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Adjustment for minimum RAM Inclusion

e KPI 1: Average maximum AMR per CNE
e KPI 2: Average maximum AMR per TSO

TSOs’ adjustment after validation

e KPI 3: Share of MTUs with intervention per TSO
o KPI 4: Average IVA applied for each CNE affected by TSO intervention

Power System Impact Analysis

e KPI 5: Min & max net positions per BZ hub
o KPI 6: Virtual margins at market balance for CORE TSOs
e KPI 7: Non-Core exchanges delta flow

Non-costly Remedial Action Optimization Analysis

o KPI 8: Relative Time Share of Applied RAs, by TSO, Type and Mode
e KPI 9: Most limiting CNEC per TSO (NRAO)
e KPI 10: Average variation of relative RAM before and after NRAO

Market Impact Assessment

e KPI 11: Most often presolved CNEs (top 20)
e KPI 12: Most limiting CNEs (top 20)
e KPI 13: Allocation Constraints



CNE

[D7-D7] Emscherbruch - Mengede RECKLI N [OPP]

[D2-D2] Stadorf - Wahle 1 [DIR] [D2]

[D2-D2] Stadorf - Wahle 2 [DIR] [D2]

[D2-D2] Wahle - Y Helmstedt/O 1 [OPP] [D2]

[D2-D2] Lueneburg - Stadorf 1 [DIR] [D2]

[D2-D8] Helmstedt - Wolmirstedt 492 [OPP] [D8]

[D2-D8] Helmstedt - Wolmirstedt 491 [OPP] [D8]

[D2-D8] Brunsbuettel/TTG - Brunsbuettel/50H 951 [DIR] [D2]
[D2-D8] Brunsbuettel/TTG - Brunsbuettel/50H 952 [DIR] [D2]

[D7-D2] Meppen - Doerpen West [OPP] [D2]

[D7-D7] Emscherbruch - Mengede RECKLI N [OPP]
[D2-D2] Stadorf - Wahle 2 [DIR] [D2]

[D2-D2] Stadorf - Wahle 1 [DIR] [D2]

[D2-D2] Wahle - Y Helmstedt/O 1 [OPP] [D2]

[D2-D2] Lueneburg - Stadorf 1 [DIR] [D2]

[D2-D8] Helmstedt - Wolmirstedt 492 [OPP] [D8]

[D2-D8] Helmstedt - Wolmirstedt 491 [OPP] [D8]
[D2-D8] Brunsbuettel/TTG - Brunsbuettel/50H 951 [DIR] [D2]
[D2-D8] Brunsbuettel/TTG - Brunsbuettel/50H 952 [DIR] [D2]

[D7-D2] Meppen - Doerpen West [OPP] [D2]
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Avg. Max.
AMR (MW)

862.33
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594.26

600

Average max. AMR [MW]

AMRI/IFmax%

(MTUs with AMR > AMR/Fmax%

0 MW)
42.98%
29.06%
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29.01%
26.45%
24.20%
24.17%
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800

(all MTUs)
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TSO Average maximum AMR per TSO
AT 92.38
BE 253.01
BG 0.00
CH 0.00
cz 266.23
D2 850.64
D4 495.92
D7 916.66
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TSO Average maximum AMR per TSO

