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World-LEADING POSITIONS
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8,000 employees and is represented in
130 countries
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Our Objective — Standardize OEE

Howr:
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Solution — Our System Architecture
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The Role of the Pl System
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Examples of OEE standard
report




Plant performance : TEEP OEE Waterfall

SANDVIK

Tillgdnglighet Anlaggningse Kvalitetsutbyte OEE TEEP
fektivitet

63.2 % 102.0 % 98.6 % 63.6 % 60.4 %
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Plant performance : Stop Loss Top List Reason

. SANDVIK
Bl Stopptid (h)
Il Antal stopp

Stopptid (k)

ddojs |ejuy

Stoppkategorn (Orsak)

Tillgdnglighet Anldggningse Kvalitetsutbyte OEE TEEP
ffektivitet

63.2 % 102.0 % 98.6 % 63.6 % 60.4 %
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OEE Project as of today

Two PU’s are running system with approx 100 machines
connected. Remaining 700 machines will now be
connected according to plan.



Streaming Analytics — 2017
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context for
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Transformation

From signal to insight
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Coromant

i ene_rdrracrg

CO”eCt ra.Wda.ta, =:. » || General | Chid Blaments | Attributes  Pots | Analyses | Nothication Rules | varsion
used both for 80 o e

- 6 (IR

O E E an d P DA 't;{_f-;-f;mzﬁ-i

- [ 02

&F 0.#8403 (Double) 008

f::: 0.#8404 |::|::|I:IIJ|:I|E::I 1400

B ¥ 04757 (Double)
§ - 05 ¥ 00,4758 (Double)
Only a subset is -8 msen @ n.9750 Gate
b () penc_rdpencrng
- O 1000 | =1 0,#4120 (Double)
b Ut We CO I I e Ct f & 10000482 T ,-}" 0.#5201 (Double)
- [ 10000483
C I R C A : g ;::::ﬂ:z . «F 0.#5203 (Double)
y y #- (@ 10000489
An alytICS etC + & 10000401
i G 10000492
f- (@ 10000494
- (@ 10000495

e () 04
i~ (@ cne_statinfo <F 10,4732 (Double)
relevant for OEE, Mr 2.
- 3 10000402
much more for - 5 1000 & 0.#5202 (Do)
H-- [ 10000490 f}-: 0.#8402 (Double) 2400
: & 10000493
- [ 100004%

&F 0.#8405 (Double) 100

+
I ¥ 10000438 ¥ 0.#5406 (Dauble)
- (3 10000499 - ' ’

[



Calculate / Transform / Contextualize
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Voila! Human readable

Logic implemented

With a big effort to make this
reliable and trustworthy

Everything from raw
signal, process

analytics, contextualize Is
done within same platform

Production

InCycle

Production

Mo or Unable to classify Stop Loss




Pl Local

Global Pl AF/DA

Pl System
Connector

Machines

SAP Mil

UFL Connector

Local PI AF/DA

Relay/Connector

Machines Machines

Plantperformance

AF SDK

Machines

SANDVIK

Plvision

25



Pl Global

Local PI AF/DA

SAP M|

UFL Connector

Global PI AF/DA

Pl System Connector

Local Pl AF/DA

Local Pl AF/DA

SANDVIK

Plvision
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Pl Vision

« AF transformer changes the AF structure to make it human friendly.
« Creates event frames based on machine stops and connect order.

* Production have started to created their own graphs / analyses with PI
vision and data link. Not only OEE

 AD groups are used for security

27



@)
®

i

Pl Vision : Fette presses, live update

OSlIsoft

Pl Vision

Fette overview (read-only)

