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MODULE 6: OFFSHORE WIND FARM DEVELOPMENT: BEST PRACTICES
IN PLANNING, ENVIRONMENTAL AND SAFETY REGULATIONS
Learning Goals:
•

To understand basic concepts and best practices in offshore wind power development and in
managing its impacts on the environment

•

To learn best practices, standards, regulations and other measures in ensuring wind
infrastructure safety
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1.

GLOBAL MARKET STATUS

•

The global offshore wind capacity has grown rapidly over the past decade (Figure 1a).
Cumulative offshore wind capacity reached 29.1 GW in 2019 (Figure 1b). Europe remains the
largest market accounting 75.2% of the cumulative installations and followed by Asia and the
Pacific with 24.7% share. North America contributed around .1%.

•

Total new installations in 2019 amounted to 6.1 GW of which 59% were installed in Europe (UK,
Germany, Denmark, Belgium and Portugal) and the remaining 41% from Asia (China, Taiwan
and Japan) (see Figures 2a and 2b).

•

Prospects for offshore wind is robust. New installations from 2020 to 2030 are projected to reach
205 GW. Forecast new additions are shown in Figure 3. New installations would grow by 18.6%
annually until 2024, and 8.2% yearly from 2025 to 2030.

Figure 1a. Evolution of Offshore Wind Power
Installations Globally

Figure 1b. Cumulative Offshore Wind
Installations by Country in 2019.

Source: USDOE (2019). 2018 Offshore Wind Technologies
Market Report

Source: GWEC (2020). Global Offshore Wind Report 2020

Figure 2a. Evolution of New Offshore Wind Power
Installations Globally

Figure 2b. New Offshore Wind Installations
by Country in 2019.

Source: GWEC (2020). Global Offshore Wind Report 2020

Source: GWEC (2020). Global Offshore Wind Report 2020
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Figure 3. New Offshore Wind Power Installations Projections
Source: GWEC (2020). Global Offshore Wind Report 2020
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2.

KEY TRENDS IN OFFSHORE WIND TECHNOLOGIES

2.1

SITING TRENDS

•

Offshore wind projects are becoming larger, sited farther from the shore and in deeper waters
(Figure 4).

•

In the North Sea, projects are being developed as far as 200 km due to shallow bathymetry. In
the US, due to public acceptance issues, offshore projects are informally recommended to be
established at least 10 nautical miles from the shore. Also, around 20 GW of capacity are being
auctioned for lease in areas not exceeding 60 km and in depths ranging from 20-65 meters;

•

Based on data from international projects, the trend toward greater depths is however more
defined than toward greater distances. Offshore projects at 50 meter-depths were already
successfully deployed, while several projects are being planned to be installed at depths up to
60 meters.

Figure 4. Fixed-bottom offshore wind project depths and distance to shore
Source: USDOE (2019). 2018 Offshore Wind Technologies Market Report

2.2

WIND TURBINE TECHNOLOGIES

•

Wind turbine size (per unit installed capacity, rotor diameter and tower hub height) has been
increasing significantly over the past decade, driven mainly by the objective of reducing the
levelized cost of wind energy (LCOE). Offshore wind turbines in average are much larger than
onshore turbines (Figures 5a and 5b);

•

The world’s first offshore wind farm in Denmark has turbine size capacity of 450 kW. The
offshore wind turbine size has grown significantly with the global average offshore wind turbine
size reaching 1.5 MW in 2000 and 6.5 MW in 2018. In Europe, the average turbine size for new
installations was 7.2 MW in 2019 with rotor diameter of around 141 meters and hub height of
108 meters;

•

GE Renewable Energy launched its Haliade X 12 MW DD turbine in 2018 with the first prototype
installed in Rotterdam for onshore testing from November 2019 (rotor diameter of 220 meters
and hub height of 260 meters). Siemens Gamesa released its SG14- 222 DD model in May
2020 with turbine capacity that could reach 15 MW (rotor diameter of 222 meters). Wind turbine
capacity could possibly reach around 20 MW in capacity with rotor diameter averaging around
230 meters during the period 2025-2030.
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Figure 5a. Offshore wind turbine size and
project size
Source: GWEC (2020). Global Offshore Wind Report 2020

