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Preliminary Design
High-level analysis and 
verification of potential 
solutions is used to 
establish their feasibility 
and further define 
requirements,  as the 
types and magnitude of 
required solution 
elements are identified.

Inputs to and from 
external systems should 
also be considered.

Triggering 
Event: 

Idea, Need, 
Project 
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Hand-Over

Verification

Detailed Design 
Review(s)

Concept Definition
The Concept Definition phase 
should define what the project is 
required to accomplish. This 
requires:

§ the problem to be properly 
defined

§ the context of use and 
operation and constraints 
surrounding an acceptable 
solution

This information forms the basis 
of a Requirement Specification; 
against which potential solutions 
may be objectively identified 
and assessed.

Concept 
Review

Preliminary 
Design Review

Concept 
Selection

Specification for Detailed 
Design
For the identified acceptable 
solution, the Detailed 
Specification phase should fully-
define:
§ Function
§ Performance
§ Safety Requirements
§ Environmental Impact etc.

Associated acceptance 
thresholds are established in this 
phase; providing an objective 
design target.

Specification 
Release

Detailed Design
The design is developed into an 
implementable solution including 
drawings, software and documentation 
for construction.

Analysis is used to verify that the 
proposed design will satisfy the 
requirements and performance of the 
detailed specification.

The design-review process is used to 
provide progressive design acceptance 
by confirming satisfactory design 
maturity against the detailed 
specification before proceeding to the 
next stage of design definition.

Construction and 
Commissioning
The design is manufactured / 
constructed and assembled as per 
the issued-for-construction 
drawings and documentation.

Components and sub-systems are 
tested individually, then collectively 
throughout construction to validate 
that the design performs and 
functions correctly.

Once the design is fully constructed 
and tested it may be handed-over to 
the owner / operator.

Operation and 
Maintenance
The design is operated and 
maintained throughout its 
service life.

The designer must provide all 
information required to safely 
perform all operations and 
maintenance of the design.

The design should provide the 
required level-of-service for its 
design life. For long-life designs, 
issues such as wear and 
obsolescence mst be 
considered.

Validation

Customer 
Acceptance

Requirement 
Specification

End of Life

The design is removed from 
service.
The designer should 
consider whether it will be:
§ Refurbished
§ Upgraded
§ Re-used
§ Passed-into-heritage
§ Demolished
§ Disposed-of
and how the impacts and 
safety of these activities will 
be managed.

Lifecycle Phase
Process

Gate / Review

KEY:

Lifecycle Concept 
Engineering work is conducted within a lifecycle. The lifecycle starts when someone has an idea or need 
for a new design (or design change). The lifecycle ends when the designed 
asset/product/system/equipment reaches its end-of-life and is taken out of service for re-use, recycling 
or disposal. 
In an engineering context, each phase of a lifecycle is distinguished by the activities involved and outputs 
produced. Lifecycle phases are often segregated by decision gates or process reviews. 
An engineering project typically follows the lifecycle shown in the diagram below. 

Why use a Lifecycle Approach? It… 
> Provides an overarching narrative of the total process. 
> Assists people to know what has occurred prior to and subsequent to their involvement. 
> Limits risk and orders progress through clearly defined phases (decision gates). 
> Provides a useful framework and evolution path regarding what activities are performed, and 

identifies tasks required in the different phases. 
> Helps to recognise how the selections or decisions made are part of a whole system of events. 
> Promotes a long-term perspective for decision-making. 
> Helps to identify both opportunities and risks of a project/product or technology. 
> Provides a framework for planning, leading and managing the people involved with the work. 
 
 
 
 
 

Engineering within a Lifecycle 
Engineering activities impart characteristics which influence all subsequent lifecycle phases. For example: 
correct requirements maximise the likelihood a design will satisfy client needs, or conversely, hazards 
designed-in to a product can persist for the remainder of its life. Engineering activities should therefore 
be performed in consideration of the full lifecycle. 
Design changes during all lifecycle phases must be controlled according to the original requirements and 
design. 
 

Project Management within a Lifecycle 
Project management staff should understand each lifecycle phase. Project management aims to ensure a 
project is completed within the constraints of schedule, budget, resources and specification. Each 
lifecycle phase differs in terms of these constraints and project management should consider them 
accordingly. Project management should also foresee and plan for subsequent phases of the lifecycle to 
keep the project progressing toward its goals. 

Project management staff will deal not only with the engineering, design and construction aspects of a 
lifecycle, but also other processes such as: procurement, contracting, tendering, land acquisition, safety, 
sustainability and environmental compliance. It is a project management function to manage the 
interrelations between the disciplines. 
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Typical Engineering Activities within the Project Lifecycle 
 
 
 
 


