servers

Pl Interface Servers

Pl Buffer SubSystem

Interfaces:

- Kepware OPC (1) using Uniint with WARM Failover
- Custom using Pl API

- PI UFL (60+ instances)

- PIACE

CORNING ‘ Information Technology ‘ 11




Use of Pl ProcessBook

Department dashboards

Display OEE

Machine state

Process data

Mechanic call board

Integration with maintenance management

CORNING ‘ Information Technology ‘ 12




Department Dashboard using Pl ODBC client

— i

- :iff.‘ : x .. - z - |Hu|ding Troubleshooting Guidel | Main
CORNING VAORLDWIDE

Color Codes

@ RED: Scheduled, not Rurning

I
C} YELLOW: Just Stopped or Low DEE
) WHITE: Not Scheduled
=1 minban < “ 4% 4 {:J GREEMN: Fully Operaticnal
ELINKING; Cycla Time = Standard

- -

227

=
=
=
L
-
=

103
_ o7 | 209 I

108 201

SYSTEM 3| SYSTEM 4 SYSTEM & SYSTEM B SYSTEM 7T
101
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Drilldown

127 ASSET TAGS:

128 ASSET TAGS:

MMHD 13855 MMH181339
baua Il AUTOMIB1031 b, Mold
o e cranyar7 L E [aban e
Tabuare (FFS [ Main |
Lon () Cushion: Shutdown 0.230 :Cushion -
Cycle Time: Shutdown || 127 MOLD 128 MOLD 1545 :Cycle Time

Injection Shutdown 233 dnjection Pressure
Picker Cavitation: 4 4 Picker Cavitation
Picker Cycletime: 1540 1543 Picker Cycletime

Picker Parts Processed In: 3604 FUNNING 3572 :Picker Parts Processed In
Picker Good Parts: 3572 3548 Picker Good Parts
Picker Reject Parts: 32 24 ‘Picker Reject Parls
Process Time: 284 284 :Process Time
Uptime: 232 BASES WITH LIDS MODE PACKED AT UPSTACKER 230 Hptime
RUNNING
Treater Rejected Parts: 2
Conveyor Base & Lids Reject Parts: 203 0 :Lids Ondy Good Parts Out:
Conveyor Base Reject Parts: 0 CONVEYOR 39 :Lid Reject Parts:
=535 FFS PICK § PLACE =352
Upstacker Base & Lids Good Parts Out: 3280 0 :FF5 Parts Processed In
Upstacker Base & Lids Reject Parts: 96 0 #FS Good Perts Out:
Upstacker Base Good Parts Out; ( e 0 FFSRoject Parts:
Upstacker Base Reject Parts: 0 E
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Drilldown

Asset Tag: MMH013659 } i
Main Previous
P Machine Mode: Shutdown

Set Date Range

—| Temperatures }—

Nozzle Temp: 465
Front Temp: 470
Center Temp: 470
Rear Temp: 475

Rear Most Temp: 474

System 6 Molding 127 Temperatures

+ MMHO13659_TOYO_HEATER3
470.00

F

410
10/24/2012 4:15:06 PM %= 24 00 hours < <  10/25/2012 4:15:05 PM

—| Pressures l—

Back Press: 51
Max Inj Press: 1084
Min Inj Press: 697

System 6 Molding 127 Pr

h28

.=, 24.00 hours A p 10/25/2012 4:15:05 PM

10/24/2012 4:15:05 PM
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Drilldown

Sys3 Base 1st Inj Pressure

Sys3 Base Baclk Pressure

SPC_INJ1PRESS for TLO13450 : [Individuals]

SPC_INJ1PRESS for TLO13450 : [Individuals]

14204

- 1471.85
- 1481.75
- 1451.54
i 1441.33
- 1431.13
- 1420592
- 1410.71

T8

T8

T

G674

- 792819

- 75.4251

A1l || Ll _..|||I|I.I||ﬂ_| n |||l.
M il f

71.5963

- 67.7635

F 63.9307
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Tabware (CMMS) Integration

.S
Print
-1 Record(s) found.
Work Order History Query
ecuiFrMENT: MIMHO0135590
Toyo 300T H - 127
DATECREATED | Wwo# | STATUS |DATECLOSED| EMPLOYEE DESCRIFTION REMARK S

6182012 FMTES251 Resdy to Wark Dsity rold clasning & sudit
8/17/2012 FMTE4TES  |Completed (8122012 |DUMONTF Datly PM - Not Completed * e
/162012 FMTE4320 Complated /162012 DUMCMTF Be it bl AT AR
5182012 PMTE4300 Resdy to Work .
/152012 FMTB3EE2 Complated /152012 DUMGCNTF Dzity M - Complated dors
B 1452012 PMTE33ST Completed B 1452012 DUMOMNTF Daihy PM - Completed done
B13/2012 FMTE2521 Completed B13/2012 DUMGCMTE Dzity BW - Complated dore
G122012 PMTG2456 Completed G122012 DUMOMTF Caily PM - Completed done
£/11/2012 FHTET2E3 Gompleted £/11/2012 DUMCNTF Diaity PM - Completed done
B/10/2012 PMTE1502 Complated 6/11/2012 DUMONTE BJ:_ --_r.\.ft::'":'ﬂez' dawn
/972012 PMTE1037 Camplated /972012 DUMCMTF o lialnatas s aa

