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3. Menorca’s energy system
Here we will briefly outline the various sources of energy used in Menorca, how they are used, and the
principal associated infrastructure. At the end of the chapter there is an infographic representing the island’s
energy system, showing the energy loss and approximate CO2 emissions for each energy source.

3.1. Sources of energy in Menorca and their uses
The energy generation process involves of a number of stages, from the capture/extraction of the resource
to its final use. Various modifications and energy transformations take place at each stage, all of which
involve energy loss. We will now describe the main sources of energy used in Menorca.
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3.1.1. Oil
Crude oil (oil extracted from beneath the Earth’s surface) is a non-renewable fossil fuel consisting of a
mixture of hydrocarbons. It is a product of the sedimentation of organic matter and its progressive transformation due to the effects of temperature and pressure under certain conditions, a process which takes
millions of years. Once it has been extracted, it must be distilled and refined in order to obtain fuel products.
Virtually all the energy products derived from oil are used in Menorca: petrol is used as a fuel for land
and maritime transport as well as for machinery; diesel is used for all of the above as well as for heating and
electricity generation at the thermal power station; kerosene is used as aeroplane fuel; and fuel oil is used
in container ships and for electricity generation at the thermal power station. These products are generally
transported to Menorca by sea.

3.1.2. Natural gas
Natural gas is another non-renewable fossil fuel. It is usually found alongside crude oil in geological deposits, as they are both formed by the same process. The gas has to be purified to attain a product of usable
quality.
Natural gas is brought to Menorca by boat and used by some agri-food industries as a source of heat
for their production processes. During transport it is stored in liquid form at very low temperatures. It is then
converted back into gas to be used.

3.1.3. Liquefied petroleum gas
Liquefied petroleum gas or LPG is essentially a mixture of propane and butane, obtained during the extraction of natural gas and subsurface oil, as well as during the oil refining process. It is cooled or pressurised
to form a liquid for the purposes of storage and transport.
LPG is transported to Menorca by boat in cylinders and tanks of various sizes. It is primarily used to
obtain direct heat, either for central heating, water heating or cooking.

3.1.4. Biomass
Biomass is any organic material (wood, agricultural waste, livestock waste, crops, etc.) which can be prepared for use as a fuel or food. It is a renewable energy source as long as it is not consumed at a faster rate
than it is able to regenerate.
Besides food, biomass is principally used in Menorca as a source of heat, mostly in the form of logs,
but also charcoal, pellets (compacted sawdust), wood chips or briquettes (cylinders or blocks of compacted organic material). Liquid fuels derived from plants and vegetable oils (biofuels) are also used, mixed with
motor fuels (petrol and diesel). Some of the biomass consumed in Menorca is locally produced, while the
rest is transported to the island by boat.

3.1.5. Wind
Wind power is a renewable energy source. Wind is an effect of the uneven heating of the Earth’s surface by
the Sun, which leads to differences in air pressure.
As well as its importance for sailing, it is also harnessed on the island by wind turbines, which convert
the rotating motion of the blades into electricity.
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3.1.6. Solar energy
Solar energy comes from the radiation produced by the Sun’s nuclear fusion processes. It is the only external energy source harnessed on our planet. The Sun is a renewable energy source which is harnessed
by plants through photosynthesis, the basis of the food chain of almost all forms of life on Earth. Thus,
biomass and fossil fuels are both ultimately derived from solar energy. As noted above, wind energy is also
a product of the Sun’s radiation.

1 Figure 3.1. Map of Menorca’s energy system and principal energy infrastructure.
Source: Prepared by the authors based on IDE Menorca and Spanish Electricity Network map.

In Menorca, this energy source is harnessed in a number of ways. On the one hand, so-called ‘passive’
systems harness solar radiation directly as a source of heat and light. On the other, there are two types of
‘active’ system, which use panels to harness solar energy. Solar thermal technology uses tubular or flat
panels to heat water, while photovoltaic systems convert solar radiation into electricity.
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3.2. Electricity system
Menorca’s electricity system consists essentially its power stations (primarily the Maó thermal power station, but also the wind farm and two photovoltaic power stations), the submarine power cable connecting
the island to Mallorca, and the power transport and distribution network.
Electricity is what we call an ‘energy vector’, rather than an energy source, as it is used to transport
energy and convert it into the forms in which it is used. It is generated from the various energy sources and
then transported via the medium and high-voltage networks to substations, where the voltage is reduced
to a level suitable for use. In Spain, these medium and high-voltage networks belong to the Spanish Electricity Network, which is also the operator of the Spanish electricity system. It is therefore responsible for
ensuring that the output of the country’s power stations always meets consumer electricity demand and
establishing detailed energy demand projections, according to which it instructs power stations to increase
or decrease power generation. This is the key challenge with regard to electricity: it is very difficult to store
in large quantities, and so must be used as soon as it is generated.

