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 T Extreme price spikes were observed in January on the
Hungarian power exchange, HUPX. On 1 1th January in
some hours prices were as high as 300 €/MWh, whi le
in the neighbouring countries – except Serbia and
Croatia – prices remained relatively normal .

 T A confluence of factors explain the price hike: the
temperature dropped 10 °C below the average of the
past few years leading to a 6.5% increase in consump-
tion; non-planned outage of blocks of l ignite-fired
Mátra power plant and gas fired Dunamenti Power
plant; 200 MW drop in NTC from Austria to Hungary
compared to the normal level .

 T Al l together a close to 2400 MW “event” occurred in
the Hungarian price zone on 1 1th January, equal l ing
15% of the 17000 MW regional consumption.

 T Despite this, the Hungarian system was far from the
introduction of any kinds of consumer restrictions.

 T Europe-wide prices were higher on average in the last
half of January and simi larly in the coming years ex-
treme weather (severe frosts and unfavourable wind
conditions) can lead to much higher prices than the
market is accustomed to.

What did the January cold bring? Extreme
spikes in day-ahead prices in Hungary and the
region

In the past few years price spikes and persistently high
prices rarely occurred, however January showed that a
cold winter combined with a few other factors can increase
electricity prices not only in Hungary but also in the region.

Our short analysis mainly concentrates on the 1 1 th January
prices spikes that reached 300 €/MWh in Hungary, but
also the non-planned outage of blocks in Mátra and
Dunamenti power plant 7th January and the high regional
prices in the last two weeks of January wil l be observed.
Electricity prices did not reflect the supply shock, but the
transmission system operator needed to cal l in more re-
serves than usual to keep the system in balance.
Compared to the previous winter big changes can be ob-
served in the Hungarian day-ahead prices from the second
week of January. Whi le in 2016 December prices were
close to the 2015 December prices, after the price spike on
1 1 th January a 50-100 €/MWh surplus can be observed in
2017. To understand the reasons behind this phenomenon
we need to analyse the question in a regional context.

Increasing demand and decreasing renewable
generation in the wider region

First the wider region was assessed (AT, CZ, DE, GR, HU,
LU, RO, RS, SI), with countries included in the market-
coupl ing and other important countries in the region.
Prices are influenced strongly by the residual load, which is
the difference between the total demand and the genera-
tion of renewable and nuclear power plants (those with
low marginal cost that are “always” operating). Cold
weather in January raised consumption across Europe
whi le renewable based generation – mostly German wind
generation - decreased drastical ly in the second half of
January (from 35 GWh hourly average to 17 GWh). As a
result of these two occurrences, the regional residual load
on 18th and 25th of January (the last two Wednesdays of
the month, the days with typical ly the highest weekly de-
mand) were 20 and 23 GW higher than on 1 1th January
(also Wednesday), equating to a 15% and 20% increase in
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What happened on 11th January? Non-planned
power plant outages, low NTC, high demand

The demand in the above price zone (HU, RS, HR, BA, MK,
ME, AL) 1 1 th January reached its highest point since 1st
January 2016 due to extreme temperature. Demand was
1000 MW higher than a week later (on 18th January), close
to around a 6.5% surplus. The import of the region as a
whole, however, were not exceptional ly high: only 100 and
200 MW more electricity was imported one and two weeks
later. The biggest difference was found in the uti l isation of
the import capacities: on 1 1 th of January this was 95%,
whi le on 18th and 25th it was only 79% and 80% respect-
ively. This was caused by the price increase across the
wider region in the last two weeks of January, thus the
spreads between the countries fel l . So the high demand on
1 1th January was satisfied more from within the region.

In Hungary some significant non-planned power plant out-
ages occurred at the beginning of January. In the early
hours of 7th January blocks of the l ignite-fired Mátra power
plant were shut down – due to extreme cold - and the same
day the gas-fired Dunamenti power plant needed to stop
one of its new blocks. The former came back onl ine from
10th January, but on 1 1 th only one third of the capacity was
avai lable, whi le the latter was only restored by 22nd Janu-
ary. Furthermore the fol lowing events occurred in January
in the Hungarian system:

 T From 18th January 250-500 MW capacity was not
avai lable for 4 days in Paks nuclear power plant

 T 146 MW capacity was not functioning in gas-fired
Csepel between 21st and 26th of January

 T gas-fired Gönyű power plant went for a scheduled
maintenance from 26th January

 T some minor breakdowns occurred in the Budapesti ,
Lőrinci , and Bakonyi power plants

Non-planned power plant outages had a significant effect
on the Hungarian electricity mix. On 1 1 th January l ignite-
based power production was on average only 275 MW,
whi le a week later this number went up again to 668 MW.
On 18th January one of the nuclear blocks was not avai l-
able, whi le natural gas based electricity production in-
creased – partly as a result of some restoration of the
broken down block of Dunamenti power plant.

