Nordpool Supply and Demand Curves

Textbooks on economy often explain their theories by simplified supply | -
and demand curves (fig. 1). Real curves are useful for analyses of in- |

teresting cases.

Nordpool’s website has a page with System Price Curve Data:
https://www.nordpoolgroup.com/elspot-price-curves/

The curves represent supply and demand in the Nordic day-ahead
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Fig. 1 — Example from
Norapool’'s homepage

electricity spot market, including Norway, Sweden, Finland, Denmark,
Estonia, Latvia and Lithuania.

First step is to select a month. It is possible to choose any month since July 2014 (fig. 2).
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Fig. 2 - Selection of month
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The supply and demand curves for each day are available as tables (fig. 3). Each table has

48 columns, two for each hour. The demand bids
(“Buy curve”) starts in row 14. Each bid takes two | emwn NP Bid Curves - 14.02.2018 hour 14

rows, one with price and one with accumulated 10
volume. 1o J
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In order to create a better overview, | made a i ==
tool for converting the table into 24 charts, one 22 —
for each hour of the day (fig. 4). ; W) \l
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The data cover a range from -500 €/MWh to 3000 jz |
€/MWh. It is possible to specify a range for the . Pl v

chart. In fig. 4, a range from -50 €/MWh to 100
€/MWh has been selected.

The bid curves can give an impression of the

Fig. 4 - Bid curves for the hour from 14:00 to
15:00 on 14 February 2018

properties of the market during the hour.
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One important characteristic is that there is only little elasticity in the demand curves. The
demand side of the day-ahead spot market does not yet respond significantly to price varia-
tions.

The supply side has a minimum value (21,364 MW), probably due to nuclear power and run-
of-river hydro systems. The main flexibility seems to be in the price range between 0 and 40
€/MWh. There is a well-defined intersection at 52,376 MW and 31.60 €/MWh.

The intersection does not define the final system price. The reason is that the system price
can be adjusted after the daily “market coupling” with the continental electricity markets.

Extreme cases in 2018
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Fig. 5 - The final system price was 198.29 €/MWh Fig. 6 - The final system price was 4.35 €/MWh

On March 1%, 2018 hour 8 (from 08:00 to 09:00), the demand exceeded 60 GW, and supply
seems to have been insufficient (fig. 5). The two curves meet at 3000 €/MWh. The final sys-
tem price was 198.29 €/MWh. The corresponding EEX spot price in Germany was 39.75

€/MWh. The import from Germany during that hour was 1335 MW and from Russia 633 MW.
Norway exported 730 MW and Germany 2010 MW to the Netherlands during the same hour.

The import from Germany and export to the Netherlands may seem inconsistent. The cause
was bottlenecks in Norway and Denmark. They divided the Nordpool system and created two
large price zones (fig. 7).

Hours SYS SE1 SE2 SE3 SE4 FI DK1 DK2 Oslo  Kr.sand Bergen Molde Tr.heim Tromsg EE Lv )
01-03-2018 08-09 198,29 255,02 255,02 255,02 255,02 255,02 42,04 25502 25502 42,04 42,04 25502 25502 25502 25502 25502 255,02

Fig. 7 - Nordpool system price and zonal prices 1 March 2018 08-09 (Source: Nordpool)

Sweden and Finland had one price, while Denmark and Norway were divided. The spot price
was 42.04 €/MWh in western Denmark (DK1) and southwestern Norway and 252.02 €/MWh
for the other zones.

On May 21, 2018 hour 3, the demand was less than 30 GW, and supply was plentiful. The
two curves meet at 6.70 €/MWh, and the final system price was 4.35 €/MWh. The German
EEX spot price was -9.21 €/MWh. The net import from Germany to the Nordpool area was
1525 MW. The export from the Nordpool area to the Netherlands was 731 MW and to Russia
119 MW. Germany exported 3253 MW to the Netherlands.
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German influence on Nordic markets

Large export from Germany was characteristic for both cases. The conditions were normal in
Germany. May 21 was a Monday. The daily solar power peak was about 30 GW in May. On-
shore wind power output reached about 15 GW, which is less than half the peak values for
offshore wind.

If the German grid had been a copperplate without bot- Germany
21 May 2018

tlenecks, balancing the system might have been techni-
cally possible without negative spot prices and unwel-
come export to neighbouring countries (fig. 8).

For the hour 03-04, the German spot price was -9.21
€/MWh, the export was 6.0 GW, and the conventional
production was 21.9 GW. A reduction of the conven-
tional production by the 6 GW does not look unrealistic.
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from Germany (1525 MW) would change the system M PSR

price for the hour 03-04 from 6.70 €/MWh to 29.16
€/MWh (fig. 9). The price sensitivity to rather small
changes in volume is high in this particular case.

Fig. 8 - Up to 31.7 GW solar power
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where. It will be an advantage for the robustness of the | 1
international markets if each nation as a main rule is & B o

able to balance its own non-dispatchable resources.

) ) o Fig. 9 - 1525 MW more or less can change
Grid reinforcements are under construction in Germany the NP system price completely

but completion of the projects will take several years. In
the meantime, an improved market design with at least two price zones could provide some
relief.

For want of both, the expansion of wind and solar power seems for the time being to have
gone too far, particularly in northern Germany.
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