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Who we are

SYSPOWER

Web tool — data, forecasts and
analysis on power markets

Long Term Power Outlook

Nordic/Baltic and European power forecast for
up to 40 years

Montel SYSPOWER -

leading provider of analysis and
advisory services for Nordic
power and renewable markets

Profitability of RES
production

Standard and tailor-made calculations

PPA analysis and area-specific report

Advisory




Short-term analysis process

Data Supporting models Model inputs Model results

Demand (Buy) volumes
Weather data

Area Prices

Wind, solar and price-
Independent hydro production

REMIT UMM
Nuclear production

Cross-zonal flows

FB domain forecast
(HVDC links, AC grid)

FBMC domain (D+0/D+1))

External prices (ML forecasts) 3 model runs per day, final

one is using actual D+1 FBMC
domain

Import/

Export
Spot balance (D+0) Forecast performed on

Price-dependent production D+1..42 horizon
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Challenge 1 — Commercial vs Physical flows:

how to explain why EUPHEMIA cross-zonal commercial
flows are “not realistic”
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CHALLENGE: “Unrealistic”
commercial flows after
FBMC start

In the NTC model, cross-border commercial
flows were calculated using allocated spot
capacities (SCAP), which were respected in
the final scheduled flow calculations.

Power flow on NO1-NO3 border vs available capacity, MWh
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With FBMC, commercial flows between price
areas are nearly irrelevant, especially for AC
interconnectors, as optimization focuses on
net positions of areas.
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Scheduled flows are then derived from net
positions, based on the principle of cost
minimization. 2000
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https://www.acer.europa.eu/sites/default/files/documents/Individual%20Decisions_annex/ACER_Decision_10-2023_on_the_DA_Scheduled_Exchanges_Annex%20I.pdf
https://www.acer.europa.eu/sites/default/files/documents/Individual%20Decisions_annex/ACER_Decision_10-2023_on_the_DA_Scheduled_Exchanges_Annex%20I.pdf

SOLUTION: FBMC flow

Power flow on NO1-NO3 border vs available capacity, MWh
1000

Fundamental market models calculate zonal
balances and net positions using the 0 3
supply/demand stack and FBMC domain.

Forecasted cross-zonal flow relates to A g e O Y . J .
physical flow when calculated with PTDF.

The matching series for modelled cross- .
oorder flow is not the commercial flow
oublished by NEMOs. | ﬁ

nstead, it is the FBMC flow, derived from the VV
realized FBMC domain (border CNEC), |
indicating expected physical cross-border o 4

flow in the Day-ahead market. w
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USE CASE: It is about forecasting
net positions, not flows
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When aggregated by price area, commercial
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Challenge 2 — Utilization of FB domain data:

how to visualize FB data and explain price differences
to customers
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CHALLENGE: FB domain information
processing
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SOLUTION: user friendly visualization
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SE CASE: HVDC hub prices calculation
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USE CASE: Swedish CNECs i S N A S

— N an o e
E—' ] af 16d4e9f88bd55ch7Td0ec8b . Z 1083.0 528.3 0.1546 0.1516 0.1544 0.1484 33 0.02158 -0.0061 N
\

13792_457 300 Mauranger-Blafalli 424.90 0.0150 -0.1004 0.0077 0.0032 0.1524 0.001 0.0009 0.0003 0.0001 0.0013

— | Srid4Tcdddc047d5807488b0989cd965 2 2 157. 214.60 -0.1434 -0.1590 0.0754 0.1206 -0.1495 0.1345 0.1609 0.0455 0.0129 01347

C N E C S E 2 #2 FI_PTC_FI_EL_EXPORT 60.39 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 FI_PTC_RAC_SE1-FI SE1 0. 48.49 0.0000 0.0000 0.0000 -0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 -1.0000
96dd9bb4c26747b1aledbaiba22 71936 NO1 NO1 : -0.6992 -0.6992 0.0903 0.0399 -0.6966 0.0191 0.0152 0.0053 0.0013 0.0189

AC_Minimum_SE4_SWL E4_S5WL [E4_SWL D. : 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PowerTransformer ENDK DK1 ASR KT51 1 Ten DK1 DK1 : 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Sweden’s grid elements have been often s SN vt S et e Rt ! B v B B
found in the list of constraints affecting the
non-intuitive market settlement.

