
DA results 
from the external parallel run (EPR)

of Nordic flow-based

SH bi-weekly meeting
18 January 2024

Vilma Virasjoki, Linus Johansson, 
Rikke Bjerregaard Jørgensen & Krishna Solberg

Contact: ccm@nordic-rcc.net 

http://www.fingrid.fi/en/


Agenda 

1. Updates since last meeting & upcoming events
2. Background information on the EPR
3. EPR results: the impacts on SEW, prices, flows, net 

positions, constraining CNECs
– Overall results for weeks 45-50
– Weeks 45-46
– Weeks 47-48
– Weeks 49-50

4. Case studies with specific days and hours
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Publication schedule and upcoming events

• W46-48 market reports were published on 5 January 2024.
– The reports were delayed due to changes in the data format for the simulations and due to 

Christmas holiday. 

• W49-50 market reports were published on 12 January 2024.

• Hybrid stakeholder meeting 7 February in Stockholm Airport 
– Pre-registration is needed for physical participation. The link is available in the newsletter.
– Registration is not necessary if you will participate via Teams.

http://www.fingrid.fi/en/


External parallel run (EPR)

• In EPR, the capacity calculation process for both FB and NTC is 
performed in parallel. Market results are available for:
– NTC = actual day-ahead market coupling results, “production”
– FB = simulated market coupling results with FB constraints

• Goals of the EPR:
1) Ensure that the capacity calculation process works 
2) Show the differences between FB and NTC capacity calculation methods
3) Intended for market participants to become familiar with FB capacity calculation 

and the impacts FB may have on the market outcome
4) “Learning by doing” for TSOs

http://www.fingrid.fi/en/


Increasing transmission capacity increases SEW

• An increase in transmission capacity to the market will provide a 
higher social economic welfare.
– Larger domain allows for more trade, and increased opportunity for 

trade provides increased economic efficiency in any market.
– SEW gain can be anywhere in the Nordics or SDAC (Europe).

• TSOs can offer more transmission capacity to markets, e.g., by
– Changing the capacity calculation method
– Building more transmission capacity between bidding zone borders

• In FB, a larger domain than possible in NTC is provided directly to 
the market in the form of PTDFs, RAMs, and CNEs.
– This has the same effect as installing more capacity to the entire Nordic 

CCR. The setup, where and how much more flow is enabled, depends 
on forecasted flows and market bids.

– FB development will continue after DA FB go-live.

http://www.fingrid.fi/en/


The role of TSOs and EPR

• The role of TSOs is to provide as much transmission capacity to the 
markets, as operationally secure, to ensure efficiency.
– Other market participants are responsible for other segments of the day-

ahead market; TSOs should not intervene or speculate in these.

• Assumption in the EPR: Different capacity calculation method, but 
same market coupling algorithm and same order books
– Changing nothing else as the capacities enables a fair comparison of the 

two capacity calculation methods. It isolates the impacts solely from FB 
capacity calculation without further assumptions.

• Why we measure the SEW impact of FB?
– EPR is done the way NRAs and CACM require TSOs to perform it.*
– Higher SEW per MTU indicates higher or economically more efficient 

flows in the system
– Higher SEW over a long time indicates a trend of the above in the system

* https://www.fingrid.fi/globalassets/dokumentit/fi/tiedotteet/sahkomarkkinat/2020/paatos-cacm-suuntaviivojen-202-artiklan-mukaisen-nordic-kapasiteetin-laskenta-alueen-yhteisen-kapasiteetin-laskentamenetelman-muuttamisesta.pdf

http://www.fingrid.fi/en/
https://www.fingrid.fi/globalassets/dokumentit/fi/tiedotteet/sahkomarkkinat/2020/paatos-cacm-suuntaviivojen-202-artiklan-mukaisen-nordic-kapasiteetin-laskenta-alueen-yhteisen-kapasiteetin-laskentamenetelman-muuttamisesta.pdf


FB enables higher utilization of the grid and will result in 
other changes in the market

• When FB enables more capacity provided to the day-ahead 
market, it is likely that there will be other changes in the markets.
– EPR enables SHs to learn how to read, analyze, and use FB domains.
– EPR is not a forecast of future prices and flows.

