
DNV serving the energy industry

Go strong.

dnv energy maIn oFFIces:

Wind, wave  
and tidal energy



DNV provides world-class expertise in technology, opera-
tions, management and risk. We combine our know-how 
into a professional service concept designed to safely 
improve the performance of your business. So you can 
go strong on all dimensions.

| THIS IS DNV |
 
DNV is a global provider of  services for managing risk. established 
in 1864, DNV is an independent foundation with the purpose of 
safeguarding life, property and the environment. DNV comprises 
300 offices in 100 countries, with 8,000 employees. DNV energy 
is one of four business areas in DNV, alongside DNV Maritime, DNV 
Industry and DNV IT global Services. Our vision is global impact for 
a safe and sustainable future.
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DNV SERVICES TO THE ENERGY INDUSTRY

u Enterprise Risk Management
u SHE Risk Management
u Technology Qualification
u Verification
u Offshore Classification
u Asset Risk Management
u Training
u IT Risk Management
u Certification

TARGET SEGMENTS

Through these services, our teams of highly qualified 
professionals deliver cutting-edge solutions to customers 
across the industry:
u Deep and ultra-deepwater field development
u Floating offshore installations
u Fixed structures
u Offshore and onshore pipelines
u Natural Gas/LNG
u Refining and petrochemicals
u Power generation and transmission
u Wind, wave and tidal energy
u Arctic operations and technology
u Operations excellence
u Carbon capture and storage
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Harnessing



DNV has designed a range of services which enable renewable energy 
companies to contribute to a cleaner environment. They range from 
business case development to assessment of environmental impact 
and clean development mechanisms. We help stakeholders in the sector 
to understand the reliability, safety, technical and environmental risks 
that they face in turning renewable energy ideas into business reality.

| WIND, WaVe aND TIDal eNergy | 

the power of nature

renewable energy is at the apex of several converging trends. Height-
ened public awareness of climate change means that businesses are 
now expected to operate with a positive, or at the very least, a neutral 
environmental impact. at the same time, rising oil prices are driving 
the rapid development of renewable energy technologies. as a 
result, investors are increasingly aware of opportunities to farm the 
wind and waves for our future.
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THe BUSINeSS lIFe CyCle

DNV – assisting companies in the 
energy industry along the entire 
life cycle to safeguard and improve 
business performance

PrOjeCT 
PHaSeS:

DNV eNergy 
DelIVerIeS:

FeasIbIlIty  
& concept 
selectIon

strategy desIgn

project certIFIcatIon

type certIFIcatIon

resource assessment and measurements

Integrated FIeld development support

sHIp collIsIon rIsK assessment

project due dIlIgence

saFety, HealtH and envIronment (sHe)

project rIsK management

relIabIlIty assessment

tecHnology assessment and analysIs

FeasIbIlIty and development support

testIng servIces
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constructIon InstallatIon & 
commIssIonIng

operatIon &  
lIFe extensIon

decommIssIonIng

manuFacturIng survey

resource assessment and measurements

tecHnology assessment and analysIs

testIng servIces

operatIonal excellence



Page 6 | DNV energy | Services Overview | Wind resource assessment | Testing Services | Development 

and Technical Support | Project risk Management | Wind Turbine Type Certification | Project Certification | 

Tidal and Wave energy | World-Class Standards | 

Renewable energy has rapidly become a ‘hot’ 
sector, with increased interest driven by the 
upward march of energy prices, increasing 
environmental awareness and energy security 
issues. These trends have spurred investment 
in renewable energy projects, particularly 
wind and ocean energy projects. However, 
this sector presents several technical, envi-
ronmental, and financial challenges that 
investors and developers need to understand 
thoroughly in order for their businesses to 
be successful. We offer combined expertise 
in appraising and evaluating the risks and 
opportunities your projects face.

DNV and GEC, together, provide a vast range 
of services for developers, manufacturers and 
financiers investing in wind and ocean energy. 
We provide a clear overview of the risks and 
opportunities associated with a specific venture. 
Our risk management services cover the entire 
life-cycle of projects, including:

Wind resource assessment Xu

Testing of performance, loads, acoustic Xu

emission, and other parameters 

Independent design and analysis verifi-Xu

cation for all design and project phases
Feasibility and technical assessment of Xu

proposed projects
Energy estimates and other development Xu

support services
Offshore wind-specific services such as Xu

marine warranty surveys and ship colli-
sion risk management
ISO 9000 and ISO 14000 certification of Xu

manufacturers and service companies
Accredited type certification of wind Xu

turbines
Accredited power performance testing Xu

services for wind turbines
Accredited project certification of Xu

onshore and offshore projects
Qualification of new technologiesXu

Project due diligence and independent Xu

engineering
Asset management supportXu

We offer services worldwide and hold a wide 
range of national accreditations. With our glo-
bal network of local resources, we can provide 

the project support, risk management and 
certification services most appropriate for 
your needs and your company’s location. 
Through our technical cooperation with the 
RISO National Laboratory in Denmark, 
CENER in Spain, and the National Renewable 
Energy Laboratory and Sandia National 
Laboratory in the US, we are engaged in front-
end wind energy research.

saFeguardIng tHe Industry 

The large investments involved in these 
projects mean that investors, developers, and 
insurance companies often require second 
and third-party verification in order to reduce 
their risk and protect their investments. 
Making decisions based on sound analyses of 
available options at the pre-project phase can 
make all the difference to your project. You 
need to design success into your renewable 
energy project and we have the knowledge, 
skills, and experience to assist you in finding 
the best solutions.

Guiding the development of 
wind, wave and tidal energy
Design and development of renewable energy resources has advanced 
rapidly since the 1980’s. DNV has been involved along the way, providing 
expertise across the entire project life-cycle. DNV’s acquisition of global 
energy Concepts (geC) has expanded our wind energy capabilities and 
presence in North america. 

SerVICeS OVerVIeW

dnv develops 
standards for  
wind technology.