2.3

Figure 5b. Offshore wind turbine rating, hub
height and rotor diameter
Source: USDOE (2019). 2018 Offshore Wind Technologies
Market Report

FIXED BOTTOM SUBSTRUCTURES

•

Early offshore wind developments were relatively near to shore and located in shallow waters
which was best suited for fixed bottom substructures such as monopiles (Figure 6);

•

As the turbines got bigger, further offshore and developments moved into more transitional
waters (typically 30 m to 60 m water depths), then jackets have been more widely deployed;

•

Other substructures have also been successfully deployed, although in smaller numbers which
include gravity base, tripod, suction bucket (rather than traditional pin piles) and hybrid solutions;

•

At present, the market has been dominated by monopiles with jackets starting to become more
common place as developments get deeper and turbines get bigger.

Figure 6. Fixed-bottom substructures
Source: K&L Gates, SNC Lavalin and Atkins (2019). Offshore Wind Handbook.

2.4

FLOATING TECHNOLOGIES
•

A floating wind turbine is an offshore wind turbine mounted on a floating structure that allows
the turbine to generate electricity in water depths where fixed-foundation turbines are not
feasible;

•

There are three basic floating base types which are mainly derived from oil and gas experience
namely, Deepwater floating Spar, Semisubmersible and Tension-leg platform (TLP) (Figure
7);

•

The World’s first commercial floating offshore wind farm (Hywind) was installed in Scotland in
2017 with six 6 MW turbines on a spar substructure;
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•

The deep-water floating spar was most used in floating pedestals in the past, but the
development of the semi-submersible floating base has gained popularity. A total of 15 floating
projects will come into operation by the end of 2020, of which ten (67%) use the semisubmersible floater, and five use Spar (33%). It is predicted that the semisubmersible floater
will become the market leader with a share of about 62% by 2022;

•

Although TLP has better flexibility in shallower and deeper waters; its current market share is
relatively lower due to complex installation and needs a cost reduction strategy for mooring
installation.

Figure 7. Floating Technologies
Source: Aqua-RET as cited in GEWIC (2020). Global Offshore Wind Report 2020. Global Wind Energy Council
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3.

OFFSHORE WIND POTENTIAL IN VIETNAM

•

The potential for generating electricity from offshore wind turbines in Vietnam is enormous, with
a long coastline, in many areas a shallow continental shelf and reliable wind resources meaning
that the potential far exceeds any likely levels of development of facilities;

•

The World Bank identified that with a coastline of more than 3,300 kilometres and average wind
speeds of 8-9m/s in the south, Vietnam has a potential of up to 475 GW of fixed and floating
offshore wind resources;

•

With growing industry demand to develop offshore wind power in Vietnam, the market is
expected to reach around 2.0 GW of offshore wind capacity by 2025 and 5.2 GW by 2030.

Figure 8a. Offshore average wind
speed

Figure 8b. Bathymetry

Source: Wind Minds as cited by Netherlands Enterprise Agency, 2019
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4.

POTENTIAL ENVIRONMENTAL IMPACT OF OFFSHORE WIND FARMS AND
BEST PRACTICE MITIGATION MEASURES

4.1

ENVIRONMENTAL IMPACTS

•

Figure 9 summarizes the potential impact of offshore wind farms on the environment;

•

Impacts are different for various types of species and habitats during the construction and
operational phases of offshore wind farms.

Figure 9. Effect of offshore wind farming on the marine environment
Source: MSP Platform Conflict Fiche 8: Offshore wind and marine conservation,
https://www.msp-platform.eu/sites/default/files/8_offshore_wind_conservation_0.pdf

4.2

PREVENTIVE AND MITIGATION MEASURES

These impacts could be prevented and mitigated though combination of Marine Spatial Planning
(MSP) techniques and technical measures. There is a growing recognition that MSPs could
encourage the use of these multi-disciplinary measures and provide a platform for discussion.
Best practice measures adopted in the North Seas countries include the following:
•

•

Preventive measures:
o

Use of GIS-based sensitivity mapping to avoid essential habitats;

o

Temporarily stop pile driving activities in periods of ecological importance (like spawning);

o

Reduce the noise of pile driving;

o

Choose other technical solutions to prevent harm to animals or reduce noise emission.

