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Breaking New Ground
With Enterprise Pl System

Presented by Dan Moore (‘) DePuySynthes
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DePuy Synthes Background

ane\%eﬂvmen

Company of Johnson & Johnson - Global Presence

World’s Largest Health Care Company
119,000 Employees

250 Operating Companies In 57 Countries
Selling Products in More Than 175 Countries
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DePuy Synthes Cork Site

o -
OE.E}@ (!) Depuy SVnthes innovation centre b)
SUPPLY CHAIN JOINT RECONSTRUCTION oo orcass

Together, We Deliver

Manufacturing - Global Supply Chain - Innovation Centre
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DePuy Synthes Product Portfolio
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DePuy Synthes Core Technologies

Investment Casting - | CNC Machining

Clean & Passivation . ‘ X-Ray / FPI Inspection
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Business Challenge

 Lack of data to make informed decisions
« Lack of visibility into manufacturing and process data

 Numerous data sources, no central repository
— Manually recorded excel sheets
— Chart recorders
— SCADA’s
— Utilities Applications
— Etc.

 Restricted access to data
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Uses Cases

» Asset Utilization

« Downtime tracking

* Process Data Collection

* Environmental & Facilities Data Collection
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System Architecture

« Regional J&J PI Instance @on H.._nmm e
Hosted in J&J Data Center
] & [a] & [a] ke &
() [ Estrepriam |
Local APl Nodes Per Site e

(Redundant Pair)

« Multiple Sources
— Separate VLAN'’s
— PLC’s
— CNC Controllers
— Databases

e Unrestricted Access to
Pl Client Tools for J&J Users
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Leveraging J&J Pl System Standards

« Standard Naming Convention
— Universal S88 based tag naming across J&J
« Content Standard
— PI AF Templates & S88 Enterprise Structure
* Visualization Standards
— Content driven visualization templates
« Global Adoption and Utilization Framework
— Formal Process for driving training, usage and value realization
« Standard Qualification Documents & Protocols
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Automation Systems Control Tower

* PI ProcessBook Displays Published in Pl Coresight

« Home Screen — DePuy Synthes Global Orthopaedics
Overview

« Currently have Cork Site
Qualified

« Warsaw & Raynham
POC on-going

I J\ ems &
nalytics Automation Systems Control Tower (®) DePuy Synthes
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Automation Systems Control Tower

» Building Overview Screens - Machine Status Colour Coded
Digital Systems e

& Analytos S Building 1 Overview (2) DePuy Synthes
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Automation Systems Control Tower

« Drill Down to Individual Asset Display. Asset Utilization Data.

Digial Systems () MILL0039

& Anefly‘/ti‘c\s @

(9) DePuySynthes
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Automation Systems Control Tower

« Environmental Data Monitoring. Critical to Quality Parameters.
Digital Systems @

& Analytics @ @ Shell Room Environmental (%) DePuySynthes
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Automation Systems Control Tower

« Machine Process Parameters Monitoring for Engineering Analysis

Digital Systems
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Automation Systems Control Tower

« Critical Assets Identified and Highlighted for Review in Weekly Management Review
Meeting

Digital Systems e - . _
& Analytios % Cork Critical Asset Utilization () DePuySynthes
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FB Trays Mill 43 70 1 45 83 50
FB Trays Mill 45 62 0 0 0 0
FB Trays Mill 48 89 100 91 75 35
FB Trays Mill 48 86 100 93 82 90
FB Trays Mill 50 71 74 85 56 100
FB Trays Mill 51 79 2 33 100 100
MBT Trays LTHE 40 65 60 50 56 63
Pinnacle Machines LTHE 60 62 0 o 1 1
Pinnacle Machines LTHE 61 97 58 B4 62 71
Pinnacle Machines LTHE 62 0 0 0 0 0
Pinnacle Machines LTHE 63 96 68 63 72 T4
Pinnacle Machines LTHE 64 85 61 55 22 25
Pinnacle Machines LTHE 65 a3 2 24 41 7
Pinnacle Machines LTHE 82 89 74 83 76 76
Pinnacle Machines LTHE 83 93 72 81 i 75
Pinnacle Machines LTHE 84 76 69 62 77 74
Pinnacle Machines LTHE 85 a7 80 72 82 73

SPIRIT]

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC



Automation Systems Control Tower

« Dashboards used with Mobility

LU L]
FivEg
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AF Template Structure

