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Agenda Dayahead

1. Upcoming events and news
2. Background information on the EPR

3. DA EPR results, weeks-34
¢ Impacts on SEW, prices, flows, net positions, constraining CNECs

¢ Specific cases walkthrough

4. ID EPR results, weeks-34
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Upcoming events and news

ANext monthly EPR meeting on Thursday October 24, $;00:00 CET
¢ This event will cover weeks 3.

AFlow-based gealive October 29

AKeep updated on the Nordic RRC website and newsletter on coming
events:

I Updates and newsletterNordic Regional Coordination Centre (nofdic.net)
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’?8 External parallel run (EPR)

AlIn EPR, the capacity calculation process for both FB and NTC is performed in
parallel. Market results are available for:
¢ NTC=actualddy KSF R YI NJ S0 O2dzLJ Ay3 NBadz a3 & LIN
¢ FB =simulated market coupling results with flemased constraints

A Simulations are done on a weekly basis after av2ek grace period, and the
market report is published ~4 weeks after production.

AGoals 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) G SFNYAYy3I o0é R2Ay3IE¢ FT2N ¢{ ha
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The role of TSOs and EPR

A Flowbased capacity calculation aims to enhance the use of current
transmission capacities.

¢ Therole 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 theadsad
market; TSOs should not intervene or speculate in these.

The report shall include at least the following, based on

A EPR compares different capacity calculation methods but uses the san #per MIU level of gramularity:

market coupling algorithm and same order books as in NTC.

¢ This enables a fair comparison of the two capacity calculation methods. It is:
the impacts solely from FB without further assumptions.

¢ EPRis not a forecast of future prices and flows.

A With higher capacity available, there may be other changes in the market afaregdut these are not considered.
A EPR is intended to show the impact if we would have used FB for any singlbasaycoupling instead of NTC.

A Why we measure the SEW impact of FB?

¢ EPRis done the way NRAs and CACM require TSOs to perforn/

¢ Higher SEV@er MTUindicateshigher or economically more efficient flows
¢ Higher SEV@ver a long timeindicatesatrend of the above

dokumenti edotteet/ sankomarkkinat/2020/paato -cacmsuunta
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A calculation of DA socio-economic effects (as
measured by delta in consumers’ surplus,
producers’ surplus and congestion income) from
flow-based capacity calculation compared to the
current capacity calculation method in use. The
geographical area for this calculation shall be
the Nordic market area plus neighboring
countries if possible.

If the accumulated DA socio-economic effect of
flow-based is negative over any two-week
period, the TSOs shall provide analysis and
explain why this occurred.
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Congestion income distribution

A Congestion income distribution (CID) is a common European methodology established by
Acer. ACER Decision No-2623

A Congestion income is no longer simply calculateficas multiplied by theprice
difference then distributed between the two TSOs owning the border.

A With the introduction of norintuitive flow, increased welfare is created, so the cost
should be shared by all.

A If an FB CCR introduces a constrained flow on a neighboring CCR, then the value of this is
distributed to the neighboring CCR.

A After this, the remaining congestion income is distributed within the FB CCR. This process
IS described in the following slide.

A Due to the late approval of the methodology in the EPR process, the CID calculated in EPR
IS based on the previous methodology, where CID is distributed within the CCR, as
described in the next slide.
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4‘ Congestion income described

20 EurMWh 30 EurMWh
A The total congestion income (Cl) is calculated within Border A Fogr B
the Nordic region without any impact from external ( ) uitive)
borders
60 Yo a6l zRl QOQ

A ClI on border level is calculated by the formular

60 Q& €91 WWQQI Q¢ ©®Q 28 EUYMWh
A A scaling factor (SF) is then calculated
00 Border A BorderB CCR
YO —
| 00 9 Cl: flow’spread 800 -200 600*
A Finally, CID per border is calculated and shared | Abs Cl 800 400 1000
among the interconnector owners CID pr border 480 120

*The total CI in the Nordic will be adjusted for the share

6 'U @O sz YO belonging to Hansa or Baltic.
SF=600/1000

=0,6
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Summary of weeks 31-34, 2024
29 July T 25 August
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H

Social welfare change W31-34

A Thesefour weeks aresplit into three periods:

Period 1, 29/07¢ 08/08: Increase in flow from SE3SE4, Large price difference between Norway, Sweden and Finland to Denmark and continent.
Period 2, 09/08¢ 11/08: Low prices in Nordics due to high RE.

Period 3, 12/08- 19/08: Similar pattern to Period 1

Period 4, 20/08¢ 25/08: Low prices in Nordics due to high R&rge price difference between Nordic region and Baltic region including Poland.
Over the 4week period, flowbasedresultsin alower SEWcomparedto NTC foithe Nordic region, but a SEW gain for
the whole marketcouplingregion (SDAC).

