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The Energetic Plan of the Autonomous Government
of the Canary Islands (PECAN) [1] established in 2006
the objective of having an installed capacity of 1000
MW of wind power and 50 MW of wave power in
2015.
PLOCAN is an infrastructure to serve the scientific
and technological community with five strategic
drivers: an integral ocean observatory, a testbed for
emerging oceanic technologies, a base for underwater
vehicles, an innovation platform and a highly
specialized training centre.
As a technological testbed PLOCAN offers an
oceanic facility to test ocean energy converters during
their final stages of development, under a meticulous
monitoring network provided by an integral
observatory, generating valuable information to
developers. Reducing costs throughout an integral
project management is an essential objective to be
reach, providing services such as transportation,
customs and administrative permits.

Abstract

The Oceanic Platform of the Canary Islands
(PLOCAN) is a Governmental Consortium aimed to
build and operate an off-shore infrastructure to
facilitate the deep sea research and speed up the
technology associated. This Consortium is overseen
by the Spanish Ministry of Science and Innovation
and the Autonomous Government of the Canary
Islands. The infrastructure consists of an oceanic
platform placed in depths between 50-100 meters,
close to the continental slope and four kilometers off
the coast of Gran Canaria, in the archipelago of the
Canary Islands. Construction is planned to start
during the first months of 2011 being finished in
mid-year 2012.
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1.

Introduction

Ocean energy is a suitable source to contribute the
limited mix-energy conformed in the archipelago of the
Canary Islands (Spain) with a total population around 2
million people unequally distributed in seven islands.
Islands of Gran Canaria and Tenerife support the 80%
of the total population with 800.000 people each, see
Fig. 1.

2. Infrastructure
The design of the oceanic platform will be defined as
a result of a tendering process to be initiated in mid
2010. It will be placed in the East coast of the island of
Gran Canaria, in approximately 50 meters depth and 4
km off-shore. Marine space, including surface, water
column and seabed, is defined for testing activities
around the platform with an initial extension of 8 km2
and depths going from 50 to 100 meters, as shown in
Fig. 2. A future extension is planned up to 500 m depth.
The PLOCAN shore station will be placed in the
locality of Taliarte, some kilometers southwest from
the oceanic platform location.
The oceanic platform acts like a junction box from
where a complete submarine electrical infrastructure is
deployed. This includes submarine power cables,
distribution units and electrical transformer substation.
This infrastructure will offer a high quality and
reliable ocean energy converters grid connection.

Figure 1: Canary Islands archipelago: La Palma (LP), El
Hierro (EH), La Gomera (LG), Tenerife (TF), Gran Canaria
(GC), Fuerteventura (FV), Lanzarote (LZ)
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3. Environmental conditions
Bathymetry
The volcanic origin of the Canary Islands implies a
narrow oceanic platform with large depths near the
coast as shown in Fig. 5. Depths of 100, 500 and 1000
m are about 5 km, 6 km and 10 km off-shore,
respectively. A detailed description of the Canary
Islands submarine geomorphology is given in [2].
PLOCAN’s platform will be placed 4 km off-shore
at 50 m depth. The initial area destined for testing
activities is defined between 50 and 100 m depth with a
future extension up to 500 m depth.
The presence of large depths close to the coast is
significantly attractive to test new mooring systems in
increasing depths for offshore wind turbines.
Figure 2: PLOCAN test site in the East Coast of Gran
Canaria island

During a first stage 50 MW power capacity will be
deployed in the area making distinction and providing
specific solutions for off-shore wind turbines and wave
energy converters.
Submarine power cabling design is under definition
although will not differ from the solutions already used
in other ocean infrastructures such as offshore wind
farms or wave and marine current test sites.

Figure 3: Submarine power cable

Current facilities include several ODAS (Ocean Data
Acquisition System) buoys measuring parameters such
as temperature, salinity, pH, oxygen, turbidity, wind,
etc., waverider buoy to record wave height and period,
current meter profilers (ADCP and electromagnetic),
transmission system for recorded data, remote operated
vehicles (ROV), autonomous underwater vehicles
(AUV) and an oceanographic vessel as shown in Fig. 4

Figure 5: Bathymetry of the Canary Islands. Upper:
General view of the archipelago. Lower: View of detailed of
Gran Canaria East coast

Sediments
Preliminary studies of the area show a high
heterogeneity in the bottom sediments, as shown in Fig.
6. Sand and rocks are predominant in the PLOCAN’s
test site area. More detailed studies will be conducted
during the platform construction phase.