@ Dstsbese [T Query Date = © @ O Back , Checkln %) « ] Refresh | (3 New Element = 2] New Attribute.
uuuuu GRNDOMS
.ga;m . | {[ Generai | crud Eloments | Atiriutes |ports | ansivses | Hotfcaon Rules | versen
Debuy Con
P @ Fems
T [ 5 ewows
- . B R0 [l @ R tame o vake Unit Of Meaare
— & o007 .
* apl evelopment 1ime = =
8 Groms it
& vomn v R e EE
5 RIS ® 2 Contoler Type Haas <Hone>
8 Fwos2
- B Gweooss B (3 Category: Machine Tags
ue to template roac = e —
Grlnder - § GRNDOIST B | ¥ Actve Program Murber m <Mone>
[ 3 oo 0m | acneTon o Data tione>
T | — - 8 soos 8 e w e
- 5 cnoosst
emplate e "+ s e pes
[ g e |\ WEm -
& cRND0OTS m | F Machine Status. Rurning one>
M H [ - Be | G achne Staus DT 1 <o
* nalysis an vent Frames bul H /7 5 -
— & oo B¢ | partount Convol 2 <tione>
5 G0
| 5 crroos Bé | art Countlast 2945 n <tions>
N~—_ [ @ cRDoss B | g Planved Dovnitime os secand
n I m | 5 cnwosse
I to All e |ates A [ m | Sande Overce 00% percmnt
- & Tussos G
& Te0s 23 Category: oE
— & w007 Be | FCoyumngPecennge  |86.87562629620613 ehion=>
& T
Tumbler H— T Z
jjngi'f & Rolking Shift Feed Hold Percentage percent
Template ~) g neenz @ e e
— B Teon 2
3 o B$ | ¥ Roing SRt furming Percentage | 36.7665172632331 % percent
« Templates Built to Lever P aCET - =
5 el B4 G Sl Al Percentage 0w percent
emplates bullt 1o Leverage L [EE _,
_ G i & St Feed Hod Percentage 0% percent
5 M4 | F Sftide Percentage 5.133853888580 % percent
i [ Event Frames mé | & st ruming Peceniage 50.8611111111111 % percent
Cross ites s
=g m— D& | & WeekRumnngPercenmge 0000 | 76.518518518518515 eione>
|88 Contacts B e | F weeky Ide Percantage B.50191E1015 % percent
32 Management ne & percent

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC 19



Element Relative Displays

D g tal Systems

R A MILL0039 (D) Depuysynthes

« Dashboards Built Element Relative,
One Dashboard Developed i
for >90 Assets Machine State Current Shift Machine State Last Shift

b Last Active Alarm Mes:

" 1% 44% 0% 55% 0% :; 0% 4% 0% Alarm CONVEYOR THERMAL TRIP
* : Active Alarm Number

M

b

Running

« Template Display With ?CurrentElement Appended to the URL

» https://YourCoresightmachine/Coresight/#/PBDisplays/13044?CurrentElement
=\\AFServerl\DePuy Synthes GO\DePuy Cork\Poly\MILL0039
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Downtime Tracking in Event Frames & PI DataLink

« All equipment templates include downtime event frames

« Downtime events used to capture start time, stops time,
duration, machine state & alarm code/message.

« PI DataLink used to empower engineers to investigate
unplanned downtime events
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Downtime Tracking in Event Frames & PI DataLink

Digital Systems

(%) DePuySynthes

CoMPARIES OF Hm.kl-..;-

2 Analytics

CNC Downtime Report

Report Start Time

21-Sep-17 00:00:00

Report End time

26-Sep-17 00:00:00

Asset

MILLOO38

Start time

End time

Duration

Alarm Message

Machine Status
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21-5ep-17 00:05:18 21-5ep-17 00:08:28 00:05:10

21-5ep-17 00:11:58 21-5ep-17 00:20:14 00:08:16 PALLET CHANGER DOOR INTERLOCK
21-5ep-17 00:20:15 21-5ep-17 00:31:41 00:11:21

21-5ep-17 00:32:01 21-5ep-17 00:35:06 00:05:05 Alarm SCATTERTOLERANCE
21-5ep-17 00:38:31 21-5ep-17 00:50:22 00:10:51 Alarm MAGAZINE DOOR INTERLOCK
21-5ep-17 01:33:06 21-5ep-17 01:43:52 00:10:46 Alarm SHORTBROKENTOOL
21-Sep-17 02:15:30 21-5ep-17 02:25:36 0 0:10:06 PALLET CHANGER DOOR INTERLOCK
21-5ep-17 02:32:52 21-5ep-17 02:37:12 00:04:20

