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Introduction 
From January 2026, the Institution will be reintroducing a question into the Chartered Membership Exam aimed 
at engineers who work predominantly on energy related structures for the renewables, oil and gas and nuclear 
industries, including offshore structures. This question will be included as a 6th option and will not be replacing 
one of the existing question types. 

This new guidance appendix has been produced by the Examinations Panel and must be read in conjunction 
with the main Chartered Membership Exam Preparation Guidance. The information contained in this appendix is 
not a complete guide and focuses specifically on the additional requirements and considerations for those 
attempting this category of question. 

Sample questions are also included to show how some previous offshore energy questions could be adapted to 
the new criteria introduced in 2024. 

For ease of reference, the same titles and subtitles have been included in this appendix, as well as references to 
the associated main guidance page numbers. 
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General tips 
In addition to the comprehensive range of examples of things that candidates should be mindful of, or where 
marks could be lost (page 4), the following list would be specific to the energy question: 

 Lacking in suitable demonstration of preventative measures to combat destabilising loading (wind / wave / 
blast / impact etc) 

 Poor demonstration of load transferral between sections and main load carrying components (lift points / 
joints / bracing / primary members etc.) 

 Highlighting of principal load bearing members (description of functional framing) 

 Failure to demonstrate or account for load-out / load-in / transportation / lifting / installation / accidental load 
cases and construction methods. 

 Highlighting the importance of weight management 

 Demonstrate understanding of structural redundancy / efficiency and constructability methods 

 

Providing distinct, viable and sustainable solutions 
When considering the ways that a candidate can produce two schemes in their answer (pages 6-7), recognition 
must also be given to external load combinations such as extreme environmental / ship impact / load-out / load-
in / transportation / accidental loading from blast, swinging, dropped objects, and construction methods. 

Adding to the list of significant differences between the two schemes, candidates should consider: 

 Functional framing – principal load bearing members and end fixity assumptions 

 Installation / transportation / accidental conditions  

 

Each scheme should be distinct, viable and a valued discussion provided as to the salient differences and 
merits. It is important to acknowledge that all load conditions should be accommodated with due consideration 
of load transferral, stability, and practical, efficient framing configurations. 

In this question type, there are numerous options available for structure types, such as (but not limited to): 

 Renewable energy structures e.g. wind farms – (marine or land based – superstructure & substructure 
design) 

 Offshore oil and gas recovery and processing structures 

 Low carbon fuel refinery 

 Decommissioning – (reverse installation and alternative removal methods with a focus on recycling of 
materials) 

 Maritime structures 

 Solar energy structures 

 Subsea facilities [such as modular subsea structures, protection structures, templates etc.] 

 Bridges 
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 Structures associated with nuclear power facilities 

It is important to acknowledge, for each structure type and scheme presented, every critical loading scenario is 
considered. Listed below are some of the key considerations: 

Functional framing 
Illustrate geometry of structure and principal load bearing members. 

 Type of connections 

 Primary load paths 

 Discussion on how structure behaves 

 Stiffness of members / elements 

 Support conditions – fixed or pinned 

 

Load transferral 

 Truss action / triangulation of forces 

 Joint stiffness / portalisation 

 Complexity of routes 

 Number of load paths 

 Longitudinal / lateral / vertical / plan bracing 

 More members – less loads – smaller joints  - (i.e. Discussions on the relationship between the number of 
members, magnitude of loads / size & complexity of joints are just some of the key points) 

 Illustrate the load distribution throughout the structure 

 

Stability 

 Note direct load paths, both local and global 

 Identify stability requirements for construction / load-out / installation / in place / accidental conditions 

 

Lifting 

 Single hook lift vs multi-hook 

 Use of spreader bars and frames 

 Consideration of skew loads for different lift configurations 

 Accommodation of weight and centre of gravity uncertainties and potential shifts during lifting operations 

 Consequence factors and redundancy in the vicinity of lift points 
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Efficiency / simplicity 

 Efficient load paths 

 Consideration of construction sequence 

 Joint complexity – fixed versus pinned? 

 Short columns versus long columns 

 Fabricated or closed members versus rolled section 

 Joint welding complexity – butts versus fillets (i.e. - construction access, extent of non-destructive testing etc) 

 Constructability benefits 

 

Stiffness 

 Fewer members more complex joint detailing 

 Greater number of members – stiffer more rigid structure 

 Consideration of structural response to dynamic load scenarios – natural period 

 Account for stress concentration factors 

 

Tubular versus open sections 

 Resistance to joint fatigue 

 Structural response (wind/wave induced vibration) 

 Susceptibility to corrosion 

 Susceptibility to ice or marine growth build-up 

 Ease of inspection and repair 

 

Analysis 

 Pinned trusses – straight forward to design with simple load paths 

 Moment connection design and analysis is more complex 

 

Construction 

 Consideration should be given for both ease of fabrication and constructability (i.e. how easily major 
components can be integrated on site or in the field). 

 Maximise pre-fabrication and minimise on-site hook-up and commissioning. 
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Layouts 

 Structural framing configurations should consider the functionality of the facility in terms of plant layout, 
accessibility, escape and evacuation, open ventilation etc. 

 

Weight 

 Highlight any weight risks 

 Highlight the importance of weight management and control and how it relates to structural design, analysis 
and construction risks. 

 

How to appraise/differentiate between schemes 
Further acknowledgement in this section (pages 8-9) should be given to the consequences of large structures 
being built off-site, resulting in a need to lift, transport and place at the final location. To achieve this 
consideration should also be given to: 

 Load Out / Load In – method for transportation of structures and the key aspects to achieve safe 
manoeuvring 

 Transportation – dependant on the type and form of structure, transportation must acknowledge the 
external forces and accelerations as a result of road or sea transportation and the challenges experienced 
to minimise the complexity and loading experienced by the structure. For example, additional support 
grillage / temporary steelwork / vessel sea fastening and equipment support during transportation. 

