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DA & ID results
from the external parallel run (EPR)
of Nordic flow-based

SH Monthly meeting
04 July 2024

DA: Rikke Jagrgensen (ENDK), Tom Haut (ENDK), Olli Vaniala (FG), Valtteri Salvi (FG)
ID: Krishna Solberg (SN)

Contact: ccm@nordic-rcc.net
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Agenda Dayahead

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

3. DA EPR results, weeks-22
¢ Impacts on SEW, prices, flows, net positions, constraining CNECs

¢ Specific cases walkthrough

4. ID EPR results, weeks-29
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41 Upcoming events and news

A EPR Publication during the summer break
¢ The TSOs will continue publishing the DA and ID results on a weekly basis throughout the summer bre
to ensure an uninterrupted publication process. Please note the following contéated details:

A Due to resource restrictions during the summer break, the 1D results and graphical reports will be
automatically published without CCM project review from week 28 to week 31. The review of the ID

results for these weeks will take place starting from week 32.
AThe DA results and market reports will be reviewed and published by the CCM project during the

summer break.
A Next monthly EPR meeting on Thursday August 29, :00:00 CET
¢ This event will cover weeks 38.

A Hybrid stakeholder event, 9 September, 09:80.6:00 CET

I Location: Clarion Hotel, Copenhagen Airport, Denmark
You can now register to participate onsite in Copenha@iigk here to register for onsite participation

This event will focus on daahead and intraday, as well as the CCMig® arrangement, among other
Interesting topics
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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

ENLERGINLT
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\vojen-202-artiklan-mukaisen-nordic-kapasiteetin-laskenta-alueen-

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.

askKeniamenetelman-muuiiamisesta. Do

Statnett


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

Summary of weeks 19-22, 2024
6 May I 2 June
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A These four weeks argplit into two periods:

C
C

A

ENERGINET — = FING

Social welfare change
W19-22

Period 1, 06/05¢ 19/05: Impacted by a volatile Net Positions and resulting in varying SEW.
Period 2, 20/05¢ 02/06: The Nordics are exporting, constant SEW gains in the total SDAC area.

Over the full 4week period, flowbasedresultsin alower SEWcomparedto NTC fothe Nordic region, but a SEW gain
for the whole marketcouplingregion (SDAC).

Total CCR Nordic SEBhangeT ®1T n  a €

¢20Ff b2NRAO {92 OKIy3aS AyOfdzRAYy3d (GKS b2NRAO aKINBX 2F GKS 1 lyal O2y3Saii

Total SEWhangenthe{ 5! / NX3IA 2y bmMmMdyy ac

Daily SEW gain for all areas, FB-NTC (excl. VoAF) PerIOdZ

W Total SEW

o Periodl / A \
A
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~— 0.5M
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4‘ Nordic Net Position W19-22

A The totalcumulativeNordic net positiorincreasedwith 43 GWhfrom 3002GWhto 3045GWhin FBcompared to NTC
A Period 1: Variable with generally high export and for some hours during daytime high import.
A The cumulative net position increases with 16 GWh from 1332 GWh to 1348 GWh

A Period 2: Net position less varying and more hours with export.
A The cumulative net position increases with GWh from 1671 GWh to 1698 GWh in FB.

Periodl Nokic Period?2

A T Net Position (SDAC) (FB) ——— Net Position (SDAC) (NTC)

( | \

D e Amne I m [

4000

<3

2000

0

S L R
U |

May 7 May 10 May 13 May 16 May 19 May 22 May 25 May 28 May 31
2024

Net posltion (MWh/h)

—8000

Figure: The Nordic Net Position from Week 19 until Week 22

ENLERGINLT = KRAFTNAT FINGRID Statnett


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

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

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

A With FB, the flow over the
constrainingelement isincreased
with 15%.

¢ Thisresultsin lower pricespreadsnsidethe
Nordics.

¢ Andleadsto higherpricespreadson the
externalborders

A Congestionnncomemovedfrom inter-
Nordicbordersto Externalborders.

¢ Furthermore we seeanincreasedlow to
the continent

A Welfare gaincausedby FB irour
neighbouringareas

ENLERGINLT

FB AAF flow (2024-05-06 to 2024-06-02)

NTC AAF flow (2024-05-06 to 2024-06-02)
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Negative welfare impact -
Remedial Action missing in DK1

A Forweeks20-22, there wasa CNEC in DKHat significantlyconstrainedthe resultsmore in FB
thanin NTC andecreasedhe SEW.

