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Good afternoon.  My name is Nick Baldock and I work within the offshore group at GL Garrad Hassan.



The title of my presentation is,
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I will being by briefly highlighting some of the CDM issues that potentially face offshore wind.



I will then move on to discuss GH’s approach to modelling offshore construction within the Framework of CDM



I will then present  quick case study.  Finally summarising on the benefits of early planning for offshore wind construction.



Potential CDM Issues Facing Offshore Wind Construction

• Offshore construction is a complex undertaking!

• How do you effectively implement CDM regulations?

• How do you manage the interfaces between potentially numerous principal 
contractors?

• What is the most cost effective approach for a project build, whilst 
maintaining a safe working environment for contractors? 

Presenter
Presentation Notes
Well what CDM issues 



Is this the only way to plan my build?



Further Considerations for Offshore Construction

Time & Budget 
Contingency

Optimal Vessel 
Strategies
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Risks

Assessing 
Weather Delay

Capturing 
Project 

Restrictions

Managing 
Contractors

Considerations
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Questions facing offshore wind farm construction managers



How do I manage my contractors within H&S legislation ?



How do I capture consents restrictions into the programme ?



What if we get bad weather – is my sequence still optimal ?



How do I incorporate specific supply chain risks ?



Which vessels are optimal for this build ?



How much time and budget contingency should I include ?



Given these questions, what is my optimal programme ?





GL Garrad Hassan Approach: O2C (Optimise Offshore Construction) Model - Structure
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Garrad Hassan approach



Developed O2C which is a Two Stage Approach to model offshore construction



Stage 1:	Define offshore construction operations & their associated weather limitations (in terms of wind speed and significant wave height)

		Simulate operations against a Long-Term weather time series (preferably measured)

		Create operation duration distributions for each offshore construction activity





Stage 1 Outputs

Example: - Monopile Foundation Installation Duration Distributions
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Having run stage 1 of the model for N years of Metocean data, we should have an total duration distribution for each offshore construction operation.



The model provides duration distributions on a monthly basis, allowing us to capture climatic seasonal variation.



You cans seen the majority of runs result in little or no weather downtime. JJ – I do not see this straight away. You might want to explain this graph.



GL Garrad Hassan Approach: O2C (Optimise Offshore Construction) Model - Structure
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Having defined distributions for each construction activity of interest, we move into stage 2 of the modelling.



Stage 2:	Define offshore project, e.g. Project Size, Array Cable Routings etc.

		Define build sequencing rules e.g. turbine foundations must be installed before turbines.

		Define other project constraints e.g. consenting issues (pile time restrictions)



		Then the model can define a build sequence based upon sequencing rules OR the user can specify a build sequence

		Runs a Monte Carlo Analysis using the activity duration distributions from stage 1 to create a total build duration distribution



There is the option to perturb the construction sequence (depending on the sequencing rules) and re-run the Monte Carlo analysis.  



This process is repeated a number of times allowing us to define an optimum build sequence



Stage 2 – Programme Modelling & Optimisation

0

500

1000

1500

2000

2500

0 50 100 150 200 250 300 350 400 450 500

Project Duration

N
o.

 It
er

at
io

ns

- Project Build Duration Distribution

- For each defined activity sequence

• Weather Downtime

• Logistical Downtime

DEFINE
SEQUENCE RULES

DEFINE PROJECT

DEFINE OTHER 
CONSTRAINTS

DEFINE BUILD
SEQUENCE

MONTE CARLO 
ENGINE

PERTURB
SEQUENCE

OPTIMAL 
SEQUENCE

TOTAL
DURATION

DISTRIBUTION

Total Project Build Duration Distribution

Presenter
Presentation Notes
Having run stage 2 of the model for a given number of iterations, we should have a total duration distribution for the complete project build taking into account,



Weather downtime



And any….



Logistical downtime associated with the interaction between different construction activities.





Case Study: Effectively Managing Offshore Construction (CDM)

Zoned approach:

Advantages:

•Clearly defined work sites
•Single principal contractor per site

Disadvantages:

•Potential for project delay
•Difficulty grouping homogenous regions 
(foundation sizes etc.)

Turbine by turbine approach:

Advantages:

•High resolution of zones minimises logistic delay
•Allows irregular turbine installation

Disadvantages:

•Logistically demanding
•Interfacing risks between contractors
•Large project management role
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So how do we apply this model to i



Construction sequence:

1. Foundation Installation

2. Sub-Sea Cable Installation 

3. Cable Terminations

4. Wind Turbine Erection

5. Cable Testing

6. Wind Turbine Testing

7. Wind Turbine Commissioning

Case Study: Effectively Managing CDM Zones
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Having defined the operation duration distributions for each offshore build activity, we move onto stage 2 of the model.



We segregated the project into discrete zones and we defined the build sequence shown for each zone.



Case Study: Effectively Managing CDM Zones
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Cost benefit analysis: ‘Zoned’ ~ 3 % to 5 % more costly than the ‘Turbine by Turbine’



Summary

Within the CDM Framework:

• Allows developer to assess & reduce contract interface risks

• Allows for the effective planning of contractor movements on site

• Allows resourcing sensitivity studies to be conducted

• Allows cost benefit analysis

• Importantly allows for a novel visualisation of multiple project builds
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So what is the value of early stage planning using the O2C model,



1. Allows resourcing sensitivity studies.  Can I build this wind farm in a single season with this resource?



2. Allows cost benefit analysis.  What impact will project delays have on installation costs over loss of production?



3. Allows a project build sequence to be optimised in terms of contract interfacing.



4.  Allows for the novel visualisation of the project build.





Thank You for Your Attention

Nick Baldock – GL Garrad Hassan

Contact details: 

nick.baldock@garradhassan.com Bristol (UK)

joseph.phillips@garradhassan.com Bristol (UK)

robin.stowell@garradhassan.com Bristol (UK)
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