Figure 4: Some instrumental facilities
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Waves
North coasts of the Canary Islands are influenced by
a combination of winter swell travelling from the NNW
Atlantic storms and summer sea waves generated from
the Trade winds. This fact generates mixed sea states
with higher wave heights and periods during the winter
and lower wave heights and periods during the
summer, as shown in Fig. 8 [4].

Figure 6: Bottom sediments in the PLOCAN’s test site

Winds
Off-shore wind conditions around Canary Islands
have been evaluated by the Spanish institution Instituto
para la Diversificación y Ahorro de la Energía (IDAE)
in 2007 from which is derived Fig. 7 [3].
Wind pattern in the Canary Islands is influenced by
the Trade winds blowing steadily westward. Due to the
island effect over the Trade winds the wind flow
experiments an acceleration letting areas with annual
average wind speeds around 7 m/s in the East Coast of
Gran Canaria (GC) as shown in Fig. 7.
Offshore wind conditions in the Canary Islands offer
excellent opportunities to develop wind farms. Annual
average wind power is over 800 W/m2 with 4500
hours/year of wind in the Southeast of Gran Canaria. In
these conditions a single offshore wind turbine of 5
MW could produce 22 GWh/year. PLOCAN’s test site
for offshore wind turbines is located under 300 kW/m
of wind power with 2000 hours/year of wind.

Figure 8: Wave height (upper) and period (lower) in the
North coast of Gran Canaria

By other hand, East coasts are protected by the
mentioned island sheltering effect against swell
travelling from NNW. So these coasts are affected just
by locally sea waves generated from the Trade winds
which result in more stable wave heights and periods
than the North coast, as shown in Fig. 9.
During summer season the Azores high pressure
intensify with the associated increase of Trade winds
intensity. This meteorological effect is particularly
visible in wave periods which are smaller than the
corresponding swell wave periods, as shown in Fig. 9
Wave power conditions around Canary Islands have
been evaluated in the context of the WAVENERGY
project [5] as well as for other authors [6]. Fig. 10 is
reproduced from [6] showing the differences from
North to East coast. As can be seen the North coast is
more powerful than the East coast because the effect of
winter swell, offering an annual average wave power
about 8.1 kW/m against the 4.2 kW/m in the East, as
shown in Table 1. Lower wave power in the East coast
allow testing activities at mid-scaled conditions during
the whole year, avoiding non-operational periods
derived from strong winter storms.
At the same time these operational conditions offer
an opportunity to performance wave energy converters
efficiency under low-mid power conditions.

GC

GC

Figure 7: Wind speed (upper) and wind power (lower) at 80
m height around Canary Islands
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It is derived from Fig. 11b
the low power offered by the
marine currents in the Canary
Islands compared with those
sites in the north Europe
where marine currents exceed
1
m/s.
Developers
of
submarine turbines should
evaluate if these conditions
satisfy their needs in terms
Figure 11a: Tide gauges
of testing new components
location around Gran
Canaria [8]
and systems efficiency.

Figure 9: Wave height (upper) and period (lower) in the East
coast of Gran Canaria
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Figure 11b: Tidal current speed around Gran Canaria [8]
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Figure 10: Average wave power (kW/m) at North (upper)
and East (lower) coast of Gran Canaria

4. Current activity
Although the oceanic platform is not still available,
PLOCAN has already started its activity as a testbed
providing services to a wave energy converter
prototype patented by the Spanish company PIPO
Systems through the WELCOME project framework. A
scaled 1:5 prototype will be deployed during
September 2010 and monitored for several months.

Spring Summer Autumn Winter Annual
6.3
3.9
9.5
12.5
8.1
North
3.9
4.7
3.5
4.4
4.2
East
Table 1: Average seasonal wave power in the North and East
coast of Gran Canaria

Marine currents
Marine currents in the Canary Islands are influenced
by a semidiurnal tide with average speed around 10
cm/s [7-8]. Fig. 11a shows the locations where tidal
currents have been recorded around Gran Canaria [8]
while Fig. 11b shows the current speed at each
location.
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