DNV energy has delivered a series of opera-
tions, maintenance and safety audits for  
BP alternative energy’s europe and asia power 
business unit. The business, which was  
established in 2005, has interests in wind farm 
operations in The Netherlands and India. It also 
has combined cycle gas power plants in the 
United Kingdom, Spain and South Korea. In 
order to achieve proper oversight over these 
assets in several countries, jointly or wholly 
owned and supported by contracted main-
tenance work, BP asked DNV to conduct  
an audit and to identify any opportunities  
for continuous improvement. 

DNV developed a customised protocol to 
audit the power generation assets, based on 
the isrs7 processes and client input. The audits 
were carried out in the second half of 2007 
and focused on business administration, 
operations and maintenance, SHe, and com-
pliance, but also covered human resources, 
contractors/suppliers and communications. 
The DNV team interviewed local staff, 
reviewed procedures and carried out physical 
inspections. The audits verified that the  
operations were well managed, with some 
opportunities for improvement. 

CaSe:

BP alTerNaTIVe eNergy
audItIng poWer 
plant operatIons, 
maIntenance and 
saFety

| | 
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conFIdence In neW desIgns

Due to the impressive technological pace of 
the industry, new technologies are designed 
and type-tested within short development 
cycles. In order for wind turbine manufacturers 
to demonstrate confidence in their new wind 
turbine designs to their customers, wind tur-
bine type certification is seen as a must. We 
have a long track record with type certification. 
Since the early days of the modern wind tur-
bine industry in the 1980s, the independent 
certification we provide has played an impor-
tant role in minimising the number of design 
errors and creating confidence in the industry 
between manufacturers, developers, owners, 
finance and insurance companies, and regula-
tory authorities.

decIsIons based on sound analysIs

DNV has become the leading certification com-
pany for offshore wind farms, based on our 
long experience within the maritime and off-
shore oil and gas sectors. Project certification 
of offshore wind farms covers the total tech-

nology solution, as well as the particular chal-
lenges related to installation and operation.

constructIon at neW deptHs

Although wave and tidal technology is as  
valuable a source of renewable energy as the 
wind turbine industry, it has only come to the 
forefront of renewable energy production in 
recent years. Wave and tidal technology is 
therefore considered to be one of the newest 
methods of producing renewable energy. DNV 
is able to draw upon long history of verification 
and certification in the field of offshore oil and 
gas and marine industries and therefore has 
the expertise to set relevant safety levels for 
wave and tidal renewable energy converters. 

codes and standards

Design verification, testing and certification 
cannot be achieved without codes and stand-
ards with which designs must comply. DNV has 
been active in developing international rules 
and standards for the offshore and onshore 
industry for more than two decades such as 

DNV-OS-J101 Design of Offshore Wind Turbine 
Structures and DNV-OS-J102 Design and 
Manufacture of Wind Turbine Blades 
standards.

These standards consolidate the relevant 
international industry experience present for 
offshore wind turbines and provide a basis 
for the design of future offshore support 
structures. The DNV-OS-J101 standard is a 
key document in DNV type certification and 
project certification according to the IEC WT 
01 certification scheme.

DNV-OS-J102 describes a systematic approach 
for the design and manufacture of wind  
turbine blades. It explains how critical issues 
in the manufacturing can be identified and 
controlled within the design process. The 
DNV-OS-J102 standard consolidates the vast 
amount of international experience present 
in the wind industry and provides a basis for 
the blade designs of the future.

Wind turbine technology 
is changing rapidly.

We have a long 
history of certification 

and verification.

crItIcal Issue: 
The varied nature of BP’s wind and gas power 
plant interests in europe and asia.

solutIon: 
Independent audits of all power generation assets.

Key delIverables: 
audit protocol, individual reports and bench- 
marking report.

value to clIent: 
Identification of commendable activities and 
opportunities for continuous improvement.

| 
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The wind resource is typically the greatest 
area of uncertainty in a wind project develop-
ment. GEC understands the complexity of 
wind resource assessment and offers clients 
comprehensive services designed to handle 
all the details: siting, program design, equip-
ment specification, procurement, logistics, 
installation, maintenance, data collection, 
quality control and validation, analyses, 
reporting, and distribution. 

Designing the right measurement program 
requires extensive knowledge of equipment 
specifications, environmental considerations, 
and client goals. We have worked with all the 
major monitoring equipment and tower sup-
pliers; have developed customised software for 
quality control, data processing, and statistical 
analysis; and have established a network of 
qualified installation crews across North 
America. Our remote sensing capabilities 
include SODAR deployment and supporting 
data collection and analyses.

meteorologIcal toWers – 
InstallatIon and maIntenance

The wind industry uses a variety of tubular 
and lattice towers for wind resource assess-
ment purposes. GEC understands all the 
options and can assist in selecting the most 
appropriate system. Our research on the 
impact of towers on measurements led to 
the development of custom mounting 
booms that exceed industry standards. We 
have established a network of trained, spares-
equipped field crews that ensure electrical 
systems are appropriately grounded, anchoring 
and foundation designs are suitable for site 
conditions, sensors are oriented properly, 
and that loggers and instrumentation are 
installed and documented in a manner that 
minimises uncertainty in the data. Our ability 
to draw on in-depth engineering expertise, 
optimise and mobilise multiple field crews, 
provide industry-leading knowledge on sen-
sors and tower configurations, and provide 
comprehensive documentation makes us 
unparalleled in the industry. 

WInd data management 

Our wind data management services focus 
on delivering high-quality information to 
our clients in a timely manner. We effec-
tively collect, organise, quality control (QC), 
compile, transmit, and summarise large 
quantities of meteorological data through 
the use of proprietary software and time-
tested processes. GEC’s customised QC and 
data validation procedures help us to flag 
erroneous data, identify potential equip-
ment problems, and ensure high data recovery 
rates. All data services are provided in 
accordance with international standards 
and practices and are consistent with the 
requirements of wind energy developers 
and the investment community.