Machine Down
8/3/2012 FMTE1015 Completed 6112012 FARSOMNES FM Completed
6/B/2012 FMTEOSTT Complatzd 6/B/2012 DUMCNTF Dizity PM - Complatad done
BT 2012 PMTED106 Completed BT 2012 CUMONTF Craiby PM - Completed done
B/E/2012 FyTERSIE Complated B/E/2012 DUMCMTF D I e e v

Machine Down
AR 17 PUMTRS1TA Cnminleter AR 17 DHLIONTF Miaihs Pl - Comnksted deine b
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Collecting temperature and humidity

Chart Tag: ENVWIROMMENTAL_TASI0_HUICphk: T 1.50575 Chart Tag: EMVIROMMENTAL_TAS10_TEMPCph:. TURE 2.23597
Humidity fram Omega contral Temperature from Omega Contral
Walue: 44 5000 Walue: F1.9000
Eng. Units: % RH Eng. Units: F
USLALSL: S5 /40 USLALSL: 75 /65
STDEW: 1.02855 STDEW: 0.12129
TG
[t —_—
=l R e o S P
=% 70 L ¥o
45 Sz
g2 55
=] Gt
B/S/2012 5:14:15.849201 P BAS2012 91406 P ) SM5/2012 G:40:17.70201 P GE2012 9:14:04 Pha
Chart Tag: EWVIROMMENTAL_TAST1_HUICph: T 206763 Chart Tag: EWVIROWMMENTAL_TAS11_TEMFPCph: TURE 958727
Humidity from Omega control Temperature from Omega Contraol
Walue: A7 000 Walue: 0. 2000
Eng. Units: %RH Eng. Units: F
USLALSL: S5 /40 USLALEL: 75465
STODEW: 1.20665 STDEW: 016393
Ei=2
= [
TH
514
T2
?D_&.m.w@.ﬁ.m.m. Wmmw | 0
GiS
42 66
=9- G
BM252012 5:14:495.025 P GA122012 91412 Phi )y BMS2012 §5:22:35 575 Phd GM182012 9:14:10 Phd
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Pl UFL interface being used to measure and collect Inside,
Outside Diameter and Ovality from shop floor equipment.

B

Extruder 203 Insida Diameter : [Individuals]

Extruder 307 Inside Diameter : [Indiwviduals]

1

IEH‘h’L.IﬂEf 205 Inside Diameter : [individual =)

.

Exdruder 3032 Inside Diameter : [Individuals]

0.2329
o
0,237
- e
0.235

023742

023625

023508

0316 [ 03'13’
031525

0.314 - 03141
031295

0.312 b 0.31165

0.31

||

3

0.1621 0.18180
018162

AE151

R 018137

0.1611 ELIEA
0.16077

01605

L

0.504

0.502

D438

0456

P 0503
050202
F 050103

I 050005

e

0433802

I

b

Extruder 209 Outside Diarmater | [Individials]

Extruder 307 Outside Dismater | [Irdividuals]

Extruder 205 Outside Diameter : [individuals]

Exdrudar 203 Outside Diarater @ [ndividusls]

0317 0217
031633

0.315 0.315

031433

031367
0313

0314

oo
0.312

oy
a7 F3TT

| 037633
Rk - 037567
0375 b 0.375

P D3T43F3
LT b 0.37367
o [

0372

0.257

0.256 025593
0,255 1+ I 0.25500
0,254 0.25407

0.253

0568
D567
0.566
0.585
0524

-
0562

I | . .

0.56567
[ 0.565
056432

056367
0.563

Extruder 309 Crality - [individusls)

Esdruder 307 Onality : [Individuals]

Extruder 305 Crality : [individusis]

Exdruder 303 Owvality : [Individuals]

000244

0002
0.00184

0.00124 0.00183

0.0006 0.D00ET

ik 0

1]

00025

0027 _
s b 0.00167
0000 b 000083
0 ‘0

]

00024 4

000124 0.00180

0.00121 000120

00005 0.000ED
o 0

0005
0,004
0,003
0002
0,001

1]

_D_L'ﬂ?ﬁ

000223

m o
1}
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Department Dashboard

_‘roductinn Lines|
I I I = 2

| 34160 Jolraw INNB /AP

OEE 1591%

QOEE 72.56%

37338

345744 37556

OEE 65.79% OEE 30.83% OEE 49.91%
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Drill down

