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Production Scheduling | 76%
Optimization

& mp| m .
s L‘% =Y Quality Assurance and | 649

R

Control

AHALZEA| A AE | Resource Management - | 550,
AP MRy ’ WIP l
OIMEH™ER S -
Work Order Dispatch 152%

KPI Dashboard Visibility [ ] 48%

Document Management : 30%

Resource Management - | | o
Fixed Assets ) 24%

Work Force Optimization :l 18%

0% 40% 80%
Source: Aberdeen¢ o/, March 2007

4 zero : Zero Inventory, Zero Waiting Time, Zero Defect, Zero Down Time CIP: Continuous Improvement Process
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Device iumpigs ifnt\ﬂo 1905 Forecast

Y Which of these technologies will you adopt over the next five years?

Motee Peene, FOAL Sannen, Wee Tattots, G4 wac J/ W00Y
abpliancys

Moet Beitale’'s next peitne minister

POy Sarvery ot A"Sh*\' WO mitkn
The : Wil Alfrica ever get it right?
/ Economist  mpesecuis
._mmmhﬂm

Wabidex Caego Conmatmy, Supply Chan /
Aot SKLY), Tarkam, att / Wwobbe dovices

S o

Mosica Devices, HUAC, Indntris : S
Macanery. Destitmed Geneaiion, Static dedces thm rn.m.:g

Hooese Apyst e in, Mpedine, #1c

7S Mo

When everything connects

Predictive maintenance
A 14-page special report on the coming wireless revolution

/
Irchustrral contrafien, Apcliecs / 550 wiko P
contrein, #he / Controliers \ ol Security
e Enterprise interc
G, Flowe, Poslton, Smart sensors
Sooar, Terrpy Bronaedan, sl

75 s

Source: InTech
3% tillen - - . -
' Real time device integration

8, e 12,
BELN (s #te op s and Micr

Medicd
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o ® .-

rtocnet Deployment
e e External  BoardLevel ~ Embedded  Chip Level
xterna oard Leve mbedde ip Leve
Wireless ey eCommerce Devices Level
Marketing

Dato Mining 6 e Corfent * M2M /IOT DEVICES
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CHALLENGES FOR THE IMPLEMENTATION OF INDUSTRY 4.0

(several answers are possibie)

wfr st §aprdel Sl ial-lelrd i~
ess /work organization G 129
L amilarilss At it e
My aigliie ODLRLO EELIDE
Risinr Bas sl rrabaneh vvssrsdanlc
New busiess moders [N 65
foarariabbs St W e e
syanabie SKiled Workars 70
| ] = 2 &
Rescorc | 64
ng/professional development | 42
[ amal frarvissaanrle
Legal framework - 30

0 20 40 60 80 100 120 140 160
No. of times mentioned

Sourca: “Recommendations for implementing the strategic initiative Industry 4.0°, Forschungsunion, acatech 2013
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ISO/IEC TC 184 SC 5: Interoperability, Integration, and architecture for. enterprise systems and automation application
- Standardization in the field of industrial automation and integration concerning discrete part manufacturing and encompassing the application of multiple
technologies, i.e. information systems, machines and'equipment, and telecommunications.
TC 65 SC 5: Industrial process measurement, control and automation
- To prepare international standards for systems and elements used for industrial-process measurement and control concerning continuous and batch processes.

Model and architecture Product properties & classification
WG 4 Manufacturing software its environment WG 3 Commissioning
WG 5 Open system application framework WG 4 Field device tool interface specification
WG 6 Application service interface WG 7 Function blocks for process control and EDDL
WG 7 Diagnostics and maintenance integration WG 8 OPC unified architecture
: WG9 Key performance indication for manufacturing operation | jwG 5 Enterprise-control
I management |
. . . | . -
: WG 10 Evaluation of energy efficiency and other relevant | JWGE Device profiling
I factors of a manufacturing system with respect to its |
I environment influence I TC65/JW Energy Efficiency in Industrial Automation

WG 15 Enterprise-control system integration

*'_
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WG 9: Key Performance Indication for Manufacturing Operation Management
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Approach: Why MES? What is the benefit of an MES?

