
Energy Resource Services

Onshore Wind 

working together 
for a safer world

Working with developers, operators, manufacturers and investors, Lloyd’s Register (LR)
provides energy resource services in every stage of the wind project lifecycle from inception 
and feasibility to decommissioning and repowering.



Strategic

Technical due diligence

Performing due diligence of pre-construction, 
operational yield analysis or site conditions 
assessment, allows identification of major flaws, which 
could affect financing terms at a later stage. 

• Red flag report to rank any issues with the 
provided report data, methodology or final 
results;

• Identification and mitigation of risks for project 
stakeholders;

• High-level reassessment of the key losses and 
uncertainties to provide input into financing 
decisions. 

Site Appraisal

Site prospecting and feasibility assessment

LR can assist developers at the beginning of the 
development pathway for onshore wind using global 
knowledge and experience to highlight opportunities 
and minimize potential project risks. Key steps include:

• Input into site prospecting and constraints 
mapping including water depth, marine geology 
and sensitive areas;

• Estimate of potential wind speed and/or energy 
and early indication of possible site class, using 
local site or mesoscale data.

Noise and shadow flicker assessment

An assessment of the noise or shadow flicker impact
of an onshore wind farm development is vital if
inhabited properties are found in close proximity,
LR can present early stage mitigations to minimise
the impact and suggest WTG model or site design
improvements.

Site Appraisal (Continued)

Bankable energy yield assessment

A clear understanding of the energy yield potential of 
the wind project is prerequisite for decision-making, 
commercial transactions and project financing. At LR, 
our team of experts provides fully bankable Energy 
Yield Assessment services, including;

• Wind flow modelling to evaluate all site 
environments including CFD modelling for 
complex terrain and forestry;

• Turbine wake modelling, refined for site specific 
conditions;

• Calculation of long-term wind resource using 
robust MCP methodologies;

• Wind turbine layout review and optimisation to 
maximise the energy yield;

• Loss and uncertainty analysis to inform investment 
decisions. decisions.

Site conditions assessment

A wind turbine is designed to operate under
specific site conditions. An independent and critical
assessment of the site conditions is therefore
necessary to ensure the long-term success of the
wind project and in turn the profitability for a
lifetime of at least 20 years. A full Site Conditions
Assessment, relevant to any edition of the IEC or
DIBt standards, involves the assessment of:

• Extreme wind analysis using a comprehensive 
range of methodologies to achieve the most 
certain results;

• Turbulence intensity levels, both ambient and 
those induced by wake effects of neighboring 
turbines;

• Inflow Angle and cross-rotor wind shear;
• Environmental characteristics, such as extreme 

temperatures, corrosion and lightning risk.

LR is also capable of advising on mitigation
strategies including Wind Sector Management and
warranty terms in Turbine Sales Agreements if site
conditions are beyond the design limits.

Wind measurement campaigns 

A successful wind resource assessment depends on
a reliable and representative wind measurement
campaign. Optimisation of the measurement
campaign not only improves the confidence in an
energy yield assessment, but contributes to achieving
the best return on investment associated with the
wind monitoring campaign. LR provides technical
support services for wind measurement campaigns
including:

• Cost benefit analysis (P90/P50 spread) based on 
multiple monitoring scenarios, with detailed on 
impact on project financing;

• Recommendations to ensure compliance with 
international standards (IEC & IEA) and best 
practice, including specification of masts and 
remote sensing devices (LiDAR and SoDAR);

• Project management support for the procurement 
and installation processes;

• Data monitoring, to improve the reliability and 
consistency of permanent mast or remote sensing 
devices.

Site Investigation Design

Site design and optimisation

In order to guide site selection and to help deliver the 
lowest levelised cost of energy, LR can optimise the 
wind farm layout to maximise the energy yield and 
reduce costs of future operations and maintenance. LR 
has the ability to design, optimise and re-design the 
project through interaction with the client by:

• Creation or optimisation of the wind farm layout 
design based on site wind data, known constraints 
and turbine models;

• Calculation of yield based upon site wind data and 
indicative assessments of uncertainties in a final 
energy yield assessment;

• Production of bespoke summary energy yield 
matrices based on number, model and height of 
potential site turbines.

Operational yield assessment

The best predictor of the value of an operating wind 
farm comes from an analysis of historical performance 
data. It is important for project refinancing or 
acquisition as it not only provides significantly reduced 
uncertainties in the predicted long-term energy 
yield in comparison to pre-construction analysis, but 
also reveals possible areas for turbine performance 
improvement. This service includes:

• Operational data analysis including SCADA data, 
alarm log, metered production and operator 
reports;

• Quantification of turbine availability and power 
performance in order to normalise monthly 
production;

• Calculation of the yield impact of curtailments;
• Calculation of future long-term energy yield 

including using robust MCP methodologies;
• Loss and uncertainty analysis, much more robust 

than the pre-construction analysis.

Operate and Maintain 



“Our combined knowledge, 
skills set and track record 
represent decades’ worth 
of hands-on analytical 
and technical expertise 
in the international wind 
and solar industries.
This enables investors, 
developers, operators and 
manufacturers to drive 
forward new renewable 
energy projects, with the 
confidence that they will run 
efficiently and productively 
throughout the project 
lifecycle”

Tim Crutchley
Energy Resource Services  

Benefits of LR’s Energy Resource Services

• An expert team, with a combined experience of over 600 
projects and 34GW

• Evidence and quantify the value of the project for investors 
and banks 

• Reduce uncertainty, maximise confidence 
• Determine which technology will be most competitive and 

effective for specific site conditions 
• Identify opportunities to improve yield through site design 
• Create efficiencies by futureproofing design of measurement 

campaign 
• Quantify the yield impact of site-specific environmental 

characteristics  
• Understand historical performance of assets to inform future 

yields

Visit our website www.lr.org/lowcarbon
Or contact our local teams to find out how Lloyd’s Register can help with your business.
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