Manufacturing Performance
Management using SAP OEE

Implementing and Configuring Overall
Equipment Effectiveness

Dipankar Saha
Mahalakshmi Syamsunder
Sumanta Chakraborty

Apress’




Manufacturing
Performance
Management using
SAP OEE

Dipankar Saha
Mahalakshmi Syamsunder
Sumanta Chakraborty

Apress’



Manufacturing Performance Management using SAP OEE: Implementing and Configuring
Overall Equipment Effectiveness

Dipankar Saha Mahalakshmi Syamsunder

Kolkota, West Bengal Bangalore, Karnataka

India India

Sumanta Chakraborty

Bangalore, Karnataka

India

ISBN-13 (pbk): 978-1-4842-1151-9 ISBN-13 (electronic): 978-1-4842-1150-2

DOI10.1007/978-1-4842-1150-2
Library of Congress Control Number: 2016940067
Copyright © 2016 by Dipankar Saha, Mahalakshmi Syamsunder, Sumanta Chakraborty

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction

on microfilms or in any other physical way, and transmission or information storage and retrieval, electronic adaptation,
computer software, or by similar or dissimilar methodology now known or hereafter developed. Exempted from this legal
reservation are brief excerpts in connection with reviews or scholarly analysis or material supplied specifically for the purpose
of being entered and executed on a computer system, for exclusive use by the purchaser of the work. Duplication of this
publication or parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s location, in its
current version, and permission for use must always be obtained from Springer. Permissions for use may be obtained through
RightsLink at the Copyright Clearance Center. Violations are liable to prosecution under the respective Copyright Law.

Trademarked names, logos, and images may appear in this book. Rather than use a trademark symbol with every
occurrence of a trademarked name, logo, or image we use the names, logos, and images only in an editorial fashion and to
the benefit of the trademark owner, with no intention of infringement of the trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if they are not identified as such,
is not to be taken as an expression of opinion as to whether or not they are subject to proprietary rights.

While the advice and information in this book are believed to be true and accurate at the date of publication, neither the
authors nor the editors nor the publisher can accept any legal responsibility for any errors or omissions that may be made.
The publisher makes no warranty, express or implied, with respect to the material contained herein.

Managing Director: Welmoed Spahr

Acquisitions Editor: Celestin Suresh John

Development Editor: Matthew Moodie

Technical Reviewers: Suman Mukherjee, Sumanta Chakraborty

Editorial Board: Steve Anglin, Pramila Balen, Louise Corrigan, James DeWolf, Jonathan Gennick, Robert Hutchinson,
Celestin Suresh John, Michelle Lowman, James Markham, Susan McDermott, Matthew Moodie, Jeffrey Pepper,
Douglas Pundick, Ben Renow-Clarke, Gwenan Spearing

Coordinating Editor: Rita Fernando

Copy Editor: April Rondeau

Compositor: SPi Global

Indexer: SPi Global

Distributed to the book trade worldwide by Springer Science+Business Media New York, 233 Spring Street, 6th Floor,
New York, NY 10013. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail orders-ny@springer-sbm.com, or visit
www. springer.com. Apress Media, LLC is a California LLC and the sole member (owner) is Springer Science +
Business Media Finance Inc (SSBM Finance Inc). SSBM Finance Inc is a Delaware corporation.

For information on translations, please e-mail rights@apress.com, or visit www.apress.com.

Apress and friends of ED books may be purchased in bulk for academic, corporate, or promotional use. eBook versions
and licenses are also available for most titles. For more information, reference our Special Bulk Sales-eBook Licensing web
page atwww.apress.com/bulk-sales.

Any source code or other supplementary materials referenced by the author in this text is available to readers at
www. apress. com. For detailed information about how to locate your book’s source code, go to www.apress.com/
source-code/.

Printed on acid-free paper


mailto:orders-ny@springer-sbm.com
www.springer.com
mailto:rights@apress.com
www.apress.com
www.apress.com/bulk-sales
www.apress.com
www.apress.com/
source-code/
www.apress.com/
source-code/

Contents at a Glance

L o xi
About the Authors........ccmimmimmmmee s ——————— Xiii
AcknOWIedgmENtS .......uuurrmmissssmmenmmmmmmssssssssssnssssesssssssssssnnnssssssssssssnnnnnssesssssssnnnnnnnnness XV
INtroduction........cccuvemismnsm s ————————————— xvii
Chapter 1: Manufacturing Performance Management: An Overview ..........cccuueuuns 1
Chapter 2: SAP OEE: A New Product for Manufacturing
Performance Management .........cccccunsmmmnmnsssssnnmmssssssnmssssssnnsssssssssssssssnnssssssnnnnsssss 11
Chapter 3: The SAP OEE Add-on Component of ERP.........ccccccinrrrinssssssnmnnnnnnnnssssnns 23
Chapter 4: SAP OEEINT for Integration of ECC and OEE..............ccccevrnnnnnnnnnnsssnnnnns 91
Chapter 5: OEE Configurations in SAP Ml ...........ccccccimmnnnnmmnmnssssnsnmnsssssssssssssnnns 117
Chapter 6: SAP OEE Dashboard .........c...cccmnnnsnmnnmmssssnnnssssssssnssssssssssssssssnssssssnnnnns 145
Chapter 7: SAP OEE Customizations........cccusssesnsnssssssnssssssssssssssssssssssssnsssssssnnnnss 185
Chapter 8: Additional features of SAP OEE Management ...........cccccuseennnnsssnnnnas 227
Chapter 9: SAP OEE: Reporting and Analytics .......ccccmmmmsssmmnmsssssnnnssssssnnnssssssnnnns 255
APPCNAIX.reeierssssssnnnnnnnmerssssssssnsssnnneessssssssssssnnsssesssssssssnssnnsnsesssssssssnnnnnnsessssssssnnnnns 275
GlOSSANY . uuuuunneenssrnsssssssnnnnnnnssesssssssssnnnnssssssssssssssnnnsssssssssssssnnnnnnsssssssssssnnnnnnsnsnsssssnn 331
INAEX. i ————————————_——————4— 335

iii






Contents

FOr@WOKd ...ccuiiiissnnnnmssssnnnnmssssnnnnsssssnsnssssssnsnnsssssnnnnsssssnnnsssssnnnnsssssnnnnnssssnnnnnssssnnnnssssnnns Xi

About the AUtROIS......ccuussemmsssnnmmsssnmssssnmssssnssssanssssanssssansesssnsesssnnesssnnesssnnssssnnssssnnnsss Xiii

AcknOowIedgmENtS .......cuueummssssssmsennmmmmmssssssssssnssssessssssssssnnnnssssssssssnsnnnnnssesssssssnnnnnnnnnsss XV