HR 20.49
HU 514.10
NL 512.81
PL 287.55
RO 103.78
SI 30.13
SK 484.12

AT BE BG CH Cz D2 D4 D7 D8 FR HR HU NL PL RO SI SK

TSO
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TSO
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[AT-AT] Strass - Thaur 273B [DIR]
[AT-AT] Obersielach - Obersielach OSRHU43 [OPP]
[AT-CZ] Duernrohr 1 - Slavetice 437 [OPP] [AT]
7 [D2-D2] Sottrum Transformer T421 [DIR] [D2]
| [RO-RO] Cluj Floresti - Alba lulia [OPP]
_ [RO-RO] Paroseni - Targu Jiu Nord [OPP]
| [rRO-RO] TR Rosiori 400/220 1 [DIR]
| [Ro-RO] PST Arad 400/220 3 [DIR]
| [RO-RO] Baru Mare - Hasdat [DIR]
_ [HU-UA] Kisvarda - Mukachevo [DIR] [HU]
| [AT-AT] Sarasdorf 1 - Wien Suedost 1 443D [DIR]
1 [NL-BE] Maasbracht - van Eyck 380 White/28 [DIR] [BE]
| [RO-RO] TR Resita 400/220 3 [DIR]
I [Ro-RO] PST Urechesti 400/220 1 [DIR]
- [SI-HR] 220kV Divaca - Pehlin [OPP] [SI]
1 [RO-RO] TR lernut 400/220 2 [DIR]
- [CZ-D2] Hradec - Etzenricht 441 [DIR] [D2]
- [RCO-RO] Portile de Fier - Resita ¢l [DIR]
- [SK-SK] Gabcikovo - P.Biskupice [DIR]
1 [RO-RO] Pestis - Hasdat [OPP]
[ ] [D7-D7] Y-Oberzier (-Paffendorf - Sechtem) SECHTM N [DIR]
[ ] [HR-SI] 220kv Zerjavinec - Padlog [OPP] [HR]
- [RCO-RO] Resita - Timisoara cl [DIR]
B (cz-sK] Nosovice - Varin [DIR] [SK]
- [SK-UA] v.Kapusany - Mukachevo (WPS) [OPP] [SK]
- [HR-BA] 220kV Zakucac - Mostar [DIR] [HR]
. [RO-MD] Isaccea - Vulcanesti [DIR]
M [07-FR] Ensdorf - Vigy VIGY2 S [OPP] [FR]
. [RO-RO] Tantareni - Urechesti [OPP]
[ ] [HR-SI] 220kV Pehlin - Divaca [DIR] [HR]
M [Hu-HU] Paks - Sandorfalva [DIR]
. [SI-HU] 400 kV Cirkovce - Hevitz [DIR] [SI]
. [SK-SK] W.Dur - Krizovany [DIR]
B [Ro-RS] Portile de Fier - Djerdap [0PP] [RO]
M [PL-PL] Mikulowa AT1 [OPP]
. [HU-HU] Martonvasar - Dunamenti 1 [DIR]
. [SI-HU] 400 kV Cirkovce - Hevitz [OPP] [SI]
. [HR-BA] 220kV Zakucac - Mostar [OPP] [HR]
. [BE-FR] Achene - Lonny 380.19 [OPP] [BE]
(| [NL-NL] Krimpen a/d 1Jssel-Geertruidenberg 380 W [OPP]
. [HR-HU] 400kV Ernestinovo - Pecs 1 [OPP] [HR]
I [sx-5K] H.Zdana - Sucany [DIR]
[ ] [PL-PL] Krosno Iskrzynia - Rzeszow [OPP]
Il [07-FR] Ensdorf - Vigy VIGY1 N [OPP] [FR]
[ ] [CZ-PL] Detmarovice - Dobrzen [OPP] [PL]
l [RO-RO] Portile de Fier - Urechesti [DIR]
l [BE-BE] Doel - Zandvliet 380.25 [OPP]
I [D8-D8] Pasewalk - Guestrow - lven 316 [OFF]
I [HR-SI] 220kV Pehlin - Divaca [OPP] [HR]
I (02-08] Dollem - Hamburg/N DOLL BL [OPP] [D2]
I (07-07) Buerstadt - Lambsheim BUERST W [DIR]
I [0:-07) Daxlanden - Maximiliansau GOLDGR © [OPP]
Il [02-02] Altheim - Sitling 220 [DIR]
Il (0202 Altheim - Sitling 219 [DIR]
I [07-07) Buerstadt - Lambsheim BUERST O [DIR]
I (0= rFL Mikulowa PSTI [DIR] [PL]
I [PL-PL] Slupsk - Zamowiec [DIR]
I [05-08) Reuter - Mitte 903 [OPP]
I [CZ-PL] Wielopole - Nosovice [DIR] [PL]
I (sx-HU] Levice - God [DIR] [SK]
I (0s-FL Krajnik - Vierraden 2 [OPP] [PL]
[ | [D2-D2] Landeshergen - Sottrum 1 [OPP] [D2]
| [D4-AT] Buers - Meiningen gn [D4]
I (-~ -07] vigy - Ensdorf VIGY1 N [OPP] [D7]
I (0s-PL Mikulowa PST3 [DIR] [PL]
I [r-FR] Avelin - Mastaing 1 [OPP]
I [0:-02) Elsfleth/w - Farge FARG GN [OPP] [D2]
I (+R-RS] 400kv Emestinovo - Mitrovica [DIR] [HR]
I (s« -HU] Levice - God [DIR] [HU]
I (R-S1) 400kv Tumbri - Krsko 1 [OPP] [HR]
I [PL-PL] Zamowiec - Gdansk [DIR]
[ ] [D8-PL] Mikulowa - Hagenwerder 2 [OPP] [PL]
I (-r-si] 400kV Melina - Divaca [DIR] [HR]
I (-~-D7] vigy - Ensdorf VIGY2 S [DIR] [D7]
I [ -CH) Weiningen - Ruetli 408 [OPP] [AT]
I (c:-Ds) Hradec - Rohrsdorf 445 [OPP] [D8]
I [:-sK] V.Dur - Levice 1 [DIR]
I L) Rilland-Geertruidenberg 380 W [DIR]
I (C7-C7) Herbertingen - Tiengen TIENGN N [OPP]
| [D2-D4] Grafenrheinfeld - Hoepfingen- Stalldorf ri/ge Y-GRF
I (0:-C:) Dicle - Rhede [DIR]
| [D4-CH] Trossingen - Laufenburg rt [D4]
I (iU-HU] Paks - Perkata [DIR]
I (o:-.L] Dicle - Meeden SCHWARZ [OPP] [D2]
| [D4-CH] Kuehmoos - Laufenburg br (Heimbach) [D4]
I (0-07] Gronau - Gronau TR 441 E [DIR]
I (00 Guettel - Wilster/W WILW RT [DIR] [D2]
I (o--C7) Ensdorf - Uchtelfangen TAUBNT N [DIR]
I (C:-C:) Guetel - WilsterW WILW GE [DIR] [D2]
I (-R-D7] Vigy - Ensdorf VIGY1 N [DIR] [D7]
I (0-07) Emscherbruch - Mengede RECKLI N [OPP]
I (Co-C7) Grosskrozenburg - Urberach (NEU) UMAIN N2 [DIR] [D7]
I (C:-.L Dicle - Meeden SCHWARZ [DIR] [D2]
] [D2-D8] Mecklar - Eisenach 450 [OPP] [D8]
I (02-D2) Wahle - Y Helmstedt/O 1 [OPP] [D2]
I [o--0s] Helmstedt - wolmirstedt 492 [OPP] [D8]
N (L-BE] Rilland-Zandviiet 380 G [DIR] [NL]
I (LU Lelystad-Ens 380 W [DIR]
o o o o o