A TheseCNECarelocatedon the Danish WesEoastandwere constrainedduringthis period due
to plannedmaintenancean the areaand highrenewableproduction Duringthis period, the NTC
day-aheadcapacitywasnot reduced andcountertrade wasplannedto be usedif the marked
outcomewould resultin overloadon thewestcoast150 kV lines.

A Thismeansthat the NTC marked clearimgsultedin overloadsand downregulationof
renewablewasactivated Howeverwhen providingthe FB domain, theapacitiesare basedon
the expectedtopologyandrenewableproductionwithout countertrade.

A ENDK isurrentlyinvestigatingvhetherandhowto handlethesecases.

A The item hadeenaddedl 2 G KS € h LISNJ U A-Botument.[ S| NIy A y 3
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’@ Nordic region I n  Refidl 1i(6rb - 19.5)

NTC AAF flow (2024-05-06 to 2024-05-19)

A As indicated by the net position, during the first period, the Nordics are net NTC W !
exporting to the continent, but there are several hours with high imports to ' Y
the Nordic areas as well.

/,
/
7/
L

A Overall constraints in the grid:
A Nordics-> Continent & Baltics
A Finland-> Nordics
A Northern Sweden, NO3 & NG4 South Norway, South Sweden &
Denmark

A The highest average prices for the first period are found in the Baltics & the
continent. From a Nordic perspective, the highest prices can be seen in
Denmark. The lowest prices are found in SE1 & SE2.

Figure: Average prices and flomseach BZ in NTC
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@ Average prices and flows in the Nordic region -
Period 1 (6.51 19.5)

FB AAF flow (2024-05-06 to 2024-05-19) NTC AAF flow (2024-05-06 to 2024-05-19)

Overall constraints in the grid: SN TN
A Nordic-> Continent & Baltics FB ) I NTC (L)

A FBis increasing the flow with 15 GWh /e
A North-> South & Finland

A FB s increasing the flow with 128 GWh

A 55 GWh out of the 128 GWh are increased on @

the SEZSE3 border.

A SE3> SE4

A FBis decreasing the flow with 38 GWh

Prices:

A In the Northern BZ SE1, SE2 & NO4 as well as DK2,
the prices are increasingwith@8®p ek a2 KX gKA{
the price in NO3 & SE3isincreasingwith 6 € Kk a 2 K ®

A In all other Nordic Bidding Zones and the Baltics, the 7
prices are decreasingwith@ € k a2 K®
<

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 (6.5 -19.5)

A The largest changes on net
positions are in DK1, NO2, SE2, SE3
and NO3.

A Except for SE3, the changesimpply
volumes affects the changes in net
positions most.

A Biggest differencén the demand
volumes is noted in DK1 and SE3.

ENLERGINLT

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

®Demand @Net_position @Supply

T

DK1 FI NO2 SE1 NO5 NO1 SE4 NO4 SE2 DK2 NO3 SE3
biddingzone

GWh
(=]

Figure: Demand and supply volumes differenceNHE) and the corresponding net position change
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4& Prices Period 1 (6.5 - 19.5)

. : Market prices
A The average prices decreased wit 2 P

ceka2 K AY &AE 0ARRAYXMFIFEES MFPRGRWVRE "ER°FHE]

Max. price

decreases in Fl & DK1. Bidding zone Min. price

A While there is no change in DK2, the average B NTC

priceincreaseswith-4y eka2 K Ay (0KS 2WKSM) %

BZ DK2 -18 -15

. ; . FI -16 -15
A The BZ with decreasing average prices are the

. . . ; NO1 -22 -15

BZ with the highest average prices in NTC, 0o o e
and the ones with an increased average price

are the once with the lowest average price in No3 - °

NTC NO4 -3 %]

_ _ _ NO5 -16 -13

A The maximum prices decrease in Denmark, et oy .

