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The aim of the Regional Centre for Energy Policy Research (REKK) is to provide professional analysis and advice
on networked energy markets that are both commercially and environmentally sustainable. We have performed
comprehensive research, consulting and teaching activities on the fields of electricity, gas and carbon-dioxide
markets since 2004. Our analyses range from the impact assessments of regulatory measures to the prepara-
tion of individual companies’ investment decisions.
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Nowadays, due to market opening, energy markets cannot be analysed without taking into account regional
environment. We monitor the market situation and developments of the countries of the Central Eastern and
South East European region. We have built a regional electricity market model including all countries of the EU
to forecast regional electricity prices. In 2012, we have developed a regional gas market model for the Danube
Region countries, which was expanded to a model covering Europe.

The experts of REKK with their energy regulatory experience and academic background can supply scientific
solutions taking also into account the specialities of the given markets.
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Dear Reader,

The first report of this
year starts with a do-
uble article: we in-
vestigate the fle-
xibility of the
European natural gas
system triggered by
the Ukrainian crisis
unfolding in the se-
cond half of 2014.
The ongoing conflict
between Ukraine and
Russia raises the
question again whet-
her the European natural gas system is able to sur-
vive the temporary or long-running cut of Russian
import without any significant sacrifice. The system
can reply to the cut by enhancing storage withdra-
wal, increasing LNG import, boosting domestic pro-
duction, fuel switch of natural gas-fired power plants
(swich to oil), and replacing the production of gas-fi-
red power plants by coal-fired ones. The article exa-
mines the potential of the above flexibility tools, as
well as conditions and barriers of application. We
analyse the potentials and flexibilities included in
natural gas infrastructure, particularly the role of re-
verse flows and the factors hindering the application
of specific flexibility tools.

Our second article gives an overview of the experi-
ence with the implementation of the Energy Effici-
ency Directive passed in October 2012. We pay
special attention to the well known provision of the
Directive, i.e. the implementation of Article 7 on the
establishment of Energy Efficiency Obligation Sche-

mes. We also analyse methodological failures in
Member States' setting of energy savings targets and
the measures recommended by Member States,
which, together with the loopholes included in the
Directive, might lead to the risk of non-delivery of
the target expected earlier by the European Com-
mission.

The third article examines challanges faced when we
try to increase the share of renewable energy sour-
ces in domestic district heat production. The first
part of the article gives a short summary on experi-
ences of Hungarian project development and finan-
cial challanges as well as interesting international
regulatory examples presented on the workshop
coorganised by REKK and the British Embassy in No-
vember 2014. The second half of the article introdu-
ces recommendations on the improvement of
regulatory environment of renewable-based district
heat production, which were articulated by the par-
ticipants of the workshop, particularly of the round-
table discussion represented by district heat
producers, district heat suppliers, project devel-
opers, banks and regulators.

Péter Kaderjdk, director
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Energy Market Developments

Energy market developments
he third quarter of 2014 witnessed a significant fall in prices of crude oil and natural gas prices on

T European markets, with a narrowing gap between the two. While Japanese and the American natural
gas prices remained unchanged during the quarter, TTF spot prices of natural gas characterising European
markets continued to decline in July, and there was a moderate cut also in long-term contract prices.
However, European natural gas prices rebounded to 20 €/MWh by the end of the quarter. At the same time,
both base load and peak prices on the German power exchange remained unchanged just like the purchase
price of emission allowances (EUA), which stagnated at 6 €/t. Thank to declining gas prices, the German
clean spark spread, which was massively negative at the beginning of the year, converged to 0 €/MWh in
July, however, it failed to live long. Natural gas based production became unprofitable again by the end of

the quarter.

The Hungarian quarterly electricity consumption
was equal to that of the comparable period of 2013
accounting for 9,65 TWh. The share of import stop-
ped growing on average at 32% of consumption. The
reason behind the long-lasting high share of import
is unambigously the relative expensiveness of the
Hungarian market in the region: it is indicated by the
fact that Slovakian and Austrian import prices lifted
to 10-15 €/MWh on the monthly interconnection
auctions. Day-ahead base load prices exceeded the
prices of the same products of the neighbouring
exchanges by 7 €/ MWh on average, while the price
gap was 8.5 €/MWh in the case of futures. The quar-
ter saw a radical divergence of the Hungarian and
the Slovakian markets: hourly prices were equaling
only in one third of the total time period under re-
view.

The consumption of the third quarter was 2% less in
2014 than in previous year. There was not any per-
ceptible deviation in the domestic production in
2014 compared to the period under review of 2013,
while Hungarian net natural gas import exceeded
the previous quarter’'s amount by 13%. Gas import
was stored in storages, the saturation of which inc-
reased to 46% by the end of the quarter. 53% of the
import totalling 2.8 billion cubic meters came from
the direction of Ukraine, while 47% from the directi-
on of Austria.

Figure 1 The 2015 EEX-traded ARA coal futures prices and Brent crude oil spot prices

between July 2013 and September 2014
140

International price trends

In the third quarter of 2014, price indices indicating
world market prices of crude oil and coal determi-
ning energy markets plummeted significatly. After
the previous quarter’s stagnation, Brent price fell
from 110 $ a barrel to 95 $ a barrel by the end of
September hitting two years’ bottom: the last time
when oil was traded at such a low price was in June
2012. Even though to smaller extent, the price of
year-ahead ARA coal futures traded at EEX followed
Brent prices: ARA prices per tonne declined from 79
$ at the beginning of July to 74 $ (Figure 1).

From among international gas prices, Figure 2 de-
picts Japanese LNG import prices characterising Asi-
an markets, Henry Hub spot prices determining
North American markets and German border prices
converging to Russian import prices as well as TTF
gas prices traded at liquid exchange. In the world
market, the upper limit of natural gas prices is LNG
prices imported to Japan, while the lower limit is na-
tural gas prices traded at Henry Hub in the US. The
quarter did not witnessed any considerable changes
- exceeding 50 Eurocent/MWh - either in Japanese
or in American natural gas prices. Japanese prices
varied between 37.5 and 38 €/MWh, while Henry
Hub natural gas prices ranged between 10 and 10.4
€/MWh. TTF spot prices continued to sink until July,
then grew again from August. Spot pri-
ces of natural gas dived to as deep as

15 €/MWh in July reaching its three ye-

120 ars’ low (TTF gas was traded at 15

€/MWh last time in September 2011).
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the end of the quarter. German border
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prices used as the benchmark of oil-lin-
ked long-term contracts fell to 23
€/MWh only in July, otherwise stayed at
27 €/ MWh.

German year-ahead base load prices
showed purely moderate shifts: prices
grew by 1 €/ MWh from July to August,
then sank to 34.5 €/MWh in September.
Peak power prices followed base load
price. movements and were ranging
from 43 to 44 €/MWh. EUA futures with
December 2114 delivery prices stagna-
ted at 6 €/t in the quarter (Figure 3).

The profitability of gas- and coal-fired
power plants can be measured by two
kinds of price differences: with the clean
spark spread in case of gas-fired plants,
and with the clean dark spread in case
of coal-fired generation. Both indicators
show the difference between electricity
prices on exchanges and the cost of el-
ectricity generation, where generation
costs are represented by the cost of gas
(spark spread) or coal (dark spread) ne-
eded for generating 1 MWh of electricity,
and the additional cost of CO, emission
allowances. Figure 4 shows the monthly
averages of these two indicators, which
are calculated using spot baseload po-
wer prices on the German EEX exchange
and on the basis of the Dutch TTF spot
prices as well as ARA coal prices. The
clean dark spread, indicating the profi-
tability of coal-fired power generation
never left negative range in the previous
years. However, the fall in gas prices
from Spring to Fall triggered a spectacu-
lar upswing in the clean dark spread: its
monthly average in July approximated to
0 €/MWh. Nonetheless, the spread sank
again to below -5 €/MWh due to growing
gas prices in August and September. The
clean dark spread varied between 8 and
13 €/MWh in the quarter - although the
profitability of coal-fired power plants
was significantly worsening from Fall
2013 (from 15-20 €/MWh to 10 €/ MWh).
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Figure 2 Internationally significant natural gas prices from July 2013 to September 2014
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Figure 3 Changes in the annual futures price of the EEX electricity and the futures price
of CO, quota with a December deadline between July 2013 and September 2014
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Figure 4 Clean spark spread (gas-fired power plants) and clean dark spread (coal-fired
power plants) on the German market between July 2013 and September 2014
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Note: In our calculations, we assumed a 50% efficiency for gas power plants and a 38% efficiency for
coal power plants.
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Figure 5 The results of monthly cross-border capacity auctions in Hungary, Q3 2014
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Figure 6 The monthly net electricity production of the domestic power plants and the
monthly net electricity import between July 2013 and September 2014
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Figure 7 Year-ahead baseload future prices in the individual countries of the region Hungary S.EIECtrICIt.y consumption was
between July 2013 and September 2014 9.65 TWh in the third quarter of 2014,

which is in fact equal to the comparable
quarter of 2013. There were not any
structural changes in the distribution of
22 net import and domestic power plant
2 production: on quarterly average, 32%
of the consumed electricity was import-
ed, similarly to the third quarter of
2013. The high share of import shown
in Figure 6 is clearly resulted from the
gap between import prices and selling
prices of domestic power plants.
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were up by 1 €/ MWh by August, which
was followed by a 0.5€/MWh drop in
September. Interestingly, the gap bet-
ween the prices of Czech and Slovakian
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Figure 8 Comparing the prices of EEX, OPCOM, and HUPX day-ahead baseload power
base load futures that had diverged in  betweenJuly and September 2014

the second quarter remained also in the 70 70
third quarter: Slovakian futures excee- 60 HUPX 60
ded Czech futures on average by 1.2 L A I SN & 50 ’.g
€/MWh. Hungarian futures continued to 20 L -AALAYM - A A WAL a0 E
vary between 42 and 44 €/MWh also in § 0 - N VW U VINE T NN VN +
the third quarter: 2015 base load futu- & _ | | : Y NI
res cost on average 43.5 €/MWh, which £
exceeded Slovakian futures prices by £ YT AN APAIT WA VI WA RAL © °
8.5 €/MWh (Figure 7). 0 . PO &
L - v orcon R
Figure 8 depicts day-ahead HUPX base- -20 . ; -20
load prices and the various price diffe- & Kl i
rences of regional power exchanges s i &
(EEX, OTE, OPCOM) compared to the Source: EEX, OPCOM, OTE, HUPX