Mitigation measures:
o

Establish multi-use of marine protected areas (MPAs) and offshore wind

o

Carry out environmental monitoring;

o

Develop a strategic ecological research programme;

o

Use low cost survey techniques for underwater noise.
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5.

OFFSHORE WIND PLANNING

5.1

OFFSHORE WIND POWER DEVELOPMENT

•

Table 1 presents a summary of elements for offshore wind power development in the North Sea
countries of Europe - the maritime region that has seen large-scale development of offshore
wind projects in the recent past;

•

Key elements of best practices in the North Sea region include the following:
o

Each country defines its offshore wind development targets;

o

Each country has developed a maritime spatial plan (MSP);

o

MSPs were used in offshore wind farm development;

o

Each country designate areas for offshore wind power development and these areas were
allocated to investors through competitive tender.

Table 1. Offshore Wind Power Development and MSP

5.2

MARITIME SPATIAL PLANNING CONCEPT (EU DIRECTIVE AS REFERENCE)

Maritime Spatial Planning means a process by which authorities analyse and organise human
activities in marine areas to achieve ecological, economic and social objectives.
Objectives:
•

Support sustainable development and growth in the maritime sector through an ecosystembased approach, and promotes the coexistence of relevant activities and uses in marine waters;

•

Facilitates sustainable development of energy sectors at sea, of maritime transport, and of the
fisheries and aquaculture sectors;

•

Preserves, protects and improves the environment, including resilience to climate change
impacts,

•

Promotes sustainable tourism and the sustainable extraction of raw materials.

Minimum requirements for maritime spatial planning.
Countries shall i) take into account land-sea interactions, ii) take into account environmental,
economic and social aspects, as well as safety aspects, iii) aim to promote coherence between
maritime spatial planning and the resulting plan or plans and other processes, such as integrated
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coastal management or equivalent formal or informal practices, iv) ensure the involvement of
stakeholders; v) organise the use of the best available data, vi) ensure trans-boundary cooperation,
and vii) promote cooperation with third countries.
Maritime Spatial Plans
Identify the spatial and temporal distribution of relevant existing and future activities and uses in their
marine waters.
Activities, uses and interests include: i) aquaculture areas, ii) fishing areas, iii) installations and
infrastructures for the exploration, exploitation and extraction of oil, of gas and other energy resources,
of minerals and aggregates, and for the production of energy from renewable sources, iv) maritime
transport routes and traffic flows, v) military training areas, vi) nature and species conservation sites
and protected areas, vii) raw material extraction areas, viii) scientific research, ix) submarine cable
and pipeline routes, x) tourism, and xi) underwater cultural heritage.
The potential interactions (synergies and conflicts) of offshore wind farms with other sectors are
summarized in Table 2.
Table 2. Interaction of Offshore Wind Farms (OWFs) with Other Sectors
Sectors
Shipping and ports

Synergy
OWF depend on nearby ports with the capacity to
provide logistics services.

Conflict
•

Proximity between shipping routes and OWF lead
to the risk of accidents (collisions) that may have a
major impact.

•

Adequate safety distances need to be maintained,
and routes towards ports need to be free of OWF.

Fishing

Fish stocks may increase around OWFs, and
fishing vessels may be able to exploit this
resource within or around OWFs, depending on
the regulatory arrangements in place.

Fishing gear and anchoring can cause damage to the
turbines and the cables between the turbines, and
fishing vessels risk collision with turbines.

Marine aquaculture

There is the potential for co-location of
aquaculture and OWFs if they are appropriately
designed and regulatory frameworks encourage
this.

Aquaculture equipment may hinder access to turbines
for maintenance.

Oil and gas

There may be potential to have multi-use OWF
and oil & gas platforms.

Helicopter landings on oil and gas platforms can be
affected by the wake of nearby turbines.

Pipelines and cables

OWFs may be integrated to marine grid systems
including trans-border supply

Existing pipeline and cable infrastructure, including the
need for their maintenance, may hinder the spatial
arrangement of an OWF.

Marine aggregates

Areas licensed for aggregate extraction and
OWFs are mutually exclusive, due to potential
collisions and damage to the cables.

Tourism and recreation

When carefully planned, recreational activities
(i.e. kayaking, diving, and other forms of marine
tourism) can be carried out near OWFs and may
benefit from the exclusion of activities such as
commercial shipping and fishing.

