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Introductory remarks

= The 4™ Energy Package (2019) provides different definitions of congestion

Electricity Regulation, Article 2:

(4) ‘congestion’ means a situation in which all requests from market participants to
trade between network areas cannot be accommodated because they would
significantly affect the physical flows on network elements which cannot
accommodate those flows;

(6) ‘structural congestion’ means congestion in the transmission system that is
capable of being unambiguously defined, is predictable, is geographically stable
over time, and frequently reoccurs under normal electricity system conditions;

CACM Regulation, Article 2:

(17) ‘market congestion’ means a situation in which the economic surplus for single
day-ahead or intraday coupling has been limited by cross-zonal capacity or
allocation constraints;

(18) ‘physical congestion” means any network situation where forecasted or realised
power flows violate the thermal limits of the elements of the grid and voltage
stability or the angle stability limits of the power system;

(19) ‘structural congestion’ means congestion in the transmission system that can be
unambiguously defined, is predictable, is geographically stable over time and is

frequently reoccurring under normal power system conditions;

The links between the definitions are subject to interpretation

The definition of congestion implicitly refers to physical congestion:
significant impact of congestion — physical congestion, without specifying any threshold

The definition of structural congestion
+ lacks clearer definitions of frequency, predictability and stability; and
* lacks clarity whether it applies separately to ‘congestion’ or ‘physical congestion’



ACERE Introductory remarks

of Energy Regulators

In order to:

= clarify concepts related to congestions in power systems, and their interdependences
= define clear boundaries between structural and non-structural congestions
= provide advice on legal/regulatory changes required to clearly identify various kinds of congestions

= ACER has engaged a consultant Engie Impact and Janson

= to conduct a study aimed to provide clearer and simpler definitions of different types of congestion in
electricity networks (physical, areal, structural)

= The primary goal of this workshop: present the study’s outcomes and engage in discussions with stakeholders

= ACER intends to use the study’s results and the insights gained from the workshop as input to the upcoming
revisions to the CACM Regulation and associated methodologies
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13:45 - 14:00 | Workshop open for log-in Starts promptly at 14:00
Introductory Remarks
14:00 - 14:05
Zoran VUJASINOVIC, ACER
Review of existing definitions in EU legislation
14:05-14:15 i _
Marina PETRELLI, Tractebel (formerly Engie Impact)
Proposition of improved definitions
14:15-14:35 ) _
Marina PETRELLI, Tractebel (formerly Engie Impact)
Legal & regulatory changes
14:35 - 14:45 g g i g

Guy BLOCK, Janson

Stakeholder survey results
14:45 - 14:55 | Conclusions and perspectives
Pierre HENNEAUX, Tractebel (formerly Engie Impact)

14:55 - 15:25 | Q&A

Closing Remarks
Martin POVH, ACER

15:25 - 15:30
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About the Consultant

Formerly Engie Impact, next assignments under Tractebel

Key figures 605 M€

Turnover (2022

o’

This study represents
the individual opinion

. 5sf500 of the Consultants
.0:.. employees .
SR K (Engie Impact and
P - \ , >40 Janson) and does not
° resencein over
. ‘i B & 40 countries represent the position
.. .. ) o .
. . of the Engie group.
. . . >100
@ projectsin over
i ° 100 countries

® Main offices
= On-going projects

0,3

High safety standard:
frequencyrate 0,3

Ul Janson creie
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Context Objectives of the project

CACM and Electricity Regulation provide
multiple congestion definitions with unclear
boundaries and interdependencies.

This can lead to issues and controversies when 1. Ildentify types of congestions and their
dealing with key aspects and programs, like the interdependences.
Bidding Zone Review (BZR).

2. Define clear boundaries between structural
and non-structural congestion.

3. Provide advice on legal definitions for
structural and non-structural and physical, areal
and market congestion.




Review of existing definitions
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Physical
congestion

Constraints not directly considered for capacity allocation

CACM Regulation Article 2(17): ‘physical congestion’

situation where forecasted or realised power flows violate the thermal limits
of the elements of the grid|and voltage stability or the angle stability limits of

the power system;

means any network

v

No reference to the market step in which the forecast
lead to identification of physical congestions

of power flows would

CNGIC
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Grid constraints directly considered at the level of market coupling

A

CACM Regulation Article 2(17):| ‘market congestion’ means a situation in
Mark et which the economic surplus for|single day-ahead or intraday coupling has
been limited by cross-zonal capacity or allocation constraints;

congestion

No explicit relationship with physical congestions

Ul Janson creie
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Congestion

Does not distinguish congestions managed at the level of the market
coupling algorithm and congestions managed ex-post through redispatch

|

Electricity Regulation Article 2(4): ‘congestion’ means a situation in which all
requests from market participants to trade between network areas cannot be
accommodated because they would significantly affect the|physical flows on
network elements which cannot accommodate those floﬂ

v

No geographical and/or technical boundary

v

No explicit relationship with physical and market congestions

Ul Janson creie
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No exact threshold