INtroduCtion ......ccccuriiissnnnnmmsssnnnnmsssnnnnsssssnnnnnssssnnnnessssnnnnsssssnnnnnssssnnnnnsssnnnnnsnsssnnnnnssnn Xvii

Chapter 1: Manufacturing Performance Management: An Overview ..........cccuseuuns 1

Need for KPIs to Optimize Manufacturing Performance...........cccocvvvevriennssesnscsnnnennens 1

Benchmarking and Target SEtting ... 3

OEE Standard and Its CalCulations ...........cccoueereeenerresinesssesesessesss e sse e ssssessessssesssennens 4

The Need for an Effective Operator Interface for Data Collection ...........ccocevverververcercnnnene 7

Shop-Floor to Top-Floor Integration ............cccceeeeceercncsss e 8

E3 1141 0P S 10
Chapter 2: SAP OEE: A New Product for Manufacturing

Performance Management .........cccccuusmmnnmmssssnnnmmsssssnssssssssnssssssssnssssssnnnnsssssnnnnsssss 11

SAP OEE on MII pIatform ..o e sn s sennens 11

Solution Architecture of SAP OEE............cooioeeeercrcer e se e 12

SAP OEE: Product OVEIVIBW .......cccccceeeerierrnsessessssessessssessssessessssessssssssssssssssssssssssssssensnnens 15

SAP OEE FUNCHONEAI MOUEL .......coeeeeeeereeeeeeeeeeeenessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 15

SAP OEE Add-on Component in ECC..........cccorevrererere s rereressereesessesessesessesassessssessssessessssesssesssssaes 17

SAP OEEINT for Integration of ECC and OEE .............cccoerererercerersereesereresseseseressersesessesessesassessssessenenas 19

SAP OEE Operator Dashboard (WOFKET Ul)........coeeeeerererererererensereesersesessesessessssessesessesessessssessenessenesaes 19

SAP OEE Reporting and ANAIYEICS .......ccoeeerererererererereseresessesesessesessesessesessessssessssessssessessssessesessenssaes 21

SAP OEE: BENETILS.....cceiueeererreirerirsc e sns s sn s sns s sns s 22

1141 1P SRS 22



vi

CONTENTS

Chapter 3: The SAP OEE Add-on Component of ERP.........ccccenvrrissssssnnsnsnnnssssssnns 23

OEE Master Data in ERP ... 23
Shift CONFIQUIALIONS ......coveececeeer e s r e s p e nnas 24
OEE Configuration Data in ERP.........ccoeoeeeieneccse et sne s s s s s snenas 29
Data CollECtion CAIEUOIY .......ceceeerereeereririee s ss e s e nr s 30
Data EIEMENT TYPE.....ceveeeeerireeccrerie s e e e e nr e s 31
Data EIBMENT ... 34
Data ColleCtion CONEXLS........cccoerererererererereeesesee e e 35
Data Collection EIBMENT ... 36
Hierarchy Node ClasSifiCation............cccceeerueenernnescsressesesis s s 39
MACNINE GIOUPS.....veeerrreeeeserseeesesseeseses s e e esss e e ss e se s se e s s se e e s s se e e s e e sa e e e s se e e e nsenn e s nsnsnnes 39
ProduCtion MOGES..........ccoeerereeeerericee e 40
ProduCtion ACHIVIIES ......cccocerereeererererecse e 41
KPI CONFIGUIALION........ceeeeeccriie e e s e s e s 42
Hierarchy MOE! iN OEE .............cccoceiieecririeecs s ne s snns 44
GIODAI HIBIACRY ...ttt e e e np s 45
Plant HIBFAICRY ........cccoeeiieeeeirirteccririe ettt nnp s 53
ALE Customizing Settings in ERP for Integration with OEE ...........ccooevrvrrrrrnriercennnne 77
ALE Customizing Settings in ERP for Communication with Ml ..o 78
SUMMEAIY ...t e e e e s R e AR e ene e s ae e e e nne e nanas 90
Chapter 4: SAP OEEINT for Integration of ECC and OEE .............cccevnsnnnnnnnnssnnnnnnns 91
Configuration Templates for OEEINT............ccoorvrernicnnnniessse s se s ses e ssesessens 93
SAP OEE NetWeaver Configuration CTC...........ccovceeereeennesiressse s sesse e e s sseses e ssssessssessssenes 94
SAP OEE Integration Configuration CTC...........coveiiieenne s se e s senes 96
OEE Integration Configurations ...........cccceeeeeresesesese e sse s ssessssesssesessss s ssssssssssssnnns 101
GIODAl CONFIGUIALIONS ...t s s ns e nenn e e e e 101
Supported Plants CONfIgUIAtioNS ..........oeeeerernererirre e s 102
IDoc Message Listener Configurations...........ccocoveeenerennencsissesesesese s sessssesnens 103



CONTENTS

Processing Rule CoNfigUrations...........ccceuvrereerereerereeseseseseressessssessesessesesssssssessssessssessssssssssssessssesssnenes 104
Scheduler CONfIGUIALIONS .........ccoviererrererererere s ressesss e e ssesessessssessesesaesessesessessssessssessssesssssssesansens 104
WOrkflow CONfIQUIAIONS .....cceueveeerierererere vttt ss e sa e e sa s sae e ae e sae e e e sae e naenenaes 106
Transfer of Data from ERP 10 OEE............coconnninsssssssssssssssssssss s ssssssssssssssssses 109
1111 112 SRS 116
Chapter 5: OEE Configurations in SAP Ml ..........ccccccmmnnnsennnnsssssnnsmsssssssssssssnnns 117
User Roles and AUthorizations ... 117
USer ROIES fOF SAP ERP ... 117
User Roles for OEE Integration Services in SAP MIL...........cccooiinnriienrreeesessee e 118
SAP OEE CTC WIZarUS.......ccereeererreseserssssssessssessessssssssssssssssssssssssssssesssssssssssssssssssssnsssens 119
SAP OEE Configuration CTC .........cooveeererrnenerersnsesssessssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenes 120
SAP OEE Migration CTC ........ccceeeereereserrsesesessnsssesessssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 122
SAP Ml Configurations for SAP OEE............cccccooeerierenerensscse s se s sse e ssesennens 125
Display ERP SyStem Data ..........ccccverererererenierseserssesesessesesessssessesessesessessssessssessssesssssssssassesassesssnenes 127
GENEral CoONfIGUIALION........ccceueerrerererere s res s e se s rae e se e s e sae e ae e sae e saesa s e sa e e sae e sae e naenannenanneres 129
ACtiVity CONFIGUIALION ......covereeeerereree st rse s ra s s e rae e e sae e sae e aenasae e s e sa e e nae e naen 137
Order Status Description Configuration...........ccceceverrererieresiers s ses e ssesessesessssassesassesassenes 141
0012 gD 0 L 141
Scheduled Downtime MaiNtenANCE..........ccverinnin 142
OEE Configurations TranSPO..........cccoceeeeeneiere s see e seessessesnssnesnssnssnssnssnssnssnsnnnns 143
SUMMAIY ...ttt e s ne e e sae e e ere e s e nan e nne e s e nnnnnnnns 144
Chapter 6: SAP OEE Dashboard .........c..ccccmnmsnmnnmmssssnnnmsssssssnmssssssnnssssssssnsssssnnnnns 145
Dashboard Configuration..........ccuceeeereenscsesssese e ene e 145
Dashboard Configuration EIEMENTS ..........ccveeerrrrescrirreese e nnns 145
OEE Dashboard DesCription Tab...........ccccerreienenrnrsesessessssesessssssesesssssssesesssssssssssssssssssssssssssssssssssnnns 146
Dashboard Section CONTENT ... 146
Dashboard BULLONS ..o 146
Dashboard Button OPtioNS.........cccceeererererr s sre e e se e sa s sae e sae e sae e e snesaesees 147