Measuring the wind to  
reduce resource uncertainty
Characterising the wind resource at project sites is crucial to determining 
wind turbine suitability, project design, and energy projections. geC 
manages the installation, maintenance and data quality of hundreds of 
meteorological towers for utilities, developers, and government agencies.

WIND reSOUrCe aSSeSSMeNT

We design 
measurement 
programs to 
collect crucial 
data.

We energies is an electric and gas utility serving 
more than 1 million customers in Wisconsin 
and Michigan. When they decided to move 
forward with the Blue Sky green Field Wind 
Project, they selected geC to provide project 
technical support and consulting services during 
the development process. The project consists 
of 88 Vestas V82 wind turbines, for a total 
capacity of 145 MW, and is capable of power-
ing approximately 36,000 average homes. 
geC conducted wind resource assessment 
activities, including data management and 
maintenance and logistic work on the meteoro-
logical towers at the site. In addition, geC 
developed pre-construction energy estimates 

for the project, assisted We energies with wind 
turbine selection and procurement, provided 
input during the negotiation of turbine supply 
and warranty agreements, and supported the 
regulatory approval process with the Public 
Service Commission of Wisconsin. 

geC is continuing to provide We energies with 
post-construction services that include the 
design, implementation and conduction of 
power performance testing for the project.

CaSe:

We eNergIeS
WInd energy 
project 
development 
support and 
project 
perFormance 
testIng

| | 
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GEC offers comprehensive testing services 
and unparalleled expertise to the wind energy 
industry. Our staff works extensively with wind 
turbine manufacturers to evaluate new turbine 
models; wind project owners and operators to 
verify expected performance; and the research 
community to analyze new procedures and 
equipment. Our work includes power perform-
ance, loads, acoustic emissions, power quality 
and other measurement activities on wind 
projects around the globe including such 
diverse locations as West Texas, the Canadian 
Maritime Provinces, the Philippines, India, 
and Alaska. 

GEC manages all aspects of our measurement 
projects, requiring minimal involvement by our 
clients. In addition to providing personnel, 
GEC typically specifies, procures and installs 
met towers and all related hardware to conduct 
the measurements.

turbIne poWer perFormance

GEC leads the industry in providing A2LA 
accredited testing services in North America. 
We’ve worked on more than 40% of the 
wind capacity installed in North America 
over the past three years. We are accredited 
to ISO 17025 for wind turbine power per-
formance testing, have experience with the 
major turbine models and have performed 
tests on turbines ranging in size from 8 kW 
to 3.2 MW.

A thorough review of contractual and cus-
tomer requirements forms the basis for our 
power performance measurement and analysis 
techniques. Our services include analysis of 
the need for site calibration; equipment 
specification, procurement, and installation; 
on-going data quality assurance; early identi-
fication of potential concerns; and compre-
hensive reporting in accordance with IEC 
61400-12 requirements. 

loads testIng

GEC conducts IEC consistent loads campaigns 
on wind turbine models to support prototype 
turbine evaluation, controls optimization, and 
localised failure analyses. We work with clients 
to understand their objectives and design tests 
that meet their expectations. Our experience 
includes load measurements on MW-scale 
turbines with more than 120 channels and  
50 hertz data sampling. 

scada toWer conFIguratIon

GEC provides full turnkey service for speci-
fying, procuring, and installing freestanding 
or guyed SCADA towers. This work can be 
coordinated with performance and loads 
measurement activities, and towers are con-
figured to exceed IEC requirements. We 
ensure the instrumentation is calibrated, 
the meteorological tower communicates 
with the SCADA system, and the sensor 
mounting takes into consideration mainte-
nance requirements.

Providing excellence  
beyond the standard
a successful test program requires knowledge of the latest technology  
and measurement standards, as well as meticulous attention to  
detail. Our hands-on experience, technical competence, and overall 
responsiveness ensure our clients achieve their objectives – test results 
delivered on time and within budget.

TeSTINg SerVICeS

gec manages all aspects 
of measurement projects.

crItIcal Issue: 
Maximising We energies’ benefit during continued 
development and operation of project.

solutIon: 
geC supported critical decisions throughout the 
development, procurement, and testing phases.

Key delIverables: 
energy estimates, turbine selection, and power 
curve tests.

value to clIent: 
Provides We energies with assurance that the project 
is an asset to their portfolio, helps them meet their 
renewable Portfolio Standard goals, and provides a 
greater knowledge base for future wind projects.

| 
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DNV and GEC understand the unique tech-
nical risks in each phase of a wind energy 
project’s life and we provide technical services 
consistent with addressing these risks and our 
client’s business needs. 

FeasIbIlIty studIes 

GEC has completed wind energy feasibility 
studies throughout North America and in 
dozens of countries around the world for a 
variety of clients ranging from Multilateral 
International Banks to small municipalities. 
The detail included in these studies is tailored 
to the individual client’s needs but typically 
includes consideration of the technical, eco-
nomic, financial, environmental, and institu-
tional viability of a project. As recognised  
leaders in this area, we have frequently con-
ducted training courses on how to prepare 
feasibility studies to meet international 
standards and/or for financing purposes. 

GEC also provides site screening and site selec-
tion services for clients. We apply a variety  

of site selection criteria, including: the regional 
and local wind resource, terrain features and 
orientation, compatibility with existing or 
future land uses, proximity to electrical infra-
structure, proximity to property boundaries, 
environmental and community acceptance  
factors, aviation and communication factors, 
and appropriate turbine size and setback 
requirements to determine and prioritise  
development potential. 

tecHnology development  
and assessment 

Our team of professionals helps clients identify 
and evaluate wind technology options for 
use in their projects. Our work in this area 
includes site suitability analyses, technical 
reviews and assessments of specific turbine 
manufacturers and models, factory inspec-
tions, warranty and performance test reviews, 
and support during equipment procurement 
negotiations. 

