
UNCLASSIFIED 
DSTO-GD-0734 

19. Modelling the Management of Systems Engineering 
Projects – 

 
Daniel Spencer and Shaun Wilson 

Aerospace Concepts 

Abstract 

As described in the INCOSE Systems Engineering Handbook18, systems engineering is an 
interdisciplinary, holistic approach to realise successful systems. It often involves a combined 
effort of a team of professionals from different disciplines and backgrounds. 

The primary role of the Systems Engineering Manager (SEM) of a complex project is to ensure 
that the technical conduct of the project and the technical products achieve the required 
quality. The SEM performs this role by defining the technical processes, documentation and 
output products within the engineering lifecycle of a project through systems engineering 
management. These aspects of a project are not brought together through any other single 
management process. Furthermore, systems engineering management supports the other 
business systems such as project management, engineering management and quality 
management. 

Particularly in early concept development phases of a project, it is important for those 
involved in Model-Based Systems Engineering (MBSE) to not lose sight of systems 
engineering management as an enabler of engineering rigour. Engineers can overlook systems 
engineering management amongst the MBSE methods and technical activities they are 
conducting. 

In his paper at the 2004 INCOSE International Symposium19, Eric Honour concludes that 
systems engineering effort improves development quality, cost and schedule compliance, and 
that systems engineering management is known to be an important part of the systems 
engineering process. Further to this, improved quality of the systems engineering activity 
increases these benefits. 

The key document used to guide all technical aspects of the project is the Systems Engineering 
Management Plan (SEMP). The SEMP is now often referred to as a Systems Engineering Plan 
(SEP), and defines systems engineering organisation, process and products, and also describes 
speciality engineering integration in a project20.  

A SEMP is an evolving document that captures a project’s current systems engineering 
strategy and its relationship with the overall project management effort. The purpose of the 
SEMP is to describe the detailed operational plan for executing systems engineering. It also 
describes how a project organisation will manage technical activities in accordance with 

                                                      
18 Haskins, C., ed. 2010 Systems Engineering Handbook: A Guide for System Life Cycle Processes and 
Activities. Version 3.2. Revised by M. Krueger, D. Walden, and R. D. Hamelin. San Diego: INCOSE 
19 Honour, E., Reducing Longterm System Cost by Expanding the Role of the Systems Engineer, INCOSE 
International Symposium, France, June 2004. 
20 IEEE, IEEE Standard for Application and Management of the Systems Engineering Process, Institute of 
Electrical and Electronics Engineers 1220-2005, 09 Sept 2005 
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partners, clients and contractors. All other engineering control documents, such as the Test 
and Evaluation Master Plan, Configuration Management Plan and Risk Management Plan, are 
subordinate to the SEMP and must be consistent with it21. The SEMP should be established 
early in the project and updated as necessary to ensure its effectiveness. 

This presentation will outline an example of how a model-based systems engineering 
approach can be taken to represent the systems engineering management aspects of a project, 
and how the resulting engineering management model can be interrogated to produce the 
outputs required for a quality SEMP. After describing the underlying structure of the systems 
engineering management model, an example will demonstrate its use, with a focus on 
activities taking place in Concept Engineering phases of a project. 

This modelling of the project from the point of view of the SEM provides the benefits inherent 
in the application of MBSE; consistency, traceability, reuse and information sharing. Further to 
the benefits inherent in the MBSE method, benefits can be gained by facilitating the interface 
between the management system model and the various engineering models of the project. 

Engineering Management plan has a number of benefits that can improve product cost, 
schedule and quality when used appropriately. By having an approach tailored to the project, 
and interfacing this in a useful way, the likelihood of its use and the benefits of this use 
greatly increase. 

A robust, complete and consistent SEMP provides clear and unambiguous guidance to 
systems engineers and technical staff, improves efficiency of the project effort and likelihood 
of project success. Using a model-based approach to systems engineering management, 
particularly in a model-based development environment closely couples the systems 
engineering process and product, allowing clear definition of responsibilities and improved 
ability for assurance that these responsibilities have been carried out. 
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21 NASA, Systems Engineering Handbook, Revision 1, December 2007. 
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