1A Assembly Process avalability. 88.70% | S P packRution
AUTOS014932

Performance:  100.00% PRNTA012926
Quality:  98.09% PLUGS012932

OEE: 87.02%

‘ 1A Facer ‘ 1A Printer 1A Plugger

OUTFEED TO DRAW I3 FULL QUTFEED TO PRINTER IS FULL INFEED CHAIN JAM DETECTED. RUN MODEAVAITING FOR PARTS
A T A
Incoming Parts: 78846
Uptime {Minutes): 390
Part Per Min. Rate: 200
Process Time: 437
Good Parts: 77278

flain

Frevious
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Drill down further

INSPECTION STATION TOTAL MACHINE SCRAP 468

LENGTH REJECTS 156 TOTAL MACHINE REJECTS 733
FLIMMEL REJECTS 20

INSPECT DOOR OPEN REJECTS a

|IHFEED ESCI\F"EMENT| BULK DUMP CHUTE i — PART CUTTER
CYCLES WITH PARTS 19559 REJECTS ad
CYCLES WO PARTS 2451 PART STRETCH . — ———

- hi . q - ! CUTTER
lIIIlIIIlﬁtfl-:-:;lﬂlﬁl?ﬁh-lrlllllllllll N '::IL-:I:-TPFPEEElg|
HEATER ASSEMBLY %T %LI% { 1 “M” r MK ﬂ = E |'1

LT T
ROTATOR BELT

| single State Change | | otate Change Pareto | | Downtime Pareto |

| Tabware Report || Shift Totals | | Draw Schematics | WET |

|
| Inspect Schematics |
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Mechanic Callboard

B C2/! Board

11381/7P 6
2 [34713A 7
3 305 8
4 (387/NP 9
5 10
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Integration with MES and CMMS

AIMS TOOLROOM OVERVIEW

MACHINE TOOL ID MACHINE TOOL ID MACHINE TOOL ID
101 TLO10510 201 NO MOLD 503 TL012792
105 TLO10511 203 TL012693 203 TL160971
107 TL014431 205 TL012659 207 NO MOLD
109 NO MOLD 207 TL012795 509 TLO013447
110 TL012797 209 TL014222 1 TL161088
111 TL014196 227 TL013710 913 TL162006
115 Pt Created 5 TL014282
117 TL012523 97 TLO013704

SYSTEM 3 TL013450 519 TLO013700

SYSTEM 4 TLO14193 521 TL002275

SYSTEM 5 NO MOLD 523 TL161394

SYSTEM 6 TL014226 527 TL161110

529 TL162015
531 TL161126
533 TL012794
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MES system

Scan Badge To Log InfOut Production Summary Status Summary
- |tem:\251001008 ltem Desc:‘FLASKETTE,HYF’ERFLASK(HDCCV], IN HOUSE gg%
IS mins
Current PiecesRequ”egases Pieces RTS Cases Piec SRemam

. e Cases
Sthier PID{PID0091878 20800 65 14080 |44 6720 |21 [o4% |
MichaudDT .
swetth L0t|1651 2023 Sh|ﬁ |2 ‘960 |3 W
Total Unaccounted Pieces Pieces atrework 0 St

UnSchedule suspencl-wW Lot Change m Mold Change 0%
|O.27% |

Downtime History MACH_523 Scrap History
Time Up Reason Schedule Status: Scheduled Time Scrap Reason Qty From
6/18 16:13 u Suspend Status: No 6/18 09:57 Embedded 8 Mach
: P Dump Status: Not Dumping : mbedes 2©
6/18 16:12 Down Jams Available: Up 6/18 09:54 Embedded 9 Mach
6/18 09:29 Up Pcs Made: 14349 6/18 09:51 Embedded 8 Mach
: Mold #1 Mold #2 :
6/16 19:22 Down WIP - Other Asset Id Cav. Assetld  Cav 6/18 09:48 Embedded 8 Mach
6/15 21:24 Up [ ] 6/18 09:45 Embedded 8 Mach
: Pi Parent Int.
6/1521:23 | D Mold Wi Station i Chil Lahor Centsr 6/18 09:42 Embedded 8 Mach
el e mbedde -
6/14 18:51 Up 6/18 09:39 Embedded 8 Mach
Receipt Shipper Pallet Scrap Entry

q . Reprint Pallet ange i :These buttons require W Py
e ——_ 1 '-:Suh Scrap Reason Wore ...
Current Pallet Id

ty- u
Fcsin Tote | | ] . . i . ] . .

Shipper/Mastar Saan | )

reatment :

Receipt

Label
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HA Environment - Future

Pl AF Server with SQL Server
(standard)

Pl Servers

Pl Interface Servers

Pl Buffer SubSystem

- Kepware OPC (1)

- Custom using Pl API
- PI UFL (60 instances)
- PIACE

CORNING ‘ Information Technology ‘ 26




Future plans for the Pl System

Planning for the upgrade to 2012 this year
PowerPivot

Notifications

Server based SPC
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Benefits

Enables us to see opportunities for process improvements
Proven track record of providing value

Reliable software on reliable platform

High Availability Pl System
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Questions?
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