Total CCR Nordic SEEhangecH ¢ ®dy a €

Total Nordic SEW change including the Nordic share of the Hansa congestion incomecohénge a €

Total SEWhangenthe{ 5! / NX3IA 2y bmy ®n ac

) R ANEANF AN

Pe“()dl Daily SEW gain for all areas, FB-NTC (excl. VoAF)
A M Total SEW

Period3
\

2M {

Period4

1.5M

Period2

M

SEW (EUR)

0.5M
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Nordic Net Position W31-34

Period 1 11 Days 1226 1313
Period 2 3 Days 261 265 3
Period 3 8 Days 1032 1070 39
Period 4 6 Days 507 513 6
Total 28 Days 3026 3162 136
Periodl Period2 ... Period3 Period4
| ) Y ) Y ) —— Net Positon (SDAC) (7B) ~k— Net Puition (SDAC) (NTC)

e Tt

2000

Net position (MWh/h)

-2000

|

U U H u u Figure:
-6000 The Nordic Net Position
Jul 30 Aug 2 Aug 5 Aug 8 Aug 11 Aug 14 Aug 17 Aug 20 Aug 23 from Week 31 Week 34

2024
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,?3 Nordic negative welfare change
Congestions moved to the borders of the Nordics

16.9 13
f L. | L

A In the NT@narketsolution the
congestionsarein the interNordic
ACgrid and on the HVDG@ordersto
the continent

A With FB, theconstraingelement
betweenSE3 and SE4 is no longer
constrainingand the flow igncreased
with 6%. Theconstrainingelement is
insteadmovedto SE4>DK2.

A In FB, the flow over theordic
constrainingelement isincreased
with 16%while the flow over the
Hansabordersconstrainingelement is
increasedwith 4%.

¢ Thisresultsin lower pricespreadsnsidethe
Nordics.

¢ Andleadsto higherpricespreadson the
externalborders

A Congestionincomemovedfrom inter-
Nordicbordersto DK2>SE4 and Hansa
borders.

NTC B

/¢

Figure: Average prices each BZ in NTC & FB.
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’@ Nordic region I n  Refidl 1liand 3
(29.7 - 8.8 and 12.87 19.8)

During the first and third periothe Nordics Period 1 Period 3
are exportlngpower to the co ntlnent on a” NTC AAF flow (2024-07-29 to 3:)24-08-08) NTC AAF flow (2024-08-12 to 2024-08-19)
interconnectors except for DKNIL. NTC

Overall constraints in the grid:
A Sweden, Norway & Finlandg
Denmark, Continent & Baltics
A Northern Sweden &lothernNorway->
SE4 & NO2

The highest average prices for the first and third
periods are found in the Baltics with Denmark and
the continent also having high prices.

During the first and third period there is not
enough flow from the northern part of Sweden and |
Norway to SE4 and NO2 which limits the flow to |
Denmark and the continent can receive, hence the &2

high prices.

Figure: Average prices and flomseach BZ in NTC
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4‘ Average prices and flows in the Nordic region -
Period 1 and 3 (29.7 - 8.8 and 12.81 19.8)

Period 1

FB AAF flow (2024-07-29 to 2024-08-08) NTC AAF flow (2024-07-29 to 2024-08-08)
[
255

Period 1 overall constraints in the grid:
A SE3> SE4
A FBidncreasing the flow witt82 GWh (8%)
A NO1 & NO5 NO2
A FBidncreasing the flow wit20 GWh (23%)
A Norway, Sweden & Finland Denmark & Continent
A FB s increasing the flow wigl GWh (3%)
A Nordic-> Baltics & Poland
A FB iglecreasing the flow wite GWh (1%)

Period 1 Prices:

A Inthe Northern BZs: FI, SE1, SE2, SE3, NO3, NO4 &
NO5, the prices amacreasing with In € Kk anFK

A In the Southern BZs: NO1, NO2, DK1, DK2, Baltics and
the continent the price islecreased with 3p and
with o yia SE4 in FB.

The pattern is mostly the same, both for overall grid
constraints and price changes in period 3.

Figure: Average price in each BZ in FB and NTC. The arrows show the increased flow over constraini
elements.
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4‘ Impact on buy and sell volumes (FB-NTC)
Period 1 and 3 (29.7 - 8.8 and 12.81 19.8)

Difference between FB and NTC for NP, demand and surplus in each area

A The largest decrease in net position
in period 1 and 3 is observed in NO2

150

100

A The largest increase in net position is 50
observed in NO4 followed by NO3
and NO5 e
3
-50
A The change isupply volumes affects 100

the changes in net positions most.
-150

-200
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g

SE4 NO2 DK1 DK2 NO1 Fl NO5 SEZ SE1 NO4 NO3 SE3
biddingzone

Figure: Demand and supply volumes differenceNHE) and the corresponding net position change
(Combined period 1 and 3)
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4& Prices Period 1 and 3 (29.7 - 8.8 and 12.8 1 19.8)

Period 1
A The BZ with decreasing average prices are the BZ vfitHding zone, Min. price Max. price| Avg. price
the highest average prices in NTC with the exception FB NTC FB| NTC  FB NTC  FB-NTC
&fol\éoﬁgzlghNhg\ée an average NTC price similar to okl 2 2 213 | 250 g0 2] -2
’ _ _' _ _ D2 -2 -2 218 | 258 831 82 | -1
A The maximum price decrease occurs in SE4 with NO2, - — _2 2= o2 18 =1 1
NO1, DK1 and DK2 also experiencing price decreases =
in FB. NOl -2 -2 45 1 28 21 2 ] -2
NO2 1 -2 66 [ 158 46 51 ] -5
: : : NO3 16 3 41 28 25 21 a4
A Period 3 almost has the same outcome as in period 1, 1 I
besides: NO4 1B 3 32 ] 28 26 21 ] 4
A NO1 do not have a price decrease in FB NO5 4 @ 321 28 23 3 1 1
A DK1 and SE4 have a larger avg. price reduction due to FB SE1 -1 -2 a4 T 28 18 14 ] 2
A Some different prices, but with similar difference SE2 -6 _2 as T 28 15 12 | 1
between NTC and FB
SE3 -3 -2 as | 28 16 a1 =
SE4 -3 -2 se | 25 16 55 ] -38