vii



CONTENTS

Types of OEE D@ShDOArC...........cccueereemiernseresinese s e e sennens 147
Plant Monitor DashDO@rd. ... 147
Line Monitor DASHDOAIM ..o 148
Operator DAShDOArM ...........coreiiiierr e s e e e sa e e 149

Standard Functionalities of SAP OEE............ccovinnnsessss 170
Download and Release of Order-Operation ..........ccccovevrcererieresrereneseseseseseressersesessesessesessessssessssenes 171
Execution of Order-Operation, Which Includes Start, Hold,

ANA COMPIETE AN OFABT......eeveeeeerererererteeree e s s e ras s e ee e ssesessesesaesae e saesesae e saesasseraesesaenesaeenaeanaens 171
Order DOWNEIME TAQGING ..veuevreereererrerererereresersesersesessssassessssessssessesessesessessssessssessesessesssessssessssessenenes 173
Four KPI Calculations in Real-time ... 173
0] L 0 [T o] 174
GOOdS MOVEMENT iN OEE.........cccouuiiniinsissisissssi s s 176
Update Order Confirmation and Goods Movement t0 SAP ERP ........c.cocvevrvevrveverererere e 179
Real-time Monitoring of Shop Floor through OEE Dashboard.............cccceeeververrvererereneneseneresereenenns 180
Near Real-time Replication of OEE Transaction Data to HANA .........coeorevrvernvererere e reserseenns 181

SUMMAIY ...t sre e sr e s s s s s s s r s s s n e s e s s s s e e s s nr e e e nnennennennenn e s e s e nnnnnnnnnnannan 183

Chapter 7: SAP OEE CustomizationsS.......ccussssesssnmmmsmmsssssssssssssssssssssssssssssssssssnns 185

OEE CUSTOM ACHIONS .....ecucriiccrnrieiss s s ss s s s s s 185
Custom Actions for OEE Shop-Floor Data ColleCtion ...........ccccevveverresnenniessere e 186

OEE Data MO L........c.coerereeereserere s n s sss s s sn s s s snnse s 189
Data Model FIOW fOr EVENTS.........cococirerecrecccciceeee s 190
Data FIOW fOr Order RUN ..o 191

Customizing OEE Configuration Data .........cccceeeverervnnrnns s see e e e senenns 192
Customizing Production ACHIVILY .........cceererrererrererereseresesereseressersesessesessesessesassessesessssessssassesassesssnenes 192
Customization of OEEINT Workflow Configurations ...........ccceeeeeevererererereressersssersesessssessesessessssessenees 197
Customization Scenarios of OEE EXIENSIONS ... 198
Access Global Context from Standard SAP OEE Dashboard ... 199

viii



CONTENTS

SAP MII-Based OEE ANAIYLICS ........ccocceenmrerennernesesessesesessssessssessessssessssssesssssssssssnssnens 200
Customization Scenarios in SAP OEE ... 200
Scenario 1: Manufacturing Automation Systems’ Integration with SAP PCo and SAP MII.................. 200
Scenario 2: Shop-Floor Data Buffering in SAP MIl..........ccceeverrrereriersrereeresesesesesesessessssessssessesasaens 204
Scenario 3: Custom Extensions in SAP OEE Dashboard ... 206
Scenario 4: Custom SAP OEE DaShDOAr..........ccuuurmremrmsmmninssssssnissssssssssssssssssssssssssssssssssssssssssssssenss 208
Scenario 5: Calculate and Monitor CUSIOM KPI ... 211
Scenario 6: QM Notification HANAING........cccccvverrierriererere e resersssersesessesessesesesassessesessssessesesaens 215
Industry Use Cases for SAP OEE...........oo s sne s s s s snnnns 218
SUMMEAIY ...ttt ae s e ae b s e s e e s a e e s ne e n e nnnnnnnns 225
Chapter 8: Additional features of SAP OEE Management ...........cccccuseennrnsssnnnnns 227
Creating PM Notification from WOrKer Ul...........cccoovierrnmrennnernnnnesssesesesesss e ssesessens 227
PrEIEOUISITES. ... cerveeeeceresieee et e e e st se s e ae e ne e s e e e e s ennnnes 228
Report Notification in Manage DOWNLIME..........ccoeeeerrnecrrree e 229
Create PM NOEFICATION.........cccoverereciecceeccee s 230
I e Ry o T= T LT g 232
Data Collection at Maching LeVel ...........c.coveeniininnninnisssss e 233
Manual Correction of Order Execution Data...........cccoocoerreinersncnensncsessese s 234
Data Maintenance through CSV/XML UPI0ad ..........ccocvverrerrernersessessessessessessessessessesenns 237
Data Maintenance of Reason Codes through CSV Upload...........ccccceeverererierensereeseresesesesesesserssenns 237
Data Maintenance of Downtimes through CSV Upload...........cceeevererrererererseressersesessesessesessesessessssenes 238
Quick Setup of a Demo SAP OEE Plant without Having an ERP Connection................. 240
SAP OEE Demo Plant Master Data SEtup CTC .......ccoceverereieererreesee e see s sessessesseesassaesssssesasssssssssnenns 240
SAP OEE Demo Plant Order Data Setup CTC.......cceovverererrrerrisree e see e sesseesaesessessaesaessesassssssssssssnns 242

