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Delivering SE in practice



Duncan’s background

Professor Duncan Kemp, CEng FIET, 
INCOSE Fellow

DE&S Fellow for Systems Engineering
Internal Technical Support Team Leader
Engineering Group
Abbey Wood South, BS34 8JH
Tel: +44 (0)7966 146 724

Defence Equipment & Support

1984 – Joined MoD as Student Engineer
1989 – Graduate Engineer RSRE Malvern
1991 – Air Defence C2 concept studies
1993 – Submarine Combat Systems Integration 
1995 – Export Control Enforcement
1996 – Defence Estates agency launch
1997 – Strategic C2 research
1999 – Warship support engineering improvement
2002 – Acquisition reform
2006 – MOD Command, control, communications and 

computing Chief Architect
2009 – Chief SE for Rail, DfT
2012 – Engineering Skills Development TL
2013 – Fellow for SE
2016 – Internal Technical Support TL
2017 – Technical Discipline Lead for SE
2019 – Senior Fellow for SE
2022 – Digital Engineering Implementation TL

And …
• Chair of the INCOSE System Safety working group

• Published 20 peer reviewed technical papers, including 

several on System Safety

• Presented DE&S Maritime Safety Refresher, MOD 1* 

Boot camp

• Guest lectured at Birmingham, Loughborough and Bristol 

Universities, MIT, USMA West Point

• Visiting Professor for Systems Thinking at Loughborough 

University

• INCOSE Fellow



Presentation overview
• Background to the Internal 

Technical Support Team
• The right operating model 

for SE delivery
• Planning SE task delivery
• Challenges with core SE 

processes
• Selecting the right SE
• Delivering, learning and 

growing
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“As much as possible, as fast as possible”
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“Can you build an internal 
technical support capability”



What do our stakeholder want?
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Fix scope, fixed price delivery
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Team income and expenditure

Income Expenditure

Value of tasks £x,xxx,xxx

Team cost £x,xxx,xxx

Net income £xx,xxx

% recovery 101%



Simple operating model, clear golden thread
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Planning delivery
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What led to this need?

What will we achieve for you?

What will you be able to 
achieve once we have delivered 
this?

What are we going to physically 
deliver you?

How are we going to deliver 
this?

What do we need from you? 
What have we assumed will 
happen?

Who is going to do the work?

How much will this cost you, 
and how much have we saved 
you?

What are we going to do for 
you?

Who is this for? Who will sign 
off the work?



Double loop delivery
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Purpose

Engineering
Approach

Whole systems
engineering approach

Individual SE tasks,
products and interfaces



Problem understanding and solution selection
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See “3.1.2 Death Rays, databases, and double 
diamonds”



Requirements
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TUSBAT TEPID OIL

Function Performance Threshold Objective Acceptance



Architecting and modelling
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Understand 
purpose

Develop 
architecture use-

cases

Design architecture 
/ model

Select and tailor 
model type, 

framework and tool

Model <10% of 
scope

Use model

Expert judgement

Pencil + paper calcs

Static models

Dynamic simulations

Person/kit in the loop

Tempo Rigor

Scope

Increasing time, cost,
precision, rigor

Production 
cycle

Design 
cycle

Purpose 
cycle

• Fidelity?
• Validation?
• Confidence?
• Assumptions?



Design and Manufacture
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Technical coupling
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Plug and 
play

No rights to 
change

Outsourced 
design

Off the shelf

Antenna

Radio

Platform

Capability

Force



Integration and acceptance
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Operations and maintenance
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Selecting the right SE
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𝜋
DomainTechnology

Lifecycle
stage Attributes



Ben’s background

Ben Mogridge MSc CEng MIET MINCOSE
Internal Technical Support Systems Engineering Consultant
Engineering Group
Abbey Wood South, BS34 8JH
Tel: +44 (0)7966 146 724

Defence Equipment & Support

2008 – MoD Electrical and Electronic Apprentice
2011 – Submarine Surveyor 
2013 – Engineering Skills Development Manager for 

Apprentices
2015 – SSN Stealth Manager
2019 – ITS SE Consultant 

And …
• MSc Engineering Management
• ISO TC251 Asset Management committee 
• BSI TC251 UK deputy chair
• Undertaking PhD 



An example task – SM Architecture Use Cases

www.incose.org/symp2022 18

Right Tools All the gear, no idea Efficient and Effective

Wrong Tools Useless Inefficient but Effective

Wrong People Right People

Technical – can I make it work?
Assurance – safety, 
performance and security. 
Legal – can I share the 
information with third parties?
Commercial – can alternative 
suppliers use it?



Summary
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Savings delivered
Costs Recovered

Satisfied Customers
Happy Team

Individual utilisation target
Task delivery (CPI)

Customer satisfaction
Support wider team