Finland, South Norway and SE4. - . <

¢ In Finland the maximum price decreases more than
MAneka?2K SE3 -18 -15
SE4 -18 -15

NTC
160
167
398
116
134
56
56
116
56
56
134
167

FB
44
48
32
30
35
26
21
31
16
17
31
33

Avg. price
NTC
49
48
38
33
38
20
20
33
16
16
24
35

Table Min, maxandmeanpricesfor allbiddingzonesin FB and NTC
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Constraining CNECs in FB
Period 1 (6.5 - 19.5)

Counts of hours with shadowprice (FB)
ngh shadow prices indicate that more flow would have Thousands separated by comma and decimal separated by dot. Example: 1,734.56
|ncreased the tOta| SDA@”al'e FCNEC +Count of hours “hverage shadowprice =Total shadowprice

ACLineSegment ENDK DK1 E_KAE-LYK_2 1 N Terminal : N|1B65KV LINE

The most constraining CNEC is located on the Danish west ~ &-xae-tvx.2 ? e e
coast and is typically limiting in situations with a high share ¢ Ac-ininnses.5i . 1382 26,960.87
renewable energy production. In this period, the situation js  *-=mmrse=t e .72 26,8782
Impacted by planned malntenance FI_PTC_FI_EL_EXPORT 283 56.61 11,492.19
AC_Minimum_SE4_NB 198 51.686 18,229.19
¢ ENDKI s currently investigating this case. More about this can k  ac_minimun_no2_no 226 37.02 8,366.27
found in the Operational Learning Points document. AC_Minimum_NO2_NK 235 32.73 7.,602.57
éckigffsﬁmint ENDK DK1 E_KAE-LYK_3 1 N Terminal : N|165KV LINE 16 73608 7,360.83
Beside the Danish CNECs, mainly HVDCs are the most limit *-* """ e e e
|ement5 43c83c43e5114e35b4eab538e13c178: 156 44,37 6,922.34
e : b2l4dcee2db6482506c2d88ceSabc7se 32 214.83 6,842.96
¢ Here, especially border to the continent & the Baltics are DK2_SV_IMP|BASECASE 175 20.78 5,208.65
constraining 13702_325 65% 420 Red-Grenland + 280 Rpd-Porsgrunn 40 185.26 5,157.90
FI_PTC_RAC_SE1-FI 1e8 43,23 4,3232.47
The SWL CNECSs have very high shadow prices that are NOt ac_sninun_ok2_xo|sasecase 170 24,58 4,164.18
representatlve of the actual constraint. 1c6dde19549e44a2a8c5ddafbbeafela 126 25.90 3,262.78
¢ The high shadow price occur when the Sewest link is out of FacepmLzTesaOREhEhAGETIADIRATE £ 8077 720142
operation. It is reoccurring that CNECs for HVDC get this level ( A¢-tnimm 025t 126 . 47857
shadow prices during outages, and why these high shadow pric A¢-fintnun_ses 5 =8 52.35 3,836.29
occur is being investigated. The incorrect shadow price does n¢ PX-N-_ExPIBASECASE 1 .87 2,584.30
aﬁect the market results 2aec5375219241e882518750a4183284 72 38.54 2,774.97
918127af8ca34621ac7ec34e85d528c8 184 23.77 2,472.22
The other Swedish CNECs that have a high shadow price ce acminimn_r1 el 3 63.90 1,081.05
be explained by the OUtage between NO®5 which f2fcf608089445baad9@c2a74ac6Ca07 61 31.86 1,943,33
IncreaseS the ﬂOW out of SEl and SE2 to NO3 and NO4, a.n' 382F78f8d7cededf38e6d44c42dB8B5en 13 142 .84 1,856.89
due to and internal outage in SE2. « <</ 2 QB

Table: Overview about the most constraining CNECs in Period 1
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SEW impact on bidding zone level
Period 1 (6.5. - 19.5.)

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

A Positive total SEWhangewith FB compared to NTC is observed in Finland, DK2, NO1, NO2, NO4 and SE2.
A The biggest negative impact can be seen in SE3 & SEA4.

A FBresults in a gain feonsumers in DK1, FI, NO1, NO2, NO5 and SEA4.

Total Nordic SEW per biddingzone (2024-05-06 - 2024-05-19) (incl. Hansa CI)

Consumer surplus [l Producer surplus [l Congestion Income [l Total SEW

. 5M

o

0

= ¢ |

: r r

L
1 —5M

DK1 Dk2 FI NO1 M2 NO3 NO4 MNO5 SE1 SE2 SE3 SE4

Figure SEWchangeper stakeholdegroupin CCR Nordic, pérddingzone
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ﬁ Nordic region I n  Refid 2(20.5.17 2.6.)

