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1. Introduction

Directive 2009/28/EC of the European Parliament@initie Council on the promotion of
the use of energy from renewable sources requissMember States should achieve a
share of energy of the gross final consumption fremewable resources. As per Annex |
Malta has the obligation of achieving a 10% targetshare of energy from renewable
sources in gross final consumption of energy by020ais includes energy consumed in
transport, electricity, heating and cooling.

The same Directive has also set an Indicative Trajg for each Member State as a
measure to monitor the progress over the next Hdsyand as a means of review and
reaction in time in case a Member State is falihgrt of the plans towards the set target.
For Malta, the trajectory is shown in the tableokel

Period Share of renewable energy trajectory tangets
Starting case (2010) 0%

2011-2012 2.0%

2013-2014 3.0%

2015-2016 4.5%

2017-2018 6.5%

2019-2020 10.0%

Tablel Trajectory and Final REStargets.

Article 4 of the Directive defines the requiremémat each Member State shall adopt a
National Renewable Action Plan (NREAP) indicatihg tocal measures for energy from
renewable energy sources as well as energy eftigistrategies and any other measures
required including cooperation with other Membeat&$ in joint projects, statistical
transfers, joint support schemes as well as joiojepts with third countries.

The same Article 4 also requires that the NREARah Member State is to be notified
to the Commission by the 8QJune 2010, and as per Article 22, on th& B&cember
2011 and every 2 years thereatfter.

The following report addressing such request ithas a conservative scenario of the
renewable energy sources potential as a share @stimated energy consumption in the
next decade in the country of Malta. The projedicare built on planned major



developments and estimated uptake of RES techmsogind respective energy
consumption requirements. These are subjectivésks and constraints which may be
higher than anticipated following further studiex o be commissioned.

2. Action at Policy level

The first draft of the National Energy Policy wasued for consultation in 2006. The
policy document was based upon the following tloljectives all pursued in a balanced
way towards a sustainable energy supply:

= security of supply,
= environmental protection; and
» the social dimension, affordability and competitiees

The draft Energy Policy of 2006 was recently revaewto reflect among others the
conclusions of the EU climate change and energykaggee in December 2008. In
particular, the revised energy policy takes intocamt the EU mandatory target for Malta
to have a 10% share of renewable energy mix by 2080ding 10% in the transport
sector.

The policy proposal includes a series of measurek actions to reach the various
objectives, including measures to tap Malta’s read@de energy sources potential.

In April 2009 a consultation process was launchedhe revised Energy Policy. The
outcome of the consultation is being analysed amthcurrently the Strategic
Environment Assessment (SEA) process on this palay initiated.

In 2008, the Ministry for Resources and Rural ABaiMRRA) appointed the National
Climate Change Committee, an interdisciplinary coti@@ consisting of senior players
from appropriate public entities and the privatetse to draw up a strategy that will
enable Malta to cohesively and coherently take omeasto address Climate Change and
specifically address one of the major harmful gestiors of Climate Change: Greenhouse
Gas emissions. In January 2009, this committeeepted its Report entitled “National
Strategy for Policy and Abatement Measures Relaiinthe Reduction of Greenhouse
Gas Emissiorf§. This report, while being in synergy with the firmational energy
policy, also proposes measures to increase th&keimthirenewable energy systems as
part of the effort for climate change mitigatiorollBwing a consultation process the
report was reviewed and adopted by Parliament jpte®aber 2009.

An updated “Solid Waste Management Strategy for Kialtese Islandd policy
document was also launched for consultation in @@n@009. The Energy from Waste
strategy is in synergy with the other efforts beingde by Malta to fight climate change
and increase the contribution from renewable ensogyces.

! The report submitted by the National Climate CleaBgmmittee can be found at www.mrra.gov.mt/cc_ntepsp
2 The Solid Waste Management Strategy for the Maltslands document can be found at www.mrra.gov.mt.



3. Developmentsin the renewable energy sector

In 2008, a studfwas commissioned to investigate the best and like$f options Malta
should consider to meet its renewable energy targeline with the proposed Directive
for the promotion of the use of energy from rene@aources. This study was concluded
in January 2009. The report compares the techaldlcommercial aspects of various
scenarios; local energy generation from renewabieces (RES), by wind and solar,
joint projects in RES with other EU countries oraigh interconnection with non-EU
Member States and the possibility of buying greemtificates through statistical
transfers.

The study recommended that the selection of thé dyetion must asses the relative
importance of the different benefits presented, refation to costs, risks and

environmental impacts, security of supply and geten of local jobs. The study

indicated that investing in a joint project, suck @ onshore wind energy project
elsewhere in EU, could be the most financiallyaative option. If the strategic benefits
of generating renewable energy within Malta aresagred a priority, offshore wind

would be a more feasible option as this would dbate a higher proportion of

renewable energy than solar photo-voltaic (PV). Timain reason behind this

recommendation is the perceived lack of public ptanece of onshore wind farms and
the limited availability of suitable onshore sitdids however Government’s intention not
to exclude any option available, including onshened energy projects, before a detailed
assessment, including public assessment, is cogaluct

Wind Energy Plans

In 2009, the Government of Malta decided to asdesther three sites for the

development of wind farm facilities. The sites un¢ two onshore sites and one
offshore. The onshore sites are located dirigaandHal Far and the estimated potential
wind farm capacity is 10.2MW and 4.2MW respectiveélfne offshore site is Sikka I-

Bajda with an estimated potential of 95MW locatédree north of the Island around
1.5km from the coast. These projects would comdiran later than 2012 and would

bring the wind energy generation capacity in Matial09.4MW with an estimated

annual electricity generation of 254GWh.

The impact of the construction of large scale onslwand generation facilities has been,
from the outset, a source of concern. In particuthere are concerns linked with
unacceptable visual and landscape impacts givendhetry’s small superficial area and
high population density.

% Feasibility Study for Increasing Renewable EngBggdentials: January 2009



The development of offshore wind farms using conuadly available technologies is
also limited by the bathymetry of the Maltese watasince the 25 metre contour extends
to just around 3km off the coast, which carriesgh ldensity of near-shore traffic and the
approaches to the harbour. Additional constraintéocating offshore wind farm sites
arises from the heavy and conflicting use of thaewaspecially since the Maltese
economy is significantly dependent on marine andism activities.