Hungarian power price. Day-ahead ba-
seload traded on HUPX accounted for
average 38 €/MWh in the third quarter.
The price for one unit of eIectricity on Figure?The frequency of various levels of price differences between the Hungarian and
the Hungarian exchange is 7 Euro hig- Slovakian power exchanges between April and September 2014

her than on the German or Czech mar-
kets. Romanian prices are independent
from the German and Czech markets,
still, even these spot prices were on
average 4-5 €/MWh lower than HUPX.
The price difference was the same as in
the previous quarter.
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The effect of market coupling can be 10%

assessed based on hourly price diffe- 5%
rences between the Hungarian and Slo- 0%
vakian power exchanges. Figure 9 shows
the frequency - i.e. the percentage of
hours - in which prices were equal or
different to a certain degree during the
July-September period. The ‘goodness’
of market coupling can be indicated by
a histogram, where the majority of ob-
servations are in the range 0-1 €/ MWh. Figure 10 The daily averages of the balancing energy and HUPX spot price in Q3 of 2014
Hungarian prices were equal to Slovaki-
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Source: REKK calculation based on OTE data
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Hungarian markets were actually splitt- 30 M\

ing in two thirds of the period from July = 20

to the end of August. In July and August, i 0

the gap between the prices of the two 5

exchanges was beyond 10 €/MWh in % 0

30% of the hours. In September, mar- £ 10

kets splitted fewer times, even though 0

prices were levelling out in purely 46%

of the hours. -30 . . .
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Source: MAVIR, HUPX
Note: In this figure, the top border of the grey area is determined by the HUPX day-ahead price, and
the bottom border is determined by minus one times the HUPX price. In accordance with the MAVIR
Trading Rules, the HUPX day-ahead price determines the lowest positive balancing energy price,
while minus one times the HUPX day-ahead price determines the lowest negative balancing energy
price.
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Figure 11 The unadjusted and temperature-adjusted monthly natural gas consumption
between October 2013 and September 2014, compared to the corresponding monthly

consumption figures of the previous year
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Figure 12 Monthly changes in the source structure of the domestic gas market between

Ocotber 2013 and June 2014
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Figure 13 The volume at the Mosonmagyarévar (Austrian) feed-in point from July 2013 to
September 2014, alongside the contracted firm and interruptible capacities
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Note: the illustrated physical capacity is the value provided by the FGSZ.

The wholesale price is impacted by the
costs arising from the deviation from
schedule and balancing energy prices.
The system operator determines the
accounted unit price of upward and
downward regulation based on the
energy tariffs of the capacities used for
balancing. The order of using these ca-
pacities is established based on the
energy tariffs offered on the day-ahead
regulatory market. The system for char-
ging balancing energy has been devel-
oped by MAVIR so that it provides
incentives to market participants to try
to manage foreseeable deficits and
surpluses through exchange based - in
other words, covering the expected de-
ficit and surplus through the balancing
energy market should not be attractive
for them. For this purpose, the price of
upward balancing energy cannot be lo-
wer than the HUPX price for the same
period, while the system operator does
not pay more for downward balancing
energy than the price at the exchange.
In the third quarter, the average price of
positive balancing energy price was 20.1
HUF/kWh, which was somewhat lower
than the 22.7 HUF/kWh value of the
previous quarter, while the price of ne-
gative balancing energy amounted to
-3.4 HUF/kWh, exceeding the previous
quarter’s price of -5.2 HUF/kWh (Figure
10).

Overview of the domestic
natural gas market

Rationally, gas consumption in summer
months does not depend on tempera-
ture, consequently, it purely indicates
the industry’s gas comsumption. Com-
pared to the third quarter of the previ-
ous year, gas consumption during the
period from July to September 2014 was
lower merely by 2% than that of 2013
(Figure 11).

In the third quarter, Hungarian gas pro-
duction accounted for 624 million m3,
which fits in with average quarterly
production trends. The Hungarian im-
port amounted to 2.8 billion m3, while
the export was 600 million m3 in the
quarter. Consequently, the total net im-
port accounts for 2.2 billion m3, which
exceeds previous quarter’'s net import
by 13%. 53% of import arrived in Hun-
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Figure 14 Natural gas volume at the Beregdaréc (Ukrainian) feed-in point from July 2013

gary via the Beregdardc entry point,
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natural gas was injected in Hungarian
storages, which accounted for 636 milli-
on m?3 in the third quarter of 2013 and
980 million m3in the second quarter of 10
2014. Although the 46% saturation of
commercial storages still falls short of
that of European storages, it is up by &
close to 10 percentage point than previ- v
ous year's saturation level (Figure 12).
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In the third quarter, 1.3 billion m3 natu-
ral gas arrived in Hungary via the Mo-
sonmagyarévar entry point, which is
30% higher than the previous quarter's
import and exceeds the third quarter of

transit gas flow arriving from Ukraine, directed to Serbia and Bosnia from January 2014 onwards.

Figure 15 The volume of gas exported to Ukraine, Croatia, Romania, and Serbia from July
2013 and September 2014

2013 by 60%. Based on data disclosed 12
by transmission system operator, FGSZ,

117% of the available physical capacities 10 T
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o i 8
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gust capacity auctions, system users

submitted bids for two or three times

more capacities than those that were
available. From 1 July, the capacity fee
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king of capacities and the significant
growth in import were triggered partly
by decline in prices and partly the un-
certainty in winter supply (Figure 13).

At the Ukrainian entry point a total of 1.5 billion m3
natural gas was imported, which accounts for 10%
less transport compared to the previous quarter,
but 46% higher than the comparable period of 2013.
Simultaneously with Hungary's halting flow of inter-
ruptible gas to Ukraine on 27 September, the
amount of gas transported from Russia via Beregda-
réc grew by a daily 10 million m? at the end of the
month. Despite, only 29% of physical capacities and
61% of booked capacities were utilized in the quar-
ter (Figure 14).
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Source: FGSZ

Note: From January 2014, the FGSZ publishes the transit gas flows that exit on the HU>RS
(Kiskundorozsma) point and are directed to Serbia and Bosnia.

Figure 15 shows Hungarian gas export to neighbou-
ring countries (excluding transit). In the quarter un-
der review, 53% of export went to Ukraine, 44% to
Serbia and the remaining part was shared by Croatia
and Romania. In the major part of the quarter, the
export to Ukraine exceeded the previous quarter’s
transport by 20%, however the total of this export
was transported through interruptible capacities. At
the end of September - a few days after Alexei Mil-
ler' s visit to Hungary - FGSZ, citing technical rea-
sons, suspended transports, which have not been
relaunched.
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Figure 16 The accepted natural gas price for universal service providers and the

individual elements of gas formula between July 2013 and September 2014 Figure 16 shows Hungarian gas prices.
140 Oil-linked prices shifted above 100
HUF/m3. The reason behind, however, is

120 _\ """""""""""""""""""""""""""""" Oil-linked import not energy market events, but the wea-

S 100 \o N kening HUF to the USD. The TTF down-
R ~— — - turn lasting until the middle of the
E } N quarter and the exchange rates recogn-
T 60 ENDEXTTF Baseload Futures I O, ised in decree led to the increasing di-
T 40 vergence of market prices from
T oil-linked prices: Compared to the pre-
20 vious quarter’s 78.51 HUF/m3, the gas

0 ————— price recognised for universal service

& K 3 > Q- providers and calculated as the weigh-

& & s S s ted average of 75% market and 25% oil-
Source: REKK calculations based on EIA and ENDEX data linked price dropped to 68 HUF/m?3.

When calculating this recognised gas
Note: The ‘recognized natural gas price’ is the REKK estimation of the quarterly MEKH figure of the price' we had to calculate with the exc-
accepted weighted natural gas price, which relates to the universal service provision, and is based on ; .
the decreed gas price formula and the decreed EUR and USD foreign exchange rates, using publicly hange r.ates recongEd by decree' if
available information. The estimation does not take into account the effect of the storage gas calculations are based on actual exc-
featured in the gas price formula. The ‘mixed import’ was calculated with a similar estimation, but in han ge rates, the price is higher by close
this case foreign exchange market rates were used instead of the rates set by decree. to 7 HUF.

Security of Energy Supply in Central and South-East Europe
L&_ RE REKK has published the volume containing the stu-
7 dies of the SOS project started in 2009. The papers
: of this book were motivated by the wish to get a
better understanding of the threats and challenges
to gas and electricity supply security in a number of
countries in Central and South Eastern Europe
(CSEE). We very much hope that the reports of this
volume, which have been prepared in an exceptional
collaborative effort by the colleagues of the Regional
Centre for Energy Policy Research, will be helpful for
the executives of those companies interested in in-
vesting into the energy sector of the region and can
also provide food for thought for European and local
policy makers and regulators concerned about
energy supply security in CSEE.

KK

The entire publication can be downladed free of
charge from the Books section of the rekk.eu web-
site.

REKK Hungarian Energy Market Report Q4 2014




Energy Market Analyses

Short-term flexibility of the European gas

infrastructure

he 2014 Ukrainian crisis heavily threatened the European gas supply security. The 2009 gas crisis

prompted a number of infrastructure investments and policy tools to tackle a future gas supply inter-
ruption by the Member States. Although the European Commission prepared a stress-test about the issue,
we still find it useful to share our analyses of the topic. The Commission’s stress test (COM(2014) 654 final)
concluded that new Member States (Central-Eastern Europe and the Baltic States) will be hit hardest by a
supply interruption from Russia. The Commission noted in their analysis that the measures in case of an
emergency are on the national level and lack the regional cooperative aspect. The stress test prepared by
the Commission highlighted that regional cooperation may greatly alleviate the effects of a supply shock

on European level.