Additional expertise related to technology 
development includes design-for-manufacture, 
prototype development, and research of 
innovative components and systems. We 
have an extensive set of modeling tools and 
can provide dynamic simulations, blade 
aerodynamics and structural design, analysis 
of major structural components, advanced 
control algorithm design, failure modes and 
effects analyses, and modal analyses of oper-
ating wind turbines.

energy estImates For WInd projects

Our data analysis and energy assessment 
groups work cooperatively to provide energy 
estimates throughout the project develop-
ment cycle. The level of detail and complexity 
of these assessments is tailored to meet the 
client’s needs given the development status 
of the project. We use wind-flow modeling 
based on long-term data sets combined with 
our professional judgment to generate esti-
mates of gross and net energy production 
for proposed project layouts and turbine 

Translating technical know-
ledge into practical advice 
for the wind industry
Throughout the project lifecycle, significant investments are made in wind 
energy projects. Providing sound technical guidance and independent 
advice minimises project risks and promotes successful outcomes. 

DeVelOPMeNT aND TeCHNICal SUPPOrT

geC conducted wind energy technical assess-
ment activities to evaluate wind development 
potential on or near U.S. military land. The 
work included site identification and a screen-
ing process that began with over 1200 sites 
and reduced that number to approximately 75. 
geC applied a series of more detailed screen-
ing criteria that included feedback from service 
representatives to identify facilities with the 
strongest development potential. Site visits to 
over 35 military bases were then conducted. 
Feasibility assessments were prepared for 
bases that received site assessments and where 
viable development areas were identified. This 
resulted in the installation and monitoring of 

19 meteorological towers. geC compiled 
information to assist in expanding the DOD’s 
understanding of current turbine technology. 
Finally, geC utilised data from the wind 
resource monitoring program to estimate 
energy production, which was incorporated 
into life-cycle project cost calculations for 
projects ranging from 50 kW to 100 MW. geC 
also participated in the renewables purchasing 
strategies team to evaluate procurement 
options for renewable energy.

CaSe:

U.S. DeParTMeNT  
OF DeFeNSe
sIte screenIng, 
FeasIbIlIty analysIs, 
and WInd resource 
assessment 

| | 

our work includes 
assessments of 
turbine models.
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models. Energy losses and net energy are 
estimated based on analysis of the project 
array losses, blade soiling, off-axis operation, 
control losses, line losses, equipment down-
time, weather effects, and other potential 
sources. Net energy production estimates 
are evaluated at a range of confidence levels 
using a proprietary stochastic model developed 
to evaluate the uncertainty in the assumptions, 
methods, and losses used for the analysis. 

permIttIng and communIty 
acceptance

Photo simulations, sound contour maps, and 
shadow flicker tables are used to evaluate the 
impact on sensitive receptors in the vicinity 
of a project. We help select representative 
viewpoints and create photo simulations to 
support permitting and public acceptance 
decisions in the local community. Industry-
standard computer software is used to evaluate 
the impacts of sound and shadow flicker on 
surrounding areas.

competItIve bIddIng processes

GEC helps ensure competitive bidding proc-
esses by working with utilities and others to 
develop bid documents and conduct bid 
evaluations for wind energy generation, 
technology, and services. Clear evaluation 
criteria and comparison of consistent infor-
mation between bidders are essential for 
success bidding programs.

tecHnIcal support For asset 
management 

As the number of operating wind projects 
increases around the globe, optimising per-
formance and understanding maintenance 
requirements is receiving additional attention. 
GEC supports project owners and operators 
in managing their projects effectively 
through a variety of services such as failure 
root cause analysis, failure trending and pre-
diction, risk-based operational planning, 
condition monitoring activities, and opera-
tional data analysis for project performance 
optimization.

GEC has also partnered with multiple service 
organisations to provide full service work 
inspections on wind turbines. Our capabilities 
include high-quality boroscope inspections 
of all gearbox stages, engineering review 
and statistical analysis of inspection results, and 
integrated engineering reports to document 
findings and provide recommended actions.

crItIcal Issue: 
Increase self-sufficiency in power generation needs.

solutIon: 
Site screening and visits to determine sites with 
strongest development potential and to establish a 
program to monitor the wind resource at those sites.

Key delIverables: 
Site screening survey report for all sites; wind 
resource monitoring and assessments of 19 sites.

value to clIent: 
Identification of potential wind development areas.

| 

Full-service work inspections 
on wind turbines.

optimising 
performance  
and understanding 
maintenance 
requirements.
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DNV provides project risk management serv-
ices to safeguard investor capital. By under-
standing risk and working hard to improve 
safety and environmental performance, we 
advance DNV’s vision of making a global 
impact for a safe and sustainable future. We 
orchestrate these services by drawing upon 
specialist knowledge and experience from our 
teams of engineers and surveyors from around 
the globe. DNV can provide risk assessments 
for virtually all aspects of a wind or ocean 
energy project, including: Independent 
Engineering Services, Safety, Health and 
Environmental risk management analysis, and 
ship collision risk assessments.

Independent engIneerIng (Ie) servIces 

Stakeholders often require project risk man-
agement services prior to the funding, acqui-
sition, or transfer of a project. Frequently 
referred to as Independent Engineering 
(IE), these services provide stakeholders with 
assurances that project risks have been appro-
priately understood and managed. With over 

twenty years experience providing IE services, 
and a disciplined approach to avoiding con-
flicts of interest, we have earned a reputation 
for independent advice. We use our experi-
ence to ensure our clients fully understand 
investment uncertainties and assist them in 
developing project structures that work for 
all project participants. 

We provide project risk management services 
for onshore and offshore wind energy projects, 
as well as for ocean energy projects. These 
services can include detailed independent 
appraisal and evaluation of the following:

Energy assessmentsXu

Environmental condition assessmentXu

Wind turbine suitability and technology Xu

review
Civil and electrical infrastructure designXu

Grid connection and transmission Xu

design and risk 
The manufacturer’s quality management Xu

systems

Design and component testing plans Xu

and programs
Service and maintenance costs, plans Xu

and capabilities
Condition monitoring systemsXu

SCADA systemXu

Contracts and specificationsXu

Construction activitiesXu

Installation certificates and permitsXu

Safety and environmental aspectsXu

These services are provided to debt and equity 
investors and any parties who have an interest 
in understanding and managing project risk.

sHe rIsK management

We work with you to develop, implement, 
maintain and continuously improve best 
practices in safety, health and the environ-
ment (SHE) risk management. Mere com-
pliance with legal requirements for SHE 
performance is no longer sufficient for 
forward-thinking organisations. We can help 
you to safely and responsibly improve your 
business performance.