In addition, the NTC from Austria to Hungary fel l from the
month-long average 600 MW to 400 MW. This was not a
unique event, as the past December the same restriction
occurred but it was not visible in the power prices at al l .
However given the extreme conditions on 1 1 th January this
reduction had a direct effect, and a large price gap formed
between the two countries’ day-ahead prices.

Security of supply was ensured

The next question is how close Hungary was to introducing
any kind of consumption restrictions. To answer this ques-

demand. This drove up German day-ahead prices from 36
€/MWh to 86 €/MWh, and the same trends can be ob-
served in the Czech Republ ic and Slovakia (prices went up
from 56 €/MWh to 87 €/MWh), and Romania, where on 1 1 th
January prices were already high: from 70 €/MWh prices
went up to 97 €/MWh by the end of January. From these
figures it is clear that when prices were the highest in Hun-
gary, neighbouring countries had more or less normal day-
ahead electricity price levels (except Croatia and Serbia).
Thus it is sti l l must be explained why price spikes occurred
on 1 1th January in Hungary.

Hungary joins the Balkan price zone

The 1 1th January price spike does not seem to be a regional
phenomenon. The German-Austrian market was static whi le
prices went up moderately in the neighbouring countries
participating in market-coupl ing, but much less than in
Hungary, Serbia and Croatia. In wel l-functioning markets,
prices equal ize unti l there is sufficient cross-border capacity
– thus there should only be a price difference between two
countries if there is congestion on the border. I t fol lows that
from the typical ly “low-import” directions (AT, SK, UA)
Hungary imported the maximum possible quantity, and this
is also the case from Romania where prices were sti l l lower
in the referenced hour. Hungary joined the Balkan price
zone, reaching not only the Serbian and Croatian prices, but
– in lack of transparent price signals, i t can only be assumed
from the congestions – the prices in Bosnia and Herzegov-
ina, Macedonia, Montenegro and Albania. I t is important to
note, that in the Balkans there is only a functioning power
exchange in Serbia and Croatia, however the l iquidity is
quite low, thus the price signals are not always transparent.
This is confirmed by the Slovenian-Croatian border, where
there was no congestion and yet a 160 €/MWh price differ-
ence occurred and electricity was even exported from
Croatia to Slovenia. On this critical day Hungary was ex-
porting to the Balkan countries, mainly to Croatia.
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FIGURE 1 . HUPX DAY-AHEAD PRICES FROM 1ST DECEMBER TO 31ST JANUARY,

2015-2016 AND 2016-2017

source: HUPX

1 SLOVAKIA IS NOT INCLUDED IN THE ANALYSIS DUE TO MISSING DATA.
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tion the amount of avai lable (thus purchased but not cal led
in) secondary and tertiary reserves (up) were calculated, in
addition to the total amount of avai lable capacity of gas-
and/or oi l-fired power plants that were not producing on
maximum capacity and also not purchased as reserves.

Total instal led capacity of natural gas- and oi l-fired power
plants in Hungary is 3482 MW, from which the maximum
electricity that can be injected into the network is 3133 MW
calculating (conservatively) with a 10% own-consumption.
For every hour we calculated the difference of this capacity
and the capacities on a planned or non-planned outage to
arrive at the total avai lable capacity for the given hour. The
difference between this number and the production of gas-

and oi l-fired plants leads to the “sti l l avai lable” capacity –
the capacity that is avai lable, but for some reason not pro-
ducing electricity (the sum of the three areas on Figure 4).
The most probable reason is that these blocks were parts of
reserve capacities (up), thus they had to l imit production
according to the quantity being purchased from them as
reserve.