The above results cannot be taken by surprise. The
January 2009 gas crisis provided an important lesson
to Europe. While gas supply sources were sufficient
to serve overall demand, the infrastructure failed to
transport gas from where it was available to where it
was needed. It was not only infrastructure bottle-
necks that prevented the efficient distribution of the
gas, but misaligned incentives led to the suboptimal
use of existing gas infrastructure.

In our short piece, we evaluate the potential flexibi-
lity of the European gas infrastructure. First, we will
first give a bird’s eye view on the total available flexi-
bility measures. This simple review gives us the pos-
sibility to narrow down the scope of our inquiry and
focus only on the most important sectors. Second,
we refine the flexibility options by taking network
constraints into account and show the effect of re-
verse flow possibilities on crisis management as
well. Third, we present a more thorough analysis of
fuel switching in the power generation sector. Our
analyses will be based on REKK’s European Gas Mar-
ket Model (EGMM) and European Electricity Market
Model (EEMM).

THERORETICAL DAILY FLE-
XIBILITY OF THE EUROPEAN
GAS INFRASTRUCTURE

We present a simple framework to pinpoint the
most significant sectors affecting gas flexibility, na-
mely a stocktaking of existing infrastructure and
comparing capacity to historical utilisation, thus al-
lowing for the estimation of theoretical flexibility.
Bear in mind though that most of these flexibility fi-
gures are representing a theoretical maximum, sin-
ce due to physical infrastructural bottlenecks and
regulatory constraints not all flexibility can be reali-
sed.

Natural gas imports from external markets account
for 60% of gas consumed in Europe. 80% of the gas
imports is supplied by four non-EU countries (Alge-
ria, Norway, Qatar and Russia), and Russia gives 25%
of these volumes. Russian import equals 1226 TWh
(~126 bcm) per annum, meaning a 3559 GWh (~335
mcm) daily consumption. In case of a sudden loss of
Russian flows to Europe, this figure must be met
with alternative sources of supply. The following
supply or demand side measures may be utilised to
balance out the missing supply:

Figure 17 Possible supply interruptions in February at the end of 6-month Russian supply disruption scenario, average winter conditions

NON-COOPERATIVE
SCENARIO
6 months Russian
disruption
Share of disrupted
demand
in February

No effect

COOPERATIVE
SCENARIO
6 months Russian
disruption
Share of disrupted
demand
in February

No effect
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Supply side measures

—_

Raise domestic natural gas production

2. Ramp up the utilisation of LNG regasificati-
on plants

3. Increase the withdrawal from gas storages

4. Increase import shipments from pipeline

suppliers other than Russia
Demand side measures

5. Inthe power sector and district heating gas
fired units, that are capable should switch
to alternative fuel source (typically oil) or
other, non- gas fired units can come online

6. The rest of the heating sector - dominantly
individual households and services - can
save some gas by heating the homes to lo-
wer temperatures, and/or those that are
capable by switching to other fuels (electri-
city, biomass, coal, oil)

In our simple analysis, we present two estimates: an
average flexibility, which means that we subtract
average winter use from technical capacity, and a
low flexibility, in which case a high daily utilisation is
assumed.

Supply-side addjustment
Flexibility of production

In some European countries, indigenous consumpt-
ion is present. Although the European gas fields are
generally on the depletion, production may allow for
some daily flexibility. To quantify this figure, we as-
sumed the maximum historical daily production as
the technical maximum and then compared this fi-
gure to the average 2012 daily production. Total
European flexibility adds up to 2016 GWh (~213
mcm/day). About three quarter of this flexibility,
1530 GWh is covered by the Groningen gas field. It
must be noted that the Dutch government will limit
extraction from the Groningen field - due to seismic
risks. Without the Groningen gas field, daily flexibi-
lity of indigenous production drops down to 485
GWh (~51 mcm/day).

Flexibility of LNG regasification terminals

LNG regasification plants were greatly under-utilised
in 2013: average daily utilisation was 20% of their to-
tal technical capacity. If, in theory, all terminals were
to run at their full capacity, an additional 4016
GWh/day (238 mcm/day) capacity increase would be
possible. Greatest potential can be found in British,
Spanish and French terminals.

Storage facilities

Existing underground storage facilities possess vast
withdrawal capacities, which have been under-utili-
zed lately. In 2013, average utilisation of the withd-
rawal capacities was merely 29%. Even in the coldest
day, this figure was only 55%. The average flexibility
scenario allows for 9820 GWh/day (nearly 1
bcm/day) withdrawal capacities, while the low flexi-
bility option gives 6200 GWh/day (650 mcm/day).

Non-EU pipeline suppliers other than
Russia

Algerian and Norwegian pipeline suppliers offer an
alternative to Russian-imported gas. Comparing
2012 average utilisation to the maximum of 2008-
2012 volumes we get an estimate of alternative pi-
peline flexibility of 608 GWh (~65 mcm).

Demind-side adjustment
Reducing indoor heating

To determine the effect of indoor temperature on
gas consumption, we estimate the relationship bet-
ween outdoor temperature and daily natural gas
usage in some selected European cities. This relati-
onship differs greatly between European countries
and cities, depending on climate, heating sector
characteristics and consumer behaviour. We assum-
ed that a 1 degree colder temperature indoors is
equivalent with a 1 degree warmer temperature
outdoors. Based on four European cities (Warsaw,
Milan, Paris and Budapest), this estimation gives a 2-
9% saving on consumption. Expert estimates provi-
de a 6% saving for 1 degree colder indoor tempera-
ture, corroborating our results. As a rule of thumb, a
6% saving on gas consumption will be used as an
EU-wide saving potential. Since EU gas consumption
totalled 5000 TWh (~462 bcm), a curtailment of in-
door heating by 1 degree would reduce gas usage
with 820 GWh (86 mcm) on a daily level.

Fuel switching of the power sector

Gas-fired power generating capacities are commonly
used in Europe to meet the daily peak demand and
provide balancing services. Due to low electricity
wholesale prices, stagnating gas prices and low CO,
quota costs, coal generation turned out to be more
favourable in Europe. Nevertheless, there are still
gas-fired units operating in Europe, even at lower
utilisation. Switching of these units to oil is techni-
cally feasible, some Member States even require
gas-fired units to keep oil reserves on the site of the
power plant to allow for quick switching. Gas-to-oil
short term switching gives a saving of 3425 GWh/day
(360 mcm/day).

REKK Hungarian Energy Market Report Q4 2014



Energy Market Analyses

Total flexibility of the European gas sys-
tem

We give two estimates: in case of average flexibility
option, LNG regasification terminals are used at the-
ir average capacity and we assume the total flexibi-
lity of the Groningen fields. As for the low flexibility
scenario, we assume the highest daily utilisation for
LNG terminals and storages, thus allowing for a limi-
ted flexibility option and no flexibility at the Gronin-
gen fields. In total, average flexibility option allows
for a daily adjustment of more than 20 000 GWh
(~2.2 bcm), while even in the low flexibility option
the system has 13 700 GWh (~1.4 bcm). Greatest as-
sets are the storage, fuel switching in the power sec-
tor and increased LNG flows. As compared to the
3400 GWh/day (~355 mcm/day) lost flexibility, Euro-
pe has 4-6 times higher daily flexibility option (Figure
18).

Barriers to the full utilisation of the
existing flexibility measures

However, this simple framework does not take into
account the infrastructural and regulation-related
constraints intrinsic to the natural gas system, thus
this figure only serves as a theoretical maximum.

First and foremost, natural gas markets in Europe
lack transparent and ubiquitous price signal. Even
though gas is traded on exchanges, most of the na-
tural gas flows based on long-term contracts and re-
gulated prices. The signal offered by the price itself
in case of a supply shock on a liquid market would
allow for the quick adjustment on the market.
However, a number of government (e.g. price caps,
mismanaged strategic storage) and dominant player
influences (long term contracts) constrain the delica-
te workings of the gas market.

Second, full utilisation of the technical
withdrawal capacities may not be pos-
sible. Withdrawal rates are highly de-
pendent on the geological conditions
(eg. whether storage site is a depleted
gas field or a salt cavern) and the rela-
tive volumes of working gas stored.
Storage data published by operators
tells that withdrawal rate may drop to
20-50% of the technical withdrawal ca-
pacity at working gas levels below 50%
of total working gas capacity. Lacking
interconnections between member sta-
tes inhibit the storage usage in neigh-

25000

20000

15 000

10 000

Gas volumes, GWh/day

5000

bouring countries. Moreover, storage 0

facility located in a neighbouring count-
ry may not be fully utilised in case of an
emergency situation, when the security
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of supply for a region is jeopardized.

Third, LNG capacities may not be used up to their
full capacity due to the lack of LNG importing ves-
sels, or constraints in long term LNG contracts.

Fourth, flexibility of indigenous conventional natural
gas production is dwindling and unreliable: natural
gas fields are on the depletion in Europe, ramping
up production may only be feasible on the short
term. For instance, extraction will be capped for the
coming years in the Groningen natural gas field, the
greatest production asset in Europe. Non-convent-
ional production has not commenced yet in Europe
and thus may not serve as a short-term flexibility
option.

Fifth, the demand side adjustment of indoor heating
is impossible to enforce in most buildings, thus poli-
cies aiming to reduce gas demand via heating ad-
justment may yield meagre savings only.

Finally, the estimation before assumed supply and
demand appear at the same point. This is clearly not
the case, even if we find huge unused flexibility in
Western Europe, gas may not be transported to Eas-
tern Europe due to transmission bottlenecks or re-
gulatory constraints.

Therefore the above estimation may only serve as
an indicative example, but falls short of grasping the
intrinsic workings of the natural gas networks of
Europe. To include network and regulatory constra-
ints to the scope of our analysis, we apply REKK's
EGMM and EEMM.

Figure 18 Theoretical maximum daily adjustment of the natural gas infrastructure

Alternative pipeline

Production

Cooler indoor
heating

STORAGE

| D

Flexibility lost Low flexibility Average flexibility
Source: REKK estimation based on Eurogas, Eurostat, ENTSO-G
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Effect of physical reverse flow on
CEE markets

REKK's EGMM incorporates European gas pipelines,
LNG terminals and storages, as well as indigenous
production, long term contracts and country-level
demand. Consumption is modelled on a monthly
basis, and so intertemporal arbitrage by storage is
an option. The model allows for trading between
countries, as long as long interconnector constraints
and long-term contracts allow it. Model outputs are
monthly consumption figures and monthly country
prices.