CNEC names are encrypted due to security
reasons, and it significantly slows down the
advancement of analysis and model

d eve I O p ment. Binding FBMC constraints (05.Nov)

CNEC From To RAM  ShadowPrice NO1 NO2 NO3 NO4 NOS SE1 SE2 SE3 SE4

We conduct research work that helps to

i ———.S

id e ntify t h ese C N ECS to uti | ize i nm Od e | I i N g L15827 10 20% 420 Rjukan-Kvilldal + 300 Hus NO2  NO2  732.0 8 0.0255  -0.0877 0.0101 0.0043 0.1878 0.0017 0.0012 0.0003 0.0001 0.0017

NOZ->DK1 NOZ_SK  1400.0 0.0000  0.0000  0.0000 0.0000  0.0000  0.0000  0.0000 0.0000  0.0000  0.0000
.
an d tOO I N g FI_PTC_RAC_SE1-FI SE1 Il 1200.0 0.0000  0.0000  0.0000  0.0000 00000  0.0000  0.0000 00000  0.0000 [ -1.0000
AC_Minimum_FI_EL FI_EL 1016.0 53 0.0000  0.0000  0.0000 00000 00000  0.0000 00000  0.0000  0.0000  0.0000
. . . . . .
B Ut SIM p Iy WOTr kl N g W|t h ViSUud I VAS d d omain 15326_11 60% 420 Namsos-Ogndal + 300 Tun  NO4 s 3340 -0.0401  -0.0334  -0.1114 02670  -0.0377 00584  0.0078 00042  0.0009  0.0563

5b7c881422644b0f852d4Tc345e34917 MNO3 996. 18. -0.4918 -0.4917 -0.5988 -0.2841 -0.4975 -0.0512 0.0074 0.0004 0.0004 -0.0488

d ata h e I p S to re COg n I JAS t h e lfa m I I I ar ’ C N E CS AC_Minimum_SE4_SWL . 0.0000  0.0000  0.0000 0.0000 00000  0.0000  0.0000 0.0000  0.0000  0.0000
by t h e i r fe at ure S, e. g . PT D FS an d R A IVI S 7dfd24df7ca0497da3d4541da35esdb3 : . .78 0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000

DK2_5V_IMP : DK2 : 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

DKZ_VE_EXP DK2_KO 585.0 2.93 0. 0000 0.0000  0.0000 0.0000 0.00040 0.0000 0.0000 0.0000 0.0000 0.0000

~allb= | Jdbcc00cfbed4886ae07cBedbd582d6 SE2  1112.0 : -0.1436 -0.1592 0.0754 0.1199 -0.1502 0.1343 0.1569 0.0445 0.0129 0.1345 b

C N E C S E 2 #2 3314a958a553414ab9b1c930f054a0a2 4 SE4 BC 615.0 ) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MOMNTEL



Challenge 3 — Counter-intuitive flows:

how to defend the optimality of the price settlement
when electricity flows from high- to low-priced zone
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CHALLENGE: “Is it optimal?”
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SOLUTION: building knowledge database

Operational analysis: Practice explaining unusual cases using
data and Syspower tools.

Customer communication: Engage via platform and other
channels (e.g., LinkedIn) to provide insights and updates.

ldentify knowledge gaps: Spot areas of missing information
and systematic data errors to escalate for further
Investigation.

Develop a structured approach for analysing complex market
scenarios to ensure consistent reporting and communication.

Create detailed case studies of unusual market behaviours to
enhance expertise and knowledge sharing.

MOMNTEL

Montel SYSPOWER on LinkedIn:

First days of operation

Has 20 years of experience In forecasting the Nordic power

market suddenly been invalidated?

Price Formation and FBMC: How Counterintuitive Can It

Get?