ix



CONTENTS

Download and Reuse the Standard Ul Code for Customization............ccccoccveeericrnnnennes 242
Application Launch Pad for Goods MOVEMENL..........cccccvverierreriernerieeserseessesssessessasenes 243
Configurations Required to Use the Goods Movement App Customization Configuration................... 244
ACtiVity CONFIGUIALION ......ccvevereerieeree s s s rae s se s e e s ra s e s ae e saesessesasaesae e saesesaenasaesasaesasnenaenenan 244
Activity Options to Configure the GOOUS ISSUE APP......cceererrererrereerereereresessersssersesessessssessssessesessesenaes 245
Activity Options to Configure the GOOdS RECEIPT APD .evevererrererrerrrrereerereresersssersesessesessessssessssessenenaes 246
Use Case for GOOAS MOVEMENL..........cccoceerererererereresesesese e 253
ST R 253
Chapter 9: SAP OEE: Reporting and AnalytiCs .....c.ucccunrrssssnmnnsssssnnsssssssnnnsssssnnnnss 255
Real-Time Dashboards: Worker Ul (Dashboard) and Plant Monitor ...........c.cccccverenrnnne 256
Local Plant-Level REPOITING ........ccoeerrerennersenisesesesesesse s se s sss s e s 258
Global Consolidated Reporting at the Corporate Level with SAP HANA ....................... 263
ST 274
APPCNUIX.rereirsssssnnnnnsnsmmsmsssssssnssssssesssssssssnssssssssssssssssssnnsssssssssssssssnnnnsnssssssssssnnnnns 275
Section 1: Automated Data ColleCtion ............ccocceviereniriennninesn s 275
SAP OEE Service Interface: SAP OEE Integration............ccooevieeniennicninscnnscsesse s sessesensens 276
Section 2: OEE Standard Database TabIes..........c.cocevermrrerrnenerensesesessess e sessessesesnens 284
Section 3: Customization Configuration In General Configurations............cccvevrerrennen. 300
Section 4: Standard Activity Configuration............cccccveevrsrcscscscsces e 305
Section 5: Extension Configuration............ccecucerenrserennennsesesesse e ssesesnens 312
Section 6: GIODAl CONTEXL ........cccovreeicrerecrereere e 326
SAMPIE XML VIEW COUR .....ccveereerereererereeereesessesessesassesssersesessessssessssessssessessssesssssssssessssesssnssssnsssssssaens 329
GlOSSANY cesuuennrssssnnnnmssssnnnnmssssnnnmessssnnnnessssnnnsessssnsnsessssnsneessssnnneessssnnnessssnnnnessssnnnnss 331



Foreword

As Robin S. Sharma once said, “What gets measured gets improved.” In the industrial space, the process of
continuous improvement is founded on this concept. There are always new and challenging ways to drive
improvements in processes and workflows, but understanding their priority, cost, and impact on the rest
of the system isn’t always easy. It comes down to tracking the resources—people and machines—that are
performing the work and then managing any variations that arise from the standard process. People are
needed at the operations level to deal with variations, and there’s no shortage of machine tools to provide
technical feedback on how well a process is running. In fact, these tools have been refined so much that
one can easily apply the concepts of manufacturing-process improvement to improving things in one’s own
daily life.

Take the example of commuting to work in the morning rush and trying to avoid traffic. I might start the
process by planning out a route via a GPS or an online maps website and noting the expected duration of
the trip. Then after taking the route, I can compare the actual time to the planned time, and also the quality
of my experience during the commute. From there, I may try alternate routes depending on the given time
of day or things like weather, construction, annoying intersections, and so forth. This is essentially what the
Overall Equipment Effectiveness (OEE) metric is measuring, but it is applied specifically to manufacturing
processes. While OEE isn’t a singularly perfect metric and can’t be looked at in a vacuum, it does cover many
scenarios, and it can be a tool that provides guidance to an overarching continuous-improvement strategy
like Short Interval Control. It can be a tool with which your organization can determine where the industrial
engineering budget is spent.

For those of you who have been part of the SAP MII community from the start, you know that we are
continually innovating as a collective group, building off of the success of one, or many, customers and
using these stories as a mechanism by which to grow new and innovative solutions. Without this kind of
ecosystem and sharing of stories we would be much further behind than we are today. We owe a great deal
of our success in this space to key experts in the MII field, a few of whom have authored this book-Dipankar
Saha, Mahalakshmi Syamsunder, and Sumanta Chakraborty. Dipankar has a long and rich history with the
MII product, having co-authored a previous book on MII, and is very active in the SAP Community Network
(SCN) for MII, writing many notable and forward-looking blogs and documents on MII. Mahalakshmi is a
leading expert on the SAP Manufacturing Suite and has many online documented resources and successes
in the automation and performance-management arena. Last, but certainly not least, is Sumanta, whom I
have had the pleasure of working with at SAP for many years now, where he is the lead Product Owner for
the development of the SAP OEE solution. His cool and personable manner of working through problems
behind the scenes and in front of customers has proven how valuable a resource he is to our organization, as
people have been asking for an OEE solution for many years and his work has made that a reality for them.
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FOREWORD

The efforts of those mentioned, along with the efforts of the countless others who have contributed to
knowledge sharing and innovation, are the lifeblood of what enables this community to thrive. I am very
blessed to be part of it and am truly in awe of the work done all around the globe to further promote effective
and organized manufacturing operations. I am looking forward to the next step in innovation. We have many

ideas and many contributors, and this is a true testament to the power of our community and the creative
thinkers who make it up.

—Salvatore (Sam) Castro

Director, LoB Manufacturing, SAP Labs, LLC
Dresher, PA, USA

February 2016
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Introduction

SAP Overall Equipment Effectiveness (OEE) is a manufacturing performance-management solution from
SAP used for managing and measuring execution and performance in manufacturing industries. This
book is intended to provide a thorough guide for using and customizing SAP OEE. It is the product of many
months of effort, and we bring together our knowledge and expertise in this topic with the lessons we have
learned through several SAP OEE implementations. We sincerely hope that, as the first book on the topic,
this will be a useful resource for all those who intend to use and implement SAP OEE.

Target Audience

This book is intended for consultants, developers, and users implementing and using SAP OEE.

Structure of this Book

This book is organized into nine chapters as follows:

Chapter 1 explains manufacturing performance management and how different KPIs are used to
measure it. It also explains the OEE standard and its calculation, as well as the importance of enterprise to
manufacturing execution systems’ integration for data collection and analysis.

