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Always faster change

P L

globalisation

avaible knowledge

technological customer demands

capabilities

4 ) %

and requirements

[ knowledge competition ] l time competition ]

< necessity for constant innavation >

s Product innovation
*» Process innovation
+ Market innovation
+« Structural innovation

« Cultural innovation

Factors of success in product development



www . takbook . com

Incremental innovation

Radical innovation

Accent Improverments of features of the axisting Development of new business, products
products, services ofr processes and/or processes which transform
buginess economies
Technelogy Exploitation of the existing technology Research into new technologies

Prototype creation

Correction of shortcomings in the
designing phase

Educetion of the market about new
technology and learning from the market
with regard to the application value of
that technology

Trajectory

Linear and continuous

Sporadic and discontinuous

Business case

A deteiled plan can be developed af the
beginning of & process

Business model and plan are developed
- created through learning based on
discovery

Generating ideas and

[t happens &t the beginning - critical

It happens sporadically through the life

recognizng avents are predicted and anticipated at cycles, often as a reaction to

opporiunities full speed discontinuation in the project trajectory

Key players Formal cross functional teams Cross-functional individuals, informal
networks

Process Formal, phase model Informel, flexible model in early phases

due to uncertainty — formal in [ater
phases after uncerteinty had been
reducad

Qrganizational
structures

Cross functional project team works
within & business unit

Froject starts in IR — migrates into
organization of the incubation period —
ransition into the goal-guided project
organization

Resources and
competencies

Standard aliccation of resources = team
hes &ll the required competencies for
carrying out & process

Creative acquisition of competencias
and resources from various internal and
external sources

Ways of inclusion of
operating departmant

Formal inciusion from the beginning

Informal in early phases — formel in |ater
phases

Goods and services system

{product and product-specific prozesses)

success criteria

wutility

guality

COsts

fime
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Success oriented corporate culture

Organisational structure for interdisciplinary projects

Clear market, technology and cooperation strategies

Precise market-oriented product and project definitions
Efficient interdisciplinary teamwork

Stronger weighting of predevelopment and product definition phase
Structured innovation process, transparent Go/Stop decisions
Efficient project management

Usage of integrated development methods

Support of creativity

Simultaneous product, production and marketing development.
Market-oriented cost and quality management.

Prototyping and customer oriented product tests (ScHAPPI ET AL, 2005)

Innovation
Strategy

Innovation
Organisation
and Culture

Innovation Life Cycle Processes

Product/Service/
Process and Launch/
Business Model Continuous
Development Improvement




www . takbook . com

From the market to the market
Market

Ideafindung

Marketin
Patent Market Research

Product Product idea

Prototypes

Production plan
Industrial Simulation

Design mwmm

INNOVATION CIRCLE
INNOVATION CIRCLE

INNOVATION

MARKET PULL PROJECT MARKETING

MANAGEMENT

TECHNOLOGY PUSH TOOLS INNOVATION
CONTROLLING

STRATEGY HUMAN RESOURCES COOPERATION
CULTURE BUDGET "
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Innovation Circle

INPUT

MARKET PULL

PROJECT MANAGEMENT IMPLEMENTATION

PROJECT MARKET

MANAGEMENT IMPLEMENTATICN

TECHNOLOGY PUSH TOOLS CONTROLLING

....... a standard product development process

« Distribution - customer data, competition surveys

« Marketing - regular market research surveys

« Management - visit of fairs, congresses, conferences

¢ Production - animation and enhancements of performances

Intellectual factors 'Personality traits External factors
. fantasy (the combination of . abilities (the role of inheritance . the influence of the external
known elements) and environment in their environment, especially the
development) social environment(the role of
. intellectual flexibility (richness social demands in the
of ideas and visual associations) | persistence, will power stimulation of creative
processes, the stadium of the
. flexibility (how easily a person | motivation (creative passion, project and society’s attitudes

changes his'her point of view
when solving problems)

. originality of solutions (unique
character)
. memory (new ideas are

developed by unconsciously
using our previous knowledge)

. thinking (constantly monitors
and guides the creative process)

. observation skills

wishes and hopes that make an
individual want to find out
something)