Our analysis with EGMM showed that network in-
vestments since 2009 have greatly contributed to
the resilience of the European gas system. Further-
more, it became apparent that allowing reverse flow
in non-crisis situations does little in term of prices.
The real value of these capacities comes into use
only when a major interruption occurs. Reverse flow
turned out to be more beneficial in the EU-12" than
in the EU-28, and the long-term effects were more
substantial than the long-term ones.

Infrastructure investment realised in the region may
be regarded as a means to enhance the flexibility of
the European gas system. Recently, a new LNG ter-
minal has been commissioned in Lithuania, a new
regasification plant is about to start operation in Po-
land and an interconnector between Hungary and
Slovakia is about to start shipping gas. Besides costly
investments, capacity expansion on the border is
still possible by cheap and simple technical modifi-
cations of existing infrastructure allowing reverse
flows on the existing pipelines.

Figure 19 Reverse flow directions, in % of dominant direction

Reverse flow
direction

—_—
s No reverse flow

Share of reverse flow capacity
in dominant direction's

capacity

Source: ENTSO-G, 2014 June, TSOs

! Czech Republic, Slovakia, Poland, Romania, Hungary, Estonia, Latvia, Lithu-
ania, Bulgaria, Slovenia, Croatia, Finnland

Historically, the gas transmission system was set up
to allow for the transport of natural gas to Europe
from suppliers outside Europe. Long-term contracts
facilitating the transport of gas coming from costly
upstream investments constrained the possibility of
reverse flows by means of three mechanisms:

€ Destination clauses prohibited re-selling of
gas to another country, jeopardizing trade
of gas between European countries. This
way European countries were not interes-
ted in investing in new network infrastruc-
ture or allowing reverse flows on any
existing pipelines.

€ Delivery clauses required the gas shipped
at certain network points, usually at the
border of the country. This further const-
rained striking alternative deals with other
suppliers or trading gas between European
countries.

€ TOP obligations defined an annual contrac-
ted quantity of gas to be shipped to the
importing country, allowing for +10% flexi-
bility of the ACQ to manage demand varia-
tions due to temperature swings. However,
this flexibility is not sufficient to trade sig-
nificant amounts of gas to neighbouring
countries.

Due to these three factors, the gas transmission
system in Europe exhibited a predominantly east-
west network topology, not allowing for reverse
flow on the major pipelines.

To help the creation of an internal European gas
market, the Third Energy Package abolished the
destination clauses. Still, delivery clauses and TOP
obligations remained in force. Virtual reverse flows
started to emerge on existing pipelines, helping the
more efficient workings of the gas market in non-
crisis situations. However, in case of major disrupt-
ions, the gas network should be able to ship gas on
major pipelines to the other direction. This requires
network investment, which has not been realised in
all cases. Compared to new pipeline investment,
upgrading an existing pipeline with reverse flow ca-
pabilities is a more cost-effective option. During the
20009 gas crisis, a number of pipelines were found to
be able to host reverse flows: gas from Germany th-
rough the Czech Republic was shipped to Slovakia,
and Greece supplied Bulgaria by the end of the cris-
is. Learning these lessons after the crisis, new EC re-
gulation required all TSOs to make their inter-
connectors capable of reverse flows. However, the
regulation provided the possibility for National Re-
gulatory Authorities to grant exemption from rever-
se flows, based on cost-benefit analysis.
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In order to encourage infrastructural investment ab-
le to increase security of supply and boost integrati-
on of national energy markets the EU has created a
special financial scheme in 2009, the European
Energy Programme for Recovery (EEPR). The scheme
supported 1360 million Euros to gas infrastructure
investments, of which 1285 million EUR was alloca-
ted to new interconnection development, and 78
million to reverse flow projects. Since 2009, ten re-
verse flow projects received support, costing at most
30 million EUR. Figure 19 summarizes the existing
reverse flow capabilities of the European gas sys-
tem, 5 years after the Ukrainian crisis and establish-
ing the EEPR (Figure 19).

It is apparent that reverse flow is possible on all ma-
jor transit pipelines (TAG, WAG, Brotherhood).
However, many interconnectors are still unable pro-
vide reverse flow services or have reverse flow capa-
cities significantly smaller than the dominant
direction. Reverse flows capability are not in place
major transport pipeline crossing the Balcans and
South Eastern Europe.

Enabling reverse flow in our region (in CEE contries)
proved to be a hard task too. The HAG exemption
request was disputed in the case of the HU>AT di-
rection by the Hungarian regulator, claiming that on
the Hungarian side the pipeline was originally built
for bi-directional flows, so from their perspective
they do not see the logic for an exemption. The dis-
pute is not yet resolved.

On the Hungarian-Romanian border the Romanian
TSO was reluctant to invest in reverse flow from Ro-
mania to Hungary. Hungary was again against the
exemption, claiming that in a supply disruption Hun-
gary could use Romanian sources (storage or dom-
estic production). The Commission was involved in
the negotiations and a minor reverse flow capacity
(5% of the total capacity) was inaugurated in 2013.

The Commission had to be involved into
negotiations on the Greek-Bulgarian

3500
and Romanian-Bulgarian physical re-
verse flow projects in order to bring the 3000
parties to an agreement. However these 2 500
projects proceeded very slowly. 5
‘g' 2 000
To sum up, reverse flow allows for cost- F
effective mitigation of short and long S 1500
term gas crises, serving common Euro- S oo
pean interest. However, current short-
sighted regulatory practice in Europe li- 500
mit reverse flow capabilities, allowing
for exemptions on crucial network inf- 0
rastructure elements. It is worthwhile to

reconsider the modification of frame-

work regulation allowing for these exemptions and
try to expand reverse flow capabilities to all pipeli-
nes.

FUEL SWITCHING OF THE
POWER SECTOR

The energy transformation sector is a large consu-
mer of natural gas: in 2012, 30% of total EU natural
gas consumption was covered by electricity and he-
at generation. Natural gas consumption of power
plants showed a steadily increasing trend up to
2008. From 2008, electricity-only production plum-
meted due to falling power prices and heavily dec-
reasing negative spark spread, which resulted in a
1000 PJ drop in consumption from 2008 to 2012. Gas
consumption in CHP plants did not decrease, most
probably due to the heat sales of generation.

The energy sector may allow for two types of fuel
switching: on the short term, natural gas-fired units
may be replaced with oil firing, medium term ad-
justment allows for higher utilisation of coal fired
units (Figure 20).

To assess the fuel switching ability of the Member
States, we listed the coal-fired fleet and the gas-fired
capacities in Europe. Capacity data were obtained
from REKK's EEMM model (which uses Platts's Power
Plants tracker figures and REKK's data collection).
Production figures were obtained from Eurostat's
databases, by estimating electricity production bas-
ed on fuel consumption of the units.

On EU-26 average, it is apparent that utilisation rate
of gas-fired units has been steadily dropping since
2004. Several factors contributed to this decrease:
strong interest to invest in CCGT power plants, inc-
reasing renewable production, stagnating electricity
demand after 2008, and falling spark spread after
2010. In 2012, utilisation of gas-fired power plants

Figure 20 Natural gas consumption of electricity, CHP and heat only plants in the EU-26
(without Malta and Cyprus)
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Source: Eurostat
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Figure 21 Gas-fired and coal-fired production compared to theoretical electricity
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was 22% on average in the EU-26. In parallel, coal
utilisation has been raising up to 50% in 2012 and
replaced the more expensive gas-fired units.

Based on historical price developments, we can't ex-
pect natural gas to regain its place. Our calculations
indicate that only a twofold increase in coal prices
would allow for natural gas-based energy producti-
on to be competitive.

Installed capacity-wise the European power system
has ample capacities to switch total natural gas pro-
duction to currently unused coal generation. In the-
ory, installed coal capacities in the EU-26 (not
including Malta and Cyprus) allowed for the produc-
tion of 1650 TWh electricity, while gas-fired capaciti-
es would produce 1956 TWh if they were running at
every hour. It has to be noted that these figures are
only theoretical value, providing us with a rough est-
imate of the flexibility coming from fuel.switch. If the
coal is cheaper how could it be possible that the
average utilization rate of coal is “only” 50%, and si-
milarly why is the natural gas utilization rate not dri-
ven to zero? There are three reasons behind this
phenomenon:

Table 1 The effect of a new 5000 MW DE-CH-IT cross-border line on electricity price, coal
and gas fired power plants’ utilization rates

With new
cross-border line
44.9

Without new
cross-border line

& Cogeneration production driven by
heat demand is based on natural gas;
coal fired power plant cannot take over
their role.

€ Cross-border capacity quantity is
insufficient to let the underutilized coal
fired capavities export their production
(Figure 21).

For example, in Germany in off-peak
hours average utilisation of coal-based
units is only 40%, since renewables,
nuclear and CHP generation is still a
cheaper option than coal-based power generation.
In peak hours, average utilisation of coal-based units
may raise up to 80%.

Another reason for lower coal-based utilisation is the
lack of sufficient cross-border capacities. Although
the European grid is a more meshed system than
the natural gas networks, bottlenecks still exist. To
show the effect of network constraints on the gene-
ration, we modelled a reference scenario in the
EEMM and compared this to the case when a 5000
MW interconnector was added to connect Italy with
Germany via Switzerland (Table 7).