Chapter 2 explains the OEE solution as delivered on the SAP MII platform along with its architecture
and different components of the solution. In addition it covers the overall usage and benefits of the solution.
Chapter 3 explains the add-on component for SAP OEE available in SAP ERP and how to configure
the master data, configuration data, and transactional data required for SAP OEE. It also reviews the

configurations required in SAP ERP to transfer the data to SAP MII for setting up OEE.

Chapter 4 explains the OEEINT component available in SAP MII to transfer OEE messages
bi-directionally, how to do the basic configurations in MII for OEE, and how to transfer the different
messages from SAP ERP to MII for OEE and then how to monitor them in MII.

Chapter 5 explains the configurations required in SAP MII for OEE along with the user roles,
configuration wizards for OEE, and different worker UI configurations in MII for setting up OEE dashboard
and OEE configurations transport.

Chapter 6 explains how to configure, set up, and use OEE dashboards or worker UL It explains the
different types of standard dashboards available in SAP OEE and how to report downtimes and various other
operational data required for OEE calculations. It also explains the standard data flows in SAP OEE, with the
database tables involved in the transactions. It also covers the OEE KPI calculation logic and the mechanism
by which to trigger the order confirmations and goods movement from SAP OEE to ERP and replicate the
data to SAP HANA for analytics.
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INTRODUCTION

Chapter 7 explains the different customization and enhancement options available in SAP OEE along
with the OEE data model, customizing OEEINT workflows, and OEE analytics on SAP MII. It also explains
different scenarios for enhancements on SAP OEE and different industry-specific use case scenarios.

Chapter 8 explains the new features available in SAP MII 15.1, such as the Goods Movement
application, Plant Maintenance notification creation, alerts in OEE dashboard, data collection at machine
level, upload reason code, and downtime data; it also explains the goods-movement reporting process in
SAP OEE.

Chapter 9 explains the different analytics options available in SAP OEE and how to use them. It explains
the local plant-level analytics development, consuming local SAP MII data through SAP Lumira, as well as
global consolidated reporting at the corporate level using SAP HANA by replicating the data from SAP MIL
It explains the different standard reports available in SAP HANA for OEE.

The appendix explains in detail the different configurations and their purpose specific to each worker
Ul in OEE.

The glossary details the different technical terms and their description as used in all the chapters.
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CHAPTER 1

Manufacturing Performance
Management: An Overview

This chapter will explain manufacturing performance management and how it is used to measure and
monitor the performance of assets and processes involved in manufacturing execution. It will also look at
how industry would be affected without the measuring process in place. In addition, it will explain how to
optimize manufacturing performance by defining and measuring the metrics.

Manufacturing companies, like any other business in today’s world, face tremendous pressure to
optimize operational costs, increase resource utilization, and improve product quality. With competitive
markets and globalization, common factors for almost every industry, optimizing and improving processes
and costs is the only way to survive. To enable optimization and improvement of quality, the first step is to
measure the operational parameters so that suitable actions can be taken to quickly improve them.

Manufacturing performance management is the method by which the operational performance of
manufacturing execution—such as resource utilization and availability, rate of production, and first-pass
quality of the produced product—can be measured and analyzed to understand the gaps and scope of
improvements. Without having a manufacturing performance-management practice in place it is almost
impossible for a manufacturing business to survive, as the planners and decision makers cannot understand
the scope of needed improvements and opportunities for optimization.

Measuring performance needs to ensure the collection of operational and planning data from different
heterogeneous sources and then must analyze them to understand the impact. First of all, it requires a
solution via which the data from various sources can be accumulated in a single place by integrating with
different types of systems and applications that generate the data at various granularity levels. The planning
data are typically available in the ERP system at the corporate domain, whereas most of the operational
data are available at the plant sites in manufacturing execution systems, with the plant historian, in legacy
databases and applications, or manually collected on paper. Once the data are accumulated from different
data sources, it needs to be aggregated and analyzed to generate meaningful metrics from it.

Therefore, to implement manufacturing performance management, a solution is required that can
enable the collection, aggregation, and analysis of manufacturing planning and operational data as well as
provide meaningful insight so as to optimize manufacturing operations.

Need for KPIs to Optimize Manufacturing Performance

This section will explain the need for key performance indicators (KPIs) to measure, monitor, and analyze
manufacturing and production performance, along with how to benchmark the process performance
using KPIs. We will also look at how OEE and other KPIs help in capturing production losses and achieving
optimal production performance.
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Any growing or established business needs to be closely and carefully managed to ensure the success
of new investment decisions and expansion plans, and to sustain their success and their competitive
advantage. KPIs are at the heart of any system of performance measurement and target setting. When
properly used, they are one of the most powerful management tools available to a business. KPIs provide a
definitive measure for production and resources performance.

Let’s take an example of a consumer products manufacturing company where food products are
manufactured and packaged in semi-automated production lines. There are machines in the production
line, such as a filler or a palletizer, that are bottleneck machines—i.e., they are critical and mandatory work
centers in the processing flow path. They have a limited capacity, which affects the capacity of the overall
production line. The downtimes for the bottleneck machines cause production delays. The planners and
other stakeholders want to know the availability of the machines compared to their planned availability. The
availability of the machines varies over time due to different factors, such as mechanical faults, unavailability
of raw materials, human errors, and breaks, which need to be captured with corresponding reason codes.

Also, there are other metrics that the plant management and planner need to monitor-such as the
material yield for orders, shifts and production lines, quality (acceptable/good quality yield versus planned
yield), and rate of production—that help in understanding the bottlenecks and scope of optimization and
improvements. KPIs are measurable quantities on the time scale, as well as on other dimensions. For
example, the machine availability KPI can be based on the time when the machine is available, calculated
for each hour, each eight hours (a shift), or each day, factoring in its downtime and planned availability.
The KPI can also be measured for each product being produced on it or each operator who operates it. In
this example, apart from the time dimensions, other dimensions for the availability KPI are product and
operator, as KPI may vary for different products and operators for various reasons. In addition, each KPI
has a target value, which is the threshold limit for the measure of the specific KPI. The KPIs can be positive,
negative, or bi-directional depending on whether the KPI measure value tends to exceed the target (positive)
or to come in below the target (negative). When it is bi-directional it can exceed or be below the target value
depending on certain conditions. For example, power consumption can be bi-directional KPI, whereas
the availability and efficiency of a machine are positive KPI; machine downtime and safety incidents are
examples of negative KPI.

To measure the performance of manufacturing process and resources it is necessary to define the
KPIs and measure them continuously to ensure the process is stable and optimized. KPIs are defined
as quantifiable factors that are clearly linked to the drivers of business success. For any manufacturing
company, certain KPIs are defined with specific targets that need to be achieved or exceeded (or to not be
exceeded) based on their type. The KPIs used in manufacturing industries vary depending on the industry
type and manufacturing process.