. interest

. creative attitude

towards the creative process can
either support or hinder it)
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Analogy and picture Systematic idea
Association techniques :
techniques search

These techniques encourage a Here similarites are looked for This technigue is about
free flow of thoughts. It is very which do not necessarily have to structures and
important to think into different belong to the topic or the problem. systematisation.
directions. These ideas can neveriheless

contain solutions. A problem or fopic is
The harvested ideas will be highlighted from different
connected, to again generate new Examples: perspectives.
ideas. Photo impulse

Bisociation Examples:
Examples: Semantic Intuition Morphological box

Brainstorming
Brainwriting (8-3-5)
Mind Mapping etc.

Follies
Word strings

ate.

Osborn checklist
Six-Hat-Thinking
Idea factory
Headstand

Etc.

“low hanging fruit": ideas
which can ba implemsnted

immediately —
small product improvemsnis

process

organisation

input

manitoring of
toals
= ideas workshop

ileas competition

Systemanc mventing

CONSWMEATS [ cuslomers

company . personal

innovation

management

culture

output

medium-ter

prerequisite

appreciation of
idea providers

long-terms

- break through innowvation

Y - visianary approaches
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Stap 1 Step 2 Stap 3
Pranni _cnf ;
Diagnosis of the Introduction fo the B Target selting
!:D' ¥ Seurch fr pariners
proposed nativork hasics of natworking »  orking metds
7 P Governames of
-and patentis! astwck
P P ¥ Expense plinamg
Step 4 Stap § Step 6 Step 7
Constifition of nafwork Natwork work NW Managsment Werking mathads
b Cooperation profile b Reorganisation By aance e 4 E
P Partner scquiition > '!"ar_gazgresumu * Project aandpament : m:;:n
» ., b lmplementation » Budgeting »  Problem soiving
» Tassm building P Securing results * Controlling b | Canilict consallh
P Loga! frms > infromtion » Cosrdination » Mediation =
P Agresments * Adjustents ® Liser anslyis ¥ Commminiotion
* Evsluation
Step 8 Stap 8 Step 10
Technical support Organisational heip Auditing of
B [ansrder B Find service providers
b Work spaces » Fuzding counse) ::> measures
*  Dogiemeat mensgectnl - EJ-':::.H'E e =
b [atraner » Fublie relaions
® Press refations
* Transfer

Information about visions and productivity of potential regional partners

Market research
Professional exchange
Product specification
Initiation of specific projects
Marketing and sales support

Ideas as impetus for further projects

company view

competitor view
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internal environment

» size of enterprise

* (performance)
programme structure

external environment

» task-specific (market-specific)
environment

+ general environment

siajaweled
joaaipul

! '

wap

sigjpweled

R&D programme
{planning)

) ongoing and available
total cﬂ@pﬁ?ng autonomous RAD
funds\ 7”]&5 R&D prﬂ'EG\ts capacities

financial —_— | — R&D
capabilities capabilities
Y
R&D budget

Measures to support innovation

Guidelines for the creation of an educational concept

Systematic education management

Modern methods of teaching and learning

Corporate culture supporting innovation
Identification of education demand

« Motivation system
= QOrganisation system
e Qualification system

e Recruiting system
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process-oriented way of working

~, 7

problem recognition,

/ problem definition \

control of success problem collection,
problem structuring

[ \

implementation of

establishment of
measures

priarities

\ /

reguirements,

proposals for problem handling
solutions

\//

Increase of
organisations®
productivity

humanisation of
work

Criteria of humane work
were already

established in the 1980
within the framework of
humanisation research.

s increase of
productivity

= increase of flexibility

s increase of

Qo jo sjeob

example: mnauat_weness |
= promotion of learning
increase aptitude

freedom of
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organisation
education promotion
development
» profiessional education » selection and practice « team building
» further education » job change » project work
» management education * foreign assignment o socio-technical system
» retraiming » succession gnd career design
* fraining planning ,
e » performance evaluation
» cozching
.
human
resources
human development
human resources in the broad
resgurces development sense =
development in the education +
in the broader promotion +
narrower SEnse = organisation
sense = education + development
education promotion {CD)

Values, Policy:
+  Company, busingss, quality policy,
s Guidelines

SWOT analysis:

»  SrengtheWeaknagses

# »  Opportunities Threats

Strategic products:
s Portfolio analysis
s Markets

Products

Crucial
success factors

I / Core competencies

Goals
= strategicdong-term goals
= poalsloperational goals

Balanced Score Card:

* Financial goals

* Customer goals

*  Process goals

»  Learning and innovation goals

Measures, programs, projects
»  Specific sieps towands implementation
(WHAT? WHO? WITH WHOM? UNTIL WHEN?)