CNEC of the week

How price difference between zones can be explained in the

FBMC?

Extreme price differences between the Nordic areas and the

Continent on 12th of December

One month of Nordic FBMC. What have we learned?

Why NO1 is the highest price in SDAC on 20.01.257



https://www.linkedin.com/posts/a-seleznev_fbmc-fbmc-ptdfs-ugcPost-7257436514173812738-MLV1?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/ljubov-cherney_syspower-montelanalytics-flowbased-activity-7258165304533368832-xlwK?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/ljubov-cherney_syspower-montelanalytics-flowbased-activity-7258165304533368832-xlwK?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/a-seleznev_fbmc-counterintuitive-nordicfbmc-ugcPost-7262888832465846272-BI3g?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/a-seleznev_fbmc-counterintuitive-nordicfbmc-ugcPost-7262888832465846272-BI3g?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/a-seleznev_fbmc-svk-transparency-ugcPost-7259952662610120704-jLhU?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/a-seleznev_fbmc-nordic-flowbased-ugcPost-7288615599490916352-3E0L?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/a-seleznev_fbmc-nordic-flowbased-ugcPost-7288615599490916352-3E0L?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/montelanalytics_energymarkets-nordics-energyprices-activity-7272910674475786240-WbxL?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/montelanalytics_energymarkets-nordics-energyprices-activity-7272910674475786240-WbxL?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/ljubov-cherney_svk-syspower-montel-activity-7272298461801168896-8_Gd?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/ljubov-cherney_nordicfbmc-cnec-montel-activity-7286850164084908032-V0Uk?utm_source=share&utm_medium=member_desktop

USE CASE: NO1 highest
In SDAC

NO1 experienced a price peak of 324
EUR/MWHh, surpassing neighbouring
areas, the Nordic region, and the entire
SDAC region.

The price surge was driven by grid
contingencies, not extraordinary demand.

Constraint occurred on CNEC “L197 11
60% 420 Dagali-Ringerike + 420 Usta-
Adal” in NO5 due to .

Negative PTDF in NO1 highlights its role in
relieving the constraint.

Despite high prices and limited supply (no
wind), generation in NO1 alleviated the
constraint and directed flow
counterintuitively toward SE3
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Binding FBMC constraints (20.Jan)
CMNEC From
L197_11 60% 420 Dagali-Ringerike + 420 Usta MO5
15288 11 20% 300 Refsdal-Modalen + Aurlan MNO5%
15326_11 60% 420 Mamsos-Ogndal + 300 Tun M4
FI_PTC_RAC_SE1-FI SE1
T25bd5caTca9d4falab57he243654f502 SE2

AC_Minimum_Fl_EL FI_EL

To

RAM
1175.0
455.0
255.0
11591.0
T489.0

358.0

ShadowPrice
624.89
545.58
350,73
185.58
158.25

15.18

m O = B
DK2 NO2 ND NO2 5K NO2 NK
0.0000 0.0504 0.0296 0.0556
0.0000  -0.0788  -0.0752  -0.0797
0.0000  -0.0322  -0.0314 -0.0325
0.0000  -0.0012  -0.0012  -0.0013
-0.0001 0.1527 0.1482 0.1538

0.0000 0.0000 0.0000 0.0000

5K



https://umm.nordpoolgroup.com/#/messages/67e0bc72-a07d-4ae0-8981-006f7a746ffb/1

Challenge 4 — UMMSs on HVDC links:

how to make use of NTC UMM data for forecasting in
FB environment

MONTEL



CHALLENGE: How to
Interpret UMMs on HVDC
links

Urgent Market Messages are published on
the NTC domain still and cannot be directly
translated into FBMC.

Transmission UMMSs on AC interconnectors
are irrelevant, while DC cables are still
possible to inform of capacity changes
coming from UMMs

Outages on the elements of AC grid did not
always limit the Spot capacities of DC links
also in the NTC setup.