Some of the common KPIs used by manufacturers, broken down by business goals, are as follows:

e Improve Quality

Yield Count (Good or Bad) relates to the measure of the total number of units
of product produced in a production line for a production run, shift, or day.

It provides a basic indicator of the production personnel and/or the machine
efficiency, as well as whether the organization targets for production efficiency
are being met.

Rejection Ratio measures the scrap quantity versus the total quantity of units
produced in a production line for a certain timeframe. It indicates the quality of
the production process; a lower value is better for maximizing profit.

Production Rate provides the speed at which the product is produced, i.e., total
quantity produced in a given timeframe. The speed of machines varies, and it is
important to maintain the optimized rate, as a too-high rate may affect quality
and a too-slow rate may affect profitability.
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e  Reduce Inventory

WIP Inventory/Turns is a commonly used ratio calculation to measure the
efficient use of inventory materials. It is calculated by dividing the cost of goods
sold by the average inventory used to produce those goods.

e  Reduce Machine Downtime

Machine Downtime refers to the time during which a machine or production
line is not available for operation. It can be either the result of a breakdown or
simply a machine changeover, and is considered one of the most important KPI
metrics to track in manufacturing industries. Machine unavailability or non-
operation time affects the productivity and profitability of the organization.
Tracking downtime typically requires assigning a “reason code” to the event, so
that the most pertinent ones can be tracked.

e Improve Efficiency

Overall Equipment Effectiveness (OEE) is a multi-dimensional metric that
provides an overall measure of the effectiveness and utilization of a machine or
production line; this is determined by multiplying availability by performance
and quality. This is one of the most important KPIs for any manufacturing
company. Production managers always want OEE values to increase, because
this indicates more efficient utilization of available personnel and machinery.

Takt Time measures the amount of time, or cycle time, for the completion of a
specific task. This could be the time it takes to produce a product, but it more
likely relates to the cycle time of specific operations. This helps to determine
where the constraints or bottlenecks are within a process.

Time to Make Changeovers measures the speed or time it takes to switch a
manufacturing line from making one product over to making a different product.

There are many other KPIs being used by different industries based on their manufacturing processes.
Also, most KPI targets or desired ranges are benchmarked for specific industries and processes, which the
manufacturers tend to follow. As there are multiple factors to be managed in the manufacturing process, it is
essential to measure them as KPIs to ensure the performance is always on track.

Benchmarking and Target Setting

Benchmarking is a valuable way of improving and understanding business performance and potential.
Benchmarking can be done by making comparisons with other businesses or internally within the business.
A key driver of any business is the focus area of benchmarking.

For example, a manufacturing company can set its KPI targets (Quality, Customer Satisfaction, and so
on) as a benchmark based on its counterpart running a similar successful business.

Comparing absenteeism rates or operator efficiency between similar departments may enable the
business to spread good working practices from the best performing areas of your business to lower
performing areas.

Target setting involves setting performance targets in the key areas that drive the business performance.
Performance targets are a powerful management tool that can help deliver the kind of strategic changes that
many growing businesses need to make. The top-level objectives of a strategic plan can be implemented
through departmental goals, and setting targets based on KPIs is an ideal way of doing this.

KPI Targets should be specific, measurable, achievable, realistic, and time-bound.
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KPIs provide a measure of productivity as well as of the losses, depending on their definition. It is
critical for manufacturing businesses to keep track of losses such as time loss, material loss, productivity loss,
and so forth, which provides important information on how to optimize the production process.

To summarize, it is important to define KPIs, set targets based on the manufacturing process, and
continuously measure and track them so as to understand bottlenecks and how to increase efficiency, which
in turn helps in increasing the profitability of the business.

OEE Standard and Its Calculations

This section will explain the definition of OEE, different types of losses, methods of loss capture, calculation
of factors associated with OEE calculation that are followed as a standard approach, and benefits of OEE.

Any manufacturing process involves throughput from machines, and different types of losses are
encountered in the production process. The losses are due to the unreliability of the machines and the
operators as well as to other external factors, such as material or operational issues. To determine the
production process’ efficiency, it is important to understand and track the losses occurring. The losses in can
be of broadly three types:

e  Availability loss

e Time loss for availability of resources or machines due to breakdowns or
scheduled and unscheduled breaks

e Loss due to setup, changeover process, material and labor shortages, etc.
e  Speedloss

e  Lossin production due to reduced speed or increased cycle time due to
machine, material, or human issues

e  Lossdue to idling and minor stops that are not part of regular maintenance

e Quality loss
e  Material loss due to quality issues like rejects during startup, improper setup, etc.

To measure and track these, a KPI is required through which all the possible losses can be measured.
Overall Equipment Effectiveness (OEE) is one such KPI that can be used to measure and track performance
efficiency by capturing the losses. OEE is an essential metric and basic methodology for manufacturers
pursuing a “lean” manufacturing strategy-that is “zero waste” in their “value streams.”

For many manufacturing companies OEE is becoming a very important and mandatory KPI with which
to measure and track. OEE is defined as the effectiveness of a machine or production line that is used for the
manufacturing process; it uses the following formula: Availability x Performance x Quality

Where:

e  Availability (of machine) = net operating time/total planned operating time
e Netoperating time = total operating time - downtimes

e  Total operating time is the shift duration based on the factory calendar

e  Performance = actual rate of production/planned rate of production
e Actual rate of production = cycle time = total quantity produced/total time taken

e  Planned rate of production = Nominal or Rated speed of production.
E.g., 100kg/min or 1000 pieces/hr.
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e Quality = units of good quality produced/total units produced
e Units of good quality = total units of produced - total units of rejected

As is evident from the above formulas, OEE targets three distinct points of loss that can be potential
areas of improvement for the manufacturing process. To measure and calculate OEE KPI, you must capture
certain information from the production process. This information can be collected directly from the
manufacturing automation system, if available, or can be manually collected as well. The typical data that
needs to be collected are as follows:

e  Downtimes for the resource/production line, with reason code; i.e., start and
end time of the machine downtimes, from which the downtime duration can
be calculated

e Total yield of the machine/production line in a specific time window;
e.g., shift or hour

e Total yield quantity not conforming to first-pass quality. This includes scrap and
waste as well as reworked material quantity that does not pass the quality tests the
first time

The preceding parameters need to be captured continuously, and with that information the OEE KPI
can be calculated periodically for specific time periods, which provides an indication of the losses and
the effectiveness of the manufacturing process. Typically, for most of the manufacturing industries,

85 percent OEE is considered a benchmark for a minimum target.