Electricity Regulation Article 2(6) ‘structural congestion’ means congestion
In the transmission system that is capable of being unambiguously defined,
Structural IS predictable, is geographically stable over time, and frequently reoccurs
under normal electricity system conditions;

—

No reference to the type of congestion it refers to nor to the market step in
which structural congestion should be identified

congestion

Ul Janson creie
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Overall interpretation

Common Grid Model Cross-zonal/allocation Technical limits of grid
constraints elements

Capacity calculation Capacity allocation Redispatching

Post capacity calculation Post capacity allocation Real time (Post redispatching)
Pre-identification of physical congestions Acknowledged market congestions Solved forecasted physical congestions
Identification of forecasted physical congestions Identification of realized physical congestions

—
Ul Janson creie
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Requirements

Q Limited room for interpretation

®
b Straightforward application

O
f R Clear relationships between definitions
o, °

Ul Janson creie
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Two main ways to clarify the definition:

Approach 1. Focus on impact of accommodating all requests from market participants

—> detected through unconstrained market run

Approach 2. Focus on impact on incremental impact on economic surplus

_ - detected through Security-Constrained Optimal Power Flow
PhyS|Cal or zonal market + redispatch

congestion

Ul Janson creie
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Two main ways to clarify the definition:

Approach 1. Focus on impact of accommodating all requests from market participants

—> physical congestion on transformer and line

Approach 2. Focus on impact on incremental impact on economic surplus

—> physical congestion on transformer

Physical
congestion
Pg=2500 MW Pg=0 MW
15 €/ MWh 80 €/MWh
@ FLmax=1645 MW
N1
2000 MW Ermax=1400 MW N2
500 MW 2000 MW

Ul Janson creie
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Two main ways to clarify the definition:

Approach 1. Focus on impact of accommodating all requests from market participants

—> physical congestion on transformer and line

Approach 2. Focus on impact on incremental impact on economic surplus

—> physical congestion on transformer

Physical
congestion

Approach 1 interesting for grid planning

r

Approach 2 more relevant for BZR

Ul Janson creie
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Clarified the meaning of ‘situation’

‘physical congestion’ means any network situation on one or several network

elements simultaneously where ferecasted-errealised-powerflows—violate

Physical the-thermallimits-of-the-elementsof- the-grid-and-voltage-stability-orthe-angle
Congesti on stability-Himits-of the-power-system-a further increase of power flows on this
network element(s) would lead to, or increase, the violation of operational

security limits;

v

R d ref ¢ Approach 2
emoved reference to forecasts —> focus on incremental increase

- open door to step for identification
P P Ul Janson creie

Impact
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Market
congestion

“market congestion” means a situation in which the economic surplus fer

single—day-ahead-orintraday—ecoeudphng during capacity allocation has been

limited by cross-zonal capacity or allocation constraints.

Broadened the scope beyond day-ahead and intraday market coupling

Ul Janson creie
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Areal
congestion

Introduced and specified the type of congestion

Removed unclear reference to impact on physical flows

“areal congestion” means a situation in which all requests from market
participants to trade between two network areas cannot be |accommodated

simultaneously because they would significantly
network—elements—which—cannot-accommodate—thoseflows—contribute to a

physical congestion on at least one network element;

Clarified relationship with physical congestion

“network area” means a group of nodes.

Ul Janson creie
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Areal
congestion

[...] significantly contribute to a physical congestion [...]

Select areas

i

Compute net positions of
the two areas

l

Assess directions of flows

Does the exchange
contribute to at least
one physical congestion?

Compute area-to-area
» FTODFs on physically
congested elements

|PTDF| = Significance threshold
or at least one physical congestion?

|

!

Mo areal congestion

Areal congestion

Ul Janson

*significance threshold set to 5% in accordance with Article 5 of the Core capacity calculation methodology

e
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When is it relevant to assess the structurality of a congestion?

* Physical congestion: not relevant, would not convey useful
information on market structure

Structu ral « Market congestion: not relevant as it points at congestions on
congestion specific network elements, not on trades generating them

» Areal congestion: relevant as it looks at trades between
groups of nodes (often presenting a recurring pattern)

Ul Janson creie
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Clarified relationship with other types of congestion

“structural congestion” means an areal congestion that is capable of being
Structural unambiguously defined, is predictable, is geographically stable over time,

: and is frequently reoccurring under normal electricity system conditions.
congestion e 9 )=

-

Extremely complex to define threshold
—> Issues survey to collect experts’ opinions

Ul Janson creie
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Interdependencies
AN

yddingﬁlg 2

Bidding zone 1

Areal

Node 1
@

Area 2

Node 2
 J

27 | Confidential & Proprietary

Market congestion
A

[

could generate

can be

Areal congestion
)

could determine

Physical congestion

— Structural congestion

Ul Janson
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Legal & regulatory changes
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Proposed Regulatory Changes for New Definitions

meems  Proposed Set of Definitions

* A new set of definitions for improved clarity and accuracy in the regulatory framework
was proposed.