The modelling shows that German coal-based units
now are able to replace Italian natural-gas based ge-
neration, due to the increased cross-border possibi-
lities. On European level, this means a 1.4% increase
in total coal-based utilisation and a 1.2% decrease in
natural gas-based utilisation. To sum up, although
coal utilization was only 50% in 2012, it cannot inc-
rease in the short run due to the current of structu-
re of load patterns and insufficient cross-border
capacity in the power system. The expansion of in-
terconnections in critical borders may allow for lo-
wer gas consumption and higher utilisation of
coal-fired units

Another source of flexibility coming from the power
sector is gas-to-oil switch: this is technically possible
both in the short and in the long run. However, not
all gas-fired units are able to simply
switch their fuel. 90% of gas-fired power
plants commissioned before the 1970's
are capable of switching to oil without

Difference

Electricity wholesale price

€/MWh 56.0

43.1

53.7

Coal utilisation, % ) 68.1
58.6

142

Natural gas utilisation, % X 13.9

61 further adjustment, whereas less than
= 30% of gas-fired units commissioned
20 after 2000 is able to do the same. Steam
12 turbines switch easier than gas turbi-
00 nes, 75% of steam turbines have dual-

17.2
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Figure 22 Dual-firing capability of European power plants
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tural-gas based production. To generate
a unit of energy from oil is more expen-
sive and not as clean GHG emission-wi-
se. Burning oil instead of natural gas can cause local
emission problems, especially in large cities. In the
90-110 USD/barrel crude oil price range, natural gas-
based electricity production is cheaper. However,
the 70 USD/barrel crude price of late 2014 makes
the oil-based generation more favourable than gas-
based, without prejudice to the non-GHG emission-
related costs of oil-firing.

Finally, we quantified the price effect of a major dis-
ruption in gas supply to Europe. In this case, gas-
based power generation ceases completely. Our two
infrastructure scenarios represent the 2014 situati-
on and the 2020 infrastructure. The 2020 infrastruc-
ture includes all renewable capacities set by
member states in their NREAPs, and all additional

EE RO LT HR IE HU SI NI SK SE FI PL GR ES BE GB PT DE LV DK IT AT BG NL FR CZ LU

Source: Eurostat and REKK estimation

network investment set in the TYNDP of ENTSO-e.

Surprisingly, electricity prices are affected less se-
verely in the EU-12 region than gas prices. The regi-
on suffers less price increase than Europe on
average. None of the countries need to institute lo-
ad curtailment. The answer to this puzzling differen-
ce compared to the EGMM results may be the fact
that in the EU-12 power plants were greatly under-
utilised in the reference case and in the same time
possessed sound fuel switching abilities, whereas in
Western Europe, utilisation was higher in the refe-
rence case and switching capabilities more constra-
ined. On average, prices increased by 13 €/ MWh
(Figure 23).

Figure 23 Effect of a natural gas disruption on the wholesale electricity prices in 2014
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The 2020 scenario shows similar results, but the pri-
ce effects are less harsh: new renewable capacities
and low demand growth mitigate the price effects.
On average, prices increased by 11 €/MWh, Italy and
UK are affected the most.

SUMMARY

Our three short analyses showed that the European
countries would be hit heavily by a sudden cut of
Russian supplies through Ukraine, both in the gas
and electricity sectors. However, the European gas
network and electricity grid is capable of tackling this
crisis on the short term even with the current

infrastructure. Congestion on the interconnectors
inhibits the full utilisation of the potential of the
network and the grid. Some of this congestion may
be handled by removing regulatory constraints and
introducing reverse flows on all interconnectors. On
the electricity markets, gas to coal switch is also
limited by network bottlenecks, while the main
barrier of gas to oil switch is the market price and
the unfavourable emission characteristics of the oil
firing.

ERRA Course: Introduction to water utility

regulation

February 16-20, 2015, Budapest

The course features 5 days dedicated to the core
responsibilities and activities of water utility regula-
tory authorities with regard to the oversight of the
regulated utilities, principles and practices of tariff
setting, performance benchmarking, and new deve-
lopments in the regulation of the sector.

The level of the course is introductory: it aims to
provide basic, but comprehensive training. Partici-

pants will gain knowledge on key economic concepts
guiding the operation of the sector, the challenges
faced by sector participants including the wider
problems of water management, and the role of the
regulator and regulatory models including best
practices.

Visit: www.rekk.eu
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The implementation of Art 7 of the Energy

Efficiency Directive

he Energy Efficiency Directive (EED) (2012/27/EC) addresses one of the key goals identified in the Euro-

pe 2020 Strategy, namely a 20% reduction in projected primary energy consumption by 2020. The EED
puts forward a comprehensive policy package targeting various sectors with untapped energy savings po-
tential with the intention of placing the community back on track to achieve the 20% target.

First of all, the EED requires Member States to set
their indicative national energy savings target by
2020 (Art 3). Apart from setting national target
(translated into absolute level of energy consumpt-
ion in 2020), the EED introduces a number of provi-
sions such as the preparation of national building
energy efficiency strategies (Article 4), a requirement
to renovate 3% of public sector buildings each year
(Articles 5 and 6), the need to establish energy effici-
ency obligation schemes or alternative measures
(Article 7) and provisions for auditing and metering
(Articles 8 to 12).

On the basis of national notifications related to the
implementation of the EED, the Commission has est-
imated that the EU will miss its 20% energy savings
target for 2020 by 1-2%. In order to close this gap
the Commission concluded that proposing new legi-
slation in this regard would not have a significant ef-
fect by 2020 and that the best approach for
achieving the 2020 target would be to strengthen
the implementation of existing legislation.” In its
Communication, the Commission therefore stated
that it does not intend to propose new measures, at
the same time it called on the Member States to in-
tensify their current efforts to ensure joint delivery
of the 2020 target.?

Energy efficiency obligations schemes (EEOSs) (Art7)
are expected to contribute substantially to the achi-
evement of the energy savings ambitions of the EU.
Article 7 requires MSs to introduce energy efficiency
obligation schemes with a target that is at least equ-
ivalent to achieving new savings each year (from
2014 to 2020) of 1.5% of the annual energy sales by
volume. The obligated parties can be energy suppli-
ers and/or distributors. The inclusion of this policy
tool to the EED is based on the generally positive ex-
perience with such schemes in a number of Europe-
an countries such as the UK, Italy, France, Denmark,
the Flanders region.

Art 7 offers a high degree of flexibility both in terms
of defining the actual savings target and the modes
of achieving it:

1 SWD(2014) 255 final

2 COM(2014) 520 final

3 The MSs can use these 4 reduction options fully or partially and in any
combination but the overall reduction should not exceed 25% of the savings
target.

€ MSs can deduct the energy use in the tran-
sport sector from the baseline (2010-2012
average of final energy consumption).

€ MSs can further reduce the savings target
set agains the adjusted baseline up to 25%?3
by the followings:

Gradual phase-in of savings rate: 1% in
2014 and 2015; 1.25% in 2016 and
2017; 1.5% in 2018-2020.

Allowing the energy use of industrial
installation covered by the EU ETS to be
counted towards the target.

Allowing energy savings from transfor-
mation (heat and electricity generation),
transmission and distribution to be
counted towards the target.

Allowing savings from early action to be
counted towards the target (implemen-
ted after 2008 and having effect at least
until 2020).

€ MSs have the option of implementing al-
ternative policy measures instead of, or in
combination with, EEOS if it results in the
same level of energy savings. These alter-
native policy measures include:

energy or CO, taxes;
finance and fiscal incentives schemes;
regulations or voluntary agreements;

minimum standards for products (inc-
luding buildings) and services;

energy labelling schemes; and
trainings, education and advisory sche-

mes encouraging more efficient energy
use.
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MSs were required to notify the European Commis-
sion how they intend to implement Art 7 including
the use of the above mentioned flexibilities by 5 Dec
2013. In addition, they could provide further infor-
mation in this regard in their National Energy Effici-
ency Action Plan (NEEAP) due in April 2014. In the
following sections we provide a brief overview of
how the 28 countries plan to implement Art 7 of the
EED and discuss some general problems in their
implementation approach.

The use of EEOS

Energy efficiency obligation scheme is the default
policy option of the EED, intended (by the Commissi-
on) to bear a lion's share of the targeted energy sav-
ing. Even though the details of the schemes are not
fully developed by some MSs, altogether 17 countri-
es have decided to use obligation schemes to meet
its savings target under Art 7, either as the only me-
asure or in combination with alternative policy mea-
sures. Two MSs have them already in operation
(Denmark and Poland) and two others are planning
to implement them (Bulgaria, Luxembourg) as the
only policy instrument for Article 7 (Figure 24). Other
MSs will use only alternative measures. On the basis
of MS submissions 38% of the proposed savings at
the community level will be generated by obligation
schemes making it the most important policy mea-
sure in terms of proposed savings but failing to be a
truly default instrument. Apart from EEOSs, taxes,
standards and fiscal incentives are important policy
instruments as well showing that MSs are keen to
keep using more traditional policy tools (Figure 25).
The majority of savings is expected from the buil-
ding sector (Figure 26).

Cross-cutting energy and CO, taxes were included
by 10 MS and tax rebates for energy savings techno-
logies or measures were notified by 6 MS. Truck and

Figure 25 The share of the various policy measures in the total proposed savings, EU28
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Figure 24 The current uptake of EEOS in Europe

. EEOS used only or in combination
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road tolls are also included in this category on the
basis that they increase the cost of energy con-
sumption (hence reduce consumption) even though
are not specifically labelled as energy taxes. It is im-
portant to note that MS can only claim savings for
energy and CO, taxes that are additional to EU mini-
mum levels of taxation. Financial incentives usually
mean non-refundable grants or other forms of fi-
nancial incentives (financed from national and EU
funds) dominantly for building refurbishment. Simil-
arly, energy efficiency regulation usually cover nati-
onal buildings energy efficiency regulations that go
beyond the EU legislation. Some countries reported
voluntary agreements with industry for the reducti-
on of energy use (e.g. UK, Belgium, Finland).

Three main issues stand out in the imp-
lementation of Article 7 by Member
States. Firstly, the decision of almost all
MSs to propose lower energy savings
targets results in insufficient quantity of
savings. Secondly, due to the inclusion
of various alternative measures (apart
from EEQOSSs) the risk of policy overlap is
substantial that might mean the over-
estimation of expected savings. Finally,
the risk of non-delivery is considerable
as well due to methodological weak-
nesses.