3.2.1. Thermal power station
Menorca’s main power station is the Maó thermal power station, owned by energy company GESA who are
part of the Endesa S. A. group. It uses fuel which arrives by sea to generate power that is then distributed
via the electricity network. It has an installed capacity of 271,6 MW provided by two types of generator:
diesel generators and gas turbines. In order to feed these generators, the station has large fuel tanks and
all the equipment needed to condition and transport the fuel. The technical specifications of the generators
are as follows:
• 3 Man-Burmeister & Wain diesel engines. These are slow (125 rpm), 2-stroke, 10-cylinder engines, typically used in large ships. These generators provide the station’s power base, so they are high priority.
• Fuel: fuel oil
• Maximum power for each generator: 15,8 MW
• Total power of diesel generators: 3 x 15,8 = 47,4 MW
• 2 General Electric Brayton cycle industrial gas turbines.
• Fuel: diesel
• Maximum power for each generator: 37,5 MW and 38,5 MW
• Total power of gas turbines: 76 MW
• 3 Pratt & Whitney Brayton cycle aeroderivative double gas turbines. Unlike industrial turbines, which
are designed specifically for power generation, aeroderivative generators are adapted from turbojets to
produce electricity (by connecting them to a turbine which is driven by the air expelled by the turbojet).
They are called double turbines because the generator contains an alternator driven by two turbines.
• Fuel: diesel
• Maximum power for each generator: 45 MW, 51,6 MW and 51,6 MW
• Total power of aeroderivative gas turbines: 148,2 MW
Every generator is attached to an alternator which converts the rotation of the shaft into electricity. This
electricity then passes through a transformer which converts it into the appropriate form to enter the electricity network.

3.2.2. Wind farm
The Milà wind farm, which is currently the only one in the Balearic Islands (as of 2017), began operating on
3 March 2004, and has been run by the Menorca Energy and Waste Consortium since 2005. Its installed
power is 3,20 MW and it consists of four 800 kW wind turbines (model MADE AE-59). Their towers measure 50 metres and their blade diameter is 59 metres, giving them a total height of 79,5 metres. The wind
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turbines need a minimum wind speed of 11,16 km/h to function and their maximum power is reached at
a wind speed of 36,30 km/h. At higher speeds a protection system prevents them from exceeding their
maximum power rating. If wind speed reaches 90 km/h the protection mechanism stops the turbines. The
expected average production is 7.040 MWh/year, about 1,5% of Menorca’s annual electricity supply.

3.2.3. Photovoltaic power stations
Menorca’s two photovoltaic power stations began operating in 2008 and are located in Salomó (Ciutadella)
and Binisafúller (Sant Lluís).
The Son Salomó power station was initially built with 3,2 MWp, which was expanded to 4 MWp in
2009, with an inverter power output of 3 MW. It occupies 14,3 ha.
The Binisafúller power station has an installed power of 1,1 MWp and an inverter power output of 1
MW. It has 9.540 solar panels which occupy approximately 2,5 ha in total.

3.2.4. Power cable connecting Menorca to Mallorca
Since 1975, Menorca’s electrical system has been connected to Mallorca via a submarine power
cable with a capacity of 100 MW. However, due to the need for security of supply, as well as for technical
reasons, the cable only operates at a maximum capacity of 35 MW. It runs for 41 km under the sea and
has an alternating current of 132 kV. This connection is usually used to send electricity from Mallorca to
Menorca, although the direction of flow is occasionally reversed. It also provides an indirect connection to
the Peninsula, which is linked to Mallorca via another submarine power cable. The cable has been out of
service since 2017 after suffering irreparable damage.