NTC AAF flow (2024-05-20 to 2024-06-02)

A During thesecond periodNordics areexportingto the Continent except NTC
for afew MTUs

A Highest prices in the Nordics are in DK1, DK2, NO2 and SE4 areas. Compared to
Period 1 the average price in Fl area drop and DK1 and DK2 remain as the highest
price areas in the Nordics.

A Lowest average prices are found in SE1 and SE2
A Constraints in the grid:

A Nordics-> Continent & Baltics
A Northern Sweden, NO3 & NG4 South Norway, South Sweden, Denmark

Figure AveragepricesandflowsineachBZ in NTC
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*@ Average prices and flows in the Nordic region
Period 2 (20.5. - 2.6.)

FB AAF flow (2024-05-20 to 2024-06-02 NTC AAF flow (2024-05-20 to 2024-06-02)

NTC | W /i

)
8

§

4

A North-> South & Finland ,,Ql
A The overall flow over this constraint was
increased with 260 GWh.
A Flow over SESE3 border were increased
even 271 GWh.
A NO1+NO5> NO2
A Flow was increased with 363 GWh
towards NO2 over this constraint.
A Nordic-> Denmark, Continent & Baltics
A FB was increasing the flow 60 GWh.

For this period, there are constraints between:  FB | W

Relatively small average price changes between

NTC and FB:

A The average prices decrease by 18 EUR/MWh iff # &°R
SE4 o/

A The average prices increase by8&-£UR/MWh &

in NO3, NO4, SE1, SE2 and SE3. Figure: Average price in each BZ in FB and NTC. The arrows show the increased flow over constraining
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SEW Impact on bidding zone level
Period 2 (20.5. - 2.6.)

The largest changes in SEW can be seen for SE3 and SE2, with overall SEW gain in DK2, NO1, NO2, NO4, SE1, SE2 and S
The SEW gains are typically driven by producer surplogever in many bidding zones, congestion income is increasing SEW

gain.

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

20M

15M

10M

M

Total Nordic SEW per biddingzone (2024-05-20 - 2024-06-02) (incl. Hansa Cl)

B cConsumer surplus I Producer surplus [ Congestion Income [ Total SEW

SEW (EUR)

-5M
—-10M

—-15M

DK1

ENLERGINLT

DK2 FI NO1 NO2 NO3 NO4 NO5 SE1 SE2 SE3 SE4

Figure: SEW change per stakeholder in CCR Nordic per BZ
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4‘ Prices in Period 2 (20.5. - 2.6)

A Average prices increase in NO3, NO4, SE1, Market prices

SE2 and SE3 Rounded to nearest integer. Thousands separated by comma. Example: 1,234,567
¢ I AIKS&U RSONBIAS AY {90Y MY pifdkdAK Min. price Max. price Avg. price
A Max prices decrease in DK2, Fl and SE4 FB NTC e NTC FB p—
¢ | AIKS&G RSONBlIaS Ay YIE LINAOS A9l CL¥ pn—%KansaKI 176 66 70
A On average, DK2 and FI areas had no change e I - 2] 21 7 71
between FB and NTC, however these areas i - 200 ] 250 2 24
had a lower max price NO1 -7 -6 7688 76 24 31
MNO2 -7 -6 83 I ag 42 47
MNO3 1 5] 46 I 38 28 14
NO4 2 a 45 I 38 158 14
MO5 -7 -5 77 I 76 26 31
SE1 -6 -6 45 I 38 14 1@
SE2 -7 -6 45 I 38 14 18
SE3 -7 -6 185 I 76 21 14
SE4 -7 -6 138 ﬂ 209 36 53

Table Min, maxandaveragepricesfor allbiddingzonesin FB and NTC
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Constraining CNECs in FB
Period 2 (20.5. - 2.6.)

Counts of hours with shadowprice (FB)

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

CNEC Count of hours Average shadowprice Total shadowprice
13792_325 RS¥ 420 Re¢d-Grenland + 38@ Rad-Porsgrunn 1e3 183.46 18,895.94
FI_PTC_FI_EL_EXPORT 248 75.71 18,171.57

A High shadow prices indicate that more AcLineseguent FIOK DKL €_KAE-LYK_2 1 N Terminal : NIISKV | 5
ﬂOW WOUId have |ncreased the total 3960da658c6541ca8638a5d7bd681288 137 96.47 13,217.02
S DA@ve Ifare ) 43c83c43e5114e35b4ean538213c 178 122 57.50 11,040.65