Is “output” of MES = “input” of ERP?
MES is more.

Level 3

Idea: Use well known criteria like KPI to define benefits!

Business Planning
& Logistics
Plant Production Scheduling,
Operational Management, etc

Manufacturing
Operations Management

Dispatching Production, Detalled Production
duling, Rellateiity Assurance,

Research: Find KPIs which may be used in level 3 §"°""2
Lol
Possible work item: List of KPIs and their components i

Germany:

1. List is currently generated and discussed
2. VDMA supports activities with corresponding official worksheet

Batch
Control

K
ntinuous] [ Discrete
Control Control

Months, weeks, days

4 - Establishing the basic plant schedule -
production, material use, delivery, and
shipping. Determining inventory levels.
Time Frame

3 - Work flow / recipe control to produce the
desired end products. Maintaining records
and optimizing the production process.

me Frame
Days, shifts, hours, minutes, seconds

automated control of the production process
Time Frame
Hours, minutes, seconds, subsecond

1- Sénsing the brbduclion pibcess, -
manipulating the production process

0 - The actual production process

Functional hierarchy (IEC 62264-3)

Copyright © ACS . All rights Reserved
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Approach: Which KPIs are calculated in level 3 ?

Idea: Check activities in level 3 and link to KPls.

Research: Find activity descriptions of level 3 (ISO 62264)

Possible work item: Associate KPIs to level 3 activities
Germany: No work done yet.

ENTERPRISE

PROCESS PRODUCTION il PRODUCTION STORAGE
CELL UNIT LINE ZONE
- - - -

WORK STORAGE

ISO 62264 (ISA S-95) Typical expanded equipment hierarchy & Sample production dispatch list

Copyright © ACS . All rights Reserved
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Approach: Group KPIs to systems and subsystems

Idea: Define MES and MES components as KPI producers.
Research: Drill down KPIs to generation of their components.

Possible work item:
Define MES as list of KPIs
Define MES components as providers for KPI components

1SOMWD 224002
A8 OEE index
Level 4
| Overall Equipment Effectiveness (OEE) | -
Level 3 Performance data (KPI) RS <7
Detailed schedule Job order data v v
i’ PRocuChon oraet Production wunit .
. ‘ |
Product data Materials data Y
Mactene group
\'-'u;nvf '_rx.(
Quality data Work-Time data X ‘ -
> Oporaton soguente - | Machine | Woesplace > Production time .' |
D’ Produced quanaty » -
Process data Equipment data e : |
o] G003 quaniry
Frogucoon tme per unt \I
Level 2 and . . . 2 |
below Manufacturing automation & contro] domain opesaton cawndw | | Cakndmary | | mathmemorpuce o] Opesaton b o ranned busy e
—chata 5

*—
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Contents of description
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Formular

Description / Use

Input parameter

Result value

Timing (online, per shift, per day,monthly.....)

Drill Down (Details and data relationship)
Documentation / source / references

Category (production, quality, maintenance, logistics)
information level (worker (Online), shift leader,
production leader, management)

Level (0,1,2,3,4), data acquisition level of the input
parameters

*_
Copyright © ACS . All rights Reserved

9 Specific KPIs

9.1 Worker productivity

Name / Title of index:

Morker Productivity

Description

Benefit / Application:

Provides information about the ratio of job-related working hours of
employees in relation to the total attendance time of the employee.

[Time behaviaur

periodic

Definition and Calculation

Formula:

Worker Productivity = WOT/TAT

Unit/Dimension:

%o

Rating:

Min: 0%
Max: 100%
[Trend: the higher the better

Wnalysis / Drill Down:

Based on working group

Remarks

Notes / Explanation:

It has to be noted that the work time relating to orders of the worker
is to be divided accordingly if the worker works on several
workplaces at the same time. .