IV Acnec mTU I VAcnec,mru > 0]
CNEC

#(CNEC,MTU)[IV AcnEc,uru > 0] MTU.,

avg. IVA‘CNE

o o
e & o & © o
N & & © F 9«
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1800
1600
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[AT-CZ] Duernrohr 1 - Slavetice 437 [OPP] [AT]
[AT-AT] Obersielach - Obersielach OSRHU43 [OPP]
[AT-AT] Strass - Thaur 2738 [DIR]

[D2-D2] Sottrum Transformer T421 [DIR] [D2]
[AT-AT] Sarasdorf 1 - Wien Suedost 1 443D [DIR]
[NL-BE] Maasbracht - Van Eyck 380 White/28 [DIR] [BE]
[D7-D7] Y-Oberzier (-Paffendorf - Sechtem) SECHTM N [DIR]
[CZ-D2] Hradec - Etzenricht 441 [DIR] [D2]

[SK-SK] Gabcikovo - P.Biskupice [DIR]

[RO-RO] TR Rosiori 400/220 1 [DIR]

[RO-RO] Cluj Floresti - Alba | [OPP]

[RO-RO] PST Arad 400/220 3 [DIR]

[D7-FR] Ensdorf - Vigy VIGY2 S [OPP] [FR]

[NL-NL] Krimpen a/d Jssel-Geertruidenberg 380 W [OPP]
[RO-RO] Paroseni - Targu Jiu Nord [QPP]

[RO-RO] Baru Mare - Hasdat [DIR]

[CZ-SK] Nosovice - Varin [DIR] [SK]

[RO-MD] Isaccea - Vulcanesti [DIR]

[SK-UA] V.Kapusany - Mukachevo (WPS) [OPP] [SK]
[HU-UA] Kisvarda - Mukachevo [DIR] [HU]

[RO-RO] TR Resita 400/220 3 [DIR]

[HU-HU] Paks - Sandorfalva [DIR]

[SK-SK] V.Dur - Krizovany [DIR]

[D7-FR] Ensdorf - Vigy VIGY1 N [OPP] [FR]

[D2-D8] Dollern - Hamburg/N DOLL BL [OPP] [D2]
[RO-RS] Portile de Fier - Djerdap [OPP] [RO]
[RO-RO] PST Urechesti 400/220 1 [DIR]

[D7-D7] Buerstadt - Lambsheim BUERST W [DIR]
[D4-D7] Daxlanden - Maximiliansau GOLDGR O [OPP]
[RO-RO] TR lernut 400/220 2 [DIR]

[RO-RO] Tantareni - Urechesti [OPP]

[BE-FR] Achene - Lonny 380.19 [OPP] [BE]

[SI-HR] 220kV Divaca - Pehlin [OPP] [SI]

[SI-HU] 400 kv Cirkovce - Hevitz [DIR] [SI]

[D7-D7] Buerstadt - Lambsheim BUERST O [DIR]
[HR-HU] 400kV Ernestinovo - Pecs 1 [OPP] [HR]
[SK-SK] H.Zdana - Sucany [DIR]

[SI-HU] 400 kV Cirkovce - Hevitz [OPP] [SI]
[RO-RO] Portile de Fier - Resita c1 [DIR]

[CZ-PL] Detmarovice - Dobrzen [OPP] [PL]

[BE-BE] Doel - Zandvliet 380.25 [OPP]

[RO-RO] Portile de Fier - Urechesti [DIR]

[PL-PL] Krosno Iskrzynia - Rzeszow [OPP]

[FR-D7] Vigy - Ensdorf VIGY1 N [OPP] [D7]

[D8-PL] Mikulowa PST1 [DIR] [PL]

