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Given the fact that in the past these European 
suppliers have ordered their vessels in Asia (China and 
Korea) and that their state-of-the-art �eet is able to 
operate globally, the chance of domestic suppliers to 
enter the turbine installation vessel market is rather 
small. For the European suppliers on the other hand, 
the opening of the Indian o�shore market would be a 
welcome opportunity to leverage the risk of current 
surplus of capacity.

4.5.3  Cable installation vessels

Two di�erent approaches are taken to install cables. 
The �rst performs a single lay and burial process with 
aid of a plough, while the second splits the tasks 
performing the surface lay �rst and subsequently 
applies the burial using a jetting tool controlled by a 
remotely operated vehicle (ROV). The site conditions 
determine the approach to be applied at the site. This 
process needs to be performed for both, the IAC and 
the export cabling and requires two di�erent kind of 
vessels for each task. Export cables are preferably 
installed in one single length and therefore require 
bigger vessels with a larger cable carousel. Vessels for 
IAC are smaller but due to the high number of 
interface task during cable pull-in at each foundation, 
the IAC installation is considered the more di�cult 
task. 

While in the past, the technically challenging process 
of cable installation has led to major problems and 
was long a weak point of the industry, the industry 
has matured and specialized companies with 
purpose-built vessels have developed in the market. 
One of the leading suppliers is Subsea 799, who 
acquired cable installer SIEM O�shore in 2018. 
DEME100  is another established player serving the 
market with its DP3 cable lay vessel Livingstone.Large 
cable manufacturers like Prysmian101  or Nexans102 and 
also major EPC contractors like Van Oord have also 
invested in dedicated vessels for their portfolio. Still, 
the task requires experienced sta� and well-trained 
vessel crews and remains technically challenging. 
Even though cable installation providers act globally, 
there is potential for synergies with suppliers from the 
Indian O&G and the o�shore telecom sector. It must, 
however, be noted that localinvestors will remain 
hesitant to build domestic purpose-built vessels 
without a strong policy support and commitment 
from relevant government.

 Figure 17: Cable installation vessel. Source: Van Oord

4.5.4  O�shore substation installation 
vessels

The installation of the o�shore substation topsides 
requires major heavy lift vessels, but the task is very 
similar to the installation of smaller oil rigs. Hence, the 
Indian O&G market o�ers an applicable �eet and 
experienced workforce to provide this service 
domestically. As modern substations can server up to 
1 GW of power, the amount of required substation 
installations is rather small and will probably keep the 
market limited in terms of vessels speci�cally 
dedicated these types of activities.

4.5.5  Ports

The port infrastructure necessary to support the 
installation process of o�shore wind turbines has very 
speci�c technical requirements, given the size of the 
di�erent components. The dimensions of the OWF 
components are determining factors for port 
requirements and it is critical that port infrastructure 
can handle the lifting and storage of these 
components during OWF construction. To avoid 
making serial upgrades and improvements to 
harbour facilities and to optimize work�ow and 
construction activity, future demands and OWF 
development pipelines should also be taken into 
consideration when determining port requirements. 
While it is not necessary not provide numerous ports 
for the establishment of these projects, most Indian 
ports still lack adequate facilities for large storage and 
construction and need to be further developed to 
support o�shore wind projects. Along the coast of 
Gujarat, none of the ports examined by COWI as part 
of the FOWPI port study103 have been found to be 
completely suitable in their current form for OWF 
construction activities and will require upgrades or 
restructuring of existing space and/or shuttering or 
relocation of existing port and berth activity. This 

99 www.subsea7.com
100 www.deme-group.com/activities/offshore
101 www.prysmiangroup.com/en/offshore wind farms
102 www.nexans.com
103 https://www.fowpi.in
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presents a great opportunity for all companies 
currently active in port development, dredging and 
maritime infrastructure. One example is the Indian 
ALAR Group104, who has followed the developments 
in o�shore wind since the early days and sees 
potential in the upcoming fold-out of the industry. 
Under the current governmental incentives, port 
upgrades are likely to become the supply chain 
elements that will adapt most rapidly to the o�shore 
industry requirements. Developing other local 
manufacturing like local turbine supply will take 
substantially more e�ort.