The visual impact of OWFs in near shore waters may
spoil coastal landscapes and deter visitors.

Conservation

OWFs may act as de-facto no-take zones and
create artificial reefs around their foundations,
leading to an increase in biodiversity.

Potential wildlife impacts include construction
disturbance, bird collisions with blades, electromagnetic disturbance to elasmobranches, and
encouragement of invasive species on foundations.

Other marine renewables

Wind turbines may be integrated with other
marine renewables infrastructure as commercially
viable technologies develop.

Spatially demanding renewables infrastructure, such as
for wave energy, may compete with OWFs for space.

Source: Bodil Skousen & Diletta Zonta, Ecorys; Erik Ooms, s.Pro; Stephen Jay, University of Liverpool (2018). MSP as a
tool to support Blue Growth. Sector Fiche: Offshore Wind Energy. European MSP Platform.

As an example, Figure 10 presents the Belgium Maritime Spatial Plan. Key activities considered in
developing the plan include: i) nature conservation, ii) energy, cables, pipelines, iii) shipping, ports
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and dredging, iv) fisheries and aquacultures, v) sand and gravel exploitation; vi) military use, vii)
tourism and recreation, viii) scientific research, measuring poles, radars and masts.

Figure 10. Belgium Maritime Spatial Plan
Source: Belgium MSP Brochure. Something is moving at Sea.

Siting Tool
Countries that have recently established plans to develop their offshore wind resources, multicriteria
decision making methods (MCDM) were used in ranking and prioritizing areas for development.
•

Figure 11 present the methodological processes used in the study. Both studies used the
Analytic Hierarchy Process (AHP) tool is selecting priority offshore sites for development;

•

As shown in Figure 10, there are 3 stages in the AHP process: data collection, exclusion
analysis, and evaluation stage;

•

Table 3 shows the exclusion criteria in the Baltic States study;

•

The evaluation criteria vary from one study to another. Figure 12 shows the evaluation criteria
used in the Baltic States study. These are:
o

Congestion – effect of the project on electricity network congestion;

o

Volatility – wind speed volatility;

o

Balancing – frequency reserve requirements;

o

Investment – investment cost requirements;

o

Capacity factor – project capacity factor;

o

Correlation – correlation between wind and demand profiles.
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a.

Study in South Agean Sea (Greece)

b.

Study in the Baltic States

Figure 11. Methodological Process in Selecting Priority Areas for Development
Sources:
•

Dimitra G. Vagiona * ID and Manos Kamilakis (2019). Sustainable Site Selection for OffshoreWind Farms in the South Aegean—
Greece. Sustainability 2018, 10, 749; doi:10.3390/su10030749

•

Chaouachi, Aymen & Covrig, Catalin Felix & Ardelean, Mircea, 2017. "Multi-criteria selection of offshore wind farms: Case study
for the Baltic States," Energy Policy, Elsevier, vol. 103(C), pages 179-192.

Table 3. Exclusion Criteria used in Baltic States Study

Source: Chaouachi, Aymen & Covrig, Catalin Felix & Ardelean, Mircea, 2017. "Multi-criteria selection of offshore wind farms: Case study
for the Baltic States," Energy Policy, Elsevier, vol. 103(C), pages 179-192.

Figure 12. Evaluation criteria used in the Baltic States study
Source: Chaouachi, Aymen & Covrig, Catalin Felix & Ardelean, Mircea, 2017. "Multi-criteria selection of offshore wind farms: Case study
for the Baltic States," Energy Policy, Elsevier, vol. 103(C), pages 179-192.

Best Practice Siting Criteria
Table 4 shows the best practice general siting criteria.
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•

Common criteria for efficient offshore energy planning include wind speed, seabed conditions,
and proximity to coast.

•

This also includes the required natural and technical conditions or grid connection options.

•

In most countries, the capacity of sites is assessed by modelling the wind speed. In the scope
for sites, priority is given to shallow water, but not exclusively.

•

A standard of 500 m safety distance around an OWF is kept in almost all countries. With
regards to potential grid links, existing cable connections are investigated in some countries
and more studies are underway.
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Table 4. General Siting Criteria used in North Sea Countries

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.
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6.