Almost all MS used the option of exclu-
ding the energy use of the transport
sector from the baseline (with the ex-
ception of Sweden). As a consequence,
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Figure 26 The shares of target sectors, EU28
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the baseline got 32% lower (adjusted baseline).* In
addition, most MS (with the exception of Denmark,
Portugal and Sweden) use the available exceptions
to full extent. This reduces the EU28 cummulative
savings target for the 2014-2020 period (calculated
from the adjusted baseline) from 42 to 33% that is
only marginally higher than the minimum provided
by the 25% reduction option.®

The 2011 Impact Assessment assumed that Art 7 will
result in an annual primary energy savings by 2020
of 108-118 Mtoe.® The Commission recalculated the
expected saving on the basis of the final EED text
and considering the 25% exemptions and provided
an estimate for annual savings in 2020 of 84.8 Mtoe.
MS proposed 77.8 Mtoe primary energy savings tar-
get for 2020 in their notifications (Figure 27). A com-
parison with the initial 2011 Impact Assessment
shows that the targets proposed by MS
are 30% lower than the expected sav-
ings.

120

4 Proposing actions that are not ad-
ditional,

€ proposing actions that are not ai-
med at energy savings and

€ proposing projects that are not ai-
med at end-users.

® Buildings

53% Additionality is a key issue: only those

savings can be counted towards the Art
7 target that go beyond the minimum
level required/prescribed in the EU legi-
slation.” This requirement influences
heavily the savings from energy effici-
ency improvement in the building sec-
tor and from energy taxes as these
policy measures take up a significant share of pro-
posed energy savings. This means that only savings
deriving from building refurbishment above the mi-
nimum level defined by the EPBD is eligible under
Art 7.8 The recast EPBD requires MS to establish a
cost optimal methodology for new buildings and for
refurbishments of existing buildings. Similarly, only
the effect of the differential between the EU mini-
mum and the actual higher tax level can be accoun-
ted against the Art.7 target.’

Figure 27 Comparison of expected energy savings in 2020, Mtoe

Apart from the low ambition of MSs
manifested in the use of target reducti-
on options, some typical methodological
weaknesses identified in relation to the
measures proposed in the national
implementation plans carry further risk
of non-delivery:

Primary energy savings in 2020 (Mtoe)
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Energy saving target based
on MS submissons

4 According to Eurostat data for 2010-2012, the percentage of final energy used for transport is 32% of total final energy consumption.
° If the 25% exemptions are fully used, the cumulative energy savings between 2014 and 2020 drops from 42% to 31.5% of the baseline.

6 SEC(2011) 780 final

7 Annex V of EED

82010/31/EU

9 2003/96/EC Energy Performance of Buildings Directive (EPBD)
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Another methodological issue is the inclusion of po-
licy measure that are not aimed at energy savings
per se (mainly renewable energy projects) or not ai-
med at energy savings at end-users. The eligibility of
renewable energy production is an ambiguous issue
as increased renewable energy production saves
fossil-based energy use but the Commission interp-
retation is that only measures targeting exclusively
energy savings are eligible. Several MSs has propos-
ed measures aimed at energy savings at generation
and/or transport of energy (transmission and distri-
bution) such as CHP promotion and network loss re-
duction that cannot be counted towards the target
as Art 7 of EED requires the savings to be achieved
at end-use. These savings can only be accounted for
under the 25% flexibility cap.

The implementation of Art 7 in
Hungary

The Art 7 notification submitted by Hungary is virtu-
ally void of content. It reflects the indecisiveness of
the government on the issue: neither the actual sav-
ings target (inclusion of the energy use of the tran-
sport sector in the baseline or the use of the 25%
flexibility options) nor the policy measures planned
to be used in implementation (the introduction of
EEOS) has been decided. In addition, Hungary so far
failed to submit its NEEAP as well.

We safely believe that Hungary will not introduce an
energy efficiency obligation scheme but would rat-
her rely instead on alternative measures, most im-
portantly EU funding available for the 2013-2020
financial period to support energy efficiency in-
vestments at buildings. Other CEE countries are li-
kely to use these funds actively even though only the
Czech Republic and Latvia mentioned them explicitly
in their implementation plan. These funds - however
- cannot be directly disbursed to natural persons
(flat/house owners) due to EU regulation and hence
some forms of financial intermediaries are required
to tap the energy savings potential of the residential
sector.

Hungary has missed the deadline for transposing
EED in its national legislation and as a consequence
the Commission initiated an infringement procedu-
re (similarly to other 23 MSs). Apart from issuing a
“Letter of Formal Notice” Hungary (and Bulgaria) was
formally requested to show evidence of progress in
transposition (“Reasoned Opinion”). Hungary has to

10 COM(2014) 15 final
11 COM(2014) 15 final

supply the Commission with this evidence by the
end of January 2015 otherwise it will be referred to
the Court of Justice and risks financial penalty. The
Commission is in the process of preparation infrin-
gement procedures regarding the implementation of
Art 7 specifically.

Future legislative and policy
process

Energy efficiency has been recognised to continue to
play a significant role in delivering the EU's climate
and energy objectives for 2030. Within a Communi-
cation laying down the modalities for the policy fra-
mework for climate and energy in the period from
2020 to 2030, the Commission proposed a new re-
duction target for GHG emissions of 40% compared
to 1990"°. 25% energy savings have been assumed
for the cost-effective delivery of the 40% GHG re-
duction by 2030." Taking into account the important
role of energy savings to improve the EU’s security of
supply as highlighted in the recent European Energy
Security Strategy'?, the Commission has found it
appropriate to maintain the “existing momentum” of
energy savings and propose an ambitious energy ef-
ficiency target of 30% for 2030.'3 Even though the
ambition of the Commission for the 2030 energy ef-
ficiency target has been reduced by the Council from
30% to 27%, the Commission has the opportunity to
strengthen this goal back to 30% in the forthcoming
years.' Therefore the role of Art 7 is likely to remain
fundamental in the post 2020 era. In the light of the
energy efficiency target for 2020 and the forward lo-
oking target of 2030, it is necessary to assess the ef-
fectiveness of Article 7 in delivering expected savings
and, if appropriate, take steps in order to ensure
that its implementation would realize the potential
of EED and lead to the required level of savings by
the end of 2020 and contribute to the 2030 target.

The EED explicitly requires the Commission to assess
and submit a report to the Parliament and the
Council by 30 June 2016 on the implementation of
Article 7."> In conjunction, the Commission can put
forward a legislative proposal focusing - but not li-
mited - to the following aspect of Art 7:

€ to change the final date (“sunset clause”) of
Art 7 that is currently ending at 2020: this
would mean the extension of the lifetime
of articles, including new target setting for
the 2020-2030 period;

12 The recent European Energy Security Strategy views energy savings as ,one of the most effective tools to reduce the EU’s external energy dependency and exposure

to price hikes”. COM(2014)330
3 COM(2014) 520 final

14 COM(2014) 520 final

5 Article 24(9)
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€ to change the definition of savings target
including

® jts ambition level (currently 1.5% per
annum of energy sales to final consu-
mers),

® focus (only end-use energy savings are
eligible: no renewable use and genera-
tion/distribution efficiency improve-
ment are eligible/accountable),

® adjustment of the baseline with tran-
sport sector energy use (abolishment
or limitation of this reduction option),

76 Article 7(1), (2) and (3)

® flexibility options (modification of the
current 4 options) and overall cap
(changing the 25%)."°

The early review of Art 7 of the EED shows that the
Commission considers Art 7 as a key tool to deliver
the targeted savings by 2020 and would like to secu-
re that the expected savings will be delivered. In ad-
dition, it also reflects the fact that the Commission is
aware of the novelty of EEOS for the majority of MSs
and the complexity and methodological challenges
of its implementation.
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Recommendations for the implementation of a
successful renewable district heat generating

program in Hungary

Report on the 13 November 2014 workshop of REKK

he British Embassy hosted our autumn professional day titled ,,Regulatory prerequisites of a success-

ful renewable district heating program in Hungary”. During the event heat producers, service provi-
ders, project developers, and professional organisations, all with successful renewable based district
heating projects, and representatives of domestic and foreign regulators shared their experience and dis-
cussed the regulatory and institutional conditions of continued progress.

Indicating the importance of the topic, the event was
opened by Jonathan Knott, the ambassador of the
United Kingdom in Budapest, and Dr. Andrds Aradsz-
ki, minister of state for energy affairs within the Mi-
nistry of National Development. The National
Renewable Energy Action Plan - in line with the envi-
ronmental targets of the EU - anticipates over 25 PJ
of renewable based district heat generation by 2020,
ten times the present volume.

Domestic project experiences -
impressive developments

For the last few years a number of district heating
systems have made considerable progress trans-
forming their energy mix. Representatives of these
projects - LdszI6 Nyiri, the managing director of MI-
HO, Janos Adék, member of the board at Ho6dmez6-
vasarhelyi Vagyonkezel6 és Szolgaltatd Zrt. and Attila
Péterffy, CEO of Pannon H8erémda Zrt. - shared their
experience with the audience during the first section
of the workshop.

Figure 28 Targets of renewable energy based district heat generation within the National

Renewable Energy Action Plan

In Miskolc during the 2013-14 heating season the
share of renewables was already 47% within the fu-
el mix of the district heating system that supplies
30,000 apartments. The development of renewable
heat capacities was carried out with the direction of
private investors, but in close cooperation with the
municipal district heat supplier, using government
grants. A small biogas engine that has also been
awarded a prize of innovation provides heat for 319
apartments, the biomass boiler supplies 1119 apart-
ments, while the geothermal system - unique in
Hungary with its heat capacity of 2*30 MWth, cap-
able of generating 800 TJ heat in a year - produced
about 500 TJ heat during 2013/14. The full utilisation
of geothermal capacities is limited by the long term
contract with the natural gas fired heat producer.
Annually 172,400 tons of GHG emissions can be
avoided with the three systems together.