Figure 18: Esbjerg port in Denmark. Source: COWI

4.6  Operation & Maintenance

As shown in Figure 4 at the beginning of this chapter, 
Operation and Maintenance (O&M) activities make 
almost 40% of the CAPEX costs of an o�shore wind 
farm. A large number of tasks, ranging from onshore 
and o�shore logistics, daily maintenance of turbines, 
replacement of minor parts, to partial or full 
replacement of major components such as gearboxes, 
bearings, blades and electrical equipment, 
maintenance of foundations and electrical 
equipment, as well as back-o�ce asset management 
is necessary to maintain a high performance of the 
wind farm. Most of the scheduled work relates to the 
recurring maintenance of the wind turbines, while 
inspections and maintenance of foundations are 
carried out with lesser frequency. Regarding the 
subsea cabling, periodic seabed surveys are 
performed every few years to monitor the burial 
status of the cabling. While the provision of spare 
parts and the turbine related work are often directly 
taken over by the OEM, the works associated with 
foundations and cables can be addressed by specialist 
companies, opening possibilities to local 
involvement.

In contrast to the onshore wind industry, the major 
challenge is to get the required maintenance 

technicians to site. This task is solved by the 
involvement of crew transfer vessels (CTV)and a 
supporting O&M port infrastructure.Depending on 
the sea state, helicopters may also be used to support 
the CTVs on harsh weather conditions.

4.6.1  Crew transfer vessels

Crew and support vessels such as CTVs and OSVs that 
support O&M activity transport technicians and 
equipment, replacement components, and lubricants 
to and from the wind farm. 

Vessel design has evolved rapidly over the last couple 
of years and the European industry has become 
strongly competitive with many players active in the 
O&M o�shore market. European o�shore wind farm 
operators have used a number of di�erent vessel 
types and sizes, including mono-hulls, catamarans, 
and small waterplane area twin-hull vessels. 
High-speed catamarans have become a favoured 
vessel type by wind farm operators due to their speed, 
and fuel e�ciency as well as their seakeeping ability, 
cargo capacities, and relative comfort for crew and 
passengers. This is specially the case if the commute 
to the OWF becomes too long (i.e. approximately > 2 
hours), however high-speed CTVs can cost 
approximately 4 times more than conventional 
vessels.

During the initial development stage of the Indian 
o�shore wind industry, established companies like 
Alicat105, CWind106, Damen107 or Alnmaritec108 will be 
able to support the O&M activities. Within the 
medium term, Indias yards and manufacturers will 
then transition and design local crew transfer vessels.

 Figure 19: High speed service vessel. Source: COWI

4.6.2  O&M ports

For the operational lifetime of the wind farm, it will be 
necessary to conduct periodic maintenance. The O&M 
port and service facilities act as maintenance base for 
the o�shore wind farm and will require storage and 
sta� facilities, as well as a wharf for berthing of service 

104 alar-groupnew-delhi
105 www.alicatworkboats.com
106 https://cwind.global/
107 https://products.damen.com
108 https://www.alnmaritec.co.uk



Figure 20: O�shore wind turbine technician 
accessing a wind turbine. Source: ORE Catapult
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vessels including crew transfer vessels and o�shore 
supply vessel. A major requirement for the O&M port 
is a suitable location which is in the proximity of the 
wind farm. This will enable fast access in case of 
failures or unplanned maintenance activity, thereby 
reducing fuel, vessel, and personnel costs.

Based on European experience, a building at the port 
of at least 300 m² is needed for storage of spare parts 
and a small workshop. Spare parts and consumables 
that need to be stored for O&M activity could include 
components such as bolts, cables, tools and 
lubricants, necessary for both scheduled and 
unscheduled maintenance of the wind farm and 
substation(s). The workshop should facilitate planned 
and unplanned maintenance and repair activity of 
minor components. Furthermore, the length of a 
typical o�shore supply vessel is typically between 40 
and 70m. Berth length should be between 50 to 80m 
for transfer of personnel and supplies o�shore to the 
site.

As the load bearing capacity and storage 
requirements for O&M ports are considerably smaller 
than those for installation ports, Indian ports are 
expected to quickly adapt to the requirements at an 
early stage of the Indian o�shore wind industry 
development. Examples of these ports are the 
Pipavav and Jafarabad ports, which have been 
identi�ed by COWI108 as suitable to accommodate 
O&M activity for the FOWPI project.

4.6.3  Technicians

Well trained and quali�ed technicians are crucial in 
order to execute O&M e�ectively. They need to 
perform a wide range of physically demanding tasks, 
like travelling by boat and climbing to the wind 
turbines, sometimes in hostile environment in order 
to execute the required O&M activities. The personell 
therefore needs to be well trained and quali�ed in 
order to be able to execute these activities in a safe 
and e�ective manner and technicians need to 
undergo numerous certi�cations and accreditations 
to be allowed to perform their work.