Once the OEE KPIs are calculated and analyzed, they can be drilled down to find out the root cause of a
low OEE value and to understand the actual points where the losses are occurring, which can then possibly
be optimized. OEE is measured for resource or machines used in the manufacturing execution process,
usually the bottleneck ones that control the throughput of the process. Typically in a filling and packing line,
the filler machine is considered the bottleneck in some cases, and so it may be the most critical resource for
that production line.

To measure and calculate the OEE, it is necessary to continuously collect the downtimes, material
loss, and rate of production for that resource. The data can be collected automatically, if it is an automated
production line with a Plant Historian system or Manufacturing Execution system capturing the pertinent
information. This is done via sensors connected to the machines. Otherwise, the production operator must
capture the operational data manually for each production run or shift—for example, how long the machine
was idle or down, quantity of material produced, and scrapped or reworked material, as well as the rate of
production-based on which the OEE KPI can be calculated.

The machine downtimes measured in OEE are of various types, as shown in Figure 1-1. The plant
operating time is based on the factory calendar, which is the total time the factory operations are running.
This calendar accounts for planned downtime for scheduled maintenance, scheduled breaks, and idle time
due to lack of production plan. The rest of the time is considered as the planned production time based on
the production plan. The planned production time versus the planned downtime and idle time measures
the utilization of the machine, i.e., how much the resource is used for production.

Regarding the planned production time, the major loss happens due to unplanned breakdowns
and downtimes of the machines, which when deducted from the planned production time provides the
machine’s productive time, or total operating time. This measures the availability of the resource.

There may be some delays or an inconsistent speed of production due to machine or human factors,
which result in speed loss and a reduction in the machine’s productive time; this gives a measure of the
performance of the resource.

Finally, out of the net operating time, some of the yield may be scrap, waste, or rework, and the time
used for producing good quality product is considered to be the fully productive time. This provides the
measure of the quality KPI of the resource.
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Figure 1-1. Production losses and KPIs for OEE

Losses that are otherwise not easily visible and accountable can be highlighted by measuring OEE.
Figure 1-2 explains a sample OEE calculation for a resource based on the production data in a shift.

Production Data

Shift Length 8|Hours = 480(Minutes
Short Breaks 2|Breaks @ 15|Minutes Each = 30|Minutes Total
Meal Break 1|Breaks @ 30|Minutes Each = 30|Minutes Total
Down Time 47|Minutes
Ideal Run Rate 60|PPM (Pieces Per Minute)
Total Pieces 19,271|Pieces
Reject Pieces 423|Pieces
Support Variable Calculation Result
Planned Production Time |Shift Length - Breaks 420|Minutes
Operating Time Planned Production Time - Down Time 373|Minutes
Good Pieces Total Pieces - Reject Pieces 18,848 |Pieces
OEE Factor Calculation My OEE%
Availability Operating Time / Planned Production Time 88.81%
Performance (Total Pieces / Operation Time) / Ideal Run Rate 86.11%
Quality Good Pieces / Total Pieces 97.80%
Overall OEE Availability x Performance x Quality 74.79%

World
OEE Factor Class My OEE%
Availability 90.00% 88.81%
Performance 95.00% 86.11%|
Quality 99.90% 97.80%
Overall OEE 85.00% 74.79%|

Figure 1-2. Sample OEE calculation based on production data

(=2}
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By analyzing the OEE KP], the following benefits can be achieved in the production process:
Efficient and effective usage of existing equipment and facilities by

e reducing planned downtimes due to scheduled maintenance, breaks, material
shortages, and so on, thus increasing the machine utilization; and by

¢  minimizing machine breakdowns and unplanned downtimes to increase availability.
Real-time visibility on the shop floor production, which aids in

e eliminating the factors for speed or production-rate loss—i.e., minor stops and
misfeeds—that do not require maintenance, thus increasing performance;

¢ understanding the factors for quality loss so as to minimize the scrap, waste, and
rework quantities;

e quantifying plant/line/machine performance; and

e analyzing recurring production losses and their sources, and coming up with ways to
improve.

OEE acts as a stepping stone for the manufacturer to achieve world class production. It enables the
manufacturer to realize financial benefits in terms of reduced downtime costs, repair costs, and quality costs
and increased labor efficiency and productivity, which ultimately leads to increased production capability.

To summarize, OEE KPI provides a clear and useful measure of the performance and effectiveness
of the manufacturing process and resources and provides a mechanism by which the process can be
optimized. It does this by helping the manufacturer understand the main points of loss so they can take
action to reduce them.

The Need for an Effective Operator Interface for
Data Collection

This section will explain how important it is to have an effective operator interface in place before
introducing a performance-management system on the manufacturing shop floor. It will explain the
different aspects of an effective shop floor operator interface.

Any shop floor performance-improvement program needs some amount of data to be collected via
manual interaction. Hence it is important to involve the shop floor operators and provide them with a user
interface that they can use effectively. The basic purpose of an operator on the shop floor is to produce, to
make. His primary duty is to operate the machines and to take care of them so that they do not break down.
If a breakdown happens, his job is to get it running again or to initiate maintenance to repair it. Any other
documentation task or data entry on a computer is seen as a secondary activity for him. Hence, an operator
interface that needs to be used by the shop floor as part of the manufacturing performance-management
solution needs to have features such as the following:

e  The operator interface should add value, not another burden, to the operator in his
daily work schedule. This should be the highest priority of the new user interface.
His job should become easier than what it was in the absence of the new operator
interface. Otherwise, it will be looked upon as another burden he needs to fulfil
before the end of every shift. The user interface should reduce his workload, reduce
complexities, and improve his efficiencies.
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e  The user interface should be designed for the operator. In the IT industry, while
developing a user interface, we often miss the exact personas (the person who will
be the actual user) and deliver something that is for a mix of personas. Drawing
clear boundaries between what is an operator’s interface and what is a supervisor’s
or manager’s interface will greatly improve the acceptance of the user interface. Too
much or too little information on the screen or too many clicks to navigate will be
viewed as negative factors.

e  Asmart design of the operator interface will give him a seamless experience, much
like his smart devices at home. In today’s world, the probability is very high that the
operator uses a smart device at home. Nowadays, like most of us, a significant part of
an operator’s daily life is centered around personal smart devices. This is changing
our expectation and interaction pattern with any user interface today. Hence, a user
interface should have an interaction pattern that is simple and intuitive, and should
provide an experience as smooth and obvious as the operator is used to with his
smart devices. This will increase the acceptance of the system to a great extent.

Shop-Floor to Top-Floor Integration

This section will explain the need for shop-floor to top-floor integration for manufacturing performance
management. It will also provide an introduction to SAP MII and how MII as a framework ensures the
shop-floor to top-floor integration.