\Corporate level

Master, Chief, Management

Effect model:

ITo be determined

Production type:

continuous, batch, discrete




Action plan

Planning and data aquisition

(Define Measure) [Plan Do] S
Data relationship L N ﬁ werkr teve
model ‘,'J,aﬁqv""i HL
Statistics / P1’s Process
(Analyze) [Check] (Improve Control) [Act]

Performance Indicators Processes

Input values

Output values

formulars

[PDAC] Plan Do Check Act
(DMAIC) Define Measure Analyze Improve Control

Copyright © ACS . All rights Reserved
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WG 9 Roadmap II. FEMSY A fHBEES s

Collection of performance indicators in relation to MES

Define data relationship model based on the PI (Process Innovation) - CIP

Define the processes for data acquisition to fill the data model

Define the necessary data exchange to other business software

Define the control cycle by PDAC and DMAIC method T

References between MES processes and 1SO 9000 requirements soTcauscsn 1079

Date: REFZEICHENFORMATZ2010-02-10

NP announced March 2013

ISO/WD 22400-2

ISO TC 184SCEMWG D

Secretariat.  ANSI

Manufacturing operations management — Key performance indicators —
Part 2: Definitions and descriptions of KPIs

Warning

This document is not an 150 Intemational Standard. It is distributed for review and comment. It is subject to
change without notice and may not be referred to as an International Standard.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of
which they are aware and to provide supporting documentation.

*—
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WG 10: Evaluation of energy efficiency and oth

of environmental influence of manufacturing system

er factors
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WG 10 will develop a multi-part International Standard (ISO 20140) with the following scope.;
The application domain of this International Standard is Discrete Parts/Products Manufacturing, which consists of forming, machining, painting,

assembling and other manufacturing processes for the production of aircraft, automobile, electric appliances, machine tools and their components,
and other similar products. This International Standard evaluates environmental impact of manufacturing systems which consist of equipment and

machinery, and are configured as a cell, a line or a fact

ory.

Manufacturing
Process
< Product life cycle >
r——"—"—" =" - = 1
i ! | i Product Fggg:éz/t
i Material > Production +—> Product i> Operation/ [ Recycle/
i ! \ | | Support Disposal
: I :
| | | i
i i \ i
i j | i
i i i |
| 1yl Facility 5] Waste & ||
. | Resource f—+> . > '
| i Operation Release |
L _ L= L J
................................... R 2 W
Facility P Facility : i Facility
: Construction/ i ¢ Maintenance/ i O »; Reuse/ :
i Reconfiguration { Standing by mode | : Recycle/ :
< Manufacturing system life cycle >

I
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WG 10: Evaluation of energy efficiency and other factors
of environmental influence of manufacturing system

11

A
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o

Evaluation methods for summing up the data along with the hierarchical structure, from each individual equipment and machinery, via cell, line or shop, and to

a total factory.

Evaluation methods for evaluating all stages or phases in a life cycle of manufacturing system, from facility planning to disposal.
Evaluation method for ensuring the consistency of each view summary of “manufacturing system view” and “product view”.
. Capability for individual equipment and machinery data is to be;
1) representing every mode of individual equipment and machinery, e.g. as normal operation, standing by mode and maintenance, and
2) interchangeable use of environmental performance data of acquired actual data and supplier’s data for Environmental Performance Data