Safeguarding investor capital 
by managing risk exposure
With new projects come new risks and opportunities. DNV is 
acknowledged as the world leader in managing the risk of capital 
investments in a wide range of industries, including onshore and 
offshore renewable energy projects. In combination with geC,  
we offer unparalleled wind energy risk management services.

PrOjeCT rISK MaNageMeNT 

dnv offers verification 
services at all stages at 
project development.

The german wind turbine manufacturer 
repower Systems ag delivered over 1,000 
wind turbine blades in 2007 to their projects, 
and has entrusted DNV with the manufacturing 
verification surveys of their blades during 
production for all of their turbine types – 
including the world’s largest 5MW turbine. 
These blades were produced by the world’s 
largest blade manufacturer, lM glasfiber, at 
production facilities in Denmark and Spain. 
This contract decision coincides with 
repower’s first ever US turbine delivery  
contract in 2007, with DNV selected as a 
partner to manage the risk of the turbine 
blade delivery. These services are continuing 

into 2008, with production expected to 
expand into India and China as well.

The wind energy market, with annual growth 
rates in excess of 20%, is a dynamic environ-
ment. Turbine manufacturers are now expand-
ing into new countries at an unprecedented 
pace, and DNV is with them to help manage 
their risk. We have well-established verification 
services for the wind industry. These services 
range from the verification of wind turbine 
blade production, through manufacturing sur-
veys, to verification of complete wind farms.

CaSe:

rePOWer SySTeMS 
survey oF WInd 
turbIne blade 
productIon
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DNV applies risk-based methods and advanced 
software tools to ensure that hazards are  
identified and understood throughout the life 
cycle of projects and operations. We adopt our 
approach to the relevant project challenges, 
applying the full range of DNV capabilities 
and experience.

Our solutions
Our approach to SHE risk management will 
help you identify, understand and manage the 
sources of risk within your organisation. We will 
ensure that you make the appropriate strategic 
and operational decisions related to SHE issues 
by applying the following approach: 

Integrated SHE risk management and Xu

strategic decision support
Technical risk and consequence Xu

assessment
Environmental impact and risk Xu

management
SHE performance reviewsXu

Management systems and performance Xu

standards

Emergency planning, response and Xu

investigation

Benefits
We assist clients to manage their SHE risks 
throughout the life cycle of their projects and 
operations. From idea conception through 
option screening, development, operation, 
change and culmination, we deliver strategic 
and tactical support.

Our customised and integrated solutions can 
help you:

Increase safety and environmental Xu

performance
Ensure sustainable developmentXu

Improve financial performanceXu

Enhance reputationXu

sHIp collIsIon rIsK assessment

The placement of wind farms and tidal and 
wave energy converters close to busy shipping 
lanes at sea is inherently risky. Should a ship 
collide with an offshore installation, the 

event could have economic, safety, and envi-
ronmental ramifications. 

Most authorities require an Environmental 
Impact Assessment (EIA) to be conducted 
prior to granting a wind farm concession. 
Ship Collision Risk Analysis is a component 
of the Environmental Impact Assessment. 

The Ship Collision Risk Analysis answers the 
following questions:

What accidents could potentially take Xu

place?
What are the consequences, if any of Xu

these scenarios occur?
What is the likelihood that these accidents Xu

could happen?
What cost-efficient or absolutely necessary Xu

measures should be implemented to 
reduce collision risk?

We work with clients to  
improve sHe risk management.

collision risk analysis 
identifies likely scenarios.

crItIcal Issue: 
Managing the risk of wind turbine blade manufac-
ture and delivery to the site.

solutIon: 
Implementation of DNV’s risk Based Verification 
methodology.

Key delIverables:
On-site manufacturing surveys conducted by DNV 
specialists surveyors. Provided a central, dedicated 
point of contact to repower, for quick response 
time and project management information.

value to clIent:
Confidence in the wind turbine blades being delivered 
for both repower and repower’s end customers. 

| 
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Since the start of the modern wind turbine 
industry in the 1980s, independent certifica-
tion by third parties has played an important 
role in minimising the number of errors in 
design. It has also created confidence between 
manufacturers, developers, owners, financiers, 
insurance companies and regulatory 
authorities. 

Wind turbines should generally have as a 
minimum type approval according to a recog-
nised certification system, such as IEC WT 01, 
and there may also be additional local or 
national requirements applicable to the cho-
sen project specific approval scheme. DNV 
offers type certification services according to 
a certification system defined by the 
International Electrotechnical Commission 
(IEC) in the document IEC WT 01 and also 
according to other various national certifica-
tion systems. 

Type certification comprises evaluation of 
design, type testing, manufacturing, as well as 
an optional type characteristic measurements 

module (power quality, and noise). The process 
ends with the issue of a type certificate, which 
is maintained and verified over time.

desIgn evaluatIon

The design evaluation is usually a review of 
the design documentation submitted by the 
manufacturer.

In addition to the documentation review, 
independent analyses will usually be carried 
out for critical parts of the wind turbine. 

Independent load calculations are performed 
using an aeroelastic programme different from 
the one used by the manufacturer. For this 
purpose DNV uses two advanced aeroelastic 
programmes, namely FLEX5 and HAWC. 

The DNV NAUTICUS programme is used for 
the independent gear rating calculations. 
This programme has been developed on the 
basis of the DNV classification note 41.2.

