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Offshore wind - Trends
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Offshore wind development
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Power quality (PQ) in offshore grids
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Power quality (PQ) in offshore grids
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Power quality (PQ) in offshore grids
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Power quality (PQ) in offshore grids
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Power quality (PQ) in offshore grids
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Power quality (PQ) in offshore grids
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Measurements at Gunfleet

PQ in AC offshore grids: wind farms

Waveform distortion Type 4 Wind turbine
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PQ in AC offshore grids: wind farms
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PQ in AC offshore grids: wave farms

Flicker and voltage variations
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Offshore Oil and Gas - Status

Offshore production accounts for 30%
of global oil production and 27% of
global gas production
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Electrical power system on O&G rigs
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Electrical power system on O&G rigs
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Oil & Gas platforms

Power supply from
offshore wind turbines

1y

X

on

[*)]

3

| Y
(0
7\
e

‘/_llT ‘\R L
N\ Cable to
Source: Opedal (2017) \\\L / ] | Wlnd fary

19
19




Effect of the wind variability

Very short term (rapid) variability
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Effect of the wind variability

Very short term variability
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Power quality (PQ) in offshore grids
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Offshore transmission - Trends
Technology shift from HVAC to HVYDC transmission
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Power quality in (HV)DC offshore grids
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Different converters can provide ancillary services, to enhance AC grid
performance, e.g.

- Power oscillation damping

- Frequency support

- AC and DC voltage support




Power quality in (HV)DC offshore grids
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Power quality in offshore grids
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From wave, tidal and gradient systems to marine-based wind and solar” Institution of Engineering and Technology (IET) (2019 - in press)



Conclusions

* Intermittency of wind and marine sources significantly
affects the power quality of the electric grid

 Power electronics can contribute to the problem, but
also help providing countermeasures

 Use of energy storage may be pivotal with the
Increase of offshore energy penetration

 Need for harmonization in the grid codes

E. Robles, M. Haro-Larrode, M. Santos-Mugica, A. Etxegarai, E. Tedeschi, “Comparative analysis of European grid codes @ NTNU

relevant to offshore renewable energy installations”, Renewable and Sustainable Energy Reviews, Volume 102 pp 171-185, 2019,
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