• Why EPR cannot be designed to use “FB order books”?
– No such information available from market participants.
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Hydro production in the Nordics

• Nordic power system is dominated by hydro production and Nordic prices, 
especially for some BZs, are impacted by water values.
– However, the production mix is diverse for Nordics as a whole (together with the continent)

• SEW is an indicator of higher grid use per MTU:
– It can be assumed that water values are not affected within the day by the change in the 

capacity calculation.

• However, there is an effect of using more water in the north and saving water 
in the south over a longer period, and it has an impact on BZ prices and SEW.
– If there is more energy to be traded in FB day-ahead market than in NTC, it is expected that 

the hydro producers in the north would adjust their orders accordingly to save water.
– Also, it is expected that hydro producers in the south would adjust their orders, so that their 

reservoirs wouldn't overfill.
– The simulated FB SEW is affected by this, but the purpose of computing SEW is to indicate 

that capacity calculation works per MTU, not to forecast the market development
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The uncertainty of hydro on SEW does not undermine 
positive impacts from FB

• FB enables more objective handling of grid limitations and allocates 
flows where it creates highest SEW. This is especially useful for a 
meshed grid and is not likely only hydro utilization.
– Enabling higher flows from FI to SE3 (Fennoskan) 
– Enabling higher flows from SE3 to NO1 and DK1

• FB enables higher grid utilization with the same level of operational 
security in the changing energy system.

• Enabling higher flows in the Nordic grid has been proven in the EPR. 
– Even if hydro volumes do not materialize fully as they do with NTC orderbooks, it 

does not remove the EPR-result, observed over various seasons and market 
settings, that the possibility for higher transmission exists.
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Total socio-economic welfare on hourly level
W45-50

• The trend through these 6 weeks is positive SEW and thereby a better utilization of the grid.
• However there is period where the changes are small and FB provides a similar market solution as NTC.

Week 45

24. November: Bidding 
error in FI. FB managed to 
reduce the hours with -500 
EUR/MWh price

Figure: Hourly SEW change from FB to NTC for the total SDAC region.

Week 46 Week 47 Week 48 Week 49 Week 50

21. November: NTC had 
Olkiluoto 3 in maintenance. 
This increased the capacity 
between SE1-FI.

http://www.fingrid.fi/en/


Social welfare change
W45-W50

• Flow-based results in a higher SEW compared to NTC for both the Nordic region and the whole market coupling region (SDAC).
– Total Nordic SEW change 30 M€
– Total SEW change in the SDAC region 20 M€

• Through this period week 46 and week 49 had a total SDAC negative SEW, but a positive Nordic SEW.
• The constraints and price differences in the Nordic system were minor for these weeks in NTC.

– Increasing the utilization of the grid with FB had therefore no significant impact on the solution.

Figure: SEW change in the whole SDAC region on daily level

http://www.fingrid.fi/en/


Nordic net position impacts
W45-50

• FB allows for more export to the Continent also for this period, this has been trend seen since beginning of April. 

• Week 48 had an increases in Nordic NP of 101 GWh, while week 46 only had an increase of 4 GWh. 

• Generally net position increases in northern areas and decreases in southern areas. 

Figure: Net position in CCR Nordic (FB and NTC)

Week 45 Week 46 Week 47 Week 48 Week 49 Week 50

http://www.fingrid.fi/en/


Constraining CNECs in FB
W45-50

• The CNECs with highest shadow 
prices are HVDC interconnectors 
connecting the Nordics to the 
continent.

• High shadow prices indicate that 
more flow would have increased 
the total SDAC welfare.

* For some MTUs the shadow price is unrealistic high due to 
multiple constraints at once. The value does not represent the 
increased SEW of increasing the RAM in these cases, However 
this issue does not impact the market solution. The TSO are 
investigating a fix to solve this. 

