Prospects for coal and clean coal
technologies in Greece

The financial crisis continues to impact on all facets of the Greek economy — recent years
have seen this contract by nearly a quarter. The period has seen the deepest and most
protracted peacetime recession in the country’s history. Greece has a high energy import
dependency — almost all of its oil and gas is sourced from abroad; this amounts to nearly two
thirds of its gross inland energy consumption. Compared to other EU member states, the
overall diversification of the energy mix is rather limited. In terms of security of energy
supply, the high dependence on imported oil makes Greece one of the most vulnerable EU
member states. The country is the 10" largest energy importer in the EU. Importing energy
is also expensive — reportedly, the current level is ~USS$20 billion per year.

Solid fuels (primarily lignite) are the country’s major energy resource, accounting for around
a quarter of gross inland consumption. Greece is one of the EU member states that rely most
heavily on solid fuels. More than 93% of the country’s energy is provided by fossil fuels,
compared to the European average of 75%. Almost all lignite produced is used for electricity
generation/cogeneration. The state-owned energy company Public Power Corporation S.A.
(PPC) remains the largest producer with the right to exploit almost two thirds of the
country’s known reserves.

Over the next decade or so, development of the renewables sector was forecast to draw in
significant investment. However, partly as a result of the country’s economic problems,
subsidies/incentives paid for some renewables-based generation are being reduced — this
could delay some proposed projects or deter private sector investors.

The present government had previously announced that alongside supporting the further
uptake of renewables, in order to minimise energy imports, it would encourage the greater
use of indigenous lignite for power generation. However, following the latest election, this
position appears to have softened, with emphasis switching more towards renewables. At
the moment, only one new lignite-fired power project is under construction. The Greek
energy sector needs significant investment — forecasts suggest that in the period up to 2020,
between €22 and €30 billion could be required.

Greek coal reserves are almost entirely lignite. This is abundant in several regions, with
proved reserves of between 3.9 and 5 Gt. It is of strategic importance and used almost
exclusively for power generation. However, the quality of most deposits is poor. Productivity
levels are high and extraction costs low — electricity is generated relatively inexpensively.
Recent production has varied between 54 and 60 Mt/y. In 2013, in terms of EU production,
Greek lignite production ranked third after Germany and Poland, and 6" in the world. The
use of indigenous lignite significantly reduces energy import requirements.

Most of the country’s lignite is produced by PPC, the third largest producer in the EU. The
company has significant operations in Western Macedonia and the Peloponnese region. In
2012, total Greek production was 61.9 Mt. There are also a small number of privately
operated mines; in 2014, these produced a total of 2.6 Mt of lignite. Some private sector
output is supplied to PPC.

PPC is also Greece’s largest power generator and electricity supplier. Its current power
portfolio consists of conventional thermal, hydroelectric and other renewables-based power
plants — combined, these make up approximately two thirds of Greek installed capacity.
Seven major lignite-fired power plants represent 24% of the country's total capacity and
generate almost half of its electricity. In 2014, PPC’s lignite-fired plants generated 22.7 TWh
of electricity; a further 2.8TWh was imported — combined, this covered around two thirds of
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total demand. In 2014, lignite plants generated 48% of Greek electricity (total Greek
generation of 53.5 TWh).

The Hellenic Electricity Transmission System (the ‘Interconnected System’) covers much of
mainland Greece plus some islands. It has a capacity of ~18 GW. This comprises ~5 GW of
lignite-fired plants, 4.9 GW fired on natural gas, 700 MW based on oil, plus 3 GW of large
hydropower and 4.3 GW based on other renewables. A significant proportion of generation
capacity is located in north western Greece, close to lignite mines that are the primary fuel
source. On the non-interconnected islands, the installed capacity consists of 1.78 GW of
oil-fired generators plus 448 MW of renewables. Thus, the total national installed capacity is
~19.6 GW (61% thermal power plants, 15% large hydropower plants, and 24% other
renewables).

During the past decade, the use of natural gas for power generation increased significantly.
The appearance of independent power producers in the marketplace helped reduce PPC’s
market share from nearly 100% pre-2009, to the current level of ~72%. Private sector
generating capacity is now ~2.2 GW. Since 2010, the contribution of lignite-fired power
plants has decreased. In 2010, they generated 51.2% of the country’s electricity — in 2014, it
was 48.1%. The input from gas-fired stations has fluctuated more widely. In 2014, Greece
experienced a steep decline in electricity demand, with gas-fired plants being most affected.
The decline in output from gas plants was replaced mainly by electricity imports: these are
normally ~4%, but in 2014, they increased to 16%.

Greek environmental policy in general is based largely on EU environmental regulations and
directives. Greece has passed important environmental legislation and transposed a number
of EU directives into national law. A significant proportion of Greek emissions to air emanate
from the energy sector. The widespread use of poor quality lignite in thermal power plants is
responsible for a significant proportion of the country’s emissions of SO,, NOx, particulates,
and CO,. For some years, PPC has been working to improve the efficiency of its power plants
and upgrade their associated pollutant control systems. Major investments have been made
to reduce emissions - efforts to reduce levels further continue. In 2013, emissions of SO, and
NOx fell.

Several forms of CCTs are in operation or have been considered for application to Greek
lignites. These comprise supercritical pulverised coal power generation, fluidised bed
combustion, gasification and IGCC, cocombustion and cogasification of lignite with
biomass/wastes, and underground coal gasification coupled with CO, injection and storage.
Various Greek organisations are active in the area of carbon capture and storage, often as
part of international multi-partner projects. Within the EU, the energy and carbon intensity
of the Greek economy is not considered to be exceptional. However, the carbon intensity of
energy production is one of the highest, due mainly to the heavy reliance on lignite.

For some years, CO, emissions from the PPC generating fleet have declined. The Generation
Division has had an investment programme in place, focused on reducing its greenhouse gas
emissions. Reductions have been achieved mainly through improvements to existing
lignite-fired units (sometimes coupled with restricted hours of operation), retirement of
some old lignite-fired generating capacity, and the greater use of natural gas and renewables
in the generation mix.

With regard to lignite-fired operations, between 1990 and 2011, CO, emissions (per unit of
electricity generated) fell by nearly 30%. PPC maintains an interest in CCS technology and its
potential. With this in mind, the new lignite-fired 660 MW Ptolemais V will be built
CCS-ready.
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PPC’s Western Macedonia
Lignite Centre, South Field

FGD unit at PPC’s 330 MW
lignite-fired Meliti power plant
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