PREPHASE 1: MEASURE INPUT TO PHASE 1

a) Market definition

Position

Influence

Growth

Life

% share

b) Business strategy

Where do you want to be in the market?

Alignment

Risk management

Product portfolio

c) Initial feasibility

Technology driver

Current competence capacity

Risk management

PHASE 1

1) QUALITY OF REQUIREMENT


Risk register – contingency


Legislation, environment, Codes


How compliant – checklist


Customer Agreement – signed off doc


Definition of: function, form, fit, performance


Correctness


Completeness

Efficiency – requ’ments capture process and Efficiency  - of design

Is the technical requirement correct?

COMPLETENESS


Check list




Standards 




Function




Environment


Flow charts




Loadings




Interfaces




Market requirement




Customer understanding


Sign off




Risk register / identify

CORRECTNESS


Technically correct


Is the spec under change control?


Is it overspecified?




Defined correctly?




True Function requirements

EFFICIENCY


How efficient are we at requirement capture process (time and cost)?

Number change iterations
Market intelligence of need

Have we engaged with the right levels of customers?
2) CONCEPT SELECTION / SCREENING
Screening 

Looking at options in an efficient way

Measure that you conform

Conformance to requirement

Value engineering

Revenue sales

New products

Market info

Competitiveness

Resources

Capacity

Technology

Ability shortfall / competence measurement

Capacity (vs. existing) & competence

Weighting and scoring

Throughput speed
No of ideas (in and through)

Quality of ideas (in and through)

Negotiated, flexible or fixed concept of measure – iteration – design reworks measured
Phase 1 Requirement Specification (features)
Checklist of what we require as a business;

Completeness
Clarity

Approved / agreed

Change control

Cost

Acceptance planning

Risk register

Technology and market feedback

Concept of measure (how)

Preparation of an agreed document (rq’ment spec)
Obtain agreement

Regular reviews (completeness, stability)

Track changes


Why changes


Number of changes


Number of changes, cost, prog

Requirement specification

WHY

Reduce impact of late changes

Controlling business / project

Want to get it right first time

Adherence to schedule, cost

Track changes to be paid by customer
To indicate we’re getting better

MONITORS WHAT

Updates to requirement specification (KPIs) chart?

Achievement to program, cost, tech spec
TO WHICH OUTPUT

Requirement, specification and application / usage
CONCEPTION SELECTION, SCREENING

(SYSTEM DESIGN AND OPTIONEERING) FEATURES

Cost
Initial design

Brainstorming

Ability to meet requirements

Manufacturability
Can requirements be negotiated, flexible

Options and technology assessment

Identification and understanding of risk

Time, schedule, project plan

Peer and design reviews

I.e. score all possible options/concepts against all criteria and take highest ranking with weightings and then go forward

CONCEPT OF MEASURE (HOW)

Meeting assigned cost


Design activity


Product

Meeting assigned schedule

Iterations of design (meeting requirements)
PHASE 2
Using chosen design from optioneering process

1) REQUIREMENTS  (DESIGN SPEC)

As phase 1 plus below – but more emphasis on decision

Identification of requirements with risk

Identification of key requirements 

Implied requirements identification

Change management




Due to spec change




Due to design shortfall

Record no Hes Vs estimate

Correlating design requirement with design spec

How clean are the transitions between phases?
No of non compliance

2) COST AND SCHEDULE

Earned value analysis

Compares programme Vs planned spend

CAD model release

Agreement of interfaces

Resources monitoring

Supplier costs (regular buy off with supplier)

Close out of risk items

Resource cost effectivity index (Mark Holbrow Spirent to provide) i.e. are you spending the right money at the right time?
Record what error rate was or non conformities (count # of traffic lights) using traffic light system. Can amber be good to go – is red no-go? Go back to original design solution requirements. What is time gap between red and green?
EVA measures – if spent 50% of money, have we completed 50% of project – i.e. estimate spend against achievement

# of cad model release – issue and ‘S’ curve to benchmark

Resource monitoring – using too many staff? 

Technical risk

Financial risk

Resources

Funding

Programme

Cost review

3) DESIGN / DEVELOPMENT

Design review gates (pass / fail or traffic lights)
Milestones

Success of development testing (design iterations)

Completion of analysis tasks (stress / safety)

Is product fit for purpose (no of design changes and cost?)

Validation against requirements

Design options

Optioneering

Design analysis

Sub level requirements

Testing (development)

Testing philosophy

Design meets requirements?

Design reviews

Code reviews

4) MANUFACTURING CONSTRAINTS: PLAN AND PROCESSES (constraints to consider during design phase)

Involve

Manufacturing earlier

Design reviews

Space : lifting capacity

Make or buy

Lessons learnt

Environmental – disposal, asbestos, lead free

ISO standard

Test equipment facilities

Process limitations – welding

Presentation and packaging

WEE regulation disposing of electricals – need to be measuring as you are going as well as when you are finished
5) COMPLIANCE (FEEDBACK TO REQUIRMENTS)
Compliance matrix

No of non conformities

Customer acceptance or not

Dynamic database of past problems on a component

Database of manufacturing non conformities

Rework or redesign

Testing

CE marking – general health and safety

Cost and programme

Factory acceptance test content

Snagging punch list (feedback from snagging lists)
6) SPECIFICATION:  INPUT TO MANUFACTURING PHASE

Accuracy of manufacturing data

Number of design queries – best of class = 0

Number of tooling changes – best of class = 0

Schematics

Assembly drawings

3D models

Specifications

PHASE 3

FEEDBACK


Engineering change requests 

Non conformance records

Concessions

Warranty

Arm data availability, reliability, maintainability

Lessons learnt

Cost/programme outcome

Customer feedback

Failure mode analysis

New techniques (on longer term projects where superseded over time)
Technology changes

Returns  - design or production related

Warranty claims – design or production related

Supplier preferences

Customer complaints 


Design / production


Customer changes (interfaces agreed)

Concessions

SPC Data

Arm data – in-field data
Analysis of in-service data

Feeding back into design process

1) SPECIFICATION (MANUFACTURING DATA AND DESIGN DATA)

2) DELIVERY SCHEDULE

3) COST 

4) QUALITY
5) PROCESS AND PLANNING

6) MANUFACTURE (COMPONENT ASSEMBLY/EQUIPMENT INSTALLED)

7) PRODUCT DELIVERABLES (INCLUDE APPROVALS AND CERTIFICATION)