The O&M tasks are typically taken over by the OEM 
during an initial warranty period of 5 to 10 years, 
depending on the warranty contract. During this time 
the OEM employs the required technicians. Once the 
warranty period is over, the owner operator has the 
possibility to decide if the OEM warranty agreement 

108 https://www.fowpi.in

shall be further extended or takes over responsibility 
for the O&M activities and the employment of the 
required technicians. 

Accordingly, the number of training providers has 
increased, and the quali�cation is o�ered by 
independent commercial providers and OEMs alike.

To understand the labour impact, it can be estimated 
that between 0.5 and 1.5 full time technicians per 
operational turbine are required, thus leading to 
around 100 technicians for the �rst 1 GW wind farm 
and an increasing demand of personnel as the Indian 
o�shore wind industry develops towards 30 GW.
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With its 7200 km of coastline, high energy demand 
and favorable wind conditions, India presents a 
promising landscape for its ambitious plans to 
develop 30 GW of o�shore wind energy by 2030. 
O�shore wind energy has evolved into a highly 
specialized, large-scale industry, and the local 
establishment of such an industry is a gradual process 
that will take several years to develop and will initially 
rely heavily on the know-how and support of supply 
by European companies. The supply chain required to 
construct an o�shore wind farms on this scale is huge, 
and both European and Indian companies will 
potentially encounterlarge business opportunities in 
the country. 

However, given the size of the key elements of such a 
supply chain, businesses looking to enter the o�shore 
wind market will also need to commit to major 
investments in order to pursue the targeted local 
industry development. In order to minimize the risk of 
investment for foreign companies entering India, but 
also for Indian businesses shifting from established 
sectors into the o�shore market, a reliable regulatory 
framework will be essential. Currently, MNRE has 
planned national goals calling for an immediate 
increase in o�shore wind for the next ten years, 
resulting in up to 30GW. Its recent EoI has also 
brought India’s potential under international 
attention, showing indication of potential success for 
European and Indian e�orts. NIWE at the same time is 
carefully setting the scene and the necessary 
framework to kick-start the industry in an e�ective 
and well-structured manner, by supporting the 
government in its regulatory, environmental, and 
logistical issues. SECIs expansion to cover not only 
solar but all renewables including o�shore wind,has 
enabled the company to act as contract holder and 
guarantee providerfor the �rst o�shore wind project 
and will further drive the development in the right 
direction.

The long-term success of a local supply chain for 
o�shore wind in India involves the development of a 
pipeline of projects. This would begin with a strong 
and thorough roadmap, containing policies, targets, 
and local actions for industry to grow. This roadmap 
would include providing support mechanisms for 
o�shore wind, which could involve utilizing existing 
economic strategies for the onshore market, such as 

renewable purchase obligations, feed-in tari�s, and 
more.

The creation of this multi-GW pipeline would create a 
steady pool of needed jobs from all �elds relating to 
the o�shore market. The current employment 
numbers of around 25.000 jobs established by the 
German o�shore wind sector and similar numbers in 
the UK showcase the potential for India, as these 
European markets jointly have only achieved 15 GW 
compared to the 30 GW targeted by India by 2030. 
Imported labour could become increasingly less 
necessary over time as the build-out of the pipeline 
continues to progress and a continued e�ort to 
expand education and research in energy technology 
within the country is implemented. Although new 
emerging enterprises may face di�culty at �rst 
regarding permitting and policy/market uncertainty, 
they can �nd support in the knowledge transfer from 
European companies, especially critical in the initial 
stages of the pipeline.

The local establishment of the di�erent elements of 
the supply chain will evolve at di�erent speeds. At the 
initial stage between 0-5 GW, India will be able to 
serve with onshore infrastructure, its well-established 
steel industry for secondary steel elements or 
concrete for gravity-based foundations. At the same 
time, European companies will �ll the manufacturing 
gaps related to large o�shore wind turbine 
components, specialized engineering, high voltage 
subsea cabling and wind turbine installation vessels. 
In order to utilize local content as much as possible, it 
may be wise to focus initial projects on relatively 
smaller turbines in shallow waters. 

Once India has realized its �rst 5 GW of o�shore wind 
farms, the industry will reach a much stronger 
localization in the country and the market will see not 
only proven joint ventures between European and 
Indian enterprises, but also the successful transition 
from Indian players from other industry sectors into 
the o�shore wind market, as well as the rise of 
specialized Indian suppliers. 

