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0.3 Target audience

ISO55000 ™ e
cmMi w  This International Standard is primarily intended for use by: m
SGMM T o - o - L - |y sny Tom
— those considering how to improve the realization of value for their organization from their asset | EEEEEEESERIS
ISO 9004 W base |
Deloitte T

— those involved in the establishment, implementation, maintenance and improvement of an asset

Fraunhofer T
management system

TUV Singapore T
— those involved in the planning, design, implementation and review of asset management activities;

@ along with service providers.
Relevant asset management subject areas addressed by other published international, regional, or

national standards include, but are not limited to, the following:

— datamana gement;

— condition monitoring;

— risk management;

— quality management;

— environmental management;

— systems and software engineering;

— life cycle costing;

P~

— dependability (availability, reliability, maintainability, maintenance support); y
jI'300n
- - 1171190 |m

— configuration management; s

5 — tero-technology;




Level 5 Process performance

- e Lanrnege Ml w continually improved through
ISO 55000 W = Software Engineering Institute . fl incremental and innovative —
CMMI 5 [PrRszergh, A 153 Optimizing technological improvements. | ||||
\)“\c\ Sl ’ | NI HNINY 10N
— Z i N3 DN
SGMM T é{‘b\ Processes are controlled using N oo ney e aphind
— statistical and other quantitative |
ISO 9004 [] 0@96 Managoc i techniques.
. - Q v
DelOItte " Q' AE—— Processes are well characterized and
Fraunhofer ¥ Capah" |ty Matunt‘y Mc Defined understood. Processes, standards,

procedures, tools, etc. are defined at the
organizational (Organization X ) level.

Level 2 ’ Proactive.

Processes are planned, documented, performed,

Version 1.1 A ’
moni?ored. and controlled at the project level. Often
@ CMMISH for Systems Engineering — —
Software Engineering, Integratec

Product and Process Developme ., o
Supplier Sourcing
(CMMI-SE/SWIIPPDISS, V1.1)

TUV Singapore T Integration (CMMIS™),

Processes are unpredictable, poorly controlled, reactive.

Staged Representation
CMILEE- 2002 -TRO12
ESC-TR-Z002012

Improving processes for bafter proglucts

CRIMI Froduct Team

LarTh 2002

¥

Kenett, R.S. and Baker. (2010) Process Improvement and CMMI for Systems and Software: Planning, Iraoon

Lriirnitne] & imb-izubon st koS copryright

IR

Implementation, and Management Taylor and Francis, Auerbach Publications,
6 ‘http://www.crcpress.com/product/isbn/9781420060508
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&=  Smart Grid Maturity Model  E&=

] Pioneering  Breaking new ground, industry-leading innovation

- Optimizing  Optimizing smart grid to benefit entire organization; may
reach beyond organization; increased automation

3 Integrating  Integrating smart grid deployments across the organization;
realizing measurably imrproved performance

2 Enabling Investing based on clear strategy; implementing projects to
enable smart grid (may be compartmentalized)

1 Initiating Taking the first steps, exploring options, conducting
experiments, and developing a smart grid vision

0 Default Default level (status quo)
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ISO 55000 W

e v Smart Grid Maturity Model — domains m

SGMM ¥ N T
IS0 ?004 ¥ Strategy, Mgmt & Regulatory Technology
Deloitte T
Fraunhofer T Vision, planning, governance, IT architecture, standards,
TUV Singapore ¥ stakeholder collaboration infrastructure, integration, tools

Tl

Organization and Structure Customer

Culture, structure, training,
communications, knowledge mgmt

Pricing, customer participation &
experience, advanced services

Grid Operations Value Chain Integration

Reliability, efficiency, security, safety,
observability, control

Demand & supply management,
leveraging market opportunities

Work & Asset Management Societal & Environmental

Asset monitoring, tracking &

Responsibility, sustainability, critical
maintenance, mobile workforce 7

infrastructure, efficiency | M
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st Jvci  Jcust freck
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Management, & Structure Operations Management Integration Environmental
& Regulatory

JI'200N
1171120 |20
IRe'T

10



ISO 55000
CMMI

SGMM

ISO 9004
Deloitte
Fraunhofer
TUV Singapore

e

11

[SO/TC176/SC 2
Secretariat: BSI

Voting begins on:
2017-12-27

Voting terminates on:

2018-02-21

INTERNATIONAL  ISO/FDIS
STANDARD 9004

Quality management — Quality of an
organization — Guidance to achieve
sustained success

Management de la qualite — Qualité d'un organisme — Lignes
directrices pour obtenir des performances durables
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Annex A
(informative)
Self-assessment tool
A.1 General
Self-assessment can provide an overall view of the performance of an organization and the degree of g
maturity of its management system. It can help to identify areas for improvement and/or innovation 13507
Mtﬂ determine priorities for subsequent actions. a0 |on
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The criteria given for the higher levels can assist the organization to understand the issues it needs
to consider and to help it to determine the improvements needed to reach higher levels of maturity.

Tables A.2 to A.32 give self-assessment criteria, based on this document.