BEST PRACTICE SAFETY AND ENVIRONMENTAL REGULATIONS

6.1

OFFSHORE WIND FARMS AND SHIPPING ROUTES

•

Figure 12 shows the shipping traffic and density in Vietnam;

•

OWF can limit the area where ships can navigate and may cause an increase in traffic density
in other locations. The International Maritime Organisation (IMO) has established ship routeing
system in congested shipping areas for safety reasons. Routeing systems include two-way
routes, recommended tracks, deep water routes, precautionary areas, and areas to be avoided
for reasons of exceptional danger;

•

Maritime traffic and offshore wind can come into conflict if new or existing offshore wind farms
are to be built or expanded;

•

Table 5 presents the regulations adopted by North Sea countries which specify safety distances
to shipping lanes, corridors and zonation options. Safety distance to OWF are based on
IMO/UNCLOS which 500 m or higher.

Table 5. OWF Siting Regulations Related to Shipping Routes

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.

Figure 13. Shipping Traffic in Vietnam

Source: Wind Minds as cited by Netherlands Enterprise Agency, 2019
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6.2

OFFSHORE WIND FARMS AND FISHERIES

Table 6 summarizes key regulations related to OWF development and fisheries in North Sea
countries.
•

Specific fishing practices (passive fishing) is often allowed in OWF. Bottom trawling is however
prohibited;

•

In German MSP, fisheries are excluded from offshore wind areas;

•

Valuable fish habitats (e.g. spawning grounds and nursery areas) are avoided when planning
OWF;

•

Aquaculture is allowed or allowed with restrictions in some countries while not allowed in others.

Table 6. OWF Siting Regulations Related to Fisheries

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.

6.3

OFFSHORE WIND FARMS AND MARINE PROTECTED AREAS (MPAS)

•

MPAs are regularly excluded from offshore wind development, although there are a few
exceptions, depending on the conservation objectives;

•

In some countries, an additional distance to MPAs is applied.
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Table 7. OWF Siting Regulations Related to Marine Protected Areas (MPAs)

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.

6.4

OFFSHORE WIND FARMS AND SPECIES PROTECTION

•

Species protection is one of the main concerns when allocating areas for offshore wind energy.
Species that are given special consideration are commonly seabirds and marine mammals;

•

The precautionary principle is widely applied by excluding sensitive habitats, as well as by
implementing mitigation measures, such as noise mitigation;

•

Monitoring is usually compulsory to establish a baseline and monitor any adverse ecological
effects;

•

North Sea countries perform environmental impact assessments (EIA) before consenting new
developments. Models, such as collision risk models, are used in many countries to estimate
impacts on sensitive species.
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Table 8. OWF Siting Regulations Related to Species Protection

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.

6.5

OFFSHORE WIND FARMS AND FLIGHT SAFETY

•

Offshore wind turbines pose a potential hazard to low-flying air traffic;

•

Helicopter flight routes to offshore platforms should be kept free from obstacles, including
turbines;

•

In the Netherlands, there is a turbine height restriction of 251 m. In most of the analysed
countries, wind turbines can be shut down for safety reasons during Search and Rescue
activities.

Table 9. OWF Siting Regulations Related to Flight Safety

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.
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6.6

BEST PRACTICE AID TO NAVIGATIONAL SAFETY STANDARDS

One of the requirements for marine structures under the Maritime Code is to comply with safety and
quality standards. Despite the lack of national standards, offshore wind farm development in Vietnam
could be facilitated using best practice international safety standards.
One set of international standards for offshore wind farms is categorized as navigation and aviation
aid standards. Compliance with these standards would ensure that wind farm facilities i) are safe, ii)
do not unreasonably interfere with other uses of the territorial waters, iii) do not cause undue harm or
damage to natural resources; life (including human and wildlife); property; the marine, coastal, or
human environment; or sites, structures, or objects of historical or archaeological significance; and iv)
use best available and safest technology.
The international best practice is to require project owners/developers to provide a third-party
verification certificate of compliance with these standards.
•

•

•

•

•

•

Standards for day marking:
o

CIE 039.2-1983, Recommendations for Surface Colours for Visual Signaling;

o

IALA-Recommendation E-108 On Surface Colours used as Visual Signals on Aids to
Navigation;

o

IALA Recommendation O-139 On The Marking of Man-Made Offshore Structures;

o

GL-IV-7-3: Rules for the Certification and Construction, Germanischer Lloyd Industrial
Services, Part 7: Offshore Substations, 3 General Safety.