The “sti l l avai lable” capacity was divided into three parts:

 T The minimum of the non-cal led-in secondary and ter-
tiary reserves: the difference between the purchased
and the cal led-in secondary and tertiary reserves

 T The minimum of the capacity avai lable for the market:
al l capacities, that did not report planned or non-
planned outages, were not purchased as reserves,
were not cal led in from the balancing market and sti l l
not producing in the given hour

 T Capacities avai lable for the wholesale market or as re-
serves: as there is no publ icly avai lable information on
how much of the capacity in the balancing market is
cal led in from the reserves (producers with capacities
not purchased as reserves can also enter the balancing
market) we can only state that this part of the “sti l l
avai lable” capacity was either part of the reserve ca-
pacities or it could sel l i ts production in the wholesale
market. This amount of capacity equals to the cal led in
secondary and tertiary reserve capacities.

The fol lowing conclusions can be drawn from the figure:

 T From a security of supply perspective the most critical
hours occurred on 7th January (not on 1 1 th January),
when some blocks of the Mátra power plant and the
Dunamenti power plant were placed on simultaneous
“forced rest”. However in the most critical hour sti l l at
least 80 MW reserve capacity was avai lable for the
transmission system operator (TSO), and around 600
MW more capacity was “sti l l avai lable”. Thus if a block
of any other Hungarian power plant broke down, there
would sti l l have been enough capacity to balance the
system.

 T On 1 1 th January the conditions (from a security of sup-
ply point of view) were much better: at every hour at
least 500 MW reserve capacity was avai lable for the
TSO. In the early hours the TSO cal led in around 150-
200 MW capacity, but it is not clear whether this was
from the previously purchased capacities or some oth-
er power plants entered the balancing market. I f the
latter occurred, then only 150 MW was avai lable for the
market, otherwise around 300 MW. As the purchase of
the reserve capacities precedes the given hours by
months it can happen that some of the power plants in
reserve could have produced electricity at a lower cost
than the market prices, however they were required to
hold back their production. Data shows that not al l ca-
pacities of power plants with high marginal costs (oi l-
fired plants) were purchased as reserves, and they sti l l
did not produce electricity on the given day.
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FIGURE 2. REGIONAL HOURLY PRICES (€/MWH), AND COMMERCIAL FLOWS,

11TH JANUARY 2017, 8:00-9:00 AM

source: REKK based on ENTSO-E, CROPEX, POLPX, SEEPEX data2

2 NTC: NET TRANSFER CAPACITY.

TOTAL VOLUME AVAILABLE FOR COMMERCIAL EXPORT/IMPORT IN A TIME SLOT

source: REKK based on MAVIR data
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 T Currently the repurchase of the secondary and tertiary
capacities are difficult, however making it more flexible
would help to lower prices in such critical situations
whi le the amount of reserve capacity avai lable for the
TSO would remain the same.

Thus it can be concluded that the Hungarian system was
not close to the introduction of consumer restrictions. The
system could handle a so-cal led (n-2) situation, when both
of the blocks were of a bigger size.

Is it necessary to implement measures to avoid
such situations, and if yes, how?

January brought back higher electricity prices across
Europe, however the highest price spikes occurred in the
Hungarian market, a week before the regional price in-
crease. This was mostly due to unattached events affecting
Hungary, but some of them could be l inked to cold weather.
Hungary joined the Balkan price zone, the NTC on its north-
ern borders was not sufficient to al low low Austrian, Slov-
akian and Romanian prices to dampen prices in Hungary.
Together the exceptional ly high demand in the region, non-
planned outage of more blocks in Hungary (Mátra and
Dunamenti power plants) and the decrease of the Austrian-
Hungarian NTC together caused 2400 MW “event”, or 15%
of the regional demand. I t can be concluded that these
events led to the extremely high HUPX prices on 1 1 th Janu-
ary. However not al l of these are independent since both
the demand increase and the biggest power plant outage
were mostly the result of the cold weather, and this could
happen again.

An important result of the analysis is that Hungary was not
close to the introduction of consumption restricting meas-
ures, not even on the most critical day (7th January), when
there was sti l l 700 MW avai lable capacity from gas- and oi l-
fired power plants.

But is it a problem to have such price shocks or week-long
high price periods? Such hours may incentivise investment
in new peak-load capacities or the maintenance of these
kinds of power plants that would otherwise be closed in an
extended low price environment. Simi lar demand shocks

can be satisfied not only by maintaining or expanding the
current power plant portfol io, but also by expanding cross-
border capacities. This could probably be a lower cost op-
tion for l imiting price increases, however would potential ly
further increase Hungary’s already high import level .
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