Strategy pyramid - Model for strategy development
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innovation
sﬁa#h:g}_
business strategy ' processes
budget
- technology
technology R&D

strategy strategy paterlts

skills

Strategic corporate processes

Definable in regard to time and content
Complex

Risky

New

Dynamic

Strategically important

Goal-oriented (ScHMALZER, 2010)
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Plan (Intention to act)

Ploy (Manoeuver/ruse for defeating a competitor)

Pattern (Unambiguous behavioural pattern)

Position (An organisation’s positioning in its environment) and

Perspective (View and interpretation of the world).

Hard factors

Sytstems

Soft factors

Intensity of innovation activities (R&D expenditures, percentage of the
turnover)

Solo venture or cooperation

Leader or follower strategy

Organisation of innovation activity (e.g. outsourcing)

Complexity of the innovation process (product or process innovation)

Concentration of innovation on promising priorities

Development of a new product

Development of a new service

Handling of a customer order

Reorganisation of the company / a department
Build-up/closing of an organisational unit
Merger with another company

Development/Implementation of a new information system
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look for general implement
solutions solutions

//
TRIZ approach \

space for

solutions

generalise the
problem

direct approach
e.g. brainstorming

initial situation

Problem
intrinsic
Want
“Contract with Con
i Individual and
Wr?lyse organisational
L P resources
Persistence
May Must
Normative Necessity
Legal framework Compulsion
extrinsic

Stimulators of innovation
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Community emergency response *

Plant emergency response *
Other devices (other technology)

Automatic SIS

Critical alarms and manual response

Process design

* External protection

Protection layers



® Prevention layers
— Plant design
— Process control system

— Alarm systems

Mechanical or non-SIS protection layers
— Shutdown systems (SIS)
® Mitigation layers

The unprotected risk is reduced by each layer of protection

\ \ \ \ \
\ \ \ \ \
\ \ \ \ \
\ \ \ \ \
: | RRF, \ RRF, I'I ". RRF; [
l"npﬁﬂflfd Risk Risk Risk : Residual sk
=———— reduction E=———=| reduction reduction g
Cx E'l'l]'? LE._';L‘ rl |-[|p lﬂ.)"El' 2 Fn p h}’“ 3 Cx rn|1
r — RRF, T RRF xRRF, 5 T RRF, xRRF,xRRF;
| / / / |
/ / / / /
A «l / /
/ S BTSN R
/ / / Ry a—

Layers of protection

Hazard analysis techniques
® Deductive method
— Fault tree analysis (FTA)
® Inductive method So-called ‘what if’ methods
— Failure Mode and Effects Analysis (FMEA)
1. Hazard: A situation which has the potential to lead to harm

2. Operability: The capacity of a system (which may include a human
operator)to function
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L asile Olygad b ol 3l gl p 1) (S conl (Ko sl WK b)) 5 cSlis jalato 4
HAZOP: HAZard and OPerability study .5 s ,.Kes olles 18

Aim: ‘identifying potential hazards and operability problems caused by
deviations from the design intent of both new and existing process
plants’

Radiation therapy machine Heating installation

Electron
accelerator

[ SIRTERTEE:
= | ST

Railway crossing Aircraft control system

Operability:

= Isolate
Temperature  Start-up
Pressure Shutdown
| evel Maintain

Corrode Inspect

Absorb Drain
Erode Purge
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Definition phase

¢ scope & objectives-Responsibilities-Select team

Preparation phase

¢ Plan-Collect team-Choose recording method-Estimate time requiring-Arrange the
schedule