[FR-FR] Avelin - Mastaing 1 [OPP]

[RO-RO] Pestis - Hasdat [OPP]

[D8-PL] Krajnik - Vierraden 2 [OPP] [PL]

[D2-D2] Elsfleth/w - Farge FARG GN [OPP] [D2]
[PL-PL] Mikulowa AT1 [OPP]

[CZ-PL] Wielopole - Nosovice [DIR] [PL]

[RO-RO] Resita - Timisoara c1 [DIR]

[SK-HU] Levice - God [DIR] [SK]

[HR-SI] 220kV Zerjavinec - Podlog [OPP] [HR]
[D8-PL] Mikulowa PST3 [DIR] [PL]

[PL-PL] Slupsk - Zarnowiec [DIR]

[HR-BA] 220kV Zakucac - Mostar [DIR] [HR]
[SK-HU] Levice - God [DIR] [HU]

[HU-HU] Martonvasar - Dunamenti 1 [DIR]

[FR-D7] Vigy - Ensdorf VIGY2 S [DIR] [D7]

[HR-SI] 220kV Pehlin - Divaca [DIR] [HR]

[HR-RS] 400kV Emestinovo - Mitravica [DIR] [HR]
[HR-SI] 400kV Tumbri - Krsko 1 [OPP] [HR]

[NL-NL] Rilland-Geertruidenberg 380 W [DIR]
[D4-AT] Buers - Meiningen gn [D4]

[D8-PL] Mikulowa - Hagenwerder 2 [OPP] [PL]
[CZ-D8] Hradec - Rohrsdorf 445 [OPP] [D8]

[HR-SI] 400kV Melina - Divaca [DIR] [HR]

[HR-BA] 220kV Zakucac - Mostar [OPP] [HR]
[D2-D4] Grafenrheinfeld - Hoepfingen- Stalldorf ri/ge Y-GRF
[D8-D8] Reuter - Mitte 903 [OPP]

[SK-SK] V.Dur - Levice 1 [DIR]

[HR-SI] 220kV Pehlin - Divaca [OPP] [HR]

[PL-PL] Zamowiec - Gdansk [DIR]

[D8-D8] Pasewalk - Guestrow - lven 316 [OPP]
[D2-D2] Altheim - Sitling 220 [DIR]

[D2-D2] Altheim - Sittling 219 [DIR]

[D2-D2] Diele - Rhede [DIR]

[D2-D7] Grosskroizenburg - Urberach (NEU) UMAIN N2 [DIR] [D7]
[D2-NL] Diele - Meeden SCHWARZ [OPP] [D2]
[D2-D2] Buettel - Wilster/w WILW RT [DIR] [D2]
[D7-D7] Emscherbruch - Mengede RECKLI N [OPP]
[D4-CH] Trossingen - Laufenburg rt [D4]

[D2-D2] Buettel - Wilster/wW WILW GE [DIR] [D2]
[FR-D7] Vigy - Ensdorf VIGY1 N [DIR] [D7]

[D7-D7] Herbertingen - Tiengen TIENGN N [OPP]
[D7-D7] Ensdorf - Uchtelfangen TAUBNT N [DIR]
[D4-CH] Kuehmoos - Laufenburg br {(Heimbach) [D4]
[D2-D2] Landesbergen - Soitrum 1 [OPP] [D2]
[HU-HU] Paks - Perkata [DIR]

[D2-NL] Diele - Meeden SCHWARZ [DIR] [D2]
[D7-D7] Gronau - Gronau TR 441 E [DIR]

[NL-BE] Rilland-Zandvliet 380 G [DIR] [NL]

[D2-D2] Wahle - Y HelmstedvO 1 [OPP] [D2]
[D2-D8] Helmstedt - Wolmirstedt 492 [OPF] [D8]
[AT-CH] Meiningen - Ruetli 408 [OPP] [AT]

[D2-D8] Mecklar - Eisenach 450 [OPP] [D8]

[NL-NL] Lelystad-Ens 380 W [DIR]

IV Acneemru IV Acnee,mru > 0]

#(CNEC, MTU) [IVACNEC’,MTU > 0] MTUCNEC FmafDCNEC,MTU [IVACNEC’,MTU >0

)

avg. rel. IVA np

= X X = X X X
o o o o o o o
[{=] Yol <t [y} [N} —

VAI ‘131 "Bre
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Virtual margin at market balance
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Virtual margin at market balance
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Virtual margin at market balance
0 a ° ) ' X °
“w s .8 % E
. * &
-50- o . “ 3
o9 g I
e o
-100- ®
[ 1 J
s A
-150- °
g '
°
-200+ -
Virtual margin at market balance in percent of Fp,a
0+ ° ° L4 ° °
£ . - O
€N [ ] ®e ® ‘. [ ]
-3- $o L4 ® %
s I 1
® ® L)
* <. o
-6 - Y [}
[ ) )
. A ®
9 [}
-0 | ° °
[
o
¢ .
< < < < < < < < < < < < < < < < < < < <
2 R By, R Ry Yy R By R R Ry R Ry Ry R Ry R Ry Y Ry
% 2 % N 5 % 5 %, % % 5 N % N % % 5