Other concerns are the possible negative effectientlevelopment of the wind energy
facilities on the fauna and flora on the chosesssiin particular at Sikka I-Bajda.

The three sites will, therefore, be subject tdtal necessary environmental assessment as
required by the applicable directives and the lecaironment and planning regulations.

Wind data monitoring systems have been installeentble a more accurate estimation
of the wind energy yield from the three earmarkédss and hence determine their
economic feasibilities.

Another important factor is the impact on the digbbf the electricity system of the
integration of such intermittent generation sourddse current grid situation would not
allow the connection of full 109MW wind farm capgcpotential. A grid stability study
has been carried out to determine the maximum warch capacity that could be
integrated in the Maltese small isolated grid withgeopardizing continuity and
reliability of supply. In addition, the studies lealeen further extended to determine the
effects induced by the wind farm potential capacitythe grid, once the Malta-Sicily
interconnection is in place.

It is not being excluded that other sites may besimtered for the installation of other
wind farms, subject to approval from the respectuéhorities. Further, Malta does not
exclude the possibility of deep water offshore textbgies once these have been proven.

Micro-generation (wind and solar photo-voltaic)

Malta has continued to adopt measures to incrdes@éenetration of micro-generation
from wind and solar photo-voltaic (PV).

Residential sector

The capital grant schemes for solar photo-voltaistesns and micro wind turbines
introduced in 2006 continued to be applied up td February 2009. The scheme giving
a grant of 25% on the purchase price of micro wintbines — with a maximum
generation capacity of 3.7kW and subject to a maxrinof €232.94 is still ongoing.



In 2009, the previous capital grant scheme on [ptesys for the residential sector was
replaced by the following financial support mecisamk

Capital grants of 50% up to a maximum of €3,000tlwe purchase price of solar PV
systems for installation in residential premises @mginal fund of €500,000 was
allocated for this grant and has been further @ddnthrough a fund of €3.8m, co-
financed by the European Regional Development Ftordthe three year period 2010-
2013.

A net metering mechanism presently exists for @ttt generated from grid connected

renewable energy sources with a spill over tafiff .069/kWh in case of any electricity

excess exported to the grid above that consumethedmmeantime the Government is
evaluating the introduction of a Feed-in tariff fgid connected systems. It is to be noted
that Government is open for developers of largéesgad connected projects, especially
on private locations. Negotiations of a tariff asttier conditions will be dealt on a case
by case basis.

Malta will continue to seek community funds to pd®/ financial assistance for micro-
generation installations from renewable energy sesirAn application for €9,000,000 in
funds to be used for residential grant schemessubmitted to the EU Commission in
2008. This fund was subsequently granted.

Public Sector

Malta is continuing to promote such micro-generatibrough the implementation of a
number of Government projects. During the perio8622009 a number of PV systems
(amounting to a capacity greater than 130kWp) wiestalled on public buildings
including schools and ministries.

The Government has also issued a call for expressionterest to lease out roof space
available on Government buildings to one or morenmercial operators. Interested
parties have to design, build, operate and maim&irsystems as part of a concession for
a number of years. The possibility of providingvpte investors with the opportunity to
invest in PV systems and benefit from a return oelaate in their utility bills is also
being assessed.

A number of Government buildings were earmarked dor initial evaluation of the
potential to house PV installation on their rodfee buildings include water reservoirs,
Government schools, hospitals and some Governmepgartinents. The initial
assessment of the roofs of these buildings indscafgotential to accommodate SMWp of
PV generation capacity in the first phase and alitiadal 5SMWp capacity in the second
phase.

Other projects at the University of Malta, the MalCollege of Arts Science and
Technology and the various locations belonging sWserv Ltd are being evaluated.



Commercial and Industrial sector

Malta is further promoting micro-generation renelgalenergy technologies in the
commercial and industrial sector. During 2008, Mdnterprise, the Government entity
dealing with industrial promotion, co-financed withe EU, three PV installations in
these sectors amounting to a total capacity ofl&¥8

Another similar scheme under the European Regi@®lelopment Fund 2007-2013

programme was launched in 2009, to provide findrasaistance to operators in these
two sectors, who wish to implement renewable enengy energy efficiency projects.

The funds available amount to €10m and participantbis scheme can benefit from a
50% grant (maximum grant being €100,000).

A first call for proposals of projects was issuedeiarly 2009. A total of 1.3MWp PV

capacity was approved. A second call issued |a8® 2pproved a capacity of a further
2.1MWp. A third call issued earlier this year is the approval process of the
applications..

With the inclusion of a feed in tariff that is bgiconsidered, private entrepreneurs are
showing interest in developing PV parks integratedireas already utilised for other
purposes.

The Climate Change Committee report “National 8gwtfor Policy and Abatement
Measures Relating to the Reduction of Greenhouse Eaissions” recommends a set
target of 4% of electricity generation to deriverir solar technologies.

As regards to Micro-wind generation, the Malta Eomiment and Planning Authority has
issued a draft “Planning guidance for Micro Windoines below 20kW capacity” which
presently is in the process of being reviewed amibesed by the Office of the Prime
Minister. The guidance is addressed to installationrural areas, as a first step for pilot
projects, to determine the criteria and impactdutare installations intended in urban
areas.

4 The report submitted by the National Climate ChaBgenmittee can be found at www.mrra.gov.mt/cc_repsp



Electricity generation from biomass waste

In the report submitted to the EU Commission in 20Wlalta indicated that the 3%
electricity generated from waste is only achievahbl®ugh the construction of a waste
combustion plant. Furthermore, it was stated thdtnie with the Solid Waste Strategy
published in 2001, a final decision for the constimn of such a facility had to be
deferred in order to exploit to the maximum the gilméities of waste recycling and
composting facilities on the volume of biodegragablastes and to be able to benefit
from further advances in waste treatment technekgi

“A Solid Waste Management Strategy for the Maltéslands” was published for
consultation in 2009. This document intends to tgpdidne 2001 strategy and the
following options are considered as the most fagdwonfiguration:

» The construction of three biological treatment da(MBT) all equipped with
energy recovery;

 The development of a waste to energy plant fortthatment of the residual
fraction of waste, including RDF derived from thechanical separation of MSW
and rejects from the sorting of dry recyclablethatMRF.