In Hodmezbvdsdrhely 8 extracting and 2 reinjecting
wells provide a total of 14 MW geothermal based
heat to the town, supplying 20% of households and
most public institutions. The success of the last few
years is underpinned by the continued
acquisition of new users for the district
heating system, including, for example,
hotels and supermarkets. As a result of

30,000

the extensive geothermal system the

25,000
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gas consumption of the heat centres of
the district heating system fell from 4.6
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Pécs today is the proud holder of the
greenest Hungarian city title as 99% of

based - the energy supplied by the district
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In addition to a small wood fired Finnish
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heating system of Pécs is the straw fired
power plant with a capacity in excess of
70 MW, built with a HUF 24 billion
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financing of the parent company. A critical precondi-
tion to executing the investment has been the close
cooperation among the power plant, the district
heating company and the municipality. A number of
difficulties arose during the investment, e.g. the Da-
nish company supplying the technology went
bankrupt. In order to ensure the uninterrupted
supply of fuel, the market for straw had to be crea-
ted, nearby farmers had to be educated on the stor-
age and sale of straw. Dalkia also took part in
training the farmers and financing their machinery,
and in order reduce risk, it engaged in contracts with
them covering 5+5 years. As a result of the success-
ful development, annually 80 million cubic meters of
gas consumption is precluded with the new system.

On top of geothermal and biomass fired production,
these systems also retain gas boilers as peak/reser-
ve capacity.

Where could funds for further
development originate from?

In his opening speech, Dr. Andras Aradszki, minister
of state for energy affairs, articulated that the
Government is committed to nurturing and further de-
veloping the district heating systems, as well as using
renewable energy. In order to reach the pledged re-
newable ratios, Hungary will promote all those solu-
tions that can reduce the gas dependency of district
heating to the planned degree.

In addition to biomass and geothermal based
energy use, energy generation from waste combust-
ion is also to be advanced (here a shift of emphasis
can be observed). In Hungary annually 15 million
tons of waste is generated of which only 5% is utili-
sed, while raw materials worth HUF 120-150 billion
are wasted as a result of large scale landfilling. In or-
der to expedite this transition, the Government aims
to develop waste management, and the correspond-
ing strategic plans are under preparation.

The goal of the government in support of the
promotion of geothermal district heating projects is
restraining the administrative and financial mea-
sures that inhibit or complicate their implementati-
on.

Financing the investments is a difficult question, but
the minister of state explained that they wish to
create opportunities for the modernisation of coge-
neration, heating plants, and heat transmission sys-
tems, the replacement of pipelines and the
reduction of their diameter, the replacement of heat
centres, the insulation of above ground pipelines
and the construction of underground pipelines.
Connecting heat districts and improving the energy
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efficiency of buildings will also be important. The ten
operational programs of EU financed assistance
provides about HUF 8700 billion of sources, of which
more than 1500 billion is available for the environ-
ment and energy efficiency operational program.
Within that from the perspective of renewable dist-
rict heating priority 5 is the most important: HUF 290
billion will be available for energy efficiency impro-
vement and the application of renewable energy
sources. The renovation of district heating systems
will be a separate measure with over HUF 40 billion
of funds.

In addition to state support in many cases private
capital may also provide funding for these investments.
Financing these projects can be attractive for private
financial institutions because a heat supply service
with predictable volumes without major price swings
generates dependable cash flows. Baldzs Jdvor, head
of the Financing Department at UniCredit Bank
described the ,non-recourse project finance” techni-
que employed for the financing of renewable energy
investments. The essence of this structure - different
from general corporate loans - is that the loan is ta-
ken out by a separate project enterprise, an SPV
(special purpose vehicle) the only activity of which is
energy sales, and the generated revenue covers the
repayment of the loan.

In case of suitable partners and a predictable (regu-
lated) heat price renewable energy based district
heating projects can be nicely financed. Financial
institutions, however, often impose stringent condi-
tions which, if not fulfilled, reduce the chance of the
positive approval of the loan application. Of these,
the following requirements should be highlighted:

i) revenue forecasts require a regulation that is
stable and predictable in the long run,

ii) if there is a regulatory change, however, it
should not impact already operating pro-
jects financed through loans,

iii) in case this still happens, the already operat-
ing project should be able to adapt to the
altered rules.

Another vital issue is the extent to which the price
setting methodology is transparent and accessible,
that is, which cost types are eligible in accordance
with Decree 50/2011" (e.g. can interests on the loan
be used towards the regulated price).

Another factor that can advance investments is that
in some regions a given renewable energy based
district heating system offers a lower, more attrac-
tive consumer tariff than the cost of individual gas
boiler systems.

T Decree 50/2011. (IX. 30.) of the Ministry of National Development
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Within the European Union the use
of renewable energy based district
heating has grown by 85% for the
last five years, with biomass in a
leading position

During the British opening presentation of the event
and the second section of the workshop the relevant
foreign experience was shared by the presenters. Jo-
nathan Knott, the UK ambassador to Hungary descri-
bed that while district heating penetration in his
country is relatively low at the moment, there are
ambitious targets for renewable energy use.

The strategic document on the future of heat gene-
ration published in 2013 (,Future of Heating") seeks
to achieve a 14% ratio for district heating systems?
within British heat consumption by 2030, and a 40%
share by 2050. Last year the Government of the Uni-
ted Kingdom created the Heat Network Delivery
Unit, the task of which is to support municipalities in
establishing community heat networks. In October
2014 the UK Investment Bank designated a GBP 10
million® sum for this financing goal, accessible to
municipalities through applications.

RES district heating projects receive additional funds
from the Renewable Heat Incentive, a long term fi-
nancial operational support program managed by
Ofgem. The RHI pays 2 pennies after each kWh of
heat produced from renewable energy and its goal
is to transform the heating systems of large, multi-
storey buildings to renewable energy sources.

European renewable based district heat generation
is dominated by biomass, providing close to 80% of
renewable energy based heat. Except for a few
member states, a support regime or regulatory envi-
ronment promoting less mature RES technologies
has not evolved. Gerald Bourland, the CEO of the
Central and Eastern European region of Dalkia repor-
ted on this trend. In Poland Dalkia succeeded in en-
larging its network (+3% annually) and already use
biomass fired boilers for some of their heat genera-
tion.

The system of the Estonian ex ante district heating
regulation was described by Mdrt Ots, the president of
the Estonian Competition Authority. The most typical
form of heat generation is district heat production
(with a share of about 70%), there are more than
200 district heating companies in the country. There
are substantial biomass resources, making up more
than 50% of the fuel mix, while the formerly prevai-
ling use of gas and heating oil declined.

Regulation of the district heating sector belongs to
the competition authority, which sets preliminary

prices for both producers and suppliers*. The regu-
latory amendment of 2004 allows municipalities to
define obligatory district heating areas, and most of
them made use of this option.

According to the regulation the tariff setting metho-
dology is cost based, the regulated price is the sum
of the opex, capex and allowed return (RAB x WACC).
The value of WACC is also set by the competition
authority, in line with market interest rates, its cur-
rent value is 7%. In addition to the monopolistic ser-
vice areas established through the municipal
definition of districts, preliminary price setting is al-
so justified by the fact that most district heating
companies (95% of them) are privately owned.

Because of the large work load of individual price
setting, based on the new, 2014 regulation a natio-
nal reference price is introduced. The calculation,
based on the bottom-up LRIAC model and assuming
a modern and efficient district heat producer and
supplier is expected to result in a reference retail
price of 5 €/MWh. District heating companies selling
their service below the reference price are free to
set their tariffs, independent of the regulation. For
companies that would continue to sell their heat
above the reference price, the individual price regu-
lation will stay in place. District heating networks not
in compliance with expectations on technological ef-
ficiency are obliged to make a development plan on
how they wish to reduce network loss below 15% (by
2017).

In Estonia a 2010 amendment of the regulation intro-
duced open access to the supply network for district
heat generating companies. According to the amen-
ded regulation if a new participant wishes to supply
heat to the district heating network, the supplier is
obliged to issue a tender and to select the heat pro-
ducer with the lowest cost, following an open com-
petitive procedure. Numerous district heating
suppliers have completed new contract procedures
and successfully achieved lower heat prices.

Criteria for success in the
regulation

In the third section of the workshop the conditions
of the regulatory framework were discussed with the
participation of prominent representatives of the
sector: Rébert Kubitsch, head of department at the
District Heating Price Regulation Main Department
of MEKH, the regulator, Attila Chikdn, CEO of ALTEO,
Csaba Fekete, president of the Professional Associati-
on of Hungarian District Heat Suppliers, Baldzs Boko-

2 heat networks
3 equivalent to about HUF 4.2 billion
4 Based on the new district heating regulation of 1998.
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rovics, president of the Board of Directors at Pan-
nErgy and Gyérgy Kasza, head of department at the
Climate Protection Projects Main Department of the
Ministry of National Development. The discussion
started with the keynote presentation of Péter Kader-
jak, director of the Regional Centre for Energy Policy
Research.

One of the most important lessons of the
round table discussion is that since com-
petitive heat supply depends on cheap he-
at, the sector would be better off if district
heating companies could allow the least
cost district heat producer to enter the
market. The waste heat of industrial facili-
ties, geothermal and biomass fired heat
producers, or even waste incineration
could generate heat at 40-85% of the cost
of gas boilers. Periodic tendering could be-
come a good practice in this direction. At
present, however, long term contracts limit
the decision sphere of district heat suppli-
ers (In Miskolc, for example, in case geot-
hermal heat is used, the capacity fee falling
on the unutilised heat generation of the
gas boiler also has to be paid based on the
present contract, amounting to 600-900
HUF/GJ.) According to the comments pro-
duction makes up 70% of the costs of dist-
rict heating, while distribution is
responsible for 30% of expenditures, thus
selecting a cost-efficient heat producer is
essential.

Investors, project organisers and financiers
all expect long term predictability, cont-
racts that last for 15-20 years, and it is im-
perative that all participants (regulator,
producer, municipality, consumers) can
commit themselves to the system.

The development of the regulation on pro-
ducer and consumer prices plays a key role.
Affordability for consumers and return gu-
arantees preferred by investors could both
be ensured by the introduction of a price
cap type system of price regulation that
would warrant predictability for a given re-
newable energy based district heating pro-
ject. This regulatory framework is easy to
plan and it can be combined with cost ex-
pectations based on technological bench-
marks. The performance of producers that
supply at a price below the regulated level
(for instance those with higher capex, us-
ing more adventurous drilling technologi-
es) could be exempted from regulatory
control.
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If this is not feasible, a business model can
also be based on annual price calculations
as long as the basic principles are known.
Within the sector the framework of the
central price regulation introduced in 2011
was difficult to form and a lot of criticism
has been voiced, but important steps have
been taken to increase transparency. The
MEKH contributed to the producer price
calculation of several projects, sometimes
in the form of preparing a preliminary pri-
ce calculation.