To calculate and measure the OEE KPI, data must be collected about the various losses, such as
machine downtimes, material wastage and scrap, production speed loss, and so on; this must be done
continuously during the production runs. The data required for OEE calculations are available from different
sources and measuring points, which can be either automatically available in some systems, or collected
manually. The systems from which the manufacturing operational data can be collected are Plant Historian,
SCADA or DCS, MES, or legacy database; these systems capture the process parameter data from various
equipments and data-collection points in the production lines. Most of operational systems mentioned
store the process data as time-series data—i.e., data-point value with the corresponding timestamp-and
may provide OPC (OLE for Process Control) or other proprietary connectors through which the process
parameter data need to be queried and aggregated in order to calculate the KPIs. The operational systems at
the shop floor provide the real-time process data, but the planning data against which the actuals need to be
compared reside in the enterprise planning and logistics systems, such as ERP.

It is also required to provide the transactional user interfaces through which the shop-floor users can
manually capture data such as machine downtime, yield, scrap, and so on, as well as assign reason codes
when the data are collected automatically.

Once the data are collected and the KPIs are calculated, one needs a dashboard with reports and
analytics through which the OEE and other KPIs can be monitored and analyzed.

It is a common problem for the manufacturers who have multiple real-time and planning systems to
aggregate and analyze the data centrally in near real-time mode. Without a system that can do that, the
manufacturing shop-floor users lack the visibility and understanding of the actual situation on the shop
floor and don’t know how to optimize the process by minimizing the losses.

To address these challenges, a platform is required that can easily integrate with different types of
operational systems on the manufacturing shop floor, as well as with the planning system at the enterprise
level, and that can aggregate the data by user-defined logic to derive meaningful KPIs and then provide a
visualization platform through which the KPIs and the information can be monitored and analyzed.
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SAP Manufacturing Integration & Intelligence (SAP MII) is such a platform and is provided by SAP
as part of its SAP Manufacturing portfolio of products, which aim to address the previously mentioned
challenges. It is a stand-alone, web-based solution that runs on SAP NetWeaver Java WebAS. As its name
makes clear, SAP MII provides two basic functionalities:

e Integration with different applications in enterprise and manufacturing plants
e Intelligence on process information via reports, analytics, KPIs, alerts, and so on

For the integration functionality, SAP MII provides different types of connectors and interfacing
mechanisms to exchange messages bi-directionally from SAP ERP, MES, Plant Historian, SCADA, and other
legacy applications using different technical protocols as required. It provides Message Services to receive
messages from any external system—-such as ERP and MES—and SAP JCo and JRA interfaces to execute RFC
(Remote Functional Call) and BAPI (Business API) in the SAP ERP system. Using SAP Plant Connectivity
(PCo), which is an add-on component with SAP MII, SAP MII provides near real-time connectivity to almost
all types of shop-floor automation control systems via various protocols, such as OPC (OLE for Process
Control), ODBC (Open Database Connectivity), and OLEDB (OLE Database Connectivity), as well as
proprietary protocols for specific SCADA and Plant Historian systems, such as Citect, OSISoft PI, iHistorian,
and so on. It also provides Web Service-, JDBC-, FTP-, and HTTP-based integration capabilities with
external systems through its business-logic services.

The intelligence is provided via custom reports, analytics, and dashboards, which are developed using
the visualization service and the business-logic engine, where custom business logic for data processing can
be developed as required based on the data collected from different systems.

Additionally, SAP MII provides a framework to map process data points as tags, which are available
in the Plant Historian and SCADA systems using the Plant Catalog Services (PIC), to persist data as required
using manufacturing data objects (MDO), and to define KPIs and alerts using KPI and Alert frameworks. It
provides Business Logic Services (BLS), using which any type of custom business logic can be developed
by graphical modelling. SAP MII also provides a component as an adaptor framework called SAP Plant
Connectivity (PCo), which is used to connect to SCADA, Plant Data Historian, and other real-time systems
via OPC and various other protocols, both by ad-hoc query and real-time notifications of a change of values
in the source system.

Being a custom development and composition platform, any type of integration, analytics or
monitoring, and transactional application can be developed on SAP MIL. It can be used to collect the data
from the manufacturing operations systems in near real-time, as well as provide transaction user interfaces
with which to collect the data manually and develop business logic to aggregate and process the data so as to
derive certain KPIs.
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A SAP MII solution overview is shown in Figure 1-3.
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Figure 1-3. SAP MII overview

Thus, SAP MII provides a powerful platform on which to develop manufacturing KPI management
solutions by collecting data from various sources, persisting and aggregating them by specific business logic,
and providing analytics with which to monitor and analyze the KPIs and data in real-time.

Summary

In this chapter, you have learned why measuring and monitoring KPIs is critical to the success of any
manufacturing company, and how SAP MII can be used as a platform to develop KPI management solutions
for manufacturing operations.

In the next chapter, you will learn about the SAP OEE solution on MII and how it can help in
manufacturing performance management.
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CHAPTER 2

SAP OEE: A New Product for
Manufacturing Performance
Management

This chapter will explain how SAP OEE is developed on the MII platform and how MII is used as an
integration component (OEEINT) between ECC and OEE. It will also describes various features and
components of SAP OEE.

As we learned in the previous chapter, Overall Equipment Effectiveness (OEE) is an important KPI
that is critical for any manufacturing business to measure so as to understand the losses and points
of optimization. With this information, they can make their products more cost effective and increase
profitability. Three types of KPIs need to be measured in order to measure OEE:

e performance or speed of the process
e availability of the machines
e  quality of the product

To measure these elements, the data for operational parameters such as yield quantity, scrap quantity,
cycle time, machine downtimes, and so on need to be collected in real-time. Once collected, it needs to be
stored and aggregated, at which point the OEE KPI can be calculated and analyzed.

SAP OEE on Ml platform

SAP OEE is a solution developed by SAP to address these requirements and is to be used on the
manufacturing shop floor to view and collect data during manufacturing execution, and ultimately it will
analyze the OEE and different production KPIs related to OEE. The solution is based on three different
platforms or products—SAP ERP, SAP MII, and SAP HANA.

e  SAPERP is used to define the master and planning data, such as the material master,
work center master, plant hierarchy, reason codes for deviations, data-collection
elements, and production or process orders.

e  SAP MIl is used to provide the plant-operator dashboards through which the
production operators can view and record operational details.

e  Finally, SAP HANA, which is SAP’s in-memory database and platform for high-
volume data analysis, is used to calculate and analyze the OEE and related KPIs.
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