The first mechanical biological treatment plant (MBin Malta is expected to start
treating and receiving waste this year. In additiorthis plant, two further MBTs are
planned to be constructed by 2013 and, when opesdfi would generate more than
30GWh of electricity annually.

Previous projections that had been made regardiagpbtential of energy production
from the installation of the gas extraction systenthe Magtab landfill have proved to
be too optimistic since the gas quality resultedb® poor and unfit for electricity
generation. However, Malta is actively pursuing greduction of biogas from the Ta’
Zwejra and Gallis engineered landfills and figures have beenewged to include the
latter sites in the recent estimates.

Electricity generation from sewage sludge

The potential of energy recovery from sewage sludgethe waste resulting from animal
husbandry is not yet established. Co-digestionapious waste streams with solid waste
is being considered for this type of waste.

Malta is presently implementing the required sewagatment infrastructure, namely by
the construction of three new sewage treatmentiglame in Gozo and two in Malta.
The Gozo plant (40,000 population equivalent cappaaitarted operation in November
2007 whereas the Malta North plant (45,000 poputatequivalent capacity) was

® http://www.mrra.gov.mt/wastestrategy.asp



commissioned in March 2009. The largest plant ie ®outh with an anticipated
treatment capacity of 500,000 population equivaleit be equipped with anaerobic
sludge digestion facilities generating enough bsoga supply 32% of the plant's
electrical power requirements. It is estimated tthe plant will have an electricity
generating capacity of 990kW and 1046kW in heae @bnstruction of this plant started
in January 20009.

Renewable energy for heating: RES-H

Solar Water Heaters

Malta is in the middle of the Mediterranean andstimiendowed with sunshine for most
of the year. The abundance of solar radiation plewifavourable conditions for the
exploitation of solar energy on the island. Thiastabutes to a high level of performance
from solar water heaters. On average a solar weater system has a potential of
absorbing 1650 kWh/yearSolar thermal applications (mostly used for thedpction of
domestic hot water) are by far the most diffusedeveable energy application in the
country.

Residential sector

For the past few years Malta implemented finangiaéntives to promote the
use of renewable energy in the domestic sector,ehasolar water heaters
(SWH). The first grant scheme on SWH was annourgethe Government in
2005 and the maximum grant available was €116.4& maximum grant
allowed was doubled in 2006 to €232.94. In 200® ¢fmant was increased
from 25% to 66% of the capital cost of these praswagth a capping of €460.
A budget of €2million was allocated. For 2010 Goweent allocated a further
€4.2 million for solar water heater grants, co-finad through ERDF, to be
used over the next 3 years. The grant now is 40%hetligible costs up to a
maximum of €560.

In addition, in the case of Solar Water Heatergaillesd in new households,
Enemalta Corporation is waiving €163 from the cartiomn fee for new
electricity supply connection in the same household

The total installed capacity of solar water heaterhe residential sector in 2008
was estimated at 25,451kWth and equivalent to 64KIM@00 capita. Today it is
being estimated that around 15,000 installationsSofar Water Heaters are
installed in the Maltese Islands.

® Recommended value by the Institute of Sustainable Energwotital-Ftieh housing project.
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Commercial and industrial sector

In the first call for applications for funds undére ERDF 2007-2013 scheme,
operators in the non-residential sectors submitgdjects involving the
installation of a solar thermal system. The savifigen these projects are
estimated to amount to 2,330,850kWh/yr. In the sdamall installations of solar
thermal technology amounting to an estimated sawing,355,314kWh/yr had
been assessed.

Co-generation

A Feasibility Study produced in June 20@ the use of combined heat and power has
also been submitted. With respect to Directive 2P8®C and the NREAP, such
technology will help in the reduction of the grossnsumption due to its increased
efficiency with respect to conventional electriceynd heat generation and due to the
offsets of electricity distribution losses throudgacentralisation and power station self
consumption. However if renewable fuels are to $edun such technology, as biomass
or bio-fuels, the share of the output related te tenewable source part will also
contribute directly to the RES target.

Bio fuelsin transport

Malta has continued to implement fiscal measureprtomote the use of bio-fuels -
mainly the biomass content of bio-diesel is exefrmh excise duty. It is estimated that
approximately 1.5 million litres of bio-diesel weseld in 2007 compared to the 0.616
million litres sold in 2006. In the local markebhkdiesel is mainly produced from waste
vegetable oil. In order to achieve the require@lgvbio-diesel may need to be imported.

A legislation setting the obligation of the usebad-fuels as a share of the fuel supplies is
currently undergoing consultation. This is intendedtnsure the use of bio-fuels in the
transport sector.

" http://www.mra.org.mt/library _publications.shtémalysis of the potential for co-generation in Nalt
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4. Energy consumption data

Electricity demand proj ections

The sent-out figures of electricity till 2020 qudtey studies commissioned by the MRA
are also harmonised with other reports relatechéoEnergy Package and the Climate
Change Committee report of January 2009

The self consumption figures of both Marsa powatieh and Delimara power station
have been calculated based on data provided by &ter@orporation and further
projections were based on MRA studfesalculated on the estimated generation of the
respective power plant and type of fuel used. Bienated’ interconnection cable losses
have also been included.

The electricity distribution losses are being eati#d to improve to a level of 5%due to
the reinforcement requirements on the local grid itdegrate the electricity
interconnection between Malta and Sicily as welltt@®ugh the introduction of smart
metering.

End Use Ener gy efficiency measures

Malta published its National Energy Efficiency Aati Plan in 2008 (NEEAP), aimed to
achieve 9% savings by 2016. Most of the measuresbamg implemented and are
ongoing with an effect on the gross final consuomtiThe net reduction in consumption
projected and being adopted per sector by the NEEA® being assumed and
extrapolated till 2020 in the projections for thaloulations of the gross final
consumption figures.

In this exercise, however, the inclusion of micengration of electricity from RES and
solar water heating, then being included as eneaffigiency measures, have been
removed and displaced as figures in the statisficenewable energy sources, so as not
to have double counting related to RES-E and RE®ly the gains derived from the
elimination of the distribution and generation ssequired otherwise to deliver power
to the same applications have been considered exg\erfficiency measures for such
cases.