Standards for night marking:
o

IALA Recommendation E-200-0 On Marine Signal Lights;

o

IALA Recommendation O-139 On The Marking of Man-Made Offshore Structures.

Aviation safety standards:
o

Annex 14 to the Convention on International Civil Aviation (Annex 14) released by the
International Civil Aviation Organisation (ICAO) for marking of wind turbines with regard to
safety of aviation;

o

IALA-Recommendation E-200 On Marine Signal Lights, Part 3; Measurement.

Automatic identification system (AIS) standards:
o

IALA-Recommendation A-126 On the Use of the Automatic Identification System (AIS) in
Marine Aids to Navigation Service;

o

IEC 62320-2 Maritime navigation and radiocommunication equipment and systems –
Automatic identification system (AIS) - Part 2: AIS AtoN Stations – Operational and
performance requirements, methods of testing and required test results;

o

IEC 61162 series of standards on Maritime navigation radiocommunication equipment and
systems – Digital interfaces;

o

International Telecommunication Union (ITU) Recommendation M.585 Assignment and
use of identities in the maritime mobile service.

Radar system:
o

IALA-Recommendation A-126 On the Use of the AIS in Marine Aids to Navigation Service;

o

GL-IV-7-3: Rules for the Certification and Construction, Germanischer Lloyd Industrial
Services, Part 7: Offshore Substations, 3 General Safety.

Availability standards:
o

IALA Guideline No.1035 To Availability and Reliability of Aids to Navigation;

The EU Technical Assistance Facility (TAF) for Sustainable Energy - Contract EuropeAid DCl/352-852– EU Technical Assistance Facility
(TAF) for Neighbourhood, Asia (including Central Asia), Latin America, Caribbean and Pacific

•

6.7

o

IALA Recommendation O-130 On Categorization and Availability Objectives for Short
Range Aids to Navigation;

o

IEC 61078:2016, Reliability block diagrams.

IT security:
o

ISO/IEC 27001: Information technology - Security techniques – Information security
management systems – Requirements;

o

ISO/IEC 27002: Information technology – Security techniques – Code of practice for
information security management.

OFFSHORE WIND FARMS AND CABLES AND PIPELINES

•

In most North Sea countries, parallel routing of cables is foreseen in designated corridors, to
ensure the efficient use of space.

•

The distance between existing cables and newly developed OWFs, as well as defined safety
zones, varies between countries.

•

The general principle adopted in each country is to avoid cable crossings and overlap with other
activities, such as sand mining.

•

Interactions with fishing activities are also minimised, for example by prohibiting anchoring
(Netherlands) or requiring submarine cables to be buried or suitably protected (Scotland).

•

Germany has implemented specific rules for the protection of benthic communities.

Table 10. OWF Siting Regulations Related to Cables and Pipelines

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.
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6.8

OFFSHORE WIND FARMS AND OTHER PLANNING ISSUES

•

The following planning issues such as oil and gas, sand and gravel extraction, tourism and
recreation, cultural assets, marine research, military use, dumping of munition or sediments are
assumed to have less conflicts with offshore wind farms, and considered to have less of a
hindrance to offshore wind development;

•

In most countries in the North Sea, sites for offshore wind farms are allocated in other areas
than these activities.

Table 11. OWF Siting Regulations Related to Other Planning Issues

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.
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Figure 14. Oil and Gas Platforms in Vietnam

Source: Wind Minds as cited by Netherlands Enterprise Agency, 2019

6.9

OFFSHORE WIND FARMS SITING AND LAYOUT CRITERIA
•

North Sea countries define different siting and layout criteria within windfarms.

•

The Netherlands prescribe a specific distance between turbines, with the aim of optimize coexistence with fisheries.

•

Other countries do not define strict layout criteria, although Germany does require efficient
siting in general.

Table 12. OWF Siting Regulations Related to Layout Criteria

Source: SEANSE (2019). Planning Criteria for Offshore Wind Energy North Sea region overview.
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7.