Examination phase

e Divide system into elements-Examine elements for deviations from design intent-
Indentify possible deviations cause, Consequences, Protection needs, Action agreed

Reporting and follow-up phase

¢ Record on worksheets-Sign-off records-Produce report-Follow-up actions-Restudy
where needed-Issue final report

® For Preliminary HAZOP
— Process Flow Sheet ( PFS or PFD )
— Description of the Process

® For Detailed HAZOP

— Piping and Instrumentation Diagram (P & ID )

Process Calculations

— Process Data Sheets

— Instrument Data Sheets

— Interlock Schedules

— Layout Requirements

— Hazardous Area Classification

— Description of the Process



Methodology — Report format

I T AT AT

E.g. Potential Consequences Any existing  Actions to

Flow/No cause ofthe ofthe cause devices that remove the
deviation and the preventthe  cause or
deviation itself  causeor  mitigate the
make ifs conse-
consequeces  quences
less painful

. Assemble the data

. Understand the subject

. Subdivide the plant and plan the sequence
. Mark-up the drawings

. Devise a list of appropriate keywords

. Prepare table headings and an agenda

. Prepare a timetable

. Select the team
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select a line or vessel

explain design intention

select guide word

develop meaningful deviation

list causes, consequences,
and protections

evaluate need for risk
control recommendation

HAZOP Procedure

HAZOP 2o A 2
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» Be active! Everybody’s contribution is important

» Be to the point. Avoid endless discussion of details
» Be critical in a positive way - not negative, but constructive

» Be responsible. He who knows should let the others know
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Consequences
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Risk class Interpretation
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Loss of quality or contamination of product
Lost production time

Damage to plant and repair cost

Failure to deliver/loss of market.
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Minor — Injury to one person involving less than 3 days absence from work

Major — Injury to one person involving more than 3 days absence from work
Fatal consequences for one person
Catastrophic — Multiple fatalities and injuries.

Minor

Critical

Severe

Catastrophic

Short-term loss

Damage to machines.

Damage to plant.

Substantial damage to

of production Repairable in short Major repair costs. plant. Potential loss
time Serious loss of of overall plant
production
Minor Critical Severe Catastrophic

Temporary excursion
in emission levels

Significant release.
Effluent clean
up required

Ecological damage
for up to 1 year.
Risk of penalties

Ecological damage for more

than 1 year. Pressure to
cease business

Minor

Critical

Severe

Catastrophic

Reportable but non-
disabling injuries
causing over 3 days
absence

Disabling injury or severe injury
requiring extensive recovery. 1
in 10 chance of fatality

Critical injuries. and
possibly 1 fatality

One or more
fatalities

Intolerable region

Rizsk magnitude

Risk cannot be justified
excepl in extraordinary
circumstances

The Alarp or
Lolerability region

(risk is undertaken

only if a benefit is desired)

Tolerable only if further risk reduction
is impracticable or if ils cosl is grossly
disproportionate lo the improvement gained

Tolerable if cost of reduction would
exceed the improvements gained

Broadly acceptable region

(no need for detailed working to

demonstrate Alarp)

Alarp diagram

It is necessary 1o maintain
assurance that risk remains at

this level
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Occupational health and safety acts
Emplover and employee duties. OSH standards, enforcement and penalties

Major hazard installation Control of substances
SREely T A hazardous to health

emergency plans

Explosives manufacture Clean air acts and Safety of machinery
Explosives handling water pollution control Manufacture and use
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liminary Hazard Analysis Decision Tree Analysis
HAZOP Human Reliability Assessmen
Structured What If (SWIFT) (HRA)
Scenario Analysis Bow Tie Analysis
Root Cause Analysis (RCA) Reliability Centred
Failure Modes and Effects Maintenance
Analysis (FMEA) Sneak Analysis
Fault Tree Analysis (FTA) Markov Analysis
Event Tree Analysis (ETA) Risk Indices
Cause-consequence Analysis Consequence /Likelihood

Cause-and-effect Analysis Matrix
Cost Benefit Analysis

Multi-Criteria Decision A

Layers of Protection Analysis
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