8 Lahmeyer International: Energy Interconnection Malta-Eurdply 2009

% The report submitted by the National Climate Cha@genmittee can be found at www.mrra.gov.mt/cc_repsp
°1DEM

™ Information provided by Enemalta Corporation.

12 Information supplied by Enemalta corporation ‘Tacklingffiziencies in 2009”
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LPG market

In Malta Liquid Petroleum Gas, a fossil fuel detive, is widely used for cooking and
heating purposes. Past estimates have projectedsticrheating would shift to LPG due
to its favoured subsidised price in respect to #hectricity alternative. Since the
commercialisation and liberalisation of the LPG ke&rand subsequent removal of
subsidies in 2009, the price has increased. Adoited liberalised market is still in the
initial phase and the fluctuations in the fossllmices do affect price projections, the
shift to gas could be unpredictable. When compaittiegenergy required from LPG and
dispatched electricity for the same energy application, the net grossswmption
equivalent is almost the same for both sourcess ifakes such shift between electricity
and LPG ineffective for these particular projection

Transport consumption figures

The estimates on the use of petrol and dieselaimsport are based on data projections
derived from the local transport authority, TM. Tblic transport reform is expected to
have a positive effect on the fuel consumptionaaitr transport through a modal shift of
private car use to public commuting.

Electricity and other renewable derived fuels ugetfansport are also measures that are
being investigated. Since no trains and tube systexist in Malta, electricity use in
transport will be addressing individual vehicletsyss. The type of charging power and
the respective emissions will be a function oféhextricity mix supplied over the grid.

As already mentioned for bio-fuels, Substitutionli@dttion legislation will necessitate a
mix of bio-fuels in the use of transport fuels. &ler petroleum products, such as the use
of auto-gas measures, are also being includedhese tdisplace the equivalent use of
petrol vehicles from the transport target calcolai though they still contribute to
emissions and the gross energy consumption.

13 Directive 2009/28/EC is not based on primary eneogyces for the generation of electricity, hence
plant generation efficiency is not being considered indbiparison.
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Training and Certification of installers

The University of Malta, as a self accredited bomgether with the Malta Resources
Authority, is preparing courses for the certificati of technical personnel for the

installation of solar water heaters and photo-volsystems. These training courses will
be delivered as per Directive requirement, and erilure that renewable technologies
are installed at their optimal condition, re-assgrihe public and consumers of the
benefits in such technologies.

It is not to be excluded that other institutionswebfollow in providing the course as
long as the contents are approved by the compatehority.

Legislation would also be reviewed as to guararttest renewable energy sources
systems are installed and endorsed by certifigdllass.

Promotional Campaigns

During the next two years the Malta Resources Authas planning to organize a

national wide campaign to promote energy efficieacyl renewable energy amongst
members of the public. The campaign will be carmed through adverts and articles
published in the media, the distribution of an miation booklet to all households in
Malta and Gozo and through the participation imstairhe Malta Resources Authority
will also be carrying out a survey to see the petioa of the Maltese public about

renewables and energy efficiency. The survey walldarried at the beginning of the
education campaign and at the end, in order to toiotiie success of the campaign.

Other options being considered

Heat-Pumps (Air-conditioners) for heating pur poses

The Directive 2009/28/EC specifies that the useaefo-thermal heat pumps is also
considered as a means of renewable energy source,tle driving energy is deducted.
The same Directive, in Annex VI, states that glirtes on the eligibility criteria of these
technologies still need to be issued by JanuanB2bithe case of Malta, such benefits
will only be reaped from the use of air conditianésr heating purposes. Data is not yet
available in order to determine whether there hallsubstantial potential. Plans to collect
this data are being laid out.

14



Wave ener gy technology:

Wave technology has a lot to offer, though it ielkatively new technology. There are a
number of ideas and designs for wave energy devltesnnot as yet be established
what the potential of such technology will evenlyidde; hence it is yet unknown how
much wave energy, if any, could contribute to Malt@newable energy target by 2020.
A report by Scott Wilson, for the Malta Maritime #hority,* gives an indication of the
wave resource around Malta. A wave energy compadmghnis in contact with MIEMA
(Malta Intelligent Energy Management Agency) hasvah interest in Malta and its
surrounding sea. If wave technology starts to dgveh the Mediterranean region it
could be an important step towards renewable endeyglopment, and Malta might
eventually be able to benefit from it.

Deep seawind farms:

Extensive areas of the Maltese seabed cannot lemselves for the installation of
current offshore wind turbine installations, as s#nenormally require depths not
exceeding 30m. The local seabed falls off to gredeths quite close to the coast.

Malta will continue to monitor the advances in tharket and will eventually investigate

possibilities of new technologies addressing wiadnis in deep seas. Indeed, this
technology would avoid the more serious objectiorwind farms, that is, their visual

impact.

Solar concentr ation:

Large scale solar concentration for thermal or phailtaic plant installations present a
footprint concern, due to Malta’s limited land aaating conflicts in land use, the high
visual impact in the limited countryside and effeon local flora and fauna. The use of
solar concentration for smaller applications, asewample solar cooling, is an option
being considered.

Geo-Thermal:

The geothermal potential in the Maltese Islandfove grade and may be utilised for
ground source heat-pumps. Enthalpy distribution srfap Europe show that Malta lays
in a region of low enthalpy suggesting exploitatoam only be obtained on a small scale.

14 Scott Wilson [UK] — Malta Significant Wave Height Studly.
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Figure 1 Enthalpy distribution around Europe

Geothermal technology should not be confused wighuse of ground water for cooling
and heating purposes. Given the importance buemdrfragility of the local aquifers in

a region of high water stress, the Malta Resoufagbority carried out a consultation

process on the use of such resource for heatingcaalihng purposes with the aim of
educating users into acceptance of a national ypdhat safeguards this asset while
benefiting from such resource.

5. Assumptions, Risks and Concerns

The data used in the calculation for the projeatibas been based on data made available
to the Malta Resources Authority. Some calculateslmptions had to be taken where
information was lacking. Assumptions were based hostorical information and
experiences, and have been addressed in such ahamyheir variation would only
influence minimally the final results.

It is further assumed that the planned projectg@dciéies and schedules submitted to the
Malta Resources Authority will be developed and oussioned as planned.