Fette:MP 120 G1:NR 540 Line 4

Fette:MP 120 G1:NR 544 Line 4

Fette:MP 120 G1:NR 551 Line 5

Conn Idle

Fette:MP 120 G1:NR 361 Line &

Conn Idle

Fette:MP 120 G1:NR 565 Line 6

Fette:MP 120 G1:NR 391 Line 9

Conn Inspection

Fette:MP 120 G2:NR 552 Line 5
. T

Fette:MP 120 G1:NR 541 Line 4

Fette:MP 120 G1:NR 545 Line 4

Fette:MP 120 G1:NR 553 Line 5

Fette:MP 120 G1:NR 562 Line 6

Fette:MP 120 G1:NR 566 Line 6

MoConn

Fette:MP 120 G1:NR 594 Line 9

Idle

Idle

Idle

Idle

Inspection

SANDVIK
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Fette:MP 120 G1:NR 542 Line 4 Fette:MP 120 G1:NR 543 Line 4

Fette:MP 120 G1:NR 546 Line 4 Fette:MP 120 G1:NR 547 Line 4

Conn  Idie Conn  Production
No or Unable to classify Stop Loss

Fette:MP 120 G1:NR 556 Line 5 Fette:MP 120 G1:NR 560 Line 6

Conn Idle Conn Idle
No or Unable to classify Stop Loss [l

Fette:MP 120 G1:NR 563 Line 6 Fette:MP 120 G1:NR 564 Line 6

Conn  Production Conn  Idie
No or Unable to classify Stop Loss [l

Fette:MP 120 G1:NR 567 Line 6 Fette:MP 120 G1:NR 530 Line 9

Conn  Idie Conn  Production
Fette:MP 120 G1:NR 595 Line Fette:MP 120 G2:NR 550 Line 5
Conn Inspection NoConn Idie

Fette:MP 120 G2:NR 554 Line 5
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Fette:MP 120 G2:NR 555 Line & Fette:MP 120 G2:MR 557 Line 5
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Pl Vision : Machine detalls

SANDVIK
| Coromant |
O5lsoft
Pl Vision
V) Fette detail (read-only) Asset | Fette:MP 120 G1:NR 542 ¥
*-‘6 |
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Machine Status Machine Information E
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10000082
Unloading

11189100-D0
Mo or Unable to classify Stop Loss
2,2608 2004
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Integration to ERP / MES SANDVIK

Coromant

« Machines information from SAP EAM
« SAP MIl sends information to Pl UFL connector REST

* Product/Order Information from SAP PLM / MES
» Plantperformance write/read information to Pl by AF SDK



AF Transformer / Pl System Connector SANDVIK

Coromant

« Pl system connector is used for 2 tasks
« Send aggregated local machine information to a global PI installation.
« Send verified templates from the global PI installation to local PI installation.

« AF Transformer
« To transform AF structures so it fit end user, example human or system



Development of new Pl components SANDVIK

Coromant

Osisoft develop 3 new connectors for Sandvik
Pl Connector for OPC Fanuc Focas
Pl Connector for OPC MTconnect
* Pl Connector for OPC Siemens RPC Sinumerik

Coromant project team also supported OSlsoft with beta testing of the following products
* Pl Connector for OPC UA
* AF Transformer
 PI Connector Relay
« Pl Data Collection Manager
* Pl System Connector
Pl UFL Connector

All of these products are critical components for the OEE project
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Challenges

* Firewall/Network

* Development of new products/functions
« Security

* OEE project timeline and resources

* Scope creep In project (PI)

35



Next step Pl

e Integration with Power Bl (ongoing POC)

« Expand functionality to more than only OEE

* Tighter integration with SAP MII

~» Start to use more types of connectors/Interface
onnection to more production related systems
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e e LY
Global OEE system at Sandvik Coromant

Supporting tool for production units showing how
expensive CNC machines are used and what losses
we have in each area.

SANDVIK

Clear data that change leaders

Combining flexible

Collect and consolidate data fro -
interchangeable components that

multiple systems, machines and can act on.

sites and display result that gives we can grow and move as the

operators and change leaders a organization changes. Tracebility

visual view over how each on machines and data is also _ -

machine is used in real time or in vital. * We expect to gain a minimum of

the past. 1% per machine and year in
improved OEE on all machines.

» Possibilities with PI that was not
know as the project started.
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