
Galion:
The definitive wind lidar



Design & 
Development

Operation &  
Maintenance

Successful 
project delivery

Repowering

Feasibility

Galion Lidar

Galion is an advanced lidar for visualisation and measurement of wind 
speed, direction and behaviour. Offering a unique, all sky scanning 
capability and up to 4km range, both onshore and offshore, Galion is 
transforming the way in which wind data is collected and analysed.

Galion Lidar provides project developers and investors with increased 
certainty, improved efficiency and a reduction in risk, at every stage of 
the project lifecycle.

Backed by expertise

Galion Lidar is supported by the expertise of renewable energy 
consultancy, SgurrEnergy. Founded in 2002 and headquartered
in Glasgow, Scotland, SgurrEnergy has experienced sustained growth, 
maturing into a globally respected, multi-disciplinary renewable energy 
consultancy with a reputation for engineering and technical excellence, 
professionalism, integrity and responsiveness. 

Operating from our network of offices across Europe, North and South 
America and Asia, our global team of over 200 engineers and consultants 
has extensive international experience and an impressive track record 
– having assessed more than 110 gigawatts (GW) of renewable energy 
projects in over 70 countries, spread across 6 continents. We are part of 
Wood Group, an international energy services company with over 43,000 
people worldwide and extensive experience across the global energy 
services sector. 

We provide advice on renewable energy projects from small off-grid 
power systems, specially designed for remote locations, right up to some 
of the world’s largest renewable energy developments, with capacities 
of hundreds of MW, across all terrains and environments - from the 
Galapagos Islands to Mongolia.
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The ideal lidar for research and development

• Custom modes allow the user complete data acquisition flexibility 
• SgurrEnergy’s comprehensive testing programme has pioneered and has 

firmly established many 3D-scanning lidar techniques
• Chosen by leading research establishments  as the solution to challenging 

measurements
• SgurrEnergy operates an active feedback policy to allow improvements, 

supporting ongoing Galion technology development

up to 250m Range 80m up to 4000m

15+ heights Measurements points 130 at 30m spacing

24m Spatial resolution 30m

±<0.1m/s* Accuracy ±<0.1m/s*

0m/s to 70m/s* Wind speed range 0m/s to 70m/s*

All models are highly portable, robust and deployable in any terrain

* dependent on configuration

Lidar specifications 



Full project lifecycle capability
Galion can support any stage of your project

Repowering
• Measure wind shear
• Understand wind conditions higher up
• Direct measurement and visualisation of non-linear features

Vertical cross section scan

VAD (mast replacement) 
scan

Arc (horizontal cross section) scan

Vertical cross section scan

250m

Feasibility
Initial wind resource assessment including:
• Site prospecting (pre-evaluation of wind potential before investing in a long term measurement 

campaign)
• Mesoscale model validation
• Direct measurement and visualisation of non-linear features
• Wind flow visualisation

Design and development
• Site and resource assessment (wind speed, direction, flow inclination, turbulence, shear and veer)
• Layout design
• Model validation and verification by comparison with direct measurements
• Verification of modelled vertical profile extrapolation (WAsP, CFD)
• Micro-siting
• Direct measurement and visualisation of non-linear features
• Flow separation and recirculation at forest edges, slopes and in complex terrain
• Wind regime assessment
• Reduce uncertainty
• Turbine selection
• Noise Impact Assessment (NIA)
• Identify damaging wind features

Operation and maintenance
• Wake model validation
• Power curve testing and verification
• Asset management
• Model validation and verification by comparison with direct measurements
• Direct measurement and visualisation of non-linear features
• Wind turbine wakes
• Sector management
• Post investment appraisals
• Reconciliation of revenues with observed resource
• Wind turbine power performance monitoring, assessment, and auditing

80m



The vertical cross section can also be used to identify 
how wind flow changes with height, providing more 
detail than a mast style wind shear profile. It can 
highlight wind phenomena more likely to occur at 
higher heights.

*Please note the above wind flow visualisation images are not models, but are a direct representation of measured data.

By using the Galion Tool Box software, users can 
quickly and easily replicate mast measurement 
campaigns to produce measured shear profiles to the 
top tip height of even the largest wind turbines.

By taking vertical cross sections over the proposed 
site, Galion can produce wind flow visualisation 
images which identify flow separation and 
recirculation at forest edges, slopes and in other 
complex terrains.

Multiple beams are used to build a detailed picture 
of wind flow over and entire site. It is particularly 
useful post appraisals. Using Galion’s software, users 
can identify and measure wakes accurately to greatly 
improve model validation. Vertical cross section 
and sector/arc scans allow the wind to be measured 
anywhere within range and detailed maps of the flow 
to be acquired.