16



I mprovementson electricity distribution losses

Figures supplied by Enemalta Corporation for thevero plants’ self consumption
(Generated units less Sent-out units) and for thesés in the Distribution (Sent out units
less Billed units, thus including technical lossesl unaccounted for consumption of
electricity) are shown in the table below.

Year Percentage Percentage
Self Consumption Losses in Distribution

2000/01 6.1 13.9
2001/02 6.0 16.5
2002/03 5.7 17.8
2003/04 5.8 17.5
2004/05 5.8 15.8
2005/06 5.8 13.0
2006/07 5.9 13.1

Table 2 Power station self consumption and losses

In studies carried out by Lahmeyer Internationatjneates of the self consumption of
each generation plant with respect to average hggalnd fuel used were made and these
have been used for the expected generation mixnethartill 2020. There is an
improvement trend due to the inclusion of new @aamd the phasing out of the old
power plants. For the Malta-Sicily electricity imtennection losses, a study provided by
Enemalta Corporation has been used.

As the gross final consumption in electricity ipnesented by the Sent-out units and the
generation plant self consumption, the lossesstridution are already being accounted
for. Distribution technical losses are being coesd as savings by decentralised
generation and energy efficiency measures. Theahéigure of the required technical
losses is not available, but as predicted throdghimtroduction of smart meters, the
above quoted figures should reduce to around 59%6. filrther assumed that Enemalta
Corporation, through smart metering and throughomeiment requirements in the
integration of the electricity interconnection wiicily and the large scale RES projects,
will have improvements to a 4% figdre The overall RES target is however not that
sensitive to such estimated figures as these will affect a small share of the electrical
gross consumption figures.

' Hon. Minister,s comment — In-Nazzjon"™8Qctober “Vantaggi ghall-konsumatur bl-ismart meters”
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Below is a table of the projected self consumpfiignres and the estimated technical
losses:

Year | Estimated percentageEstimated percentage
Self Consumption | Technical
Distribution Losses

2010 5.48 5

2011 5.49 4.9

2012 4.86 4.8

2013 4.59 4.7

2014 4.39 4.6

2015 4.2 4.5

2016 4.07 4.4

2017 4.09 4.3

2018 4.04 4.2

2019 3.87 4.1

2020 3.83 4.0

Table 3 Power station projected self consumption and technical losses

Thermal energy equivalent from SWH

The thermal energy generated by an average soltar vii@ater has always been in
discussion. A paper named “Performance Analysi§Vater-in-Glass Evacuated Tube
Solar Heating Systems in Malta, October 2008, C sYffolC.Fernandez, V.Buhagiar”
defines this at 1650kWh annually. The NEEAP assuam&Wh saving for 210 days,
giving a result of 1050kWh. “Renewable Energy Pté&nof the Maltese Islands,
R.N.Farrugia, M.Fsadni, C.Yousif (Xjenza 2005)” jecis a 5kWh/rh radiation figure
per day. EC 1099/2008 being referred to by thectlire defines the solar energy as the
heat available to the heat transfer medium; i.e.iticident solar energy less the optical
and collector’s losses..

Bio-fuels use and cleaner measuresin transport

The alternative renewable energy sources to comraitfuel used in transport are either
bio-diesel for diesel powered vehicles, or bio-atidor petrol powered vehicles.

Climate conditions in Malta make the blending od-bthanol environmentally harmful
unless certain product specific measures are tagiwehand. Due to local temperatures,
that are relatively higher than in other EU cowgridirect blending of bio-ethanol will
increase the content of airborne volatile orgarsenpounds thus Malta stands at a
technical disadvantage in using this alternativéha as petrol represents 52% of the
projected consumption in road transport by 202@lifferent approach is the use of bio-
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ETBE as an oxygenate for the improvement of thé dambustion. A maximum of 22%

mix by volume of bio-ETBE as currently allowed wdutventually provide 7.7% of

energy share deriving from ethanol since this @ablbnded up to 37% of the bio-ETBE
content.

For bio-diesel, the estimated data based on pegjeétiel needs by the Transport
Authority, TM, have been calculated on the assuomptihat bio-diesel will have a
substitution obligation according to suggested raitaf 10% FAME by volume. The
share of bio-diesel derived from waste vegetable @mpared to other kinds of bio-
diesel, has been estimated based on the possemibifi local suppliers producing bio-
diesel from waste vegetable oils. The remaininguhed is assumed to be imported and
not necessarily deriving from second generatiowaste generated fuels.

It is also still unclear whether measures takemtoease the use of bio-fuels utilising
imported bio-fuels would contribute to Malta’s GHgmission targets in the non-ETS
sector, as the carbon reduction in the life cydléhe bio-element is reduced at source
and thus Malta would still need to include the gglént ‘combustion’ emission of such

fuels in its inventory.

Further measures also include the use of autodgess CQ is emitted by vehicles
running on auto-gas In this Directive the consumption of the fleditising auto-gas are
excluded from the transport target. However theiissions still contribute to Malta’'s
emissions inventory.

These last two points induce conflicting measures.

Alternative measures may include the use of gasebetd from engineered landfills but
so far there is no guarantee that the productiomasf will substantiate the demand
required, especially for public transport. TMusther proposing and will be promoting
the inclusion of electrical vehicles, with chargistations complemented by Photo-
voltaic systems. These measures are still in tii@liphases.

It is being clarified that the achievement of thansport target is not a matter of
importing more bio-fuels. This lies due to the fewt fuel quality standards today do not
oblige consumers to have an elevated mix of theeldment in the fuel used for
transport. Though higher blending levels are exgubdb be reviewed as mentioned
earlier, car manufacturers might only guaranteertam level of mix, and this is being
assumed at 7%. If both petrol and diesel consumptiay mix only 7%, the most evident
target achievable is 7%. This can be enhanced obglythe utilisation of second
generation bio-fuels, not yet commercially avakaldnd by the use of bio-fuels derived
from waste vegetable oils, both counting twice margy content. In the case of Malta the
latter type of fuel may still be a problem for thequired demand, especially from
guantities derived from local waste.

® An LPG industry roadmap — by AEGPL — Europe 2009
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Riskson projects proposed.

The target figure is highly dependent on the stpgtéunding and possibility of major
projects, the development of legal framework inecakobligations related to renewable
sources of energy use and the successes of ineem&@asures, promotion and public
acceptance.