If required, finite element modelling analysis 
(FEM) may be carried out for critical com-
ponents. DNV has access to several commercial 
FEM programme systems.

type testIng

Type testing and type characteristic measure-
ments are performed in order to verify the 
wind turbine performance with respect  
to power production performance, noise 
and power quality. Furthermore, safety and 
functional tests and load measurements are 
carried out in order to verify the dynamic 
behaviour of the turbine and the load cal-
culations. Accelerated testing of full scale 
blades is carried out in laboratories. Type 
testing and type characteristic measurements 
normally comprise:

Power performanceXu

Noise emissionXu

Functional testingXu

Load measurementsXu

Dynamic and static full-scale blade testingXu

Assuring quality of wind  
turbines as technology changes
The impressive rate of technological change in the industry has led 
to wind turbines being designed and type tested within increasingly 
narrow time frames, but these units must continue to meet 
performance and safety standards.

WIND TUrBINe TyPe CerTIFICaTION

Wind turbines are 
being designed 
and tested at a 

fast pace.

Siemens Wind Power a/S – formerly Bonus 
energy a/S – is one of the leading wind  
turbine manufacturers and has been developing 
wind turbines for more than 25 years. The 
wind turbine types presently manufactured 
by Siemens Wind Power a/S have a rated 
power of up to 3.6 MW.

With the rise in demand for units with greater 
electrical energy production capacity, tur-
bines of larger diameter and rated capacity 
have been a growing part of this wind turbine 
generator market.

DNV has type certified the 2.3 MW wind 
turbine SWT-2.3-93 according to the inter-
national IeC WT 01 type certification system.

The majority of this wind turbine type is pre-
sently installed in the US. For some of these 
projects, DNV also conducted a site evaluation, 
specifically to examine loading on the wind 
turbines, including wake loading from other 
turbines in the wind farm.

CaSe:

SWT-2.3-93 
WInd turbIne  
type certIFIcatIon

| | 
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Normally, an accredited laboratory carries out 
the main parts of these type tests and DNV 
reviews test plans and test reports. If certain 
type tests are not carried out by accredited 
laboratories, DNV verifies these through the 
completion of audtis and surveys. 

manuFacturIng evaluatIon

DNV carries out a survey of the manufacturing 
of one wind turbine sample to be covered by 
type certification according to IEC WT 01. 
Wind turbine manufacturers normally operate 
a certified quality system according to ISO 
9001. For such certified quality systems DNV 
performs an audit to confirm that the work 
instructions, purchase specifications, quality 
control procedures and records, etc., follow 
the design covered by certification. Extended 
audits are relevant for quality systems that are 
not certified.

Repeated surveys of manufacturing of wind 
turbines can be carried out by DNV but this 
is normally outside the type certification.

Issue oF tHe type certIFIcate

When the wind turbine subject to type cer-
tification is found to comply with the appli-
cable codes/standards/requirements, a final 
verification report and a Type Certificate 
will be issued.

maIntenance oF tHe type certIFIcate

The validity period of a wind turbine Type 
Certificate is specified in the certificate and 
is typically between one and five years.

Annual surveys of randomly chosen specimens 
of each type of turbine are carried out during 
the validity period of the Type Certificate for 
the purpose of verification of the built wind 
turbine in relation to the design initially 
approved by DNV.

dnv conducts site 
evaluations of wind farms.

We survey turbines to 
ensure that they match 

type certification.

crItIcal Issue: 
Challenging larger wind turbine size designs. 

solutIon: 
DNV carried out a certification in accordance with  
the IeC WT 01 type certification system.

Key delIverables: 
Design evaluationXu

Type testingXu

Manufacturing evaluationXu

Type certificationXu

Site specific approvalXu

value to clIent: 
Building trust and confidence in the wind  
turbine design.

| 
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Offshore wind farms are large investments 
and represent a higher risk than land based 
wind farms. Managing this increased risk  
is therefore essential to achieve business  
success. To protect these investments, owners, 
investors and insurance companies are 
increasingly looking for an experienced 
partner to verify that the wind farms will 
perform successfully through their intended 
lifetime. As a result, they request that the 
wind farms they are investing in are subjected 
to project certification.

As a consequence, DNV has developed an 
offshore project certification service that 
covers all the critical phases of an offshore 
wind farm project. 

Issued by a third party certification body, the 
certificate lets all parties involved know they 
can trust that a wind farm project has been 
measured up against the industry best-practice. 
By subjecting a wind farm project to certifica-
tion, the owner can demonstrate awareness of 

the increased risk involved in moving offshore 
and willingness to deal with it.

step-by-step approacH

The core of the project certification services 
consists of six phases each representing a 
period of time, from verification of the Design 
Basis, through to the in-service inspections. 
DNV project certification is based on a step-
by-step approach that minimises the total 
project risk:

Phase I – Design basis including  Xu

external conditions 
Phase II – Detailed design Xu

Phase III – Manufacturing Xu

Phase IV – Installation Xu

Phase V – Commissioning Xu

Phase VI – In-serviceXu

In addition to these services, DNV also pro-
vides assistance in Phase 0, the Feasibility 
Review stage. This can consist of one or more 
of the following services: verification of con-
ceptual design, verification of site conditions 

through measurement programmes, investi-
gation into wind resource/energy yield, EIA 
verification and the review of permits and 
grid availability. 

pHase I-II

In general, Phases I to II cover the steps  
for achieving final design verification. This 
includes site specific approval of the integrated 
structural systems, which consist of wind 
turbine, foundation and soil, as well as site  
specific environmental conditions. The verifi-
cation is conducted according to DNV offshore 
standard DNV-OS-J101 ‘Design of Offshore 
Wind Turbine Structures, October 2007’, or 
similar standards if requested by the client. 
DNV may carry out independent analyses for 
critical details utilising several commercial 
finite element programme systems and state- 
of-the-art aeroelastic codes. Structural design 
verification can also cover wind turbine founda-
tions and other structures such as offshore 
transformer stations.

Making offshore wind  
turbines a breeze
Increasing emphasis is being placed on locating new wind farms offshore, 
where the winds are stronger and the turbines less likely to interfere with 
the surrounding landscape. But those benefits also create risk. DNV is a 
leader in providing guidance to investors on the location of their installation.

