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160 years of building trust
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Energy Transition Outlook: The two futures

https://www.dnv.com/energy-transition-outlook/
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What i1s Certification?



Rules and Guidelines
IV Industrial Services lE
P

1 Guideline for the Certification of Wind Turbines

Casen 1D 201005

What is certification?

b [

DNV

DNV
SERVICE SPECIFICATION

SERVICE SPECIFICATION
DNV-SE-0074

Ami
DNV-SE-0073 Edition January 2018

Amended September 2021

Type and component certifica

turbines according to IEC 614 Project certification of wind farms

according to IEC 61400-22

il
— [ ke
) IECRE h
Do they match? Y —

IECR IECRE  gervice spec

OPEI OPER SERVICE SPECIFICATION

= Renewable &4 Project certi o .

Type_ and component certification of wind

Definition of certific rurbines
certification ia: Third-party attestation relad to products,
processes, systems S
Attestation means: , owing
the review, tat fulfilment of specified requirements nh)s
been demonstrate A
Review is done by: Verification of the suitability, adequacy and q
effectiveness ...
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DNV document hierarchy
Comparison to IEC & IECRE documents

DNV document types IEC(RE)
(abbreviation) document types
(abbreviation)
Procedural Service Specifications (SE Rules and Operational
requirements q vice Specifications (SE) Document (OD)
Standards Standards
(ST) (IEC 61400 series)

- Recommended Practices Technical Specification and
idan t practi informative appendices
Guidance / best practices G (TS, Appendix)
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Increase of rotor diameter, hub heigh and rated power

Capacity (MW)
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@ Average turbine hub height, rotor diameter, and nameplate capacity for land-based wind projects from the Land-Based Wind

Data from www.energy.gov
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Illustration of increasing turbine heights and blades lengths over time.
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Is there a limit? DNV scaling study '

* Transportation
. . Cost
Mar?ufacturablllty OfE”efgy
« Optimum cost of energy
* Reliability >./

»
>

Rotor diameter, power rating
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Is there a limit? DNV scaling study V

* Transportation
. Manufacturabil 2
a-u acturability 2 Energ,,
« Optimum cost of energy
e 2 -
 Reliability )—/

»
»

L _ Rotor diameter, power rating
» One thing is certain. We need to get better on all

accounts. DNV’s ETO predicts large increase in
demand of wind energy.
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DNV ETO — Energy Transition Outlook

FIGURE 3.1
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Looking back - What has changed in the past years?

Drivers:

« Growing wind turbine sizes _ _'EC 61400-13
distributed blade loads IEC 61400-1 Controller req.

DNV-ST-0437

 Advanced controllers

 New materials DNV-ST-0376 Blades

. : DNV-ST-0361 Machinery components
Industry experience IEC 61400-1

EOG -> Turbulence
Probabilistic methods
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What lies ahead?

* Load effects and load modelling
 Blades
« Cast components

 Other topics

Block Island Wind Farm. Credit: Dennis Schroeder/NREL/flickr/CC BY-NC-ND 2.0
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Load effects and load modelling

e Lower rotational speeds means less revolutions in 10-minutes which leads to greater turbulence
seed variations.

e Greater risk of aerodynamic instabilities in standby: vortex induced, stall induced
e Ringing phenomenon of offshore support structure

e Larger diameter support structure offshore:

» Lower Eigen Frequencies may make resonance effects more relevant, e.g. by interacting with wave time
periods. The impact from larger waves with long periods could become relevant.
14.0

= Are the wave theories applied to calculate the hydrodynamic forces sufficiently robust? gH("r:;x
= The water contained in the MP could lead to sloshing effects. 100 /
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Wind turbine blades

 Design for manufacturing

* Requirements for Manufacturing Evaluations will evolve.
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Wind turbine blades

 Design for manufacturing
* Requirements for Manufacturing Evaluations will evolve.

« There will be an increased number of subcontractors of parts of the blade. Certification
requirement does not cover this well today.

* Longer blades are thinner structures (relatively). More sensitive to size of imperfections and
wrinkles.
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Wind turbine blades
 Design for manufacturing ‘ /

ufacturing Evaluations wi ;SEE ) el —
J‘f " ‘=\ :
sed number of subcontrojsees e fhde. Certification

over this well today.

her structures (relatively) of imperfections and

.

* Requirements for transport and installation will evolve. Thinner structures are more sensitive to
point contact. Larger and more flexible structures makes for more cumbersome and risky
handling.

 Testing takes longer because natural frequencies are lower. Time to market requirement will
force new innovative ways for testing which needs to be captured in certification.
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Cast components

* Material properties: Standards refers to data from tests for components up to 200mm.
We see today components 300mm thick, which means that special material and/or
component testing is needed. This need will increase.
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Cast components

* Material properties: Standards refers to data from tests for components up to 200mm.
We see today components 300mm thick, which means that special material and/or
component testing is needed. This need will increase.

* FE modelling will change with layered approach with sub-models within sub-models to
capture the large scale with fine details. >
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Cast components

* Material properties: Standards refers to data from tests for components up to 200mm.
We see today components 300mm thick, which means that special material and/or
component testing is needed. This need will increase.

* FE modelling will change with layered approach with sub-models within sub-models to
capture the large scale with fine details. :

* Inspections will take longer time. Bigger component takes longer to inspect.
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Other topics

» Offshore transport and installation: shortage of vessels — needs new innovative methods
* Cables: 80% of insurance claims relates to cables
* Grid code compliance — Grid forming

e Electrical:

* Difficult to fit large components that increases in size with volt. |

* Gearbox: Methods need to adopt
* Bigger gears, different gear phases affects lubrication
* Temperature distribution in large gear is different — cooling a challenge
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Certification — a key role in the future of Wind Energy

*Larger turbines / Larger projects — Higher risk

*Certification — High value / Low cost
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TYPE CERTIFICATE

TOOMESOTID A Sl DYOD] oo
Issued for:
<Wind Turbine Type>

Specified in Annex 1

Issued to:

<Wind Turbine Manufacturer>

< Address line >

< Address line >

According to:

DNV-SE-0074:2021-09 Type and component certification of wind
turbines according to IEC 61400-22

Based on the document:
FER-TC-DNV-SE-0074-[ID}-[rev.] Final Evaluation Report, dated yyyy-mm-dd

Additional references according to above report are given in Annex 2

Changes of the system design, the production and erection or the manufacturer's quality system
are to be approved by DNV.

<Select SLL locations, [YYYY]-DMSHDD] Plsce, [YYYYJ{WIW}-{0D]
For DNV Renewsbles Certificstion For DN Renewsbles Centification

[Name of SLL for “Gert. decision”)
[Funetion]

[Hame of P “doing 1)
[Furciian]

T aerro
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WHEN TRUST MATTERS

Thank you!

Johan Olaison, Head of Section Loads offshore

www.dnv.com

DNV
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