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INCOSE

« Systems Engineering Consultant — Freelancer 26

- Technical Director of GfSE (German Chapter of
INCOSE)

« INCOSE CSEP and Certified Systems Engineer ® GfSE
Level A

 Member of DIN NA 043-01-07 AA "Software und System-
Engineering”
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Challenge s

INCOSE

Systems Engineering process descriptions 26" oo
emphasize the importance of specialty engineering
activities

— 1SO 15288:2015

— INCOSE Systems Engineering Handbook

— BKCASE Systems Engineering Body of Knowledge
(SEBOK)

But do not describe how to integrate specialty engineering
activities
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Specialty Engineering Activities Impact =
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Change VW Golf 4 headlight
Australian Navy Collins Class Reliability
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Assumption
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Systems Engineers
hate
Specialty Engineering Activities
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SEBoK =~y

Traditional System Requiremenu Specialg 26 nnuc 'NCOSE
Discipline Filter‘ Mission Analysis Discipline Filter e I syrpasiu
Mission Environments Edinburgh, UK
July 18 - 21, 2016

Mission Constraints \ Test
Measures of Effectiveness Affordabili
Systems m
E"9'"°°"“ Producibility
Assurance
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Packaging| Factors

Structural | Electronics

Systems
dynamics \Engineering

-

Product Filter SE Documentation

Facility | Equipment
::nfozjmation Design | Design
eedback TN g
Personnel o

Information
Feedback

Systems Engineering

Design for Requirements Output Body of Knowledge,
g Progrgm Specs £ 2015, Figure 1, page
Drawings 822.
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INCOSE SE Handbook v3.2.2 %
R .,,/

Design/Logistics Requirements

Supportability ~— + Maintainability 26 S 'NCPSE
Parameters for esign « Maintenance Engineering Edinburgh, UK
Tradeoff Analysis + Human Factors July 18 - 21, 2016

3 « Safety Publications

. : Operations & Item R&M Characteristics Operations &

St 8 Stczt:ons > Maintenance Failure Modes & Effects Analysis > Maintenance
uaies Requirements Criticality & Maintainability Analysis Task Analysis

e + Reliability & Maintainability
Engineering
PHS&T - Packaging R
Engineering -g?ndlmg * Publications
Characteristics - lorage + Provisioning
- Transportatio
ranspe " * Supply Support
+ Support Equipment « Facilities Engineering » Cataloging
4 ¥ J 1 v

) Support Equipment . ) Support Item

U?“ i.::no:n::ed & Training Material De’::‘r:il"?ilon Eva?t::tlion Identification &
est Frograms Description P Application Data

INCOSE SE Handbook,  Humen Factors
INCOSE, v3.2.2, figure « Training

9-1
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INCOSE SE Handbook v4

Loop until cost targets are met The mission effectiveness trade A I -
5 5 : : nnucl INCOSE
space with technology as a driver. Memational SYrmpasiur

e

Need/
threat environment

What happens when technology i
changes? If the need or the threat Edinburgh, UK

environment changes? July 18 - 21, 2016
How calculate true cost of system

capability?

How calculate true cost of
operational availability?

How calculate true cost of mission
effectiveness?

Loop until cost targets and KPPs are met Loop until cost targets and A, are met

Design & production

Supportability design

Engineering

ASofouyoay,

Supportablity

tool suite System capability g il tool suite
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Fundamental
equation of
sustainment:

A=R*M+S INCOSE SE Handbook,
angll;ssis Mission effectiveness INCOSE’ V4’ ﬁgure 104

tool suite

Key
performance
parameters

Operational
availability

Does it answer the need?
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SAE ARP 4754A

SAE ARP 4754A,
Guidelines for
Development of Civil
Aircraft and Systems,
SAE, rev. A, figure 5
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DO-178B/DO-254 Process.
ED-12B/ED-80 Process.
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1ISO 26702:2007 / IEEE 1220

Process Inputs

Requirements Baseline

Validated requirements baseline
)

Functional Analysis

Decomposition and requirement
allocation alternatives

Requirement trade-offs and impacts—

Requirement and constraint conflicts

I
Functional architecture
v

Functional Verification

I
Verified functional architecture
v

Synthesis

Decomposition/allocation
trade-offs and impacts

Design solution requirements
and alternatives

Requirements trade studies

and assessments

T
Physical architecture
i

Design Verification

Verified physical architecture

Design solution
trade-offs and impacts

Control

www.incose.org/symp2016

%-{ Process Outputs ‘

Requirements trade studies
and assessments

A

System Analysis

26 lNCQSE

Edinburgh, UK
July 18 - 21, 2016

ISO 26702:2007
Systems engineering —
Application and
management of the
systems engineering
Process, I1SO, figure 4
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Safety Assessment

Synthesis

Fault Tree Analysis, Dependence

Diagrams, Markov Analysis

Design Verification
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Buy-In Ay

» Organize workshop 28

* Define interfaces between systems
engineering and specialty engineering
activities

* Freeze interface

* Publish good practice
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Synthesis

Reliability Requirements
ConOps (Scenarios, Operating Environment)
Generic System Functions

Draft Reliability Targets
Mission Interruption Targets

Operational Scenarios
Maintenance Scenarios
System States and Modes of Operation
System & System Element Functions

Decomposed Reliability Targets
Draft Redundancy Concept

System Candidate Alternatives
Breakdown Opportunities

System & Element Reliability Targets l

BIT Requirements FMECA

Sustainment Assessment

Design Validation

RBDs
Reliability Modeling and Prediction
Preliminary Maintenance Planning

RBD — Reliability Block Diagram
FMECA — Failures Modes, Effects and Criticality Analysis

BIT — Built-In Test

Edinburgh, UK
July 18 - 21, 2016



Conclusion f&
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Systems Engineers
and
Specialty Engineering Activities Engineers
Can Be Friends!
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