(MW]

(%]

Virtual margin at market balance

0- o
[ ] [ ) e®
’ s % ° d
° < °
L e
500- w8 .:
. [ s
'f. @
(]
2 >
-1000- o C )
Virtual margin at market balance in percent of F,,
0. * % % 7 ¥
TR TGS gar
4 [ ]
-25- * o o .
o°
4
-50- «
757 % e
P o
-100- of2
N2 0 0 N2 N2 0 0 0 0 0 N2 0 0 0 0 0 0 N2
> > 5 > > > > 5 5 5 o > > > > > o >
% % % % % % % % % % % % % 0. . 0 % % %
e o % Yo s % s s Yo <0 A > e & > < <0 2




Virtual margin at market balance
0- °
e .;. |
[ ]
o % °
e % ]
-50- . ) - °e
= ‘: %
-100 - P |
[J
<.
Virtual margin at market balance in percent of Fp,a
0- °
®e ° @ 8
° b o®
4 .:: b4 °
_2 - )
¢ ..‘ [} ‘
=y L T
= s .
-4+ [ ] ‘ ® ‘
s s
P
-6 - °
< < < < < < < < < < < < < < < < < < < <
2 R By By By By oy Y Y Y Y Y Yy Yy Yy Yy Yy Yy Yy Yy
N % % % 5 % 5 %, % % 5 % % N 5 % 5




Virtual margin at market balance
0- ’ °® [ ! <o D '.0~ o8 a [ _ ) ” ©
[ ]
é ! o
-500- H o
L A
= o9 O
s
S -1000- ‘ s‘ s
¢ 8 B
oH
et L
Virtual margin at market balance in percent of F,,
0+ o L] @ o» o ® aw o
. e, » ! ~ ©w
4 .
-20 - ‘ - o?
L]
— [ [ ]
T 407 .:f . .
" K3
4 [}
@ '
y W
-80 - oo 'c
< < < < Y < < < < < < < < < < << < < < <
2 R Ry By R Ry R By R Y R Ry Ry R Ry Ry Ry Ry oy Ry
% % % % N % 0 % % % % % 0 % % N % % %
% Q % S s % > % Yo N7 < ) g <% ) > % e %




(MW]

(%]

Virtual margin at market balance

1T ¢« £ 7 ¥ o
! °* . ‘
-300- b
‘a ° o° a.
°® o0 ” [ ]
s T o 2
-600 - by }4 °
[ _J
N
¥
-900- ]
o
Virtual margin at market balance in percent of Fp,a
0+ o,
& A S o o .
[ [ ] ° .
-10- @ 3 s o 3 &
° of ) H
< S ° o0 ’
-20 -] Cd d .. ‘ ° . .. o .0 .' @
® : o ° o o . F > [
‘ 1 ° :? .. .o. & °® () ‘
-30- :’ o - . . ', g
() ® ® Yl
:. [}
-40- & e
[ ) L [ 1)
°® °
2 N2 2 o) 2 2 2 2 2 2 N2 2 o) 2 N2 N2 N2 o) 2 2
% > 5 > > > > % 2 % > 5 % > > > > 2 % 2
% % % % % % % % % %




-500

(MW]

-1000

-20]

(%]

-40-

-60 -

Virtual margin at market balance

ity

SATEHD

B e ¢ G IR
w8

!Sg

o8

e 8 ol

U

Virtual margin at market balance in percent of F,,

<

ten > OB
®» e

@ g
gx
[
-
(@)

'R
L

L

:
!




Virtual margin at market balance

-10-

(MW]

-20-

-30-

Virtual margin at market balance in percent of F5

-2.54

(%]

-7.54




Virtual margin at market balance
0- [ [ J °
o n * < oe e @
[ ] [ ] < L) [
-25- ' ° % ° .
°
' ° %
50 : K d
= -50- (X
s o
=
-75- °
°
-100 -
-125- : :
Virtual margin at market balance in percent of Fp,a
0+ % ° -y ° (X)) °
° “ ‘ ‘. ° * L4 [} [ Y
° ®, o
° ° ® o
o0 ]
-10- . o
g [}
-20 -
°
< < < < < < < < < < < < < < < < < <
%, % Y % By R Ry R B R Y Y Ry Ry Ry Ry Ry By
% L %, %, %, %, B, %, %, B, %, %, B, %, %