 Lifting – in the event of structural lifting taking place, it is important to recognise the potential need for 
additional load transferral steelwork placed at strategic locations. These will generally, be at positions of high 
load concentration such as lift points and primary bracing. Similarly, there may be a need to further enhance 
the structure for possible racking effects due to lift rigging configurations and centre of gravity uncertainties. 

 Accidental – the nature of hydrocarbon and other energy developments requires dealing with the effects of 
unplanned release or ignition of potentially volatile components and impacts from dropped objects or 
attendant/passing sea traffic. Consideration should be given to the potential release of significant energy, 
resulting in higher-than-expected loading, such as blast overpressures and collisions.  

 

Calculations 
For the energy question it is likely the structures will be large and substantial and will require demonstration that 
they are suitable for all temporary, permanent and accidental conditions. The principal structural elements will be 
different for each scheme proposed, but the following gives an indication of some of the elements likely to be 
addressed: 

Topside / Land Based / Decommissioned Structures: 

 Main Columns / Perimeter Beams / Face Bracing / Plan Deck Members / Top and Bottom Chords / Critical 
Joints / Weight Estimate / Simplified Foundation Assessment 
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Maritime / Subsea Structures: 

 Substructure / Face Bracing / Plan Chords / Critical Joints / Weight Estimate / Simplified Foundation 
assessment / Environmental Loading from Wind, Wave and Current / Ship Impact / Installation Points / 
Acknowledgement of Launch, Lift and placement methods and procedures 

 (Although no formal assessment of fatigue and appurtenances is required, some acknowledgement of the 
associated design, construction and operational issues should be included.) 

 

Wind Power Related Structures: 

 Key components noted above relating to maritime structures, no requirement for the design of the blades 
and rotating mechanisms 

 

Preparation of proposed scheme General Arrangement drawings 
Example – Minimum facility offshore platform – taken from 1994 exam 
The 1994 question related to a minimum facility offshore platform, which is not normally manned. These 
structures were associated with providing additional cost-effective drilling facilities. Similar concepts are 
currently being developed as extensions to existing offshore production platforms to house equipment 
associated with the provision of imported electrical power to replace existing gas turbine generators and 
equipment drivers thereby reducing greenhouse gas emissions. 
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Structural Components for Arrangement and Details Consideration: 

1) Deck levels showing functional framing – suitable for in place and lift conditions 
2) Face bracing – demonstrating load transferral and resistance to transportation / lateral forces 
3) Indication of secondary & tertiary steelwork 
4) Support and fixity considerations 
5) Identification of key points affecting the structures behaviour during critical load cases 
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Load-in/out and installation methodology 

The above sketches demonstrate the chosen method for load-out after fabrication. Within the sketch it shows 
an understanding for the need to manoeuvre the structure and the various construction methods to allow this to 
happen. Key points such as highlighting the appropriate position of bearing points and the consequences to the 
structure should be demonstrated and discussed. 

Demonstration of an understanding of installation methodology must also be given to illustrate the proposed 
scheme which highlights the critical members and key points needed to allow a safe and controlled installation. 
This can be conveyed more easily with the use of annotated sketches as opposed to text. 

Structural Behaviour & Observations 

Candidates should demonstrate an understanding of the design brief and give a clear indication of the 
structure’s behaviour under the differing load cases. 

Volumetrically, a weight can be easily established to confirm the appropriate method for handling the structure.  
This will enable an appropriate scheme to be developed for the placement of the structure as well as 
establishment of the key areas of concentrated loading needed to establish the form and function of the primary 
and secondary steelwork. 

In the event of a clear instruction being given in the question, it is essential that this be adhered to and 
accommodated within the scheme. 

Local to areas of high load concentrations, such as lifting points and footings, consideration should be given to 
the placement of elements suitable to address load transferral and additional redundancy. 

Whilst multiple alternatives exist for the member selection, due consideration should be given to the type of 
section presented (“open or closed sections”). This gives a clear understanding of conventional or established 
construction practices and considers ease of material availability and inspection requirements. In addition, 
standard (noncomplex) joint detailing could be discussed to convey an understanding of construction 
constraints, efficient design, inspection & maintenance needs. 

Calculations 

When developing the calculations, as noted previously, it is important to be clear and concise associated with 
the derivation of loading and any assumptions being considered. 

The expectation is that calculations will be produced which demonstrate an understanding of the structural 
behaviour for during each load case. For example, the critical members to be considered for design should 
acknowledge (but not limited to): 

 Load-In/Out 

 Transportation  

 Lift 

 Inplace  

 Accidental 
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Typical Example of calculations noted below: 
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Drawings & critical details 

The critical details are subjective and unique to each individual scheme, and it is up to the candidate to identify 
such details appropriate to their scheme. Demonstrated below is the type of drawing and details expected 
which clearly shows the overall size and key dimensions and annotates the member selection to potentially 
allow a weight and estimate to be produced. The drawing also shows the secondary and tertiary steelwork 
along with material grade to be used. For additional clarity, the location of critical details can also be clearly 
highlighted. They can be sketched and do not have to be to scale but should be in proportion and should 
indicate sizes and thicknesses with notes for clarification. 
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Critical details 

Inevitably there will be a requirement to demonstrate key critical details for development and discussion. These 
will generally be items that are fundamental to the function of the structure and should therefore be annotated 
appropriately to display an understanding of concentrated loading and distribution into the primary members 
effectively and efficiently. 

A typical example of the lifting points and foundation is shown below: 
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Example Script – 6-Legged Offshore Jacket 
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