AC_Minimum_SE4_BC 228 49.35 1@,856.38

b914dcesBdb64@3596c2d8@ce5aboTBe 68 153.63 18,446.81

A A Norwegian CNEC which is limiting NOL s usmn oz
NO2 border is the most constraining in Dk2_SV_TH? | BASECASE

. - a8eCc5375219241e882518752a4183284 132 55.14 7,278.14
thIS perIOd = AC_Minimum_NO2_ND 248 29.61 7,187.16
fd20839caT174024a09912084d2133bab 31 226.28 7,814.87

A The Danish CNECs explained in Period 1 scrisimnsesss
are limiting in the second Period as well. :fj;ijﬂu:“jojejjﬁ“m'sa““* 300 Husnes-Bartveit = 2 22

AC_Minimum_SE3_KS 81 56.13 4,868.26

A Other limiting elements were some ”
Swedish internal CNECs and HVDCs, &

ACLineSegment EMDK DK1 E_KAE-LYK_3 1 N Terminal : N|185KV

typically them on the border of the CCR °

region 12@17b46dad54thba4es2bfe724b8536 52 57.81 2,964.28
2af3f2cadcldasfeB2ff2afe7cffadfs 1es 27.87 2,954.58

1532@_1@ 428 Sylling-Rjukan + 420 Hasle-Red + 3e@

Sylling-Flesaker + 380 Tegneby-Flesaker 114 24.87 2,835.56
AC_Minimum DK2_KO|BASECASE %6 28.18 2,784.92
90b94345c1864aa288a086a9d5eT853a 52 45.15 2,347.73
AC_Minimum_FI_EL 48 58.29 2,331.62

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

A Largest net position decrease is
observed in NO2, followed by
NO5 & DK1.

A The largest net position
increases are observed in SE1,
SE2 and NO3.

A Thechange irsupply volumes is
the main impacting factor for
the changes in bidding zone net
positions.

ENLERGINLT

Period 2 (20.5T1 2.6)

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

® Demand @ Net_position @ Supply

I Y )

-50

GWh

-100

-150

NO2 DK1 SE4 NO1 DK2 NO5 SE1 SE2 Fi NO4 NO3 SE3
biddingzone

Figure Demandand supplyvolumedifference(FBNTC) andhe correspondingiet positionchange
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Specific hour walkthrough
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48 Specific hours

A W19:10.05.Nor+intuitive flow northward from SE2
A W20; 13.05.: High price decrease in Finland

A W22:27.5.:Circularflow through Fennoskarwith non-intuitive flows
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Non—intuitive flow northward from SE2
May 10th 15:00-16:00
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W19: 10.05. Non-intuitive flow northward from SE2

A Startingfrom MTU2 onMay 10th, NTC

would allocatemuchhigherflow from SE1
towardsthe south

A While usuallyflow towardssouthis S
beneficialas itallocatesmore flow between o ‘
biddingzones inthis case itseemshat FB "
IS shiftingflow from north asthe net
positionchanges

A However this approachreducesthe Nordic SEW

nnnnn

for MTUl6by n @ pbyt SDAGtillgainsc ®p 1 € -

nnnnn

A CumulativeNordic SEVgainforthis9 55 A& n |~

A LargestifferencebetweenNTC and FB
flowis on MTU 16

A Fl and SEfetpositionsare muchlowerin FB
andconverselySE2 and SE3 Mk higher

Top Figure: Flow on May 10th
Bottom figure: Nordic Net Position in MTU 16
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48 W19: 10.05. MTU 16: Non-intuitive flow northward from SEZ2

FB 2024-05-10 15:00-16:00 (AAF flow)

NTC 2024-05-10 15:00-16:00 (AAF flow)

TN -

243

A SomeCNECs iBwedishyrid are constraining
the flow on the SESE3 border

A The southbound flow is reduced with 516 MWh
in FB.

A The flow on SESNO1 and SEASE3 are
increased, as well as northbound flow from SE2.

A The price differences are mostly same in the
Nordics, with a small reduction in area price in
SE1 and Fl and increase in SE3, DK1 and DK2

A In this MTU, the export to the continent and
Baltics is reduced by 571 MWh.

A Prices reduce in SE1, FI, NO1, NO2 and NO5
by~to e€eka2K |yR AYONBI 4§
Denmarkby ~4& e ka2 K® LY {903 K
AYyONBlaSa o0& wmcdp EKaZK [

( oy o

22

gt Y

Figure Price inreachBZ in FB and NTC. Tdreowsshowthe reducedflow over constrainingelements.