Facility life cycle influence <€ Indirect influences > g -
............................... S g
Facility Facility Manufacturing Utility E &
Construction/ MR EaEE : Facility Operation €8
Reconfiguration i Resource i Standing by mode Resource H @ 3
Resource R — E Resource Pl et | B E
L B greseennnnnnd N e *E b g
Y - - - . E—
AT fayssssnssnnannnnnnnnnnnn fesssnssnnsssnnnnnnnnnnnnnnnnn >=
E( :< """"""""""" R:::::::::::::::::::::::::::’ g E
!{Y)?- o ST A, / v
Direct influence Path I < System Boundary ___
( Manufacturing ProcTy WVV: N of Unit Process >
Manufacturing
Process
Material > Production > > Product
Work in Work in \
Preceding | Process | | by | Process .| Following
Process 7 : Process
v Manufacturing S
il aste
—>»| Resource > Facility >
Operation | Release
E(..........................‘z .................... W ............. ; .......................... ): § g
: : . : =
______________ h AN AU, SRSSIE——" S
Facility Facility Manufa?urmg Utility %é
Reuse/ Recycle/ Maintenance i l_:aC|b|ty do | i Operation : 25
Disposal ! Waste & Release : Standing by mode : i Waste & Release : =90
Waste & Release § iwcucvcnnnnnnnnnnnndd =hs
©
Facility life cycle influence <€ Indirect influences > Lo

I
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WG 10: Things to do list II. FEMSE A X BEES 8T

TC184/SC5/WG10-N004.
JISC
June-24 - 2010«
+
i
+
+
1ISO-20140.

Automation-systems-and-integration®--.
Evaluation-of-energy- efficiency- and-other-factors-of-
environmental-influence- of-manufacturing-system:---.

Part®™1:.

Overview-and-general-principles.

o

<Working-Draft-VV-3.0>.

* I
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OIOJ A=, ISONEC SHEE=
212] &t

HARE §-444 = A28 9l o
Rt £5749 FEAA Felolrle|
(3 7345t hape//www.acs co krirb
9] Zlg gt AT AFolahs 5U4
F3712% 3 (vDMA)el A A R
ISO/IEC TC 184 SC 5 WG9 MES KPI
(Manufacturing Execution System Key
Performance Indication) 3 G=5#3¢]2)
FTHOE 7HH = J1C 1 WGSN (Working
Group Sensor Network) =73 3] 2] of] =]

4 U

HFIHE7 Ao R ) Aolrt,
o]l 27h= efiol Aol 7|E At
FAEFES ] Fa4E 214, 195 o|F
ISOTC 184 SC 5 Anchifexchure, conmsmuniztyons
and rtegrpon fmmenwods 70F Findusinal
autoorzsion syseni} G oftware 7144
Yo Foidhd ¥ ope} 2083 7
Mol AL 5O TC 1854 8l 2loljr] 5
UAHFARTR oA AFE MES KPI
Sudy Grape| F3i7le9igos $Hsdd
oj¥&uhgo ojFojzi},

wwwiChwescoxr - 55

ISO/IEC =HIE=S} 2[2| E7t
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ZuiZAl | ama | SuES

* Green processes & produch

« Traceability E

+ Scalability :

+ Responsivencss Z = .

« Stundardization ol E

0 :

« Raw material Distributors e mni :
» Component o Distributors e
e Design, o End Customners R b 4

UniERP PBERP Wik ¥

* R&O

ERP- Enteranfe Fifsouce Plannmmgdn
&bs kst Tt
+ Emvironmental l\k;w ‘ = eﬁs)llr - lh Huna Resources;
requirements Dx:hq Statis, MF’ bldus Quallty Data, Customer Orders
+  International, reglonal 1
a1l gov emmental MES- Manufacturing Execition Systems
requlations W}Ik Instructions, Control Prameters, Prod. Scheduing,
! g &) -cl-ﬂy Painterance; Resouce Satis, WIP,
* Workforce needs f Contml Systems- PLCs, Controllers, etc.
s ofc Eqipment, devices, people, processes,

Serwors, 100
Qatus and perfarmance of dedces, Ol)!.{uxt& Viork status,
Process values,

o .

Source: Dr. Jay Lee, IMS Center

AN X &

= A=Y, X3L ST

AZxQ BB 2" 4 5 #-& - Thinking big

e EE/N TS ELE
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