The risks related to major projects may be categdrin:

» Over estimation (detailed actual data may proversilse)

» Scale of project may render the project non-econaltyifeasible
* Environmental impacts, health issues and publicamreptance
» Lack of interested developers and lack of finangnogsibilities

Waste to Energy

The waste to energy projects represents risksfaseedeabove. The emissions of gases or
calorific values from the waste mixture may be wmmtically estimated. Projects in this
category also have a risk of environmental concdfasinstance a waste to energy plant
for the treatment of the residual fraction of waistea highly emotional issue which is
dependent on public opinion.

Wind Farms

The planning stage for a wind energy generatioreldgment involves a number of risks
which could lead to the failure of such a projegbme risks may not materialise but
others could lead to abandoning the project. Reagmnsuch failure could be related to
cost, time and/or revenue caused by, but not ldnite natural potential. The risks
discussed are related to the large scale wind grkrgelopments.

There are generally a number of uncertainties @tfirthial stages of a development of a
wind farm. On-site wind measurement is very imparta make estimates of the annual
energy yield from a prospective wind farm. Wind sw@éng campaigns at the three
proposed wind farm sites will allow for such enemgtimates. A few months worth of
data must be gathered until the first energy eséimean be made.

Another risk is related to environment. Before aminmental assessment (Appropriate
Assessment or EIA) is carried out at the threessttee potential impact on local flora and
fauna on-site will not be known — at least not @ad. The wind farm site &al Far is in
an industrial estate hence the impact is minimi$ée. one at Wied Rini and the offshore
site need to be assessed.

The condition of the seabed at the offshore sinisther risk issue. Surveys need to be
carried out to evaluate the characteristics ostabed and its nature. This is important to
determine the type of foundation that the wind itugb will need and to plan the route of
the export cable to shore.
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Other risks could be related to procurement (suppgin), delays and vessel hire (for the
offshore project). As data gathering accumulatesieb and better estimates of cost and
project viability will be made, thereby reducingkiand enabling final decisions to be
taken.

Photo-voltaic Installations

The uptake of photo-voltaic technology has been waildbe promoted through grant
schemes or through other incentive mechanisms.pldre includes a number of major
installations. Government intends to issue a tefatethe coverage of circa 67,263wf
public space to be allocated to photo-voltaic systeThere is interest from private
parties to install photo-voltaic installation olatvely large capacities. This will mainly
depend on having an attractive mechanism whichesifiance investment in such sector.
This latter case represents a higher risk andswbistantially influence the projections for
such technology in case the project is not cawigd

Thermal energy through Solar Water Heater

The projections assume that uptake of solar watatens will continue in the future. In
the past years, there was a huge increase in thberwf apartments built throughout the
island. Since April 2005 many of these apartments any three storey buildings were
allowed to apply for a permit to construct a penf®on the topmost floor. This has led
to a situation where most apartment residents havacess to the roof, and hence have
no adequate roof space to install SWH. The irregulglding patterns also mean that the
sun’s rays are often shielded by higher neighbgubinildings. Additionally the number
of vacant dwellings in Malta is far larger thanttloh most other EU states. The latest
censu$’ shows that 43,108 properties are completely vaatinftear round — excluding
the 10,028 holiday homes which are occupied forestime of the year. One in every
five dwellings in Malta and more than one in evéyee in Gozo are empty all year
round.

Earlier this year Government, through the ERDF fuadnched a scheme to subsidise
the cost for the purchase of a solar water heaterdbmestic use. According to
advice received through the local Government emtityrdinating with the Commission,
a solar water heater unlike a photovoltaic uniheg grid connected and thus is not
considered by the EU as an energy scheme. Duedostiiar water heaters fall under
housing regulations which dictate that such schecassonly be available to cases of
social cohesion. In this regard, the solar watetdrescheme just launched was restricted
to such cases. The scheme has so far been vergoasstul as the take up rate is very
low since it is targeting persons whose incomevs and who are not ready to make the
necessary capital investment. Besides, most pergorisw income live in apartments
and often do not have a right to install a solatew&eater on the communal roof. The
intention of these schemes is to incentivise pexsonnstall renewable energy resources,

21



however due to a low take up by the persons tailgbt®ugh this restricted scheme, this
aim is not being fulfilled.

Grid stability issues on integrated large scale RES (electrical) generators.

Though the Malta Resources Authority has alreadyrossioned a study to investigate
the concerns related to the integration of largdes®ES (electrical) into the grid, and

this study is being finalised, the projects maphaitbe delayed due to the required grid
infrastructure upgrading# or might require the dishing of operational capacities

during specific conditions.

Delay in securing of construction vehicles

It is to be kept in mind that there is a high deth&or renewable technology installations
especially for wind farms. There is also a lack coinstruction supporting vehicles
especially for off-shore wind farms. The projectanmed for Malta are relatively small
and do not benefit from economies of scale. Funtioee, any developer would prioritize
larger projects and Malta’s projects may consedydet delayed.

Density of population for integrating on-shore wind technologies:

The installation of on-shore wind farm technologmesents an issue due to the high
population density and due to the fact that anglrarea may be quite possibly populated
by a number of families inside the required bulpace. Hence the selection of a site
having the appropriate requisites for grid conmegtaccess and environmental impacts
for an on-shore wind farm is quite limited. Therpk® install a first wind farm in an
industrial park in Hal Far also envisages suchalfetion to serve to educate public
opinion and foster public acceptance.