PrOjeCT CerTIFICaTION

Vattenfall, a major european energy company, 
has developed the 110MW capacity lillgrund 
wind farm off the coast of Malmö, Sweden. The 
€200 million plant is one of the largest offshore 
wind farms in the world. It will generate enough 
electricity to supply the needs of approximately 
60,000 households.

The lillgrund wind farm is located in water 
depths of between 5m and 10m, with moder-
ate tidal variations. The 48 wind turbine sub-
structures are gravity type foundations made of 
pre-cast reinforced concrete. The substructure 
consists of a hexagonal base plate with vertical 
walls that provide six compartments filled with 
ballast stones after installation. In the centre, a 

cylindrical column rises from the bottom plate 
to an elevation of 3.5m above mean sea level 
to the wind turbine tower interface. 

DNV has verified the design basis and the 
design of the 48 wind turbines and the trans-
fomer station substructure to DNV-OS-j101.

In addition DNV has, on behalf of other project 
stakeholders, supplied the following services:

Site specific approval of the SWT-2.3-93 Xu

turbine 
Structural verification of the transformer Xu

station topside 
electrical verification of the transformer Xu

station

CaSe:
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pHase III-v 

Phases III-V involve all the follow-up verifica-
tion and commissioning. This includes 
manufacturing survey of support structures, 
substation and wind turbines and the com-
missioning of these.

pHase vI

This is the in-service phase, in which the 
wind turbine, support structure, substation, 
J-tubes and cables are regularly surveyed by 
DNV during their entire operational life, up 
until the point they are scrapped. DNV 
executes this series of periodical surveys in 
order to verify that the required standard is 
observed and maintained.

dnv project certIFIcate

The completion of each phase is documented 
with a statement of compliance. After  
completion of Phases I through V we issue 
the DNV Project Certificate. The Project 
Certificate is valid at the time of commis-

sioning of the offshore wind farm. For the 
in-service phase the Project Certificate is 
maintained based on the results of annual 
surveys and inspections. After five years,  
a more comprehensive ‘renewal survey’ must 
be carried out which can extend the validity 
of the project certification for a further  
5 year period.

accredItatIon

DNV Wind Energy has been accredited by 
Dutch Accreditation Council, RvA, to provide 
project certification services. This is done 
according to the IEC, the Danish and the 
DNV systems and covers both onshore and 
offshore wind farm projects.

crItIcal Issue: 
To safeguard investment and improve business 
performance.

solutIon: 
Verification of the design basis, design of the 
substructure of the wind turbines and substructure 
of the transformer (DNV-OS-j101 standard).

Key delIverables: 
Design basis verification included design aspects 
and parameters to be applied in the calculations 
regarding the environmental conditions.

value to clIent: 
Statement of compliance for the design of the 
substructure.

| 

offshore wind farms 
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DNV is developing appropriate safety levels 
for qualification of technology and verification 
of new energy solutions for the renewable 
energy industry, using competence and 
experience it has gained through decades 
of work in the offshore, marine, and wind 
energy industry. Our objective is to ensure 
that the equipment is functional and will 
perform as expected, at minimum risk.

Given the large investments required to 
complete wave and tidal energy projects, 
stakeholders and insurance companies often 
require third party verification and certification 
services, in order to reduce their risks and 
protect their investments. By ensuring that 
the technology is adequately developed, 
DNV services help avoid the need for late 
and expensive design changes or costly off-
shore recovery operations.

DNV services for wave and tidal devices 
include:

Qualification of TechnologyXu

CertificationXu

VerificationXu

Warranty SurveysXu

Environmental Condition AssessmentXu

Hydrodynamic Analyses and  Xu

Model Testing
Technical Risk AssessmentXu

Budget and Schedule RiskXu

Financial Risk AssessmentXu

In-Service Inspection PlanningXu

Reliability AssessmentXu

Inspection of Equipment and StructuresXu

Marine OperationsXu

Manufacturing SurveillanceXu

approacH to certIFIcatIon

Designs of tidal and wave energy converters 
may typically contain important subsystems 
for which there is no relevant service history. 
These systems, loads and load structural 

interaction effects may not be adequately 
addressed by existing codes or standards.

In order to overcome this gap in the certifica-
tion process, DNV has developed a qualifica-
tion approach, to be used for the part of the 
technology where little or no experience exists, 
or where proven technology is used in new 
applications. For the remaining parts of the 
technology, more traditional certification 
activities may be applied.

The first stage is a high level overview of the 
system, components and operating para-
meters and targets. Subsequent stages involve 
identification of novelty within the design, 
highlighting risks and critical areas, acting on 
methods of reducing risk and uncertainty, and 
finally surveillance of fabrication, assembly, 
commissioning and operation.

Constructing a viable marine 
renewable energy industry 
For a viable marine renewable energy industry to develop, entrepreneurs will 
need to commercialise the technology, while avoiding setbacks from failures 
and malfunctions. Hence, technology must work the first time to establish 
confidence levels that will attract investors, partners and utility providers. 

TIDal aND WaVe eNergy

Currently there are few dedicated standards for 
marine energy systems. Consequently, tech-
nology developers are exploring how standards 
that exist in other industry sectors can be 
applied to their designs – a pragmatic approach 
to make best use of available knowledge.

In recognition of this, DNV was commissioned 
by Carbon Trust – as part of the Marine energy 
Challenge – to prepare a set of guidelines on 
the application of existing offshore standards 
to marine energy systems. The guidelines focus 
on wave energy devices, but certain parts are 
also relevant to tidal stream energy devices. 

These guidelines cover a range of technical 
areas, providing advice on all stages from 
concept through manufacture to installation 
and decommissioning.