21-5ep-17 03:36:58 21-5ep-17 04:06:06 00:29:08 Alarm MLOUTOFSPEC
21-5ep-17 04:22:22 21-5ep-17 04:27:.08 00:04:45

21-5ep-17 04:27:13 21-5ep-17 04:28.58 00:01:45

21-Sep-17 05:08:26 21-5ep-17 05:18:27 00:10:01

21-5ep-17 05:28:43 21-5ep-17 05:48:20 00:18:37 Alarm SHORTBROKENTOOL
21-5ep-17 06:21:18 21-5ep-17 06:22:18 00:01:00 Alarm EMERGENCY 5TOF
21-5ep-17 06:22:23 21-5ep-17 06:25:58 00:05:35

21-Sep-17 06:37:55 21-5ep-17 06:39:20 00:01:25 PALLET CHANGER DOOR INTERLOCK
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Asset Availability Data Pl DataLink

Digital Systems
2 Analytics

Part of ES&T

G <Ta 4o E1-0 02 October 2017
Value Stream
Asset

Shift Running Percentage

02 October 2017 Monday Day Shift 3
02 October 2017 Monday Night Shift 69.75
03 October 2017 Tuesday Day Shift 65.30
03 October 2017 Tuesday Night Shift 70.20
04 October 2017 Wednesday Day Shift 66.67
04 October 2017 Wednesday Night Shift 76.18
05 October 2017 Thursday Day Shift 59.97
05 October 2017 Thursday Night Shift 77.98
06 October 2017 Friday Day Shift 47. 93
06 October 2017 Friday Night Shift 57.99
07 October 2017 Saturday Day Shift 86.97
07 October 2017 Saturday Night Shift 76.25
08 October 2017 Sunday Day Shift

08 October 2017 Sunday Night Shift

6975

6530

CNC Weekly OEE Availability

70.20

66.67

Availability %

8697
76.18 77.58 76.25
59.97 5700
4788 1664
I I 17.48 I
R & & & & s
3 L I A,
& e;‘ & & F & F
B \a = S\ & A

(1) DePuySynthes

COMPANIES OF Qnﬂmmdgvﬁnwu
!
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Business Impact

Asset Utilization
— 11% Increase.

— Decrease in unplanned
downtime.

Environmental Data Monitoring

— Variations in relative humidity in
dip room linked to increase in
upstream scrap.

Data Access & Retrieval
— 80% reduction in data retrieval
time.
— Provided managers, engineers

and operators increased
visibility in machine data.

Behaviour Impact

— Empowered engineers to
understand and investigate the
manufacturing process in more
depth.
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Next Steps

« OSlsoft MTConnect
Connector Development

« Trend SPC Measurement Data

« Collect facilities energy monitoring data

« Trial Started on two more DePuy Sites

* Merge With MES Data To Calculate Full OEE Metrics

« Expose Data to Data Lake for More Advanced Analytics Using
Pl Integrator

* Roll Out Automation System Control Tower to all DePuy
Synthes Sites in Global Orthopaedics

g
g
n\\\uﬁr'l'l"/A
g‘
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Digital Systems &
Analytics Automation Systems Control Tower (&) DePuy Synthes

Breaking New Ground With
Enterprise Pl System

COMPANY and GOAL

DePuy Synthes is a global leader in

JOINTS

DACH

orthopaedic medical device products, and
wanted to improve asset utilization — |
v
CHALLENGE SOLUTION RESULTS
No central repository for Used an enterprise Pl System Data can now be accessed
machine data. Lack of as a standard method to by operators, utilities and
visibility into asset } access real time data and to } management from any
utilization analysis asset utilization location and any device
* Numerous data silos * Rapid deployment due to use of * Improvement in asset utilization
« No standard for data collection PI AF templates & element relative « Increased visibility into machine &
displays process data
» Unrestricted access for J&J users « Standard data collection approach
to all data developed for all sites
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Dan Moore
dmoore62@its.|nj.com
Senior Automation Engineer
DePuy Synthes, J&J

Billy O’'Connor
boconno4@its.jnj.com
Senior Systems Engineer
DePuy Synthes, J&J
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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

Download the Conference App

» View the latest agenda and create your own " .Iz\p;;gfo;e

+ Meet and connect with other attendees pr——
P> Google Play

Search OSlsoft in the app store S HTML
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Merci

Thank You

Gracias
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