** 24. November had a bidding error FI and the price was -500 
EUR/MWh MTU 15-24. The shadow price on the constraining 
elements was around 35.000 EUR/MW. Table: Top 25 aggregated shadow prices on CNEC level

**

**

**

**

*
*

*
*

http://www.fingrid.fi/en/


• Prices in Nothern Nordics are higher than previous weeks, with high 
volatility and price spikes >140 EUR

• Prices in DK and southern Norway are higher than the rest of the Nordic, 
but slightly lower than the continent.

• The prices in FI, SE3 and SE4 are quite normal on average but with 
multiple price spikes during the period(100-180 EUR/MWh).

• Constraint in the grid:
• North Nordics -> South Nordics
• Northern NO and SE -> FI
• South Sweden -> South Norway + Denmark
• Nordic -> Continent

Nordic region ​ in W45-46 NTC

NTC

Figure: Average price in each BZ in NTC

http://www.fingrid.fi/en/


• For these weeks there are few internal 
constraints in the Nordics

• Also not large constraints between the 
Nordics and the continent -> quite similar 
prices

• The price decreases with ~2-3 EUR/MWh 
in NO1, NO2 and NO5

• 25 GWh more export from the Nordics 
with FB than NTC

• 154 GWh more export from NO3 and SE2 
to NO1, NO5 and SE3

• 120 GWh more export from SE3 and SE4 
to NO1 and DK

Average prices in the Nordic region
W45-46

FB NTC

+25
GWh

Figure: Average price in each BZ in FB and NTC. Arrows show the increased flow over constraining elements.

http://www.fingrid.fi/en/


Prices
W45-46

• Generally, quite similar prices in all the Nordic bidding zones through the period, Sweden average price 
increases on all areas.

• For the somewhat higher price areas DK1, NO1, NO2 and NO5, prices stay around the same or decrease a 
little in FB

• The maximum prices decreased for FI, otherwise about the same for all other bidding zones

• SE4 price increase mostly due to 10 to 12 November where the price is closer to the price in the 
continent, rather than SE3

Table: Min, max and mean prices for all bidding zones in FB and NTC

http://www.fingrid.fi/en/


SE3 and SE4 prices

• Very low prices for several days in SE3 and 
SE4 in NTC

• FB prices are closer to the rest of the 
system

• Results in increase in SE3 price by 9 
EUR/MWh, and SE4 price by 14 EUR/MWh

Figure: Prices in FB (blue) and NTC (red) in SE3 and SE4 
for week 45 and 46. 

http://www.fingrid.fi/en/


SEW Impact on bidding zone level
W45-46

Figure: SEW change per stakeholder in CCR Nordic per BZ

• The impact on the different parts of the SEW from FB differs significantly between the Nordic bidding zones.
• Largest positive total SEW change in SE2, SE3 and NO1.
• Negative difference in SEW is observed in DK1, DK2, NO2, NO5 and SE4.
• FB results in a gain for consumers in NO1, NO2 and NO5, while the producers in SE2, SE3, FI and NO3 

experience the largest gain with FB compared to NTC.

http://www.fingrid.fi/en/


• Prices through these weeks in NO3, NO4, SE1 and SE2 are around 60 
EUR/MWh.

• Prices in DK, SE4 and southern Norway are higher than the rest of the 
Nordic, but lower than the continent.

• Important note: the black Friday incident in Finland was in week 47

• Constraint in the grid:
• North Nordics -> South Nordics
• South Sweden -> South Norway
• Norway -> Denmark
• Sweden -> Denmark
• Nordic -> Continent

Nordic region ​ in W47-48 NTC

NTC

Figure: Average price in each BZ in NTC

http://www.fingrid.fi/en/


• The price decreases with ~4-5 EUR/MWh 
in NO1, NO2 and NO5

• 124 GWh more export from the Nordics 
with FB than NTC. 

• 217 GWh more export from NO3 and SE2 
to NO1, NO5 and SE3. 

• 65 GWh more export from NO and SE to 
DK.

Average prices in the Nordic region
W47-48

FB NTC

+124 
GWh

Figure: Average price in each BZ in FB and NTC. Arrows show the increased flow over constraining elements.

http://www.fingrid.fi/en/


Prices
W47-48

• Generally equal prices in Norway, Finland and Sweden through the period, Sweden average price 
increases on all areas. 