In order to promote developments it would
be important for investors to be able to reali-
se a WACC premium above currently allowed
returns, thereby stimulating the accomp-
lishment of riskier renewable projects that
require large investment costs, and the
entry of the generated heat into gas based
district heating networks that are occasio-
nally still more competitive.

The 4.5% gross return on assets allowed
under the current system results in close
to 7% of IRR5 on a 25 year time horizon, in
principle only slightly below the level ex-
pected by sector investors. It seems
worthwhile to continue discussions with
respect to refining the limits on allowed
returns, and several related proposals have
been put forward:

a) During the initial period following the
completion of the investment prices
should not be set annually, instead,
there should be a 5-7 year period of
frozen prices and any efficiency gains
achieved by the producer during this ti-
me could be retained as profit.

b) The 4.5% limit should apply to the total
project cost including awarded support
(such as KEHOP - the Environmental
and Energy Efficiency Operative Prog-
ramme).

€) Increasing the transparency of the sys-
tem, thus instead of setting prices for
the long term, it becomes important to
clarify the cost items that can be used
toward annual price calculations, en-
suring that producer prices would react
to the larger fluctuations of the price of
biomass within a five year period.

5 IRR: internal rate of return
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IV. The participants of the round table discus-

V.

sion were hopeful with regard to the use of
our 2014-2020 EU development funds.
Compared to the previous period the funds
available for district heating development will
likely double to approximately HUF 43 billion.
Another HUF 20 billion of additional faciliti-
es will also be available for district heating
investments in the form of non-refundable
support and guarantees.

a) The previous practice that developers
compile the projects based on the pub-
lished criteria when the tenders are an-
nounced, needs to be changed. The
soundness of the projects would be gu-
aranteed for district heating compani-
es, strategic investors as well as project
contractors by a reverse order: design-
ing and discussing a viable project that
satisfies real consumer needs before
the appropriate financing mix is as-
sembled. Therefore the availability of
tender facilities needs to be more pre-
dictable and reliable during the upcom-
ing funding cycle. One of the difficulties
in this field is that Hungary does not
have an approved District Heating Acti-
on Plan, leaving room for uncertainty
with respect to long term development
plans.

b) Based on recent average subsidies (e.g.
0.8 PJ/HUF 2 billion geothermal district
heat) it is clear that in addition to the
HUF 43 billion available from EU funds
additional financing sources will be re-
quired to meet renewable district heat-
ing targets.

On the regulatory side additional challen-
ges are posed by the unfavourable percept-
ion of district heat supply (usually among
those that do not use district heating) and
the continuously declining demand for heat.
Presently operating systems are not pre-
pared for the impact of energy efficiency
investments (building renovation can ge-
nerate savings of up to 60%) and this will
create severe problems. The need to ex-
pand the district heating consumer base is
thus an unescapable piece of the future
strategy.

VI. The participants of the roundtable empha-
sised that providing the own contribution is
an important problem with respect to the
investments. While funding sources are
available and district heating companies
wish to keep pace with modern technolo-
gies, the companies - often under munici-
pal ownership and facing broad financing
uncertainties - struggle to add their own
contribution to foster the development.

VIl. In addition to investment grants, support
through a feed-in tariff that is proportional
to the generated volume of heat could
provide predictability and the stabilisation
of cash flow for RES district heating pro-
jects. The current structure of operating
subsidies - the almost HUF 10 billion paid
from the Central Budget by MAVIR to com-
pensate for the losses of district heat
suppliers - is not a clever solution in the
long run, but a premium like the British RHI
support scheme would boost heat produc-
tion based on solar, geothermal or bio-
mass resources.

Modernisation of the sector, application of economic
and environmentally friendly technologies would be
important. This could be achieved through estab-
lishing the recommended regulatory framework
conditions.

The presentations of the workshop are available at the
webpage of REKK: www.rekk.eu

Further research results: REKK (2014): Renewable Based
District Heating in Europe - a policy assessment of se-
lected Member States (draft version)
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Renewable Energy and Energy Efficiency

Quarterly

REKK launches a Renewable Energy and Energy Effi-
ciency Quarterly electronic newsletter to provide ti-
mely and concise information on the development
of renewable energy markets and energy efficiency
policy developments in Hungary and in Europe.

From the contents of the 15t issue:
Focus
€ Implementation Of The EED

Development Of Technology And Fu-
el Prices

€ PV Panel Prices In Hungary
€ Biomass Price Developments

Hungarian Regulatory Panorama

Changes In Legislation

Changes In Renewable Capacities Based On
MEKH Resolutions

More Renewable Quotas For Matra, 15
MWe PV Capacities

No Considerable Withdrawals

Hamburger Hungaria To Commission A 42
MW RES Co-Firing Unit

Negligible New Waste And Biogas To The
Grid

€ Geothermal Consessions

* 66 O o

EU Regulation

€ 2030 Climate and Energy Policy Framework
- Final Decision Expected In October

€ Communication On Energy Efficiency And
Its Contribution To Energy Security And
The 2030 Framework For Climate And
Energy Policy

€ Results Of The Second Call Of NER300

Monitoring Of Investment Support
Options

€ EU Funding For Renewable Energy And
Energy Efficiency In The 2014-2020 Period

€ Investment Support: EEA And Norway
Grants For Geothermal District Heating

From the contents of the 2" jssue:
Focus

€ The Hungarian Strategy On The Energy Use
Of Building

Development Of Technology Prices
€ Estimated Levelized Cost Of Electricity

Hungarian RES-E Regulatory And
Market Panorama

€ Yearly Development Of RES-E Generation In
Hungary

Monthly Development Of RES-E Generation
In Hungary

Changes In Legislation

Changes In Renewable Capacities Based On
MEKH Resolutions

Prospective Wind Producers Sue the State
Few Renewable Power Plants Are To
Connect to The Grid

€ Geothermal Concessions

* e G0 o

EU Regulation

€ Delayed Energy Efficiency Directive
¢ Long-awaited Deal On The EU's 2030
Energy And Climate Goals

Monitoring of Investment Support
Options

€ RES and EE Grants In The Hungarian
Operative Programmes 2014-2020
€ Support For The Residential Sector
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EUROPEAN ELECTRICITY MARKET MODEL
(EEMM)

EEMM is the electricity market model of REKK developed since 2006 modelling 35 countries

Input
Erdmiivi Erémiivek elérhetd
hatarkéltség kapacitisa
Orszdgos Orszagos Hatarkeresztezs
kindlati gérbék keresleti gorbék kapacitdsok

}TIEIGOIN{

Az egyes orszdgok Kereskedelmi dramlasok Az egyes blokkok
egyensilyi drai az orszagok kbzdtt termelése
Output

ASSUMPTIONS

*
*

LR X X 2

Perfect competitive market

The model calculates the marginal cost of
nearly 5000 power plant units and the uni-
gue merit order for each country

12 unique technologies

Includes future power plant developments
Takes 85 interconnectors into account
Models 90 reference hours for each year.
By appropriate weighting of the reference
hours, the model calculates the price of
standard products (base and peak)

USAGE

L X 4

Provides competitive price signal for the
modelled region

Facilitates the better understanding of the
connection between prices and funda-
ments. We can analyse the effect of fuels
prices, interconnector shortages, etc. on
price

Gives price forecast up to 2030: utilizing a
database of planned decommissionings
and commissionings

Allows analysing the effects of public policy
interventions

Trade constraints

Assessment of interconnector capacity
building
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Base load prices and total
yearly trading in 2017

RESULTS

Base and peakload power prices in the
modelled countries

Fuels mix

Power plant generation on unit level
Import and export flows

Cross-border capacity prices

REFERENCES

*

006 6 o6 oo

Ranking of Project of Common Interest
(PECI) projects

Evaluating the TYNDP of ENTSO-E
Assessing the effects of the German nuc-
lear decommissioning

Analysing the connection between Balcans
and Hungarian power price

Forecasting prices for Easterns and Sout-
heast-European countries

National Energy Strategy 2030

Assessment of CHP investment
Forecasting power plant gas demand
Forecasting power sector CO, emmissions

Contact: Andras Mez6si

andras.mezosi@uni-corvinus.hu




EUROPEAN GAS MARKET MODEL
(EGMM)

EGMM is the natural gas market model of REKK developed since 2010 modelling 35 countries

Kereslet \ ( Nagykereskedelmi

Infrastruktira:
interkonnektorok,

Taroléi

e
Belféldi Fogyasztas

termelés orszagonként
TOP szerzddések =]
= Gazaramok az c
E {csSvezetikes & interkonnektorokon =
-
E LNG szerzddések) S

tarokdk,
LNG szallités] dtvonalak

készletvaltozas

"":]"';k:"p"':?':"" k;%k%%?m;‘gi‘:u
exogének: kilén TOP, spot J L [estvezetikes és LNG)
ASSUMPTIONS RESULTS
€ Perfect competitive market € Gas flows and congestion on interconnec-
€ Modelling period of one year (12 months) tors

€ LTC and spot trade in the modelled count- € Equilibrium prices for all countries
ries, pipeline and LNG suppliers € Source composition
€ Physical constraints are interconnection ca- € Storage levels, LTC flows and spot trade
pacities ¢ Welfare indices
€ Trade constraints: TOP obligation
€ Model includes domestic proiduction and REFERENCES
storages
€ Model calculates with transmission nd stor- € Ranking of Project of Common Interest
age fees (PECI) projects
& Effects of the Ukrainian gas crisis
USAGE € \Welfare effects of infrastructure invest-
ments (TAP)
€ Provides benchmark prices for the region € Regional security of supply scenarios and
€ Facilitates the better understanding of the N-1 assessments
connection between prices and funda- € National Energy Strategy 2030
ments. Eg. LTC market changes or storage € Regional storage market demand forecast
changes.
€ Price forecasts
€ Allows analysing the effects of public policy
interventions
€ Analysing trade constraints Contact: Borbala Takacsné Toth
€ Assessing effects of interconnector capacity
expansion borbala.toth@uni-corvinus.hu
€ Security of supply scenarion analysis
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