Table Min, maxandmeanpricesfor allbiddingzonesin FB and NTC
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4‘ Constraining CNECs in FB
Period 1 and 3 (29.7 - 8.8 and 12.81 19.8)

Counts of hours with shadowprice (FB)

A ng h S hadOW p rlceS |ndlcate that mo re fIOW WO u Id haVEThc-usands separated by comma and decimal separated by dot. Example: 1,23a.56 PerIOd 1
Increased the total SDA&lfare . CNEC Count of hours Average shadowprice Total shadowprice

13792_325 &5% 420 Red-Grenland + 388 Rgd-Porsgrunn | 117 214.19 25,068.57
FI_PTC_FI_EL_EXPORT 283 298.65 15,481.62
caff4b4adc54845%cacl7c268eaat 221 211 B5.35 15,888.51
I H DK2_SV_IMP|BASECASE 233 T2.22 16,826.99
A _-I-he mOSt Con_StraInlng elements are malnly HVDCS an fda572adb7314e19978cffclc5273023 171 B9.26 15,263.21
Internal no Me'ganCN ECS. 677543ae2e534e7db827288cdcfellad 134 7E.41 14,427.595
AC_Minimum_SE4 BC 199 72.15 14,358.32
AC_Minimum_MOZ_MK 208 36.14 7,227.73
AC_Minimum_SE3_KS g2 73.89 5,797.83

A Other limiting elements include the Danish CNEC-VHA s nnn o210

ACLineSegment ENDK DK1 E_VHA-AB® 1 N Terminal :

AB@ which first becomes relevant after the 5.8 when  wseew tme cmwv-va 82 7410 6.076.33
FERVHAIs interrupted. This will be further assessed in Acininmozs 1

" g 1342?_19 3@% 408 Hazle-Rad + 3@@ Sylling—Flesaker‘ 75 65.83 4,877.21

the following specific hour walk through . voa0 e om0
14311_:!1 60% 390 Blafalli-Sauda + 380 Husnes- 85 53.66 4,561.13

AC_.”Iinimum_SE“l_SP 47 8@.57 3,786.60

A In Period 3 the pattern is similar to period 1. However, tiim “
o a c3eadTR4B655423% ccab7dbeclet1896 127 22.13 2,818.19

VHAABQ becomes the mOSt ConStraInlng CNEC due t( 712bc95%9843942=3a276T2282c333585 38 72.99 2,773.4%

FER\/HAS'““ be|ng |nte|"rupted 15328_10 420 Sylling-Rjukan + 420 Hasle-Red + 300 21,33 1,026.10

Sylling-Flesaksr + 288 Tegneby-Flesaker

FI_PTC_RAC_SE1-FI 74 1@.21 755.21
AC_Minimum DK2_KO|BASECASE 38 16.47 625.76
13effebfbed7450bbffoadac4761d7ae a4 7.29 612.13
AClLineSegment ENDK DK1 E_KAE-LYK_3 1 M Terminal :

N|165KV LINE E_KAE-LYK_2 1 357.72 537.72
DK1_NL_IMP|BASECASE 45 §.83 361.44

Table: Overview about the most constraining CNECs in Period 1
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To 3>

SEW impact on bidding zone level
Period 1 and 3 (29.7 - 8.8 and 12.81 19.8)

The impact on the different parts of the SEW from FB differs between the Nordic bidding zones.

In both period 1 and 3 a positive total SEWAngewith FB compared to NTC is observed in DK1, DK2, NO5, SE1 and SE2 and S
A The biggest negative impact can be seen in(BEge Congestion Income loss).
A The largest positive SEW occurs in DK2 and SE4
Period 1 and 3 also have a few BZs which SEW differs, herin NO1 and NO2 for period 1 and NO3 for period 3 have a positive
FB results in a gain faonsumers in DK1, DK2, NO1, NO2 and SEA4.

. Total Nordic SEW per biddingzone (2024-07-29 - 2024-08-08) (incl. Hansa CI)
Period 1

B consumer surplus I Producer surplus I Congestion Income Il Total SEW

13M

1o0M

u
=

SEW (EUR)
(=]

&
=

—10M
—13M

—20M
DKL D2 FI MNO1 N2 NO3 MO NOS SE1L SE2 SEZ SE4

Figure: SEW change per stakeholder group in CCR Nordic, per bidding zone
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4& Nordic region I n  Ref@l 21(9r8.1 11.8.)

NTC AAF flow (2024-08-09 to 2024-08-11)

During thePeriod 2 Nordicsare mainlyexportingbut importingnoonhours
Period2 is averyshort periodas itconsistof aweekend(FridaySunday.

Highrenewableproductionduringthe period.

Do Do o P>

Overall, prices are low during the Period 2
A Lowestpriceso eka2K AY {9H IYR {90

A Constraints in the grid:
A Nordics-> Baltics & Continent
A SE3, SE4, NO1 & NO©5NO2, DK1 & DK?2

526 616

Figure: Average pricend flows in each BZ in NTC
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,@ Average prices and flows in the Nordic region
Period 2 (9.8.1 11.8.)

FB AAF flow (2024-08-09 to 2024-08-11) NTC AAF flow (2024-08-09 to 2024-08-11)
v LAd

FB

For the Period 2, there is in general constraints on
the same borders both in FB and NTC

Period 2 overall constraints in the grid:

A Nordics-> Baltics & Continent ,
A FB idncreasing the flow witl2 GWh (+ 1%) il

A SE3, SE4, NO1 & NOSNO2, DK1 & DK2
A FBidncreasing the flow wittf GWh (+ 4%)

Price changes between NTC and FB:
A In most bidding zones prices change 0 € k a 2 R
A . A33Said OKIy3S -AdeckARY

SE4

5286 616

526 615

Figure: Average price in each BZ in FB and NTC. The arrows show the increased flow over constraining
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P

A Generally, changes between NTC and FB are
moderate, mainlyéi e ka2 K®

Prices in Period 2 (9.8. 1 11.8.)