Virtual margin at market balance
0- (X}
k-] &2 e o
®e [ 4 o0
-200- oY ?
00
& 1
s _
s -400 a
@
-600- & » )
[ ]
=
-800 - ] - )
Virtual margin at market balance in percent of Fp,a
0- ® °
o>
. K -
(X)) o
Jo- x4 %2
[ Y- d
-20 | ;
a8v
n . L N
<3 ©
-30- =
< < < < < < < < < < < < < < < < <
% Y % Yy Y % R o Yy By Y Y Y Yy Yy Yy Yy
% % N 5 % 5 %, % % 5 N 2 5 %
Xy L) b Yo s o Yo ) <> > <> < <% % 2 <%




Virtual margin at market balance
I R T R
) o ®
o .S * S TR S X .
-100- “ Se, ‘e . A -
- @ o’ o °q
2 & o0
®» o o 3
= ’ -t LS e °
-200- . o ¢ s
% ‘®
i
-300- =
Virtual margin at market balance in percent of Fp,a
0- .g . ®e ’. ° [ ] :..d o0 .' " ° ..‘
[ ) [ ]
& no & y S
g, ° ° ) o® o,
0‘ ° i o° ¢ ’
-10- % SR . : % - *
— [ ]
S, ) ]
(] & ° ¢ 3‘5.
[ ]
° ° ]
-20+ LS J :
[ ] ® [ ]
Ve
< < < < < < < < < < < < < < < < < < < <
2 R By By By By oy Y Y Y Y Y Yy Yy Yy Yy Yy Yy Yy Yy
062 061 062 (@) Q. 061 % 062 06‘ 062 062 061 Q. 06‘ % % %




Virtual margin at market balance

-50

(MW]

-100-

-150

. w ”
LN !
"3

Virtual margin at market balance in percent of Fp,a

-10 -

-20-

(%]

-30

-40-

' "!""i “y

[ I [ [ 1 [ 1 [ [ [ 1 [ 1 [ [ [ [

2 N2 2 o) 2 2 2 2 2 2 2 N2 N2 N2 o) 2 2
v’@ v’@ 96" ‘36‘ 96‘ v’@ 96‘ 96’0 9620 96’0 90 96‘ ‘36‘ 96‘ 96‘ 96‘ 96’0 9620 A 900

9
8 % %. % %. % %
%, % % 7, N A s o Yo 2

&’Uq
'GJQ
qu
4"’9
O;Uq
q’"
o5
&
&
&




Virtual margin at market balance
° °
®0e
-4 - )
°
R s .
s 8
[
-12-
[}
Virtual margin at market balance in percent of F5
[ ]
°
-1- ® ®
[
°
-3-
°
-4 ®
[ 1 I 1 [ 1 [ 1 [ 1 [ [ [ [ 1 [ 1 [ 1 I
< < < < < < < < < < < < < < < < < < < <
2 R ey Ry, Ry Ry Ry Ry Ry R R R R R Y Y Y Yy Yy Yy
06‘ 061 062 06‘ Q. 06‘ (@) 061 06‘ 06‘ 06‘ 062 061 (@) Q. 5 06‘ 06‘ 06‘




Virtual margin at market balance
o s W 2 T R T e .. b~ 0 SR AR
o ° «e ° ° o8 °
3 ’ ) °o's - . & a g
-100 - ° %» o® U ° <
’ .“ [ ° o " °
(¥4 e oo ° °
— (] ® '
S -200- ’ e o 4 oo
= p2 L4 . ° °®
e .
-300- < ® » s
° F
°
-400- i .
Virtual margin at market balance in percent of Fp,a
0- . & t %e g > * b od 5 . : 7 ® :o o . 8
[ XJ [ ] o [ ] Q ‘. [ ]
: o® ° had °® % ‘3 %
o ° e oeo i s ° L
°
-10- c ¥ Ot y i BY +€* e X¥ . .
: . 5 X - ]
S z N * % o 4
° @
204 % “ ‘e
s ° Y o
° e %
e °
° °
-30 - [ I [ [ 1 [ 1 [ [ [ [ [ [ 1 [ 1 [ [ [ [
< < < < < < < < < < < < < < < < < < < <
B R By R B B R By R R By R R B R By R R By R
[oN & [oN [eX [oN o [oN G & [oN Lo [oN Lo [oN o [oN G & [eX [oN
062 % (@) 062 Q. % 062 06‘ 062 062 061 Q. 06‘ % % %




5000

2500

Delta Flow [MW]
<

-2500 -

++++B LT

AT-CH

AT-IT

DE-CH

FR-CH

FR-ES

FR-IT

HR-BA HR-RS HU-RS
Non-Core border

HU-UA

RO-MD

RO-RS

RO-UA

SI-IT

SK-UA

34 /46




2000

o
1

-2000 -

Delta Flow [MW]

-4000 -

— S — = ——

BE-GB

DK1-GB

DK1-NO

DK1-SE
Non-Core border

FR-GB

NL-GB

PL-UA

35/46




In the following plots, the relative time share relates to the

hours labeled ‘NRAO Ran and Applied RAS'.