MARINE STRUCTURE SAFETY

7.1

VIETNAM MARITIME CODE

Marine structure protection under the current Vietnam Maritime Code (2015)1 are applicable to
offshore wind infrastructures2. These include the following:
•

•

•

•

1
2

Protection for marine structures (article 124):
o

Protection includes a) compliance with safety and quality standards, and b) measures to
prevent, control and deal with acts of infringement (section 1);

o

Extent of protection includes enclosure facilities, aerial parts, underwater parts and
underground parts (section 2);

o

Prohibition of installations that may cause impact on safety for utilization of seaport
structures and navigational channels.

Rules and protection of maritime infrastructures (article 125):
o

Protection of marine structures must be consistent with relevant laws together with
technical standards (section 1);

o

Advice from the Ministry of Transport on the marine structure development plan (section
2);

o

Protection plan for marine structures (section 3).

Extent of protection for marine structures (article 126):
o

Provisions of this article on the extent of protection would be applicable to offshore wind
farms. This includes the following: offshore wind turbines could be similar to those of
offshore oil ports (section 1b); navigation channels (within the offshore wind farm) (section
1c); signaling systems (section 1d); aerial and underground parts of marine structures
(section 1e);

o

Details of the extent of protection (section 2);

o

Specific provisions could be adopted by the Government (section 3).

Response to emergencies that may arise during the process of protection for maritime structures
(article 127):
o

Reporting to the port authority when the structure has been encroached upon or exposed
to a risk of insecurity (section 1);

o

Application of any necessary measure to protect the marine structure and reduce any loss
that may happen to the minimum; and report to the competent authority and government of
the locality (section 2);

o

Strict compliance of project owner or operator; application of measures to respond to and
mitigate any accident; establishment of any necessary warning or alert to assure safety for
the vicinity of that marine structure; and, alleviation of any consequence in order to bring
the marine structure into operation in a safe manner (section 3);

o

Cooperation among competent authority, government of the local authority, port authority
and project owner in dealing with risks and encroachment, responding to and mitigating
any accident in accordance with laws (section 4).

Law No. 95/2015/QH13
The Vietnam Maritime Code defines maritime infrastructure to include infrastructural systems of seaports, offshore oil ports, navigational
channels, maritime support systems, marine signaling systems, electronic marine information systems, sea wave and sand prevention
embankments, flow redirection embankments and other marine structures which have been invested in, constructed or established
within seaport water areas and territorial waters of Vietnam to serve the purpose of marine operations.
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•

Environmental protection in marine operations (article 128):
o

Installation of environmental protection and equipment and having an oil and hazardous
chemical spill response plans (section 1);

o

Complying the laws and regulation on environmental protection (section 2).
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8.

DECOMMISIONING

8.1

DECOMMISSIONING POLICIES

•

The common principle that most countries pursue with respect to offshore wind farm
development is that at the end of the wind farm project life, concessionaires are required to
restore the area to its former condition at their own account (Table 13).

•

Among the countries in the North Sea region, Denmark has the most comprehensive policy for
decommissioning offshore wind turbines.
o

There is a legal framework governing wind farm decommissioning;

o

The construction license has also embedded the decommissioning requirement;

o

A decommissioning plan, together with ex-ante environmental impact assessment, is
required to be submitted 2 years before the expiry of the license permit;

o

A guarantee amount is required to be deposited at around half-way of the of offshore
turbine’s lifecycle. This amount will be used if the concessionaires would nit be able to meet
the decommissioning requirements;

o

A third-party verification of the dismantling cost may be required.

Table 13. Decommissioning of offshore wind turbines in the North Sea Region
Belgium

Denmark

Germany

•

Specific legislation dealing with decommissioning does not exist in Belgium and new processes
for decommissioning will need to be developed in the upcoming years.

•

The individual permits for offshore wind farms contain the following obligations concerning the
decommissioning per project:
(a)

A bank guarantee for decommissioning is established and is a condition to use the permit

(b)

The site’s restoration to its original condition is taken up in the permit.

(c)

The system and timing of decommissioning as well as possible alternatives will need the
approval of the different governments / governance levels.

•

Decommissioning activities are regulated by both international rules and national legislation and
are specified in the “Decommissioning Permit” granted by the Danish Energy Agency (DEA) to
the concessionaire of the specific offshore wind farms planning to be decommissioned.