Market prices

Rounded to nearest integer. Thousands separated by comma. Example: 1,234,567

A Average prices increase in NO2, NO3, NO4,

Bidding zone Min. price Max. price Avg. price

FB NTC FB NTC FB NTC FB-NTC

SE2 and SE3. ki -46 -6 134 [] 137 18 2 []] -4
DK2 -40 -60 13785 137 22 23 ﬂ -2

Al NBESaid RSONBFasS Ay {9nY 71 ékanKssphly vn ol -
€E Ka? K I-)/Iv? 5YM n e€ekKka?2 Ko NO1 -42 -60 2055 20 2 3 [ -1
NO2 -41 -60 54ﬂ 55 19 17 I 1

A Maximum prices change little except SE4 nos o 1 2f v 7 s 2
where maximum price drops from 101 o4 14 A af v 7 20
ceka2K 02 Md e€ka?2 Ko NOS 41 -5 2022 20 3 s] -
SE1 -33 -15 19 I 17 -1 %] ﬂ, -1

SE2 -39 -60 19 I 17 -2 -3 I 1

A In several bidding zones minimum prices L SEs 40 60 _ _ 19 I 51 1
werecn eka?K AYy be¢/ X2 odzu az (20 _48LJN:}‘geOSlag.ﬂ o1l o

are not seen in FB.
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Table: Min, max and averageices for all bidding zones in FB and NTC
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A High shadow prices indicate that more
flow would have increased the total

SDAQvelfare.

A The Finnish CNEC representing export to

Estonia is the most constraining in this

period.

A Other HVDCs are also constraining
elements during the period.

A In addition, few internal Swedish, Danish

and Norwegian CNECs are on the list.

ENLERGINLT
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Counts of hours with shadowprice (FB

Thousands separated by comma and decimal separated by dot. Exampla: 1,234.58

CMEC
FI_PTC_FI_EL_EXPORT
cabtT4b4dc5484a9caclic268caat221F
677543522e534e7db3827208cdcfellad
AC_Minimum_SE4_BC

13427_10 39% 480 Hasle-Red + 3@@ Sylling-
Flesaker

ACLineSegment (ZBR) ENDK DK1 E_KAE-STSV Z1 F
Terminal : F|4@eKv LINE C_IDU-TJE

fda572adb7314e19978cffclc5273023
AC_Minimum_NOZ_NK
AC_Minimum_NOZ_ND
AC_Minimum_DK2_KO|BASECASE
DK1_ML_EXP|BASECASE

ACLineSegment ENDK DK1 E_VHA-ABG 1 N Terminal :
N|408KY LINE C_NVV-VHA

DK2_SV_IMP|BASECASE

ACLineSegment ENDK DK1 E_KAE-LYK_3 1 N Terminal
: N|165KV LINE E_KAE-LYK 2

c3ea8T04265542a%accab7dbclef189@

ACLineSegment ENDK DK1 E_KAE-LYK_3 1 N Terminal
: N|165KV LINE E_KAE-LYK 1

AC_Minimum_SE4_SP

PowerTransformer ENDK DK1 ASR KT51 1 Terminal :
P|406KV LINE C_KAS-LAG

AC_Minimum_NO2_SK

AC_Minimum_SE4_NB

AC_Minimum_DK2_SB|BASECASE

15291_11 3@% 428 Nea-lzbu + 288 Vigamo-Aura
AC_Maximum_NO2Z_ND

AC_Maximum_SE4_BC

AC_Maximum_DK2_KO|BASECASE

Table: The 2&NECs with higheaggregated shadow prices during the period

Statnett

Constraining CNECs in FB

Period 2 (9.8. 1T 11.8.)

Count of hours
22
52
38

55

a4

(1]

42

39

37

43

48

48

13

3

FINGRID

Average shadowprice
83.88
77.43
182.%4

70.79

75.89

447 .95

42.22
56.458
58.93
58.79

48.57
4@8.75
35.82
488.31
18.83
314.87
37.52
188.33

50.98
34.86
19.28
27.96
14.38
18.71

9.91

Total shadowprice
4,984.74
4,860.90
3,911.72

3,893.54

3,330.85

3,135.67

2,533.24
2,484.25
2,475.08
2,292.64

1,797.27
1,752.86
1,680.98
1,633.23
753.22
628.14
487.71
433.30

385.88
278.87
211.15
139.8@
86.17
85.67

79.25
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4‘ Impact on buy and sell volumes (FB-NTC)
Period 2 (9.8.1 11.8.)

A The Change In Supply VOlumeS IS @®Demand @ Net_position @ Supply
the main impacting factor for 20
the changes in bidding zone net

pOSitionS. 10 j j ]
| I B, N

A Largesnet positiondecreasds -
observedn NO2 andncrease

GWh

in SE1.
-20
A Largest changes in demand 30
VOlumeS In SE2 and SE3 NO2 DK1 DK2 NO5 FI NO3 NO4 SE1 SE4 NO1 SE2 SE3
A In SE3 demand volume are changing biddingzone

more than supply volume.
Figure: Demand and supply volume difference\HE) and the corresponding net position change
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48 SEW Impact on bidding zone level
Period 2 (9.8.71 11.8.)