Table A.1 — Generic model for self-assessment elements and criteria related to maturity levels

Maturity level towards sustained success
Key L
element evel 1 Level 2 Level 3 Level 4 Level 5

Element1 |Criterial Criteria 1
Base level Best practice

Element2 |Criteria 2 Criteria 2
Base level Best practice

Element3 |Criteria 3 Criteria 3
Base level Best practice “g

[I'’100N
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Table A.13 — Self-assessment of the detailed elements of 8.4 (attaining a higher level of

performance)

Subclause

Maturity level

Conclusion

Level

Itema

YES

Results/commenth

84

Managing
processes
(attaining

a higher

level of
performance)

Processes and their interactions are im-
proved in an informal or ad hoc manner.

Improvement of processes and their inter-
actions are loosely related with the organ-
ization's policies, strategy and objectives.

Processes and their interactions are im-
proved based on the organization's
policies, strategy and objectives.

The achievement of the objectives for
improvement of processes and their inter-
actions are reviewed on a regular basis.

Processes and their interactions are sys-
tematically improved to achieve the organ-
ization's policies, strategy and objectives.

The action plans for attaining the objec-
tives are determined, taking into account
the resources needed and their availability.

People are motivated to engage in the im-
provement activities and propose oppor-
tunities for improvement in the processes
for which they are in charge.

Improvement of processes and their inter-
action are dynamically managed through

' ' o
tha armaniratrianie naliciae cbeatramer amAd
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Baden-Wuerttemberg
Workshop Indust Level 5 (Top 3):
LEIOGEULERECE] Srocesses u‘Z;’Se of gr?abling tech(s) in AGB&C + 3C
close to 14.0
Level 4 (Top 2):
usage of enabling tech(s) in A&B&C + 2C
Level 3 (Advanced): usage of enabling tech(s) in
A&B&C
level 0 23%

% Level 2 (Advanced beginners):
= level 20% usage of enabling tech(s) in A&B/B&C/A&C
o 1to3 e
O] ]
Level 1 (Beginners):
4'::3'5 usage of enabling tech(s) in A/B/C ¥
N 20
0% share of firms 100% Traditional Level 0: no usage of enabling tech for 14.0 ety

Processes
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How can an autonomous response be achieved?
https://en.acatech.de/ Y
https://i40mc.de/en/ What will happen? v
@ X
S . _ X
Why is it happening?
What is happening? w
/ Predictive
Computerisation Connectivity Visibility Transparency capacity Adaptability ’

Figure 5: Stages in the Industrie 4.0 development path (source: FIR e. V. at RWTH Aachen University)
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Industry 4.0: Maturity drives significant efficiency improvement

Advanced Long. Term
analytics for

simulation &

Automated
decision

making and
actions

identification
Near-Term of most likely

_____________________ scenarios

1
g Dta How can autonomous
analytics to

understand reactic:m take place?

Industrie 4.0

Up to date
root causes

I
digital model “Self-optimizina”
(Digital ? P g
Shadow ) to ) i
show what’s What WI":

happening happen?!
now

“Being P:repa

red’

Why does it
happen?

“Understandng” ‘

Industrie 4.0 Maturity Levell
Business Value

18 Industrie 3.0 «'» towards Industrie 4.0 Development Path
.y



The Industry 4.0 model uses maturity levels and structural areas to
identify and measure capabilities

Information
Resources ° . Systems From inside out: Six levels characterize the Industrie 4.0 maturity

Four structural areas:

- :
Resources g asks are supported by data processing systems

Employees are relieved from repetitive manual activities.

- Information Systems Adaptability S
« Organization Structure
. Predictabili
Culives o Data processing systems are structured and linked
Transparency Core business processes are reflected in IT Systems
) Visibility
e Connectivity CF Companies have a digital shadow N
The management takes data-based decisions.
o Computerization
Companies understand why events happen
Knowledge is discovered through recognition
Companies know what will happen in the future.
Decisions are made on the basis of future scenarios.
Q Companies react autonomously on conditions.
IE The system controls itself autonomously and is fully viable
2 )
Organizational e IS Culture
Structure
19
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Analysis of core process “production” — Integration of IT-Systems and equipment

to automate information flow and learn from data

Resources

= Machine interfaces are missing and systems are
not connected; Adaption due to raw quality has to
be done manually

= Process and plant are not digitally available and
paper have to be filled out by tracking reasons of
the batches

= Employees have IT-Knowledge of systems that
are currently used

2.2
Digital Capability =

Al

-

2.3

M Information Processing

Information Systems

= Analysis of data is performed manually in the
processes

= The data quality is not sufficient for
meaningful analyses

= Media discontinuity between IT-system and
plant prevents information continuity and
ensures manual paper records

1.5 1.7 [T-software is used as system for
Structured Communication ®, » IntegratiogoffiISystzigation
b /
* .
1’ O
2.3 ¢ =2.4

Organic Internal Organization

= Close cross-departmental cooperation of
employees and focus on common goals

= |Lean methods and systems for continuous
improvements are used to different extents

= Optimization projects are usually not supported
by project-management methods

Dynamic Collaboration in Value

Organizational Structure

"~
Ve

Networks

/M

5
3

2.8

Social Collaboration

Willingness to Change

= Managers rely on a democratic and self-
responsible management-style

= Employees are usually open to change

= Formalization of knowledge offers potential for
training and error reduction

Culture

i4.0MC — Indusirie 4.0 Maturity Center GmbH | EBWTH Aachen Campus
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