6. The Resultant Projections

The projections are being reported in similar tabls requested by the National
Renewable Action Plan (NREAP)

Based on the currently available information angdasts, indications would show that
Malta estimates to meet all the interim targets tuedfinal 2020 target through domestic
means. The 10% transport target may also be aabliebased on the conditions defined
in the directive pre-amble (9) i.e. subject to pcitbn being sustainable, second-
generation bio-fuels becoming commercially avagabhd the directive relating to the
quality of fuels being amended to allow for petamid diesel fuels adequate levels of
blending.
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As Part B of Annex | to the

Directive 2011-2012 2013-2014 2015-2016 2017-2018 2020
RES minimum trajectory 2.00% 3.00% 4.50% 6.50% 10.00%
RES minimum trajectory

(ktoe) 9.13 14.27 22.28 33.29 53.46
Table 4 National 2020 target and estimated trajectory targets

% 2010 | 2011 | 2012 | 2013| 2014 | 2015| 2016 | 2017 | 2018 | 2019 | 2020
RES-H&C 7.9%| 8.4%| 8.8%| 8.5%| 8.2%]| 7.9%| 7.6%| 7.4%| 6.8%| 6.6%| 6.2%
RES-E 0.694 1.1%| 1.5%]| 3.7%| 6.9%| 7.0%| 9.5%| 14.8%| 14.4%| 14.1%| 13.8%
RES-T 2.8% 3.0%| 3.3%) 3.6%| 3.9%|4.2%| 4.6%| 5.8%| 7.1%| 8.2%] 10.7%
Overall RES share 1.892.3%| 2.6%| 3.8%| 5.4%|5.5%| 6.8%| 9.7%| 9.6%| 9.7%]| 10.2%
Of which required from cooperation

mechanism

Surplus for cooperation mechanism 0.45% 1.60% 1.69% 3.14% 0.20%

Table5 Estimated trajectory of energy from renewable sour cesin heating and cooling, electricity and transport
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Ktoe 2010 2011 2012 2013 2014
additional additional additional additional additional

reference energy | reference energy | reference energy | reference energy | reference energy
scenario | efficiency | scenario | efficiency | scenario | efficiency | scenario | efficiency | scenario | efficiency

1.Heating and

Cooling 45.92 44.76 55.97 54,51 58.14 56.39 60.43 58.39 62.77 60.43

2.Electricity 225,52 21536| 231.05 219.97 | 238.25 226.31 | 244.87 232.06 | 251.47 237.76

3. Transport

as in Art

3(4)a 152.21 152.21 153.57 15354 | 154.93 154.86 156.29 156.19 157.65 157.51

4.Gross Final

energy

consumption 517.3p 506.36| 534.29] 522.38| 545.02] 532.22| 555.30f 541.56| 565.59 550.87
The following calculation is needed since final energy consumption for aviation is expected to be higher than 4,12%

Final

Consumption

in Aviation 93.70 93.70 93.70 93.70 93.70

Reduced for

aviation limit

Art 5(6) 20.86 21.52 21.93 22.31 22.70

Total

Consumption

after

reduction for

aviation limit 433.52 450.20 460.45 470.17 479.87
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ktoe 2015 2016 2017 2018 2019 2020
additional additional additional additional additional additional

reference energy | reference energy | reference energy | reference energy | reference energy | reference energy
scenario | efficiency | scenario | efficiency | scenario | efficiency | scenario | efficiency | scenario | efficiency | scenario | efficiency

1.Heating and

Cooling 65.64 63.01 67.84 64.92 70.27 67.35 72.23 69.31 74.18 71.26 75.65 72.73

2.Electricity 258.1 24357| 264.56| 249.08| 270.51 253.78 | 276.92 258.95| 283.83| 264.65| 290.54| 270.12

3. Transport

as in Art

3(4)a 159.01  158.83 160.37 160.15 161.66 161.41 162.95 162.66 164.24 163.92 165.27 164.91

4.Gross Final

energy

consumption 576.51 560.73| 586.47 569.63| 596.14/ 578.08| 605.80, 586.53| 615.96] 59542 | 625.17 603.34
The following calculation is needed since final energy consumption for aviation is expected to be higher than 4,12%

Final

Consumption

in Aviation 93.70 93.70 93.70 93.70 93.70 93.70

Reduced for

aviation limit

Art 5(6) 23.10 23.47 22.70 24.17 24.53 24.86

Total

Consumption

after

reduction for

aviation limit 490.13 499.40 507.08 517.00 526.25 534.49

Table 6 Expected grossfinal consumption for Maltain heating and cooling, electricity and transport up to 2020, taking into
account the effects of ener gy efficiency and ener gy saving measur es 2010-2020
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ktoe

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

(A) Expected grossfinal
consumption of RES for
heating and cooling

3.5

4.6

4.9

4.9

4.9

4.9

5.0

5.0

4.7

4.7

4.5

(B) Expected gross final
consumption of electricity
from RES

1.3

2.3

3.3

8.6

16.4

171

23.8

37.5

37.4

37.4

37.2

(C) Expected final
consumption of energy
from RESin transport

3.0

3.4

3.8

4.2

4.6

5.1

5.5

6.6

7.7

8.9

12.8

(D) Expected total RES
Consumption

7.8

10.3

12.0

17.8

26.0

27.1

34.2

49.1

49.8

51.0

54.5

(E) Expected transfer of
RESto other MS

(F) Expected transfer of
RESfrom other MS &
3rd countries

(G) Expected RES
consumption adjusted for
target (D) - (E) + (F)

7.8

10.3

12.0

17.8

26.0

27.1

34.2

49.1

49.8

51.0

54.5

Table 7 Calculation Table for the renewable ener gy contribution of each sector to final energy consumption
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ktoe

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

(C) Expected final
consumption of

energy from RES in
transport

3.0

3.4

3.8

4.3

4.7

5.2

5.7

6.9

8.1

9.4

13.5

(H) Expected
additional part RES
Electricity in road
transport

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.3

04

0.6

0.7

(I) Expected
additional part
consumption of bio;
fuels from waste,
residues, non-food
cellulosic and
lingo-cellulosic

material in transport

1.2

1.3

1.3

1.3

1.3

1.3

1.3

2.0

2.7

3.2

3.2

(J) Expected RES
contribution to
transport for the
RES-T target (C)
+(2,5-1)x(H) +(2-

1)x(1)

4.2

4.6

5.1

5.6

6.1

6.7

7.3

9.4

115

13.4

17.7

Table 8 Calculation table for the renewable energy in transport share
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Contribution indicators:
The following information is an indication of thermribution of each technology being

considered with the planned timing for commissignin

Major RES Projects Start-up 2010 2011 2012 2013 2014 2015 2016
Digestor CHP in
WSL from Gozo & | Hotels
landfill WSC Ta'| cattle North &
gasses | Barkat | farm MBT industry
5.4GWh | 7.8GWh | 1.7MWh | 33GWH | 19GWH
Wind Wind
Wind Farm Farm
Sant Farm Wied Sikka I-
Electrical Antnin - Hal-Far Rini Bajda
MBT 4.2MW 10MW | 95MW
7.6GWh 10GWh 27GWh| 216GWh
GoM-
roofs,
ME UoM, GoM-
ERDF(2)| MCAST- | WSL - | roofs -
- PV PV PV PV
2MW 130KW | 5.6MW | 5MW
3GWh 0.2GWh | 8.4GWh | 7.5GWh
CHP in
WSL Hotels
landfill Gozo & | &
gasses North industry
7.5GWh MBT # | 35GWh
Sant
Thermal Antnin WSC Ta'
MBT Barkat
10GWh | 8.2GWh
ERDF(2)
- SWH
4GWh