ENLERGINLT = R FINGRID

Statnett

202 ¢


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

’?8 W19: 10.05. MTU 16: Non |ntU|t|ve northward flow

Bidding z Min. price Max. Avg. Avg. price diff
(FB-NTC)/[NTC| (%)

-2%

DK2 ° [} 135 167 70 73 -2 a5

FI -1 -1 21 25 3 6 -3 -44%

No1 2 [ 50 51 35 a1 -6 -15%

A The CNECs with the highest shadow = - z : e
prices are Swedish CNECs, that are s s EE T E : o
loaded by flow on the SE2SE3 S — § T R ; . o
border. Figure: Overview about the Market Prices

A These CNECs are highly impacted by s e e
the Net Positions of FI, SE1 and SE2 - oo o o
(z2s PTDF). | N

Figure: Overview about the most constraining CNECs
A Flow on these CNECs have a relieving effect

A In the FB solution, FI & SE1 netpositions SE2SE3 [ NO3NO4 | SEISE2| FI SE1 | SE2 SE3 NO1 NO2

were lower than NTC, which leads to less CNEC1 0.13 -0.04 0.02 017 017 019 006  -0.09  -0.10
constraints for flow in southern Nordics, (SVR
mostly reducing south NO area prices cypTTX

A FB s changing the flow direction to CNEC2 0.01 0.16 002 003 003 001 000 -002 -0.01
northbound flow from SE2SE1 and from (SVR
NO3>NO4, which is relieving these CNECs. Oy HTI X

Ac KA 3 NB 3 de g3 A y‘ | CNEC 3 0.10 -0.24 0.14 031 031 0.17 0.07 -0.08  -0.08

“ < > Sv

uKAa a¢c¢| YR M®dnd %R&()CC)X

day' Table: Overview about parts the PF@main (ztz & zts)

= SVENSKA
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High price decrease in Fl
May 13th
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W20: 13.05. High price decrease in Fl

Hourly SEW gain for all areas, FB-NTC (excl. VoAF)

~—— Consumer surplus == Producer surplus =——— Congestion Income == Total SEW

A On this day, several spikes with a
{92 2F dzLJ 42 yn
observed, caused by an
Increased Consumer Surplus

A This CS can be observed in
Finland, which has several MTUs
with prices of more than 150
eEKaz2 Ko

A FB decreases the prices in Fl, as
the average price decreases with
45%.

A The congestion income iBostly
negative adigh area priceare
decreasing and therefore price
differences between areas are
smaller in FB

ENLERGINLT = R

M

SEW (EUR)

0:

O AT

-0.5M

-1iM

00:00 03:00 06:00 09:00 12:00
May 13, 2024

Figure: Change in SEW in the total SDAC area on May 13.

Fl

400

350

Price (EUR/MWh)

50

21:00

—— Price (FB) —— Price (NTC)

0
00:00 03:00 06:00 09:00 12:00
May 13, 2024

Figure: Price in Finland on May 13.
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W20: 13.05. High price decrease in Fl

FB 2024-05-13 19:00-20:00 (AAF flow NTC 2024-05-13 19:00-20:00 (AAF flow)

)
v

A SE?FI flow was limited due to an
outage close to the border
equipment that limited the flow on
NTC to 1000 MW.

A This outage started on 13.5. 6:00 CET

376

A Since the limitation is thermal and
not dynamic or PTC otherwise set
by a dimensioning fault, FB is able
to allocate more flow on the border
than NTC

A On MTU 20 we can especially see that
the flow on HSEL is limited in NTC and
FB is allocating flow to the PTC limit set
by Fingrid.
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4‘ W20: 13.05. High price decrease in Fl

FB AAF flow (2024-05-13 to 2024-05-13) NTC AAF flow (2024-05-13 to 2024-05-13)

287

A FBincreaseghe flow on the SE1FI ¥
border & Fennoskanowards f’g
Finlandwith 9 GWhon this day,
whichdecreaseshe Finnishprice
significantly
A Largestecreasdn Flareapriceis on < .

MTUs8 and 20wherethe price
decreasesrom398-H HH O € K a ? K g
and240H5 co®dc e€ekKka? K

A Additionallyduringthis time, two
largeproductionplantswere on
outagein Finlandvhichwere
attributing to highpricein Fl.