3.2.5. The electricity network
The Menorca electricity network is organised around three substations distributed along the length of the
island. They are located outside of Maó (Dragonera), in Es Mercadal and in Ciutadellla, and are connected
to form a ring. Additionally, there is the substation at the Maó power station itself, and another in Cala en
Bosc, which serves the submarine power cable. At these substations the voltage of the electricity in the grid
is reduced from high (132 kV) to medium (15 kV), before being reduced again by distribution transformers
from medium to low (400 V) in preparation for use.
These transformations are aimed at minimising energy loss in the network, since the higher the voltage
the less energy is lost. Electricity is thus transported over long distances at high voltages, with the voltage
then reduced for distribution to the point of use.
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1 Figure 3.2. Different components of the electricity system. Top left: Maó thermal power station. Top right: Es Mercadal
substation. Bottom left: Milà wind farm. Bottom right: Son Salamó photovoltaic power station. Source: Prepared by the authors.

3.3. Fuel supply infrastructure
3.3.1. Petroleum-derived liquid fuels
Petroleum-derived liquid fuels reach the island by sea at the port of Maó, from where they are transported
to storage, processing and distribution sites, and then usually by lorry to the places where they are to be
used. Those destined for electricity generation are stored in the thermal power station, while the rest is sent
via an oil pipeline from Maó to tanks belonging to the Hydrocarbon Logistics Company (CLH), located along
the road to the airport. The airport has an its own fuel tank for aviation fuel.
The rest of the liquid fuel distribution infrastructure is made up of 25 petrol stations (as of January 2017)
and small petrol storage and distribution sites.

3.3.2. Liquefied petroleum gas
Propane and butane, known as liquified petroleum gas (LPG), are transported to Menorca by sea from
Barcelona in cylinders or tankers, arriving at the port of Maó. Butane and propane cylinders are stored and
processed from the facilities located between kilometres 3 and 4 of the island’s main motorway and also
on the Ciutadella North Bypass. From these facilities the cylinders are distributed directly to customers.
LPG that arrives in tankers (only propane) is stored in a substation at Phase 4 of the POIMA (Maó Industrial
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Estate), from where it is transported, once again by tanker, to small urban gas networks or large private
consumers. The entire LPG supply network is managed by Repsol S. A.

3.3.3. Natural gas
Two agrifood businesses currently have their own private natural gas supplies. The gas is supplied in liquified form by lorries that arrive by boat at Maó. The liquefied natural gas is stored in tanks at the agrifood
factories themselves, which also have their own regasification facilities.

3.3.4. Biomass
In terms of biomass, there is currently some wood harvesting for domestic use at the local level. There is
also one charcoal burner on the island who produces a small amount of artisanal charcoal. Biomass products such as pellets, wood chips, briquettes and bags of coal are all imported.

1 Figure 3.4. Components of the fuel supply network. Left: diesel, petrol and kerosene tanks belonging to CLH on the airport road.
Right: LPG cylinders containing butane. Source: CLH Menorca and prepared by the authors.

3.4. Planned infrastructure
Below is a brief description of the principal energy infrastructure currently in the research or planning stages.

3.4.1. Natural gas distribution network
The project, which is currently pending, plans to supply the majority of homes, businesses and other consumers in Menorca with piped natural gas. The gas will arrive at port in liquified natural gas (LNG) carriers,
from where it will be distributed by lorry to three storage and regasification plants built in Ciutadella, Es
Mercadal and Maó. From these plants, the natural gas will be sent by pipeline to the various population
centres. The storage capacity is calculated to be a 14-day supply.
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3.4.2. New submarine power cable connecting Menorca to Mallorca
The installation of a new submarine power cable is planned for the year 2020. It will have the same capacity
as the existing cable (100 MW), which is currently out of service (as of 2017).

3.4.3. Expansion of the Son Salamó photovoltaic power station
A project to expand the photovoltaic power station in Son Salomó, increasing its installed power to 49,8
MWp, is currently in the final planning stage.

3.4.4. Son Angladó wind farm
A project to build a 20,65 MW wind park in the Son Angladó estate, north of Ciutadella, is currently being
considered. The process is still at an early stage, so its approval is not guaranteed.

3.4.5. Photovoltaic power stations
There are currently four dossiers at the General Energy and Climate Change Office of the Regional Government of the Balearic Islands relating to planned photovoltaic power stations, however all of them are
currently on hold for various reasons.

3.4.6. Biomass plant
While there is currently no start date, there is a project in the pipeline to adapt the Ciutadella recycling plant
for the production and storage of processed biomass.
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Energy pathways in Menorca
This infographic shows the different ways energy is harnessed in Menorca, from primary sources
through to end use. For each resource, we show the primary energy that has to be obtained, the
energy products involved and the CO2 emitted in order to obtain 100 MWh of final energy.
The greater the amount of primary energy required,
the more inefficient the energy pathway.
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