CaSe:
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dnv delIverables

The Certification Process includes the  
following deliverables:

Statement of FeasibilityXu

Statement of EndorsementXu

Statement of Fitness for ServiceXu

There are also several levels of certification 
to cover all stages of development:

Prototype CertificateXu

Type Certificate Class BXu

Type CertificateXu

Project CertificateXu

experIence

DNV has taken an active role in the develop-
ment of the wave and tidal energy industry 
from the early stages. In 2005 a set of 
Guidelines on Design and Operation of Wave 
Energy Converters was produced by DNV in 
conjunction with the Carbon Trust in the 
UK. These guidelines are intended prin-
cipally as an aid to technology developers, 

but they are also raising awareness amongst 
other stakeholders. The guidelines cover a 
range of technical areas and the principles 
involved can be applied to both wave and 
tidal energy converters.

DNV is presently engaged in several ongoing 
projects with wave and tidal developers, 
including a preferred certifier role for the 
Alderney Commission for Renewable Energy. 
These projects are generally aimed at certifica-
tion of devices for specific upcoming develop-
ments. Additionally, DNV participates in joint 
industry projects and industry forums aimed 
at the accelerated development of the marine 
renewable industry.

crItIcal Issue: 
application of existing offshore knowledge to 
new technology. 

solutIon: 
Provide guidance on selection of standards and 
appropriate measures to be taken to ensure 
reliability and decrease uncertainties.

Key delIverables: 
Set of publicly available guidelines to provide 
benefit of experience to new industry.

value to clIent: 
Support for Carbon Trust’s strategic work in 
improving cost competitiveness of wave and tidal 
stream energy in the UK.

| 
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DNV has been a leading driver of formal 
standardisation, through the IEC (International 
Electrotechnical Commission) as well as 
European and national standards bodies. DNV 
takes the initiative by developing its own 
standards. This helps to facilitate the creation 
of international standards, and further allows 
DNV to:

Communicate DNV’s experience and Xu

expectations
Cross reference to other DNV standardsXu

Provide consistent link between standards Xu

for wind turbines, offshore structures 
and other building codes 
Define the extent of and requirements for Xu

certification not covered by other codes

Iec and Iso standards

The International Electrotechnical Commission 
IEC has specified type and project certifica-
tion schemes for wind turbines in their IEC 
WT 01 document. DNV has based both the 
type and the project certification services for 
wind turbines on IEC WT 01 which refers to 
an extensive range of IEC technical standards 
for wind turbines. The current suite of stand-
ards includes:

IEC 61400-1, Design requirementsXu

IEC 61400-2, Small wind turbinesXu

IEC 61400-11, Acoustic noise  Xu

measurement techniques
IEC 61400-2-1, Power performance Xu

measurements
IEC 61400-13, Measurement of  Xu

mechanical loads
IEC 61400-14, Declaration of sound Xu

power level and tonality
IEC 61400-21, Measurement of power Xu

quality characteristics
ISO 81400-4, Wind turbines, Design  Xu

and specification of gearboxes

The following coming standards have been 
issued as draft documents:

IEC 61400-3, Design requirements for Xu

offshore wind turbines
IEC 61400-23, Full scale structural blade Xu

testing
IEC 61400-24, Lightning protectionXu

The IEC has also begun to establish a com-
mittee for wave and tidal energy converters. 
DNV expects that this committee can follow 
in the successful direction which has been 
pointed out with the wind energy standards.

Turning today’s innovations 
into tomorrow’s standards
DNV has contributed to the standardisation for renewable energy 
technology and practices over the last two decades. The first standards 
were developed for type certification of wind turbines on a national 
basis in Denmark. 

WOrlD-ClaSS STaNDarDS

Since the early days of wind energy implemen-
tation it has been clear that assessing the load 
carrying capacity of the blades is among the 
most challenging tasks for turbine design. For 
this reason full-scale static and fatigue type  
testing of wind turbine blades has formed an 
important part of type certification for over two 
decades, with full-scale testing now a require-
ment for DNV type certification to IeC WT 01.

DNV contributes to the type testing through 
verification of test plans and test reports. For 
non-accredited laboratories DNV witnesses 
the testing and confirms that the test is 
executed according to the plan and that the 

test report unambiguously concludes the 
results and observations.

DNV participates in the development of the 
IeC 61400-23 standard which will form the 
basis for blade testing in the future. DNV also 
participates in research programmes that will 
improve the basis for defining test loads and 
the interpretation of the test results.

DNV is also a part owner of the BlaeST 
Blade Test Centre in Sparkær and aalborg 
Denmark, carrying out ‘state of the art’ full-
scale static and fatigue testing of large wind 
turbine blades. 

CaSe:
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dnv standards and guIdelInes

As a general introduction to design of wind 
turbines DNV and Risø national laboratory 
in Denmark issued the text book ‘Guidelines 
for Design of Wind Turbines’.

The standard for offshore wind turbine  
support structures DNV-OS-J101 was first 
issued in 2004. Since then DNV contributed 
through an IEC committee to the IEC 
61400-3 standard ‘Design requirements for 
offshore wind turbines’ which included a 
development of the requirements to design 
loads. DNV-OS-J101 was updated in 2007  
to cover this development and serve as an 
interpretation standard for IEC 61400-3.

The DNV-OS-J102 standard ‘Design and 
Manufacture of Wind Turbine Blades’ was 
issued in 2007 and serves as a detailed inter-
pretation of the basic requirements to blade 
design, manufacturing and testing in IEC 
61400-1 and IEC 61400-23.

Supported by the Carbon Trust in the UK, 
DNV developed ‘Guidelines on Design and 
Operation of wave energy converters’ in 
2005. These guidelines are a starting point 
for the future standardisation within wave 
and tidal energy converters.

crItIcal Issue: 
To provide confidence in the strength assessment 
of large wind turbine blades.

solutIon: 
Detailed standards and procedures for planning, 
execution, reporting and interpretation of blade 
tests.

Key delIverables: 
Verification of test plans and reports. Inspection or 
execution of full-scale blade tests.

value to clIent: 
Validation of blade design strength, and demonstra-
tion of confidence in the blade’s structural integrity.

| 
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DNV serves the energy industry from more than 40 primary 
locations worldwide. In addition, we draw on DNV’s entire 
worldwide network of 300 offices in 100 countries.
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