Total MTUSs: 480 hours

Category Hours (%)
NRAO ran and did not apply RAs 341 hours (71%)
NRAO ran and applied RAs 139 hours (29%)
Spanning before and @initial 0 hours (0%)
DFP before and @initial 0 hours (0%)
NRAO did not run 0 hours (0%)

Number of total MTUs:
480

NRAO ran and did not apply RAs
NRAO ran and applied RAs
Spanning before and @initial
DFP hefore and @initial

NRAO did not run
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e
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The graph below shows the distribution of CNECs which are the most limiting from NRAO perspective, these are the CNECs with lowest
relative RAM per MTU

Distribution of Limiting CNECs per TSO
Bl BeforeRAO [l After RAO

350

300

250 259
250

200

Count

150

100

50 42 40
0 0 1 0 0 0 1 1
0 [
HR HU NL PL RO Si SK

As expected, there is redistributing of the most limiting CNECSs. This is because the application of Remedial Actions does not eliminate flows
but re-routes, reducing the flows on some limiting CNECs and increasing the load on others, which at the end impacts also the RAM values.

42 | 46
D ——



The graph shows average values of relative RAM before and after NRAO, per TSO on the most limiting CNECs from NRAO perspective. Selected CNECs
before RAO are the same as after RAO, and average computed for MTUs when was used further in the process.

» Most limiting element from NRAO perspective is the one which has the lowest relative RAM per MTU
~ o To determine value of relative RAM, the following formula was used

RAM nrao

) ’Lf RAM 40 > 0
Z(A,B)Eneighbouring Core bidding zones pairs |PTDFA—>BJ”‘GOI
RAM.,,, =

RAMnram Zf RAMnrao <0

RelRAM comparison before/after RAO

[ BeforerAO [l After RAO
200

204 -l4

-400

-424.3 -431.3 -431.1

-492.2 -490.1

AT BE Ccz D2 D4 D7 D8 FR HR HU NL PL

120.6 121.6

-88 -88

-115.6 -115

RO Sl SK
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Distinct hours CNE was

CNE presolved Count of presolved CNECs Avg RAM/Fmax Min RAM/Fmax Max RAM/Fmax Max z2zPTDF Max sum z2zPTDF

[SK-HU] Gabcikovo - Gyor [OPP] [HU] 480 870 98.49% 75.40% 124.53% 0.239 1.2144
[HR-SI] 220kV Pehlin - Divaca [OPP] [HR] 480 814 96.58% 24.06% 138.50% 0.1826 0.4654
[SK-UA] V.Kapusany - Mukachevo (WPS) [DIR] [SK] 480 480 82.27% 44.49% 117.10% 0.2602 0.9933
[SI-HU] 400 kV Cirkovce - Hevitz [DIR] [SI] 480 997 102.38% 81.97% 123.08% 0.2173 1.1202
[SI-HU] 400 kV Cirkovce - Hevitz [OPP] [SI] 480 986 77.82% 58.97% 94.95% 0.2173 1.1202
[SI-HU] Cirkovce - Heviz [OPP] [HU] 480 483 77.46% 58.66% 94.66% 0.2728 1.3037
[AT-SI] Obersielach - Podlog 247 [DIR] [AT] 480 1012 71.73% 21.82% 126.52% 0.1611 0.5772
[CZ-SK] Liskovec - P. Bystrica [OPP] [CZ] 480 480 104.03% 72.59% 132.05% 0.1172 0.4521
[CZ-SK] Nosovice - Varin [OPP] [CZ] 479 940 101.15% 67.53% 134.31% 0.3937 1.6113
[SK-SK] V.Dur - Levice 1 [DIR] 479 479 50.66% 24.19% 71.07% 0.2267 1.022
[SK-SK] Gabcikovo - P.Biskupice [DIR] 477 477 87.85% 67.15% 101.90% 0.2997 1.1199
[NL-D7] Maasbracht - Oberzier SELFK WS [OPP] [D7] 477 498 106.79% 68.42% 174.25% 0.2693 1.1397
[SK-SK] V.Dur - Krizovany [DIR] 477 477 89.52% 65.04% 104.52% 0.2476 0.9559
[AT-AT] Westtirol 1 - Westtirol 2 WTRHU41 [OPP] 477 1140 55.46% 19.90% 133.90% 0.2318 1.008
[BE-BE] Doel - Zandvliet 380.25 [OPP] 477 477 94.82% 50.84% 122.84% 0.3193 1.1792
[SK-UA] V.Kapusany - Mukachevo (WPS) [OPP] [SK] 474 480 97.82% 71.51% 135.48% 0.2602 0.9933
[BE-BE] Achene - Gramme 380.10 [OPP] 471 1196 99.78% 70.97% 146.57% 0.4153 1.3846
[D7-D7] Y-Oberzier (-Paffendorf - Sechtem) SECHTM N [DIR] 471 472 103.94% 82.75% 148.14% 0.2025 0.9608
[AT-AT] Sarasdorf - Zurndorf 439A [OPP] 471 471 77.79% 58.95% 91.53% 0.3321 1.389
[AT-D2] St. Peter 2 - Pleinting 258 [DIR] [AT] 469 940 80.81% 38.58% 137.08% 0.1969 0.8224