Line of sight velocity

20 -200

Line of sight velocity

10 0

Line of sight velocity

10 0

1km

0
0

600

Range (m)

H
ei

gh
t (

m
)

600

Low level jet

0 4 8
0

40

80

60

20

120

100

140

160

0
180

12

1809060 120 15030

 Horizontal Wind Speed (ms-1)

 Direction(°)

Wind flow visualisation

Vertical wind profile

Wake flow visualisation

Atmospheric wind flow visualisation
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Yellow indicates motion left to right

Key:

Key:

Key:

Key:

  Galion Lidar position

  Galion Lidar position

  Galion Lidar position

-500 0 Range (m)

Ra
ng

e 
(m

)

1000
-1000

0

Wake

Wake

Wake

Wake

Wind turbines

Wind direction

SgurrEnergy’s innovation and drive for excellence 
in wind measurement is demonstrated by the 
capability of their Galion Lidar technology. The 
steerable beam, providing spatially resolved wind 
data, provides significant improvements over 
standard point measurements typically used in 
model validation.

Dr Ian P Jones,
ANSYS Fellow
ANSYS
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Power from onshore wind farms: 
advanced measurement and 
modelling

Client: Carbon Trust/ANSYS
Location: Harestanes near Moffat,   
                                       Scotland and Clocaenog,  
 North Wales
Capacity: 213MW and 96MW
Service: Galion Lidar measurement and  
 CFD model validation
                
This project, part funded by the Carbon Trust, aimed 
to develop improved and validated computational 
flow models for wind flow over complex and forested 
terrain, was initiated through a partnership between 
SgurrEnergy and ANSYS working with RWE Npower 
Renewables and Scottish Power Renewables. 

SgurrEnergy deployed cutting edge Galion Lidar 
technology to measure wind flow in 3D over non-
linear, forested sites. This accurate, real time data was 
supplied to ANSYS to conduct detailed validation of 
their Computational Fluid Dynamics (CFD) software 
over forested terrain.

Using advanced lidar measurements to validate 
nonlinear CFD modelling protocols, the project 
combines these two powerful tools to significantly 
expand understanding of wind flow assessment of 
wind farms in or near forestry. 
 
As a result of the project, findings will assist in the 
prediction of wind power and turbine loadings for 
wind farms on complex sites to a greater degree 
of accuracy, enabling the development of a set of 
guidelines for turbine planning on forested sites and 
set the groundwork for future studies to provide 
more accurate and credible data to satisfy investment 
criteria. 
 

Client: Renewable Energy Partnerships
Location: Porthcawl, Wales, UK
Capacity:  4-5MW
Service:  Wind visualisation using 
 Galion Lidar

SgurrEnergy deployed a Galion Lidar at this site to 
measure wind shear (change in wind speed with 
height above ground level) across the prospective 
site. The site has a quarry to the north-west, a steep 
escarpment to the west, and an area of forestry to the 
east. These features can often cause high wind shear 
which might affect the wind turbine locations.

The Galion Lidar was configured to record wind 
speed and direction measurements on multiple 
planes across the area. This data was then analysed to 
produce maps of wind shear across the site. 

From analysis of two key wind directions it was 
clear that the features did cause regions of high 
wind shear. However, these effects did not extend 
as far as the proposed wind turbine locations. These 
results allowed Renewable Energy Partnerships to 
confidently finalise their wind turbine locations.

Galion case studies

Wind flow visualisation using Galion
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United Kingdom 
225 Bath Street
Glasgow
G2 4GZ
+44 (0)141 227 1700

Ireland
+353 (0)53 916 9702

France
+33 (0) 1 44 88 57 10

China
+86 (0)106 539 2191

India
+91 (0)206 527 9957

United States
+1 207 699 5592

Canada
+1 604 267 1717

Norway
+47 51 89 58 00

Brazil
+55 11 98926 2262

Germany
+49 40 31 18 23 980

South Africa
+27 (0) 11 886 6940

Accredited
We’re committed to quality.

We are committed to enhancing standards through 
continuous quality improvement practices and have 
a dedication to the provision of technical excellence.

We hold triple certification in British quality standards 
and are committed to delivering the very highest 
standards of Quality, Environmental and Health & 
Safety Assurance. This commitment is demonstrated 
by our continued certification to OHSAS 18001 
(Health & Safety Management), ISO 9001 (Quality 
Management) and ISO 14001 (Environmental 
Management) standards.

Our technical skill set has also been accredited to 
UKAS ISO/IEC 17025:2005 standard. This achievement 
reflects our ability to perform power curve analysis 
on wind turbines to the standard, IEC 61400-12-1 
(Laboratory Testing), making us one of the few 
renewable consultancies in the world to achieve 
this certification. This award compliments our 
triple accreditation and further emphasises our 
commitment to enhancing standards through 
continuous quality improvement practices and 
underlines our dedication to the provision of 
technical excellence.
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Galion is available for sale or rental
exclusively from SgurrEnergy. To find out
more about Galion or request a brochure,
visit sgurrenergy.com, contact our UK head
office on +44 (0)141 227 1700 or email us at 
galion@sgurrenergy.com

Contact us
We’d like to hear from you.
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Validated
Independently verified. 

Galion Lidar has been independently tested and 
verified by the following leading research institutes:

•   Risø DTU
•   Fraunhofer IWES
•   DNV Kema 
•   Deutsche WindGuard