A The largest changes in SEW can be seen for SE3 due to the loSotalGEW loss seen in DK1, NO2, NO3, NO4, SE2 and
SE3.

A Several bidding zones have smaller changes in total SEW, but larger changes between consumer and producer surplus.

Total Nordic SEW per biddingzone (2024-08-09 - 2024-08-11) (incl. Hansa CI)

B Consumersurplus [ Producer surplus [ Congestion Income [l Total SEW

Q.5M

(=]

SEW (EUR)

—0.5M

DKL DK2 FI NO1 NO2 NO3 NO4 NOS SEl SE2 SE3 SE4

Figure: SEW change per stakeholder in CCR Nordic per BZ
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4‘ Nordic region in NTC in Period 4 (20.8.1 25.8.)

NTC AAF flow (2024-08-20 to 2024-08-25)

A Overall, the Period 4 is very similar as the Period 2.
A Nordicsare mainlyexportingexceptthe noonhours
A Highrenewablesproductionin this period
A Pricesare verylow in the mostof the Nordics

A Prices in NO2, DK1, DK2, Baltics & Poland are higher than during the Period

A Constraints in the grid:
A Nordics--> Baltics & Continent
A SE3, SE4, NO1, NG5 NO2, DK1 & DK2

Figure: Average pricemnd flows in each BZ in NTC
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48 Average prices and flows in the Nordic region
Period 4 (20.8. 1 25.8.

FB AAF flow (2024-08-20 to 2024-08-25) NTC AAF flow (2024-08-20 to 2024-08-25)
LAd v

For the Period 4, there is in general constraints on the
same borders both in FB and NTC

Period 4 overall constraints in the grid:

A Nordics-> Baltics & Continent

A FB isncreasing the flow witlh GWh (+ 1 %)
A SE3, SE4, NO1 & NO&5NO2, DK1 & DK2

A FB isncreasing the flow witl73 GWh (+ 21 %)

Price changes between NTC and FB:

A In FI, SE1, SE2 and SE3 prices changes are <1
e ka? K

A In other bidding zones changes are1 € k a 2 K

R

%

484
53

‘\/',\'\
Figure: Average price in each BZ in FB and NTC. The arrows show the increased flow over constraining e
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4‘ Prices in Period 4 (20.8.1T 25.8.)

Generally, low price levels during this period

A Largest price decrease take place in DK1 & NO2 anc

increase in NO1 and NO3

A In several bidding zones prices change only O
e kaz? K

A Notable changes in maximum prices in few bidding
zones

A Decrease in SE4 and NO2
A Increase in NO1, NO3 & NO4

= SVENSKA
KRAFTNAT

ENLERGINLT

Market prices

Rounded to nearest integer. Thousands separated by comma. Example: 1,234,567

Max. price

FB

137 [

NTC
145
145
71
15
120
15
15
15
15
15
15
91

Avg. price
FB NTC
32 36
37 37
6 5
7 2
21 27

w
Es S E ) e (& ) ey (=

ST T > I R e

i B R R

max and averageices for all bidding zones in FB and NTC

Bidding zone Min. price
FB NTC

DK1 -21 -20
DK2 -20 -20
FI -20 -20
NO1l -14 -20
NO2 -16 -20
NO3 -2 -3
NO4 -4 -3
NOS -9 -6
SE1 -19 -20
SE2 =22 -20
SE3 =21 -20
SE4 -20 -20

Table: Min,
FINGRID
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Constraining CNECs in FB
Period 4 (20.8.1 25.8))

Counts of hours with shadowprice (FB)

Thousands separated by comma and decimal separated by dot. Example: 1,234.55

CNEC Count of hours Average shadowprice Total shadowprice
A High shadow prices indicate that more flow

. AC_Minimum_SE4_MNB 938 181.85 9,981.50

would have increased the total SDMElfare. ACLineSegnent ENDK DKL EKAE-LYK_3 1 N Termival = | s e
N|165KV LINE E_KAE-LYK_2 : T

AC_Minimum_SE4_SP 125 66.59 8,323.71

AC_Minimum_SE4_BC 182 65.43 7,132.48

8dalc2b5fe72495f00209345074009F4 25 209,40 5,444.31

A As inthe Period2, HYDCsndfew internal Fta5720db7 3140185750 Fe 15273923 s
CN ECB-] Swed er,] Denmark an(Norwayare DK2_SW_IMP|BASECASE 105 48.18 5,059.38

ACLineSegment EMDK DK1 E_WHA-AB® 1 N Terminal :

- - 1@z 45.0% 4,781.48
the most Constralnlngelements 20Ky LNE Ctvna ’

cabf4badc5484a9caclic268eaat22lf 37 121.13 4,481.83
AC_Minimum_NO2_MNK 89 49,15 4,374,863
515736_1@ 1ee% 48@ Orskog-viklandet + 300 Refsdal- 17 247 .35 2.205.60

Modalen ' ! :
A Theinternal DanishCNEC KAEY Kocatedon > 7o
AC_Minimum FI_EL 27 115.57 3,128.32

the Danishwest coastis constrainingfor afew c_inimum OK_Ko|ASECASE s 2,40.19
ho urs Th ISOCCU rsbefore the 23 08Wh ereafter L15738_182 65% 480 Réd-Grenland + 300 Reéd-Porsgrunn 24 94.74 2,273.86

ACLineSegment EMDK DK1 E_KAE-LYK_3 1 N Terminal :