Note 1: The shown z2zPTDF values do not correspond to the maximum zone-to-zone PTDFs according to equation 5 of the Day-ahead CCM and hence are not the ones used for the CNEC Selection. The z2zPTDFs are calculated only between
neighbouring BZs. See KPI reading guide on JAO.
Note 2: RAM for Core exchanges can be higher than 100% due to the relieving effect of Fuaf: RAM_Core = CEP_target - Fuaf. So if Fuaf is very negative you can get above 100%.
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Distinct hours Count of hours

CNE CNE has shadow CNECs have 428 s'::‘l‘lef"" Avg RAM/Fmax Min RAM/Fmax Max RAM/Fmax Max z2zPTDF
price shadow price price [E/MW]
[BE-FR] Achene - Lonny 380.19 [OPP] [BE] 190 196 920.78 64.78% 35.63% 90.79% 0.4153
[FR-FR] Creys - Saint-Vulbas 2 [OPP] 148 148 896.26 22.05% 19.99% 40.52% 0.1818
[SK-SK] V.Dur - Levice 1 [DIR] 93 93 4179.94 26.93% 24.19% 54.09% 0.2189
[BE-BE] Achene - Gramme 380.10 [DIR] 70 73 753.57 69.68% 33.50% 105.06% 0.3991
[AT-SI] Obersielach - Podlog 247 [DIR] [AT] 69 72 6194.65 52.14% 24.03% 82.87% 0.1609
[PL-PL] Krosno Iskrzynia - Rzeszow [OPP] 51 51 1385.27 61.02% 44.80% 83.35% 0.2915
[FR-D7] Vigy - Ensdorf VIGY2 S [DIR] [D7] 42 42 1667.72 32.66% 19.96% 42.94% 0.2112
[BE-BE] Doel - Zandvliet 380.25 [OPP] 41 41 514.81 92.20% 74.76% 110.52% 0.2866
[FR-FR] Creys - Saint-Vulbas 1 [OPP] 41 41 1510.11 20.10% 19.99% 21.90% 0.18
[D2-D2] Sottrum Transformer T421 [DIR] [D2] 30 30 557.52 71.65% 69.04% 80.07% 0.1005
- evice - Go . .02% .70% .96% .

[SK-HU] Levi God [DIR] [HU] 25 26 922.22 39.02% 19.70% 52.96% 0.2354
[D7-FR] Ensdorf - Vigy VIGY2 S [OPP] [FR] 23 23 1169.98 29.36% 19.96% 39.54% 0.1658
[FR-D7] Vigy - Ensdorf VIGY1 N [DIR] [D7] 20 20 738.38 25.34% 19.90% 38.96% 0.2412
[BE-BE] Lixhe - Gramme 380.11 [DIR] 18 19 173.59 108.56% 87.52% 137.10% 0.5186
[AT-AT] Westtirol 1 - Westtirol 2 WTRHU41 [OPP] 17 19 733.16 23.79% 19.90% 44.80% 0.1441
[NL-D2] Meeden-Diele 380 Z [OPP] [NL] 16 16 366.32 46.45% 41.07% 51.14% 0.2227
[SK-UA] V.Kapusany - Mukachevo (WPS) [DIR] [SK] 16 16 477.78 61.89% 44.49% 68.38% 0.2142
[NL-BE] Maasbracht - Van Eyck 380 White/28 [DIR] [BE] 15 15 261.32 111.23% 82.73% 149.47% 0.2685
[BE-BE] Avelgem 380/150 TFO1 [DIR] 15 15 5179.24 54.55% 48.84% 62.13% 0.1357
[D2-D2] Altheim - Simbach 233/230 [DIR] 15 15 1277.23 49.01% 38.60% 64.74% 0.0809

Note 1: The RAM values (expressed as % of Fmax) should not be interpreted as "the capacities offered by the Core TSOs to the market coupling”. Indeed, since the introduction of Ext LTA inclusion Euphemia performs an optimization where it takes a
portion of the FB domain and a portion of the LTA domain to maximize welfare. The RAM value shown in this KPI report correspond to the "portion of the FB domain" resulting from this optimization
Example:

* RAM = 500MW
e Portion of FB Domain = 40%
* RAM offered by Core TSOs = 500MW/0.4 = 1250MW
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# MTUs PL AC Import [MW] PL AC Export [MW]

AC was limiting MC 307 Avg. -2236.48 4495.11
AC <0 MW 41 Min. -9372.00 47.00
AC =0 MW 177 Max. 0.00 12199.00
AC >0 MW 89

PL AC Import PLAC Export [ PL SDAC NP
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[MW]

-5000

—10000

Jun 11 Jun 14 Jun 17 Jun 20 Jun 23 Jun 26 Jun 29
2026

46 / 46