• For the somewhat higher price areas DK1, DK2, NO1, NO2 and NO5, prices stay around the same or 
decrease a little in FB

• The maximum prices decreased for NO, SE3 and SE4 (and DK1 and DK2).

http://www.fingrid.fi/en/


SEW Impact on bidding zone level
W47-48

Figure: SEW change per stakeholder in CCR Nordic per BZ

• The impact on the different parts of the SEW from FB differs significantly between the Nordic bidding zones.
• Largest positive total SEW change in NO1, NO4, SE1 and SE2. 
• Negative difference in SEW is observed in DK2, FI, NO2, NO3, NO5, SE3 and SE4.
• FB results in a large gain for consumers in NO1, NO2 and NO5, while the producers in SE1, SE2, SE3, FI, NO3 

and NO4 experience the largest gain with FB compared to NTC.

http://www.fingrid.fi/en/


Remark on the results for Nordic region in W49-50

• Remark! During week 49-50 there is 
three periods with Nordic net import 
both in FB and NTC. This should be 
considered when interpreting the 
following average numbers, 
especially average flows.

• A deep dive of the first highlighted 
period, 4-5 December will 
be presented after this section.

• In general, a higher net position in 
FB in the Nordic region, even 
during net import hours.

http://www.fingrid.fi/en/


• Prices are fairly high overall in the Nordic region, 82-107 EUR/MWh in 
average, during this period mainly due to cold weather.

• Nordic net import for several days during this period and lower prices in 
DE, NL & DK1 than southern Nordic areas and FI

• Prices in SE1, SE2, NO3 and NO4 is closer to DE & NL than southern 
areas in SE and NO.

• Highest price in Baltic areas

• Constraint in the grid:
• North Nordics -> South Nordics
• South Norway ->South Sweden
• South Sweden -> South Norway
• Norway -> Denmark
• Sweden -> Denmark
• Nordic -> Continent
• Continent-> Nordic

Nordic region ​ in W49-50 NTC

NTC

Figure: Average price in each BZ in NTC

http://www.fingrid.fi/en/


• Very small price difference on average
• The price changes with less than 1 

EUR/MWh in all Swedish areas, DK2 
& NO5

• Lower prices in NO1, NO2, NO4
• Higher prices in NO3 and FI
• 42 GWh more export from the Nordics 

with FB than NTC.
• 134 GWh more export from NO3 and SE2 

to NO1, NO5 and SE3.
• 26 GWh more export from NO and SE to 

DK.

Average prices in the Nordic region
W49-50

FB NTC

+42
GWh

Figure: Average price in each BZ in FB and NTC. Arrows show the increased flow over constraining elements.

http://www.fingrid.fi/en/


Prices
W49-50

• Generally small change on average

• Maximum price decreased in high price areas

• Minimum prices very similar in FB and NTC

http://www.fingrid.fi/en/


SEW Impact on bidding zone level
W49-50

Figure: SEW change per stakeholder in CCR Nordic per BZ

• Small impact on the total Nordic SEW change but the impact on the different parts of the SEW from FB differs
significantly between the Nordic bidding zones.

• Largest positive total SEW change in NO1, SE2 and SE3.
• Largest negative difference in SEW is observed in DK1, NO2 and NO5.
• FB results in a large gain for consumers in NO1 and largest loss in FI while the producers in FI, NO3 and 

SE3 experience the largest gain with FB compared to NTC.

http://www.fingrid.fi/en/


Walk through specific hours and periods

Figure: Hourly SEW change from FB to NTC for the total SDAC region.

30. November 17:00-18:00
Increased flow to south Norway

4.-5. December
Import from the continent to the Nordic

Week 45 Week 46 Week 47 Week 48 Week 49 Week 50

11. November 15:00-16:00
Increased flow to south Norway

http://www.fingrid.fi/en/


4-5 December 

• Period when the Nordic net position is -72 
GWh FB and -75 GWh in NTC meaning slightly 
higher Nordic import in NTC.