# Heat generation will not be
utilised

Table9 - Major projectsplan
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% Share of category in Gross

~ Negligable # To be investigated further

Table 10 - contribution of each energy sector

in annual consumption
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Energy Contribution 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
— 49.38% 48.35% 48.43% 47.52% 46.12% 46.21% 45.12% 42.56% 42.86% 43.19% 43.57%

Conventional CHP Electricity 0.00% 0.00% 0.00% 0.00% 0.00% 0.06% 0.11% 0.16% 0.21% 0.26% 0.31%

Conventional CHP Heat 0.00% 0.00% 0.00% 0.00% 0.00% 0.08% 0.15% 0.23% 0.30% 0.36% 0.43%

Petrol 17.83% 17.17% 16.78% 16.42% 16.07% 15.70% 15.37% 15.05% 14.74% 14.41% 14.12%

Diesel 16.59% 16.18% 16.02% 15.88% 15.75% 15.60% 15.50% 15.26% 15.03% 14.79% 14.01%

Auto-gas 0.08% 0.15% 0.21% 0.28% 0.34% 0.40% 0.46% 0.52% 0.57% 0.63% 0.68%
—I 0.69% 0.75% 0.83% 0.90% 0.97% 1.03% 1.10% 1.30% 1.49% 1.68%

LPG 3.79% 5.45% 5.47% 5.50% 5.53% 5.55% 5.57% 5.61% 5.64% 5.66% 5.70%

Aviation Fuel (4.12% of Total gross

consumption) 4.81% 4.78% 4.76% 4.75% 4.73% 4.71% 4.70% 4.69% 4.67% 4.66% 4.65%

Other fuels excluding aviation 5.72% 5.64% 5.70% 5.87% 6.04% 6.30% 6.43% 6.67% 6.86% 6.98% 7.07%
_l 0.12% 0.13% 0.31% 0.74% 0.73% 0.72% 0.71% 0.71% 0.70% 0.69%

Offshore wind 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.98% 3.66% 3.60% 3.54%

Onshore wind 0.00% 0.00% 0.00% 0.08% 0.19% 0.30% 0.66% 0.65% 0.63% 0.62%

Microwind ~ 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Medium wind @ 0.36 GWh per annum ~ 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Energy from waste - Electricity 0.17% 0.38% 0.41% 1.02% 2.51% 2.45% 2.41% 2.37% 2.29% 2.25%

Energy from waste - Heat 0.23% 0.44% 0.48% 0.47% 0.46% 0.45% 0.44% 0.44% 0.38% 0.37%

Solar Water Heater 0.58% 0.58% 0.59% 0.58% 0.57% 0.56% 0.55% 0.54% 0.53% 0.52%

Geothermal (small scale) # 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Heat-pumps # 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
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Figure 2 - Electricity demand and contribution by technology
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Figure 3 Fuel consumption
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Figure 4 - Heating consumption
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Figure5 - Contribution of all energy sources
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Alternative Plans;

Though the plans forecasted and projections overnéxt decade are indicating that
Malta would eventually manage its targets, the pfaqguite aggressive, as most large
projects have substantial risks, and require imuests.

As an alternative, it is being recommended thattdJahrough diplomatic channels, starts
negotiating the possibilities of making use of ertbr a combination of the mechanisms
available in the Directive, namely:

» Statistical Transfers
« Joint projects, in EU and in third countries,
» Joint support schemes

Such initiative can be followed in the light thatany forecasted project may fail, the
overall impact would have high consequences. Somenbers of the EU are also
proposing a subsequent higher target, ideally dipbend though Malta’s initial forecast

has indicated that Malta would miss its final tasgehe reviewed measures now put
Malta in a better position as to bargain a betési.d

It must be further clarified, that in case the M&afBicily interconnection link is delayed,
though such project is required to utilise the vehpbtential of grid connected renewable
energy sources, the mechanisms provided by thevedie directive do not require the
physical connection of Malta to mainland Europehwegards to renewables. This may
have different impacts in relation to Malta's GH@eéntory as Malta would still need to
generate the equivalent power. This holds as weMalta invests in a renewable
electricity generation plant in a third countryther on its own or as a joint venture with
an other MS, as long as the consumption of suchggnis consumed in the EU
community.

However, the role of the MS and the private inveattd their interaction is yet not clear.
It is not being necessarily expected that the M§eBament invests in a project itself,
and that certain rules would need to be followethwegards to state aid issues. These
are the items which will be further discussed & ¢bming months.
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Nomenclature

CO,
EC
EIA
EU
ERDF
FAME
GHG
GWh
ISE
kKWh
kWp
LPG
MBT
MIEMA
MRA
MRRA
MSW
MRF
MW
MWp
NEEAP
NREAP
PV
RDF
RES
RES-E
RES-H
RES-T
SEA
SWH
™

- Carbon dioxide

— European Community

— Environmental Impact Assessment

— European Union

— European Regional Development Fund
— Fatty Acid Methyl Ester

- Green House Gasses

— Giga Watt Hour (Energy)

- Institute for Sustainable Energy

— Kilo Watt Hour (Energy)

— Kilo Watt Peak (Power peak capacity)
— Liquid Petroleum Gas

— Mechanic Biological Treatment
— Malta Intelligent Energy Management Agency
- Malta Resources Authority

- Ministry of Resources and Rural Affairs
— Municipal Solid Waste

— Municipal Recycling Facility

— Mega Watt (Power)

— Mega Watt Peak (Power peak capacity)
— National Energy Efficiency Action Plan
— National Renewable Action Plan

- Photo- Voltaic

— Residual Derived Fuels

— Renewable Energy Source

— RES in electricity

— RES in heating

— RES in transport

— Strategic Environmental Assessment
— Solar water heater

- Transport Malta
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