In FBMC setup it is possible to foresee the
outages that will or will not have direct
iImpact on DC capacities.
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SOLUTION: Filtering HVDC o mmn swr—
cable maintenances and | —| U
researching on use cases [FrEu—

Areas

Only HVDC link/converter outages are
relevant UMMs for forecasting purposes.

UMMs on AC grid elements lack
straightforward application for data
utilization.

Constraints in FBMC are satisfied by multiple
solutions, depending on market conditions.

The FB domain cannot be expressed as -
specific NTCs. e o s I

The entire domain should be represented as
a system of inequalities for effective analysis
and forecasting.

DKE1 - DK2 DKZ - DKA1 ==-UMM DK1-DK2 --- UMM DK2-DK1 aur KA - D IE - DK ==-UMM DK1-DE --- UMM DE-DHKA1
——Flow —— Exchange i C

MOMNTEL



USE CASE: Energinet UMM
In Jan-2025

4 FBMC Overview

Binding FBMC constraints (14.Jan)

o RAM  ShadowPrice DK DK1 5K DK1 5B DK1 K5 DK1COD

A reports that an internal DK1 400kV line [§iEs o ! e e R

outage reduces all cross-border capacities in o ORI 1o IS
DK1 S [} SR ———
Focusing on the DK1-DE part, the FB domain K- ™ g wibro| mas| x| sm| swm] o] oo [N ten| oo

can be expressed as: —

0.08492 * DK1 + 0.11554*DK1 SK (NO2) + iz A EEEEEE——————
0. 03098 *DKl_SB (DKZ) + 0. 1 0088 *DKl_ KS (SE3) - . = . CNEC From To ShadowPrice o e e e e e

+41.00 +57.47 -11.82 -6.16 +20.82

-

- ¥

0 01 2 6 * D K 1 C O < = 24 5 J ACLineSegment ENDK DK1 E_KAE-LYK 21N 1 DK1 245.0 385.90 0.00 + +32.07 -11.82 -6.16 +20.82
. ;
—_ : ) . | 32393b5e50504675269d0109a72bcf 1 SE4 615.0 96.83 00 00 00 00 00 00
S . . . . o " | pkz_DK_EXP DK2 00,0 57.42
[hese conditions can be satisfied in multiple -
p o & e Z0g 15291_11 40% 420 Moskog-Heyanger ¢ 300 £ NO1

ad%afsIefascd3albaiclZaTeecaldid SE3

Wa yS ) d e p e n d | n g O n t h e m a r kEt S |t U a t i O n . _ 55 : L ' & / 66badaB32B6c4f0197159f7dTbe5 Teke SE3

DK1_EQ_EXP DK1

For example, counterintuitive flow towards /V A8 s »

NO2 (negative DK1_SK) enables better 1| o
utilization of DK1_KS and Danish generation. T 1| | :

This allows increased exports to Germany or o — mted — g~ e g

the Netherlands, showing that Skagerrak and © FOC fowsare displayed i the Nordic reas insead of commercil ows < Clckon DKt show pric ifrence beween DKt and il bdding zones DK1 5. DKLKS, DK1.CO, K18 and DK_DE
Konti-Skan capacities depend on generation o Tee— =

bids in DK1 and NO2
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Work in progress...

Analytics on CNECs (including Sweden): Enable
visualization of time series data for PTDF, shadow price,

flow, RAM, and more in charts and tables. TranSparenCy

Upgrade of FBMC Overview functionality: Display major
CNECs on the map with detailed analytics available on
click.

| | | Curiosity
Scenario modelling on CNECs: Perform calculations for
grid state scenarios, including custom FB domains.

Visualization of FB domain and net positions: Represent
these In polygonal shapes for better clarity.

Patience

Short-term forecasting of FB domain: Incorporate UMMs
and weather data to improve predictive capacity.

MOMNTEL



Thank you!
Q&A

Liubov Cherney,
Montel — SYSPOWER

Feel free to reach out to me on LinkedIn if you have any questions. m OnTE L

https://www.linkedin.com/in/ljubov-cherney/



https://www.linkedin.com/in/ljubov-cherney/
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