Figure: Price in each BZ in FB and NTC. The arrows show the increased flow over constraining elements.
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W20: 13.05.

A NPchangesn SE2 and NCgeemsto
contribute the mostto increased
flow towardsFinland andhe price
decreasan Flarea

A Flowon FI>SEL1 iselieving
constrainton aSwedishCNEC.

A OtherNordicareapricesincreaseby
aroundl-t e ka2 K&

ligh price decrease in Fl

Volumes

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

Area Net position

FB NTC FB-NTC

Nordic 86,398 83,639 2,759

NO2 + Denmark 7,517 13,519 -6,002
Northern Scandinavia 127,830 118,872 8,958
South Norway 23,945 18,953 4,992
DK1 9,993 18,622 -8,629

DK2 -1,275 -1,755 480

FI -49,257 -45,808 -3,449

NO1 -4,502 -4,242 -260

NO2 -1,201 -3,348 2,147

NO3 -5,328 -8,652 3,324

NO4 2,789 450 2,339

NOS 29,648 26,543 3,105

SE1 21,955 22,474 -519

SE2 108,414 104,600 3,814

SE3 7,291 6,908 383

SE4 -32,128 -32,153 25

Buy volume Sell volume
FB-NTC FB-NTC
3,472 6,231
1,691 -4,311
-696 8,263
548 5,540
1,576 -7,053
-155 325
2,246 -1,204
33 -227

272 2,417
-668 2,656
a1 2,208
244 3,350

14 -505

2 3,814,

-50 332

3 29

Figure: Overview about the Net Positions, Buy volumes & sell volumes

Market prices

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

Bidding zone Min. price Max. price Avg. price
FB NTC FB NTC FB NTC
R0
7 7 7 17 MW 7 3, DK1 -2 -2 a3 101 19 30
oo Ay g Py Tr, M, Mo, Mo, Moy M5 Moy Mop Moy Se Se S o T,

&g Og &y (] (oF s 1563 (e73 Os é‘g S\, S &> &5 &g 0":7 Tce DK2 2} 2] 93 101 37 30
' : : ' ' ' ' : ' ' ' ' ' ' ' : ' FI 20 24 223 398 67 121

68e59d561e1bdacla22ddf66c6a8462d -  0.00 -0.84 - 0.00 0.03 0.00 0.00 0.00 0.10 0.03 0.02 0.06 0.13 0.18 0.01 0.00 - 211.57
HO1 -3 0 73 45 28 26
fafaadf473d64f77b18b0ca683c70283- o0.00 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 -- 18.58 HO2 -2 9 74 45 29 26
O3 23 17 67 44 EE! 28

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 - 29.12
104 14 17 as 44 29 28
AC_Minimum_DK2_KO|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 - 13.07 NOS Y 0 74 15 28 26
) ) SE1 7 ] 39 44 26 25
Figure: Overview about the ztz PFHzHues s s o ” w >
SE3 3 ] 74 45 30 25
SE4 2 0 93 101 31 30

ENLERGINLT

Figure: Overview about the Market Prices
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Avg. price diff
(FB-NTC)/ [NTC| (%)
-37%

7 22%
-45%
7%
9%
18%
2%

5%

15%

2
2
5
1
2 9%
1
4
5 18%
1

4%
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"% _Circular-flow through Fennoskan with
non-intuitive flows
May 27th
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{i’ W22: 27.5. Circular-flow through Fennoskan with non-
Intuitive flows

FB 2024-05-27 16:00-17:00 (AAF flow) NTC 2024-05-27 16:00-17:00 (AAF flow)
7 V

A InthisMTU, some ofhe mostconstraining .
CNECare locatedin Sweden - /

A Theflow on the SE2>SEDorderis
constrainedby the capacitylimit set in NTC

A In FBwe seeanincreasedlow
on FennoskarnowardsFI,whichhasa
relievingeffect on the constraining
elementson SE3

A Thatmakesanincreasedlow on the
SE2>SE3 & SE3SEdorderspossible

A Theflow on the DKESE3NOllinesetis
alsoincreased asFennoskamelieves
the CNEQGhat wasconstraininghis
connection

A Flowon Fennoskarincreases|
netposition andeadsto flow towardsSE1

Figure: Flows and prices in each BZ in FB and NTC.
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4& W22: 27.5. Circular-flow through Fennoskan with non-
Intuitive flows