. . - 4 523,82 2,095.28
remedialaction of 50 MWh isdde NI265KV LINE €_RaE-LYi 1
13427_10 40% 400 Hasle-Red + 3@ Flesaker-Hof 15 95.79 1,436.91
AC_Minimum_NO2_SK 45 30.91 1,3%0.81
1532?_18 428 sylling-Rjukan + 42@ Hasle-Red + 3@@ . 29.27 1,112.24
Sylling-Flesaker + 3@@ Tegneby-Flesaker
DK1_NL_EXP|BASECASE 38 27.76 1,855.07
ACLineSegment (ZBR) ENDK DK1 E_KAE-STSV Z1 F
. - 1 1,818.12 1,018.12
Terminal : F|48@KV LINE C_REV-TIE ’ ’
DK1_EQ_EXP|BASECASE 29 29,37 851.73
FI_PTC_RAC_SEL-FI 61 13.61 830.07
ACLineS t (ZBR) ENDK DK1 E_KAE-STSV 71 F
ineSegment (Z8R) - 2 361.32 722.65

Terminal : F|4@@KV LINE C_IDU-TJE

Table: The 2&NECs with higheaggregated shadow prices during the period
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48 Impact on buy and sell volumes (FB-NTC)
| Period 4 (20.8.1 25.8))

®Demand @ Net_position @ Supply

A Largesnet positiondecreasds
observedin NO5 andncrease 100
in SE1.

A Demand volumes change I ] j
relatively less than during the 0 - B -

N
Period 2.
-50
-100
NO5 FI NO2

Figure: Demand and supply volumes differenceNHE) and the corresponding net position change

GWh

DK1 NO3 DK2 SE1 SE4 NO1 SE2 SE3 NO4
biddingzone
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SEW (EUR)

SEW Impact on bidding zone level
Period 4 (20.8.1 25.8.)

DK1, NO2, NO5 and Sk&/ethe largestchangesn SEWduringthis period.
Higher total SEW is seen in DK1, NO4, NO5, SE1, SE2 and SE4.

The largest changes in consumer and producer surplus changes are seen in NO2.

o o Do Po

Compared to the other periods the largest changes are not taking place in SE3, because changes in Cl are smaller.

Total Mordic SEW per biddingzone ({2024-08-20 - 2024-08-25) (incl. Hansa Cl)

M cConsumersurplus B Producer surplus M Congestion Income I Total SEW
A0

M
M

iM

=]

KA
=

—2M

D1 DK2 FI NO1 NO2 NO3 NO NOS SE1 S5E2 SE3 SE4

Figure: SEW change per stakeholder in CCR Nordic per BZ
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Specific hour walkthrough
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High volatility in SE4 area price

A SE3SE4 border capacity in NTC is limited due to operational constraints
A In FB the CNEC that affect the border flow are not constrained as much

A The pricedemand curve towards SE4 area price seems very sensitive as thel@ni@ad curves are very
steep

A When FB solution would increase flow on SEE border compared to NTC, the impact on SE4 area price is
very significant even at very low NP changes

A The price spread is the difference in price between two bidding zones. For the SE3 and SE4 bidding zones,
price spread spike whenever we have additional flow in FB, even when the increase of flow from SE3 is ven
low Observation on this MTU

SE3 > SE4

__________

o A NI vﬂM uﬂ\; , M p
5 1

00000

-

R/MWh)

Price (EU

uuuuuuuuuu
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4‘ High volatility in SE4 area price

A For MTU 21 on 16.8. In BBlutionthe NP in SEZ
decreasedy 144 MWh and SEdreaprice
decreasebyH mn dn € K a? K

A As acomparison SE1 Nihcreasesl74 MWh and
SEZy 309 MWh but the priceof theseareas
Increaseonly by 6.7 and 6.8espectively

A Flowfrom North of Swedenand Norwayare
Increasedon mostbordersand Northernbidding
zonepricesareslightlyincreasedn FB

A As aconsequenc®f the SE4areapricechanging
the congestionncomemovestowardsHansa ant
Core reducingCl inNordics

A Flowon Hansaordersisincreasedoy 584MWh
onthisMTU

ENERGINET = e FINGRID Statnett
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NO2 price spike in NTC

FB 2024-08-12 19:00-20:00 (AAF flow

NTC 2024-08-12 19:00-20:00 (AAF flow)

A On 12.8. MTU 20, NEeapricein
NOZ2 isveryhighcomparedto FB. 192.¢
eka2K AY Db¢/ YR

A NO2areaprice seemdo be affectedby
Increasedlow from NO1 and
differencesin sellvolumesin FB

¢ NO2 netposition islightlylowerin FB a$low
from alower priceareg NO1, isncreased
More NOXNO2borderflow in FB isavailable
by reducingloadingon constrainingCNECyut
the borderflow remainsconstrained in NTC

¢ NO2lhasnearly300 MWh ofmore sellvolume
and NO2 240 MWlesssellvolume

¢ Asthe costof additionalproductionin NO2 is
higherthanin NO1, FBolutionshiftscostly
productionfrom NO2 to NO1

3%

/

b
PPPHE K Q3

Flowr P
owreduced h "
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NO2 price spike in NTC

A TwoCNECthat are affectingboth the z2s to NO2 and z2lbw on NOINO2,but HasleRgdseems
to havemore impacton the NO2 import andareaprice

A Additionalflow on HasleRgdhashighimpacton the flow to NO2slacknode. Howeverthe CNEC is
alsobeingconstrainedby the flow on NOXNO2border

