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For the second time this year
after January’s wholesale

electricity prices rose to unexpected
heights they did so again in late
July/early August when hourly day-
ahead prices went up above 100
€/MWh many times in the most
critical week, whi le German
wholesale prices remained near 40
€/MWh in the same period.

This can be largely attributed
to a confluence of high

demand, a few days’ reduction of
Austrian import capacities, the
protracted draught period in the
Balkans and the scheduled
maintenance of several power plants
in the region (including some blocks
of Paks nuclear and Mátra l ignite
power plants).

Whi le the frequency of extreme
price spikes has not reached

the critical threshold to induce new
private investments according to
market participants, it can be
enough to faci l i tate investment into
existing power plants for extended
operation.

As a result of increasing PV
penetration, the highest prices

on the German market moved from
the middle of the day to the
morning and late afternoon hours.
The result is a new price curve with
two peaks instead of one.

Different levels of PV
penetration in Hungary were

model led in case of the highest
priced summer day to test the price
effect: the addition of 600 MW
resulted in a reduction of some 20
€/MWh during midday, 1000 MW
brought 40 €/MWh reduction, and
with 2000 MW penetration
Hungarian prices fal l to the level of
the German prices in the middle of
the day.

At the end of 2016 the
Hungarian Energy and Publ ic

Uti l i ty Regulatory Authority
(HEPURA) received PV l icence
appl ications for around 2000 MW
capacity which could significantly
reduce summer prices and flatten
price spikes. This can beckon a new
era of business models for both
traders and power plants.
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While peak consumption was sti l l 350 MW (5%) lower than
the extreme winter peak in January, persistently higher
Hungarian prices could be explained by the intersection of
increased demand, a reduction of Austrian import
capacities and the protracted draught period in the Balkans.
At the same time, the scheduled maintenance of some
blocks of Paks nuclear power plant and Mátra l ignite power
plant added to the price effect during the critical weeks,
occurring at the same time as other scheduled maintenance
in neighbouring countries.

The effect of PV generation on daily price curves

For the analysed week, German prices were much lower,
remaining mostly under 40 €/MWh. One explanation is the
high PV generation occurring precisely in the hours of
highest consumption. In the summer consumption peaks
are usual ly real ised at midday, so also prices reach highest
levels at that time of the day. This holds for Hungary and
the other countries in the region, but in Germany where PV
generation can add up 20-30% of total production during
the day, the dai ly residual load curve (residual load is
calculated as total consumption minus PV and wind
generation) changes significantly pushing down prices. PV
uti l isation rates are low in the morning and late afternoon
with maximum production at midday, meaning that the
residual load curve has two peaks: before and after midday
instead of one peak in the middle of the day. The price
curve fol lows these movements leaving the highest prices in
the morning and in late afternoon.

HOW MIGHT HIGHER PV PENETRATION EFFECT
HUNGARIAN ELECTRICITY PRICES?

Fol lowing the German market, it can be observed that PV
generation has a significant impact on prices. But as a
consequence, suppressed midday prices could shift price
peaks to other hours. With high PV production in the
middle of the day, coal and/or l ignite based production are
crowded out, meaning these blocks wil l neither produce
electricity in the evening hours due to high ramp up costs.
This leads to even higher prices in these hours than the
market would bear with less PV generation but more
l ignite/coal based generation.

PRICE SPIKES – A REEMERGING TREND?

In recent years we grew accustomed to consistently lower
electricity prices compared to pre-crisis levels before 2008,
a period also marked by an absence of price spikes in most
of the European wholesale markets. However this changed
in January 2017 with the European-wide cold spel l (for
detai ls see REKK Pol icy Brief 2017/2) and repeated in in
July and August. Although summer consumption peaks sti l l
lag behind winter peaks, and neither reach 2007-2008
consumption levels, the 2017 summer was not extreme as
far as weather or demand and thus in the long-term price
spikes are to be expected. In this paper the effect of
intermittent production on wholesale electricity prices is
investigated, particularly the effect of PV penetration on
the expected frequency of price spikes.

The background of the high Hungarian prices of the past

summer

The subsequent sections of analysis are focused on the
week around August 4th when the highest HUPX prices
were registered. As can be seen on the next figure, al l
participants from the 4-Market-Coupl ing experienced very
high prices; Romanian prices closely trai led the Hungarian
market whi le the Czech and Slovak prices tended to be
lower but also diverged from each other.
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FIGURE 1. REGIONAL HOURLY ELECTRICITY PRICES ON THE WEEK WITH THE

HIGHEST HUNGARIAN PRICES (2017.07.31-2017.08.05)

source: REKK calculation based on ENTSO-E
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FIGURE 2. LOAD, RESIDUAL LOAD, SOLAR AND WIND GENERATION

IN GERMANY (2017.07.31-2017.08.06)

source: REKK calculation based on ENTSO-E
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FIGURE 3. THE EFFECT OF PLUS 2000 MW PV CAPACITY, 2017.089.04, 13:00,

REKK ESTIMATION

source: REKK calculation based on HUPX, MAVIR and MEKH data
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CONCLUSION

While prices topping out at 100-120 €/MWh for the second
time this year appears insufficient to el icit investment in
new (fossi l) capacities according to market participants, it
could encourage procurement of existing plants. Growth in
RES penetration can affect wholesale prices and market
functioning significantly, posing great chal lenges to market
participants. From the aforementioned volume of
appl ications for PV capacity in 2016, the market estimates
600-800 MW to be actual ized in the coming few years. This
would bring profound changes to the Hungarian market
that would necessitate new business models both from
traders’ and power plants operators.

We assessed the potential effect of significant PV penetration
on Hungarian wholesale electricity prices, something not
unreasonable considering the volume of appl ications for PV
l icences (for around 2000 MW capacity) submitted to
HEPURA at the end of 2016. HUPX bid-ask curves, historical ly
avai lable on an hourly basis, were used as a starting point for
our analysis. The original supply was adjusted with the
estimated PV generation for the given hours, assuming a
price of zero. This is a simpl ified approach as trader
behaviour would l ikely change with larger PV capacities in
the Hungarian system, but the analysis sti l l clearly
demonstrates how differently 1 MW PV capacity can affect
prices at 1 p.m. or 7 p.m.

From MAVIR data for hourly Hungarian electricity mix
(including FiT PV generation) and HEPURA data on monthly
FiT PV capacities, we calculated the average production/MW
on August 4th from PV plants for al l 24 hours and the
adjusted supply in the different PV penetration scenarios.

The adjusted price curve was estimated in four scenarios,
with the instal lation of 600 MW, 1000 MW and 2000 MW
additional PV capacity and also with the complete absence of
the currently operating 250 MW PV capacity. According to
our calculations, the removal of al l currently operating PV
capacity would add 15-20 €/MWh to HUPX prices in the
highest priced hours, whi le an additional 600 MW would lead
to an equivalent price reduction. In the 1000 MW scenario,
the highest price reduction would reach close to 40 €/MWh
and produce the dual-peak curve. The 2000 MW scenario
would flatten midday prices to German levels. However, in the
morning (7-8 a.m.) and evening (9-10 p.m.) an 80 €/MWh
spread would remain as a result of unavai lable PV generation
and high demand. The shape of the Hungarian price curve in
this scenario would be very simi lar to Germany, with some
separation remaining between volati l i ty and price levels.
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FIGURE 4. EFFECT OF DIFFERENT LEVELS OF PV PENETRATION ON THE HUNGARIAN PRICES ON THE DAY WITH THE HIGHEST SUMMER PRICES (2017.08.04)

source: REKK calculation based on HUPX, MAVIR and MEKH data; EEX
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