Hourly SEW gain for Nordic, FB-NTC (incl. Hansa ClI) (excl. VoAF)

A Formostof the d ay, the SEW i$ ositivedue o T

to anincreasedcongestiorincomeand  —— N\
producersurplus , ’ /%
A Southernareasin the Nordicsmostly : \R \/\

\\\ N\
o N\
reducein priceby~5m ¢ € kKwehideK \
northernareasincreaseby~3mMm o € K a

06:00

A Regardlessjiﬁerencesin areapricesand Figure: Change in SEW in the Nordic area (incl. Hansa) on May 27.

increasedlow on borderswith largerprice et

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

differencesincreaseco ng estionncome Bidding zone Win, price ox, price Mg, price Mg price diff

FB NTC FB NTC FB NTC FB-NTC (FB-NTC)/|NTC| (%)

30 -7 -7%

DK2 69 68 212 221 105 106 -1 -1%
FI -1 ) 23 12 5 2 2 90%
NOL 3 24 48 49 27 32 -5 -15%
NO2 0 a9 58 70 46 57 -10 -18%
NO3 5 2 37 16 22 9 13 144%
NO4 4 2 25 16 18 9 8 90%
NOS 1 24 31 49 25 32 -7 -21%
SE1 [} -2 23 12 4 2 2 81%
SE2 [} -2 23 12 5 2 3 110%
SE3 [] -2 30 28 12 4 8 175%
SE4 -1 0 133 209 a4 60 -16 -26%

Figure: Overview about the Market Prices on May 27th.
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ID results
from the external parallel run (EPR)
of Nordic flow-based

SH Monthly meeting
4 July 2024

Krishna Solberg (Statnett)

Contact: Krishna.Solberg@statnett.no
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’?& Agenda
1. Quick summary of the methodology of ATCE

2. EPR Intraday results, weeks-29

¢ Comparison to actual trades

3. Specific cases walkthrough
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Background and methodology of
ATCE
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Introduction

Background
A . . . - SE2-SE3
AtKS af STud 20SNE Ol Ll-abead &
market will be allocated for the intraday market with the | |
ATCHnethod .
A The ATClnethod optimizes the available transfer 2000 11— a
OF LI OAG & | & Al S/Ee /OFad Om/Ge E o , g
0 Based on the FBA result = 000 ,
o Distributed among all corridors ~4000 '
o Using relaxation on certain parameters oo {mm Norcaparee L]
A The main result is that the capacities are more varying R N
(and in general smaller) compared with the current NTC A A A
method

) _ _ Example ATCE on the SESE3 border
A During the ongoing EPR the results are published

weeklyand available at the NR@@&bsite
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Main difference between current NTC and ATCE

Higher utilization and

optimised flows on

FBDA result in less ID

capacities

All capacities are dynamic

and depends on the flow

direction

A For FB DA the market
turnout optimise the
capacities depending on
the flow direction

ENERGINLET

ATCE takes into account all

flow scenarios likely as well

as unlikely resulting in more
strict IDcapacities

More flow scenarios affects capacities
A NTGworld considers only
forecasted/likelyflows and

optimise the capacities where
there needed the most _
The ATCE 2 NI R O2y a A RSNE, EOPs fasinthe AT@orld)
Tt 2 64 Ppossibke ara Sllocates

capacities to manage aif these
A Capacities derived from one scenario
can limit the flowin another scenario
(even if the two will not happen dhe
same time)

FINGRID

ATCE takes into account
loop-flows which increase
operational security and
limits IDcapacities

Accounting for loopflows

A The NTC world assumes trade
from BZ to BZ in a straight line

A In reality the same trade will
transfer through several bidding

A Example: Trade in Sweden might

be limited by bottlenecks in
Norway (and vice versa)

Statnett
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Applied ATCE-relaxation

Applied relaxation in the ATCHEethod to avoid
unnecessary restrictions

A Capacites are more operational secure but aigwe
conservative compared to current N-h@thod

A Motivates some relaxation to the AT@Erameters to
Increase the capacities in an operationally seamd
more comparablavay

A Applied relaxations adjust for unrealistic lofipws
(less than 2 %gnd takes a calculated risk that all
Qt 2 RAYIQ Ft2ga o2y Ql
(increased RAM)

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

ENLERGINLT e

Relaxation:A tradeoff between
iIncreased capacities and
operational security
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Summary of week 19-22, 2024
6 May I 2 June
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