A Asflow on NOINO?2 isncreasinghe constrainton HasleRgdCNEC, Fcreaseghe amountof
activatedsellbidsin NO1 andeducesthe flow on other borderswhichhasarelievingeffect on the

constrainton HasleRad

ENLERGINLT

ACLineSegment ENDK DK1 E_VHA-AB@ 1 N Terminal : N|400KV LINE C_NVV-VHA- 0.02 0.00 0.00 0.00 0.00 0.00 0.00 ©0.00 0.00 0.00 0.00 0.00

il

2

DK2_SV_IMP|BASECASE -

O&,j

0.00

% =~

13427_10 30% 400 Hasle-Rad + 300 Sylling-Flesaker-

0.00

0.00 0.00 -0.04 -0.39

Yo 7

Yo, Moy Yo, Mos S& S8 S Sy

Y
’5‘5. %

w,
05,

]

! | '
0.00 174.08

0.00 0.00 -0.08 0.00 0.00 0.00 0.00 67.56

14311_11 60% 300 Blafalli-Sauda + 300 Husnes-Bertveit-

FI_PTC_RAC_SE1-FI-

0.00

0.00

0.00 0.00 0.01 -0.05 0.01 0.00 0.15 0.00 0.00 0.00 ©0.00

0.00 - 0.00 0.00 0.00 O0.00 0.00 0.00 0.00 0.00 0.00

b’..-
o
=

118.08

0.07

179.89

Ofrg\% R FJ\S‘:’OJ\,V:OL,V:OL 4,0"’01\ S;L'Oa 4,:03\ /vgo‘?*/vo%&s%"*s%"*s ng\s 389\8 &3, . :j” o,
y 0y & T0x M0y 05 B& O O 05 S SE SO & S8 S8 Yy T
13427_10 30% 400 Hasle-Rgd + 300 Sylling-Flesaker- 0.00 0.00 0.00 0.35 -0.04 0.05 -0.04 -0.30 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 - 67.56
14311 _11 60% 300 Bl&falli-Sauda + 300 Husnes- Bertveit- 0.00 0.00 0.00 0.06 0.01 -0.13 0.01 -0.20 0.00 -0.14 0.00 0.00 0.00 0.00 0.00 0.00 -115‘08
FI_PTC_RAC_SE1-FI- 0.00 -- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.07
DK2_SV_IMP|BASECASE- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -174‘08
AC_Minimum_NO2_NK- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 -133‘86
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Increased flow on Konti-Skan

~ ot Vd ~ ot

AFERE1I ! fAYS gl a4 RAAO2YYSOUGSR aidl NIAYy3 FTNRY

A When FER/HA is out and NVVHA trips (contingency), VH¥B@ becomes the bottleneck
(CNE). Consequently, there will be a high flow on-¥XB&.

A In NTC, this causes a higher constraint on the border flow as individual CNE flow is harder to
assess from market results

DK1 > SE3

—— Flow (AAF) FB — Flow (AAF) NTC =— = Capacity NTC

4oo:|-_—ﬂ _________ ﬁ)" I S N— ﬁ ____________________ Q--:‘---FQ"H'

_

Aug 5 Aug 8 Aug 11 Aug 14 Aug 17 Aug 20 Aug 23
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Increased flow on Konti-Skan

Flow from DK1to S
goes through Konibkan

Ny S,
O/rl\ O/\’J 04,1 Ol(] O/rJ O'f? Ok? p’l/o > Yo > Yo > Sé:; SQ; 53\ S 3 'S > qu 67\ She
Op. “Op N S N Ao NS 7 R Ny SNy S, s Sy, LB~ Sp ™S b,
k] &O S\O 4’\0 8\0 O\O 8\0 \Q \FS O~4/ "1/1/ "14/ 2K S\S S\S (\S C\S e\s\ 'O\s (\S /O LVD/_A
~Co Thy Thy TRy Thr TR TR TR TR 0o 0o 0, RGBS G N& V& B8 & Dey T

i
13792_325 65% 420 Red-Grenland + 300 Rgd-Porsgrunn- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08 -0.07 -0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -194.35

14311_11 60% 300 Blafalli-Sauda + 300 Husnes-Bgrtveit- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.02 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 44.82
436b6b394e794dfd880fb39d1483b093- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 -0.05 -0.03 -0.14 -0.28 -0.19 -0.15 - 0.05

AC_Minimum_NO2_SK- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 38.61

Addltlonal ﬂOW from DKl to SE3 AC_Minimum_NO2_ND- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 37.43
ha_S h|gh |mpaCt on VHABQ AC_Minimum_SE4_NB- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 -101.12
AC_Minimum_NO2_NK- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 46.26

677543ae2e534e7db827 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -101.14

I ACLineSegment ENDK DK1 E_VHA-RB@ 1 N Terminal : N|400KV LINE C_NVV-VHA- -0.03 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 104.98
AC_Minimum_SE4_BC- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 - 98.75

AC_Maximum_FI_FS- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.17

DKl_NL_IMP|BASECASE-. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 7.54

FI_PTC_FI_EL_EXPORT- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -100.78

DK2_SV_IMP|BASECASE- 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 .101.54

A Flow from SE3 to DK1 has a relieving effect on-XB®.
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Increased flow on Konti-skan (ID)

ID capacity at Konti-skan

A Also,at intradaymarket, more
capacitywasgivenin
Flowbasedcomparedto
currentNTC

A For DKASE3the ATCE [
methodologygaveon average
170 MW ofmore capacity
than the currentNTCmodel

A For SE®K1, the intraday
capacity was zero for a
significant number of hours in =
both NTC and ATCE. However, =