• Much lower prices in NO1 and NO3, slightly 
higher in the other Nordic areas

• Total Nordic SEW change: -126 kEUR
• A Norwegian CNE limits the flow on NO1SE3

more than what we see in NTC which at least 
partly explains the negative SEW results. The 
CNE is affected by the North Sea Link prognosis 
which was wrong for this week. With high 
import on NSL, the CNE limits NO1 SE3 due 
to the possibility of outage on NSL. In NTC, this 
issue is rather solved in operation, instead of 
using prognosis. Thus, the FB approach to this 
is more accurate, but in this case too limiting. 
The operators are looking further into the 
issue. 

Map: Average prices and flows from NTCMap: Average price and flows from FB

FB NTC

http://www.fingrid.fi/en/


4-5 December

Map: Average FB flow, flow change (green arrows) and prices

• Lower capacity on NO1>SE3 results in a 
reduced flow on average of 82 MW on this 
border and in total on the borders to NO2 from 
DE, NL & DK1. For some hours we see a very 
high shadow price on the limiting 
Norwegian CNE thus a large impact on the 
prices.

• The decreased import to NO2 is partly 
compensated on DE>SE4 and PL>SE4.

• The change of flows on SE4->LT and FI->EE is 
more related to market and is an effect of 
the Norwegian CNE.

82 MW

138 MW

46 MW

82 MW
153 MW
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11. November 15:00-16:00

• Highest Nordic prices in Southern Norway and 
Denmark. 

• Minor change in the total Nordic NP.
• The price difference between NO2 and 

DK1+DE+NL is due to implicit net loss and not 
grid constraints. 

• Lineset out of SE3 to NO1+DK1 was 
constraining in NTC (867 MW), whereas FB 
allowed a higher flow over these borders.

• Congestions are moved from SE4-> Hansa to 
inside Sweden. 

• Congestion income are moved from Hansa to 
Nordic.

• Positive SEW for both Nordic and SDAC.

Map: Prices and flows from NTC Map: Price and flows from FB 

http://www.fingrid.fi/en/


11. November 15:00-16:00

Map: Changes in prices and flows (AAF) (FB-NTC)Map: FB flow and prices

• The solution from NTC cannot be allocated in 
FB, due to overload on a Swedish element. 

• If RAM < PTDF*NP_NTC that indicant an 
overload. 

• A SVK CNEC: 6.154 MWh < 6.406 MWh 
• The SEW for this MTU is higher with FB  FB 

still finds a better solution. 

• FB lower import in SE3 (450 MWh) and SE4 (55 
MWh). 

• FB flip NO3 from an import area to an export 
area with 760 MWh

• Flow on Fennoskan (SE3->FI) relieves the most 
constraining CNEC.  

http://www.fingrid.fi/en/


30. November 17:00-18:00

Situation
• High price differences between north and 

south in NTC.
• Southern Nordic couple with the continent. 
• Nordic NP in NTC is 1668 MWh and 

changes to 2882 MWh in FB caused by  
• Higher export DK1->DE, DK1->NL 

(+919)
• Higher export SE4->PL, SE4->LT 

(+214)
• The price difference between NO2 and 

DK1+DE+NL is due to implicit net loss and 
not grid constraints.

Map: Prices and flows from NTC Map: Price and flows from FB 

http://www.fingrid.fi/en/


30. November 17:00-18:00

Map: Changes in prices and flows (AAF) (FB-NTC)Map: FB flow and prices

What happened:
• FB increases the flow over the constraining 

elements from north to south (constraints 
mostly in SE3 and its’ borders)

• FB reduced the flow from NO1->SE3 and 
increased the flow from SE2->SE3 and FI->SE3.

• FB allowed export from FI to SE3 on Fenno-
Skan (NTC capacity was set to 0 during the 
period).

• FB increases the export to DE (774 MWh), PL 
and LT (~100 MWh). Also, DK1 doesn’t import 
from NL in FB.

http://www.fingrid.fi/en/


Questions? 

http://www.fingrid.fi/en/


Thank you!

Contact: ccm@nordic-rcc.net

http://www.fingrid.fi/en/
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