Towards 2030 and beyond, and once the 30 GW of 
o�shore wind power milestone has been reached, the 
evolution of the Indian o�shore wind industry will see 
itself re�ected in a fully established local supply chain.

5. Conclusions
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Manufacturer

Ref /1/

Ref /2/

Ref /3/

Ref /4/

Ref /5/

Ref /6/

Ref /7/

FOWIND Supply Chain, Port Infrastructure and Logistics Study for 
O�shore Wind Farm Development in Gujarat and Tamil Nadu, 2016. 
Available at: www.fowind.in

FOWIND Supply Chain, Port Infrastructure and Logistics Study for 
O�shore Wind Farm Development in Gujarat and Tamil Nadu, 2016. 
Available at: www.fowind.in

US O�shore wind manufacturing and supply chain development, 
Navigant, 2013. Available at: https://www.energy.gov

The UK O�shore Wind Industry. Supply Chain Review, Martin 
Withmarsh, O�shore Wind Industry Council, 2019. Available at: 
https://cdn.ymaws.com/www.renewableuk.com

FOWPI - Coastal aspects and Port requirements, COWI 2018. Avail-
able at: www.fowpi.in

FOWPI –Advisory Foundation Concept Design, COWI 2019
Available at: www.fowpi.in

FOWPI – Advisory Electrical Concept Design, COWI 2018
Available at: www.fowpi.in
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Component EU market leading companies Companies with market supply potential in India

7. Appendix

7.1 Supplier Overview

The list of companies below can serve as �rst guidance and shows examples of established suppliers. It must be noted 
however, that the list is by far not extensive. A full list of available European suppliers can be found within Wind 
Europe's supplier database available at: https://windeurope.org/

Wind turbines Currently the top three European players are SGRE, 
MVOW and GE.  The major asian players Goldwind, Ming 
Yang, Hitachi and Suzlon however are not expected to 
enter the Indian market.

All three major european wind turbine manufac-
turers have assembly hubs in India

Blades for
o�shore wind
turbines

LM Windpower, Euros, SSP LM Windpower, Suzlon, INOX rotor blades and 
MVOW

Castings &
forgings

Brueck, Euskal Felguera Melt, Fonderia 
Vigevanese, Siempelkamp, Metso, VTC 
and Torgelow

Heavy Forgings, L&T Special Steel, Kalyani forge, 
SE Forge and Synergy Green Industries are some 
of the companies that have potential to move 
into the sector 

Gearbox and
generators

Bosch Rexroth, ZF Wind and Winergy. 
ABB provides generators

Winergy is well known in the Indian market. 
ABB leads the generator supply in India.

Towers Ambau, CS wind and Welcon In India local OEMs also manufacture towers. 
Suppliers as Anand, Batliboi and Windar. GWPL 
as well as L&T may expand to suit the o�shore 
market

Monopiles Sif Smulders, Bladt, EEW SPC, 
Steelwind, Bil�nger

Jacket
foundations

Sif Smulders, Bladt, EEW, Bifab and 
Navantia

Larsen and Toubro (L&T), Essar Projects, Bharati 
Shipyard, Cochin Shipyard and EEW could move 
into this sector based on their experience on Oil 
& Gas industry.

Inner array
cabling

JDR Cabling, Prysmian Polycab, Kei and Gloster can provide MVAC 
onshore cabling

Gravity based/
concrete
foundations

Arup, BAM
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HVAC cables ABB, Prysmian, JDR cable and Nexans Polycab, Kei and Gloster can provide HVAC 
onshore cabling

O�shore
substations

Bladt, Hereema, Harland Wol�, Bil�nger, SEMCO 
Maritime

Larsen & Toubro, Essar Projects

Substation
electrical
equipment

ABB, Siemens, Alstom, CG Power ABB, Siemens

Onshore
substations

ABB, Siemens, Alstom, CG Power As the requirements for onshore substations for 
o�shore windfarms are fairly similar to those of 
onshore wind farms, 

Installation
Vessels

Jan de Nul, Fred. Olsen Windcarrier, VanOord, DEME are 
examples of established suppliers

Crew Transfer
Vessels

Damen, Alicat, CWind, Alnmaritec As the requirements for onshore substations for 
o�shore windfarms are fairly similar to those of 
onshore wind farms, 

Indian suppliers can easily tap into supply of this 
component.