•

The “Construction License” from the DEA, granted to the concessionaire prior to installation of
an offshore wind farm states that the concessionaire is obliged at its own account to restore the
area to its former condition, including to carry out the necessary remediation and clean up.

•

The concessionaire is required to submit a plan for decommissioning of the turbines and the
cables to seek approval from the DEA.

•

The plan has to be submitted no later than two years before the electricity production license
expires or two years before the date at which one or more facilities are expected to have served
their purpose.

•

A detailed assessment of possible environmental impacts entailed by the plan must be
submitted together with the decommissioning plan.

•

The concessionaire is required to provide an adequate guarantee for decommissioning the plant
which needs approval by the DEA. The guarantee must be provided within12 years after the
first turbine was connected to a grid and started producing energy. This corresponds to roughly
half of an offshore turbine’s lifecycle.

•

The guarantee must be at least DKK 600 million (about €80 million) unless the DEA approves
a lower amount. If the concessionaire does not meet the duty to clean up the area, the
expenditures for clean-up will be paid for by the guarantee to the extent that the guarantee
covers these expenditures.

•

A third party verification of the assessment of dismantling cost may be required by the DEA.

•

The current development plans for offshore wind energy in Germany exclude decommissioning
or renewal aspects of aging turbines.

•

Decommissioning of onshore wind parks in Germany is regulated differently depending on the
federal states of Germany and their legal framework.

•

For instance, it remains an open question whether the foundation has to be removed entirely or
only partially when different interpretations of an unclear national regulation come into play as
well as specific arrangements in building contracts.
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Netherlands

Norway

UK

•

Regulation on offshore decommissioning states that offshore wind farms and the cables used
to connect them to the onshore grid have to be removed once they are not in use anymore.

•

The removal of offshore wind farms or export cables follows a removal plan which the project
developer drafts at least four weeks before the start of the removal phase.

•

Decommissioning of offshore wind farms would most likely follow those of the oil and gas
industry.

•

The rules and regulations state that all installations have to be removed when they are not in
operation anymore.

•

The main removal method was to cut the installations into smaller or larger sections/modules,
depending on the lifting capacity of crane vessel, and then to transport the pieces ashore on
deck of barges or by towing.

•

Special receiving facilities have been established to dismantle the sections/modules for reuse
or recycling the components and materials.

•

Offshore wind farms in the North Sea region have marine license for 25 years.

•

Prior to licensing, developers were asked how they plan to remove the installation and how the
costs be dealt with.

Source: European Union (2019). Market Analysis. Decom Tools 2019 (Eco-Innovative concepts for the end of offshore wind
energy farms lifecycle). https://northsearegion.eu/media/11753/market-analysis_decomtools.pdf

8.2

DECOMMISSIONING COSTS

•

A study in the UK shows that decommissioning costs could range between USD 52,000 and
USD 145,000 per MW of installed capacity depending on the location, depth and local conditions
of the different wind farms;

•

New project in Europe allocate around 2 to 3 percent of the capital costs of wind facilities each
year to cover decommissioning costs;

•

An estimate in he UK shows that the structure of the decommissioning costs are the following:

•

o

40% offshore preparation;

o

35% foundation removal;

o

19% vessel mobilisation/demobilisation;

o

6% disassembly.

Decommissioning time is estimated to range from 0.7 to 1.7 days per MW depending on the site
structure and decommissioning technique.
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9.

CONCLUSION

•

The effects of offshore wind power development in Vietnam would not be different to these
international experiences;

•

International best practices emphasize the importance of having a coherent national strategy
and clear guidelines on planning and site selection in relation to key issues;

•

Negative environmental impacts are likely to be negligible and it is possible, even probable, that
in areas where over-fishing is an issue, there would be positive environmental benefits in terms
of the diversity and abundance of marine life;

•

A comprehensive policy for decommissioning would be necessary to ensure that offshore wind
farm concessionaires would be able to allocate funds necessary to restore the sites to its original
condition at the end of the project life;

•

The overall conclusion is that offshore wind power development is an attractive option for
Vietnam in terms of resource availability, costs, potential environmental impacts and national
energy security. International experience shows that environmental impacts are low and can be
addressed at the planning stage and that a coherent national strategy would be the basis for the
long-term development of offshore wind power as a significant component of Vietnam’s future
power generation capacity.