1500

1000

DKXSE3

Intraday capacitygivenby the ATCEnethodology

Intraday capacitygivenby the current NTCmodel

i

SE3DK1

-

when capacity was available, — sx0 a0
the ATCE model generally

provided a larger capacity than

the current NTC model.
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;?3 Agenda

1. Methodology of ATCE (summary)
2. EPR Intraday during w334

3. Case studies

¢ Increased flow ofKontiskan
¢ Fennoskar21-08-2024 22:00
¢ Nonconvergence issue at week 32
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Methodology of ATCE
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Methodology

Background

ACKS af STG 208 NBwbadedday OA (i ise2-Se3
ahead market will be allocated for the intraday NTC SE2-SE3
market with the ATGEnethod soon 1—J | ‘

4000 —

A The ATGEnethod optimizes the available transfer
OF LI OA G & | & Al S/éme /O ALdt O/
o Based on the FBA result
o Distributed among all corridors
0 Using relaxation on certain parameters

2000 f -

0 ) .

NTC [MW]

—2000 [

-4000 i

6000 1 = NorCap ATCE

A The main result is that the capacities are more + Aready alocated low
varying (and in general smaller) compared with the ,&pv"“' W@"ﬁ & I
current NTC method A

' ' : E le ATCE on the SESE3 border
A During the ongoing EPR the results are published e

weeklyand available at the NR@@bsite

Sl FINGRID Statnett
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Main difference between current NTC and ATCE

Higher utilization and ATCE takes into account all ATCE takes into account
optimised flows on flow scenarios likely as well loop-flows which increase
FBDA result in less ID as unlikely resulting in more operational security and
capacities strict IDcapacities limits IDcapacities
All capacities are dynamic More flow scenarios affects capacities Accounting for loopflows
and depends on the flow A NTGworld considers only A The NTC world assumes trade
direction forecasted/likelyflows and from BZ to BZ in a straight line
A For FB DA the market optimise the capacities where A In reality the same trade will
turnout optimise the there needed the most transfer through several bidding
capacities depending on A TheATCBE 2 NI R O2y aA RSNE #ohds {as in the AT@®rld)
the flow direction Tt 2 6 a possibke ara Sllocates A Example: Trade in Sweden might
capacities to manage aif these be limited by bottlenecks in

Norway (and vice versa)

ENERGINET — = FINGRID Statnett
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Applied ATCE-relaxation

Applied relaxation in the ATCEethod to avoid unnecessary restrictions
A Capacites are more operational secure but agwe conservative compared to current Nf@thod

A Motivates some relaxation to the AT-@&rameters to increase the capacities in an operationally
secureand more comparable/ay

A Applied relaxations adjust for unrealistic lofipws (less than 2 %&nd takes a calculated risk that all
Qf 2 RAY3IQ Ff2¢6a 62y Qi KIFLIWISY d GKS alysS a)

A Relaxation leads to increased capacities but also opens up arbitrage possibilities

Relaxation:A tradeoff between
increased capacities and
operational security

= Rearonr FINGRID Statnett
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EPR intraday during w31-34, 2024
29 July 7 25 August
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Capacity on some borders during w31-34

ASE1SE?2
ASE2SE3
ASE3NO1
ANOLNO2
ASE1FI
ASE4DK?2

ENLERGINLT

Capacity (MW

Capacity [MW]

Values for AAC (SE1-SE2) and NTC_final (SE1-SE2, SE2-SE1)

3000
1000
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= o ‘
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~t000
2000
3100
iz ngs
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Values for AAC (SE3-NO1) and NTC_final (SE3-NO1, NO1-SE3)
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Values for AAC (SE2-SE3) and NTC_final (SE2-SE3, SE3-SE2)
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Summary ATCE export+import for w31-34

: 1+1 Boxplot with ATCE export capacity results (positive) vs ATCE import capacity results (negative)

A Bigvariationbetweenthe

bldd I ng Z0Nnes 10000 1 ﬁ B ATCE expszrl*jcrzzpacity results

[ ATCE import capacity results

A Northern Norway (NO3 and ?

NO4) havéow ID-capacity 000 1 —

especiallyn importdirection ~ _} % ; % l %

¢ Oppositeof what we are used to % 0 % ° o °© co

exporton NO3 and NO4 fahis
period ©

—10000 A

e
see | 1 % i T i ?
¢ Reasonmore importthan 5000 .

&“’&5454545*%“?@@@“&'"*"

Note: externallimitations Bidding zone
from TSO®utsideNordics _ _
not takeninto account Figure Boxplotsfor ATCEexportand import forweek31-34
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’@ ATCE export results compared to NTC (today's market)

A Mostbiddingzones

somewhatcomparable
A SE2 and SEBesmallerin

ATCE

A NO4 and NO&realso
substantiallysmaller

Note: externallimitations
from TSOwsutsideNordics
not takeninto account

Note 2: NTC IBapacities
are after IDclosure(data
missingfor pre-closure

ENLERGINLT

Capacity [MwW]

Boxplot Comparison between ATCE export capacity results and NTC ID export capacities

14000 +

12000 + .

10000

8000

oo

6000

4000 +

S SIS

Q

8

Source

EEm ATCE export capacity results
@ NTC ID export capacities

F F v ¢ ¥ ¢ ¢

Bidding zone

&

s

Figure Boxplotsfor ATCEexportand NTC |@xportfor week31-34

= R FINGRID

Statnett

@



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

{i‘ ATCE import results compared to NTC (today's market)

Boxplot Comparison between ATCE import capacity results and NTC ID import capacities
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ATCE export capacity vs actual traded volumes

Boxplot Comparison between ATCE export capacity results and NTC ID export trades
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