« Methods to identify and characterize the new set of definitions have been discussed.

s Proposed Amendments to Electricity Regulation

« Amend Article 2 to include definitions of "areal congestion," and "physical congestion."
« Modify the definition of "structural congestion” to align with the new set of definitions.

Proposed Amendments to CACM Regulation

« Modification of the definitions in Article 2, including "market congestion,” "physical

congestion," and "structural congestion." Introduce definitions for "areal congestion,"
“network area.,”

* Introduction of a new article explaining how to identify physical and areal congestion
in the CACM Regulation.

CNGIC
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Proposed amendments to the Electricity Regulation

Current definitions Proposal
Article 2
1. Introduction of "Areal Congestion” to address
Definitions exchanges contributing to congestion between
(4)‘congestion’ means a situation in which all requests from network areas and explicitly references "physical
market participants to trade between network areas cannot be congestion.”

accommodated because they would significantly affect the
physical flows on network elements which cannot 2. Reinterpretation of "Structural Congestion”to align

accommodate those flows; with Article 14 of EU Regulation 2019/943, which
(5)'new interconnector’ means an interconnector not completed states that bidding zones must not contain structural
by 4 August 2003;

congestions, by associating the proposed definition

6)‘structural congestion’ means congestion in the transmission ) .
( = - with the concept of "areal congestion”.

system that is capable of being unambiguously defined, is
predictable, 1s geographically stable over time, and
frequently reoccurs under normal electricity system
conditions;

Ul Janson creie
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Proposed amendments to the Electricity Regulation — New definitions
Article 2

Definitions

(4) ‘congestion’ means a situation in which all requests from market participants to trade between
network areas cannot be accommodated because they would significantly affect the physical flows on
network elements which cannot accommodate those flows;

(5) ‘new interconnector’ means an interconnector not completed by 4 August 2003;

(6) “physical congestion” means a network situation on one or several grid elements simultaneously
where a further increase of power flows on this network element(s) would lead to, or increase, the
violation of operational security limits.

(7) “areal congestion” means a situation in which all requests to exchange electricity between two
network areas cannot be accommodated simultaneously because they would significantly contribute to a
physical congestion on at least one network element.

(+8) ‘structural congestion’ means ¢

congestion that is capable of being unambiguously defined, is predfctabie is geographically stab!e over ;q:au\e

51| contoen: ime, and frequentlyrecccurs-Is frequently reoccurring under normal electricity system-e conditions.~ Impact



Proposed amendments to the CACM Regulation

Current definitions
Article 2

Definitions

17.“market congestion’ means a situation in which the economic
surplus for single day-ahead or intraday coupling has been
limited by cross-zonal capacity or allocation constraints:

18.‘physical congestion’ means any network situation where
forecasted or realised power flows violate the thermal limits
of the elements of the grid and voltage stability or the angle
stability limits of the power system;

19. structural congestion’ means congestion in the transmission
system that can be unambiguously defined, is predictable, is
geographically stable over time and 1s frequently reoccurring
under normal power system conditions;

Proposal

Refined "Market Congestion" Definition by expanding its the

scope beyond day-ahead and intra-day market coupling and
emphasizing its interdependence with "areal congestion" and
cross-zonal capacity constraints.

Clarified "Physical Congestion"” by focusing on its impact on
overall economic well-being and operational security.

Reinterpretation of "Structural Congestion® to align with Article
14 of EU Regulation 2019/943, which states that bidding

zones must not contain structural congestions, by associating
the proposed definition with the concept of "areal congestion”.

Introduction of "Areal Congestion® to address exchanges
contributing to congestion between network areas. Introduces
the concept of "network areas" and "area" as a group of
nodes. Implements a new article with significance threshold

for identifying areal congeﬁtior‘]
¢ JaNSOn

_—
CNGIC
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Proposed amendments to the CACM Regulation — New definitions
Article 2

Definitions

17. ‘areal congestion’ means a situation in which all requests to exchange elecftricity between two
network areas cannot be accommodated simultaneously because they would significantly contribute to a
physical congestion on at least one network element.

18. ‘network area’ means a group of nodes.

179. ‘market congestion’ means a situation in which the economic surplus fer-single-day-ahead orintraday
ceupling during capacity allocation has been limited by cross-zonal capacity or allocation constraints;

4820 physrcaf congestfon means any a network sﬁuaﬂon—%em—fs%eaastee’—e:%@&a#zed—pewepﬂe%

il = il = & ol === a =1 & il I"L‘.l I.-
- - - '-r

pewer—system on one or severaf grid elements srmu!taneous!y where a further increase of power ﬂows on
this network element(s) would lead to, or increase, the violation of operational security limits.

21. ‘structural congestion’ means cengestion-in-the transmissien-system-an areal congestion that can be

unambiguously defined, is predictable, is geographically stable over time and is frequently reoccurring
under normal power system conditions;

Ul Janson creie
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Methodology for the identification of physical and areal
congestion: Methodology in the CACM or developed by the

TSOs

* Option 1: Methodology in the CACM Regulation (New article 34)

« Contains the steps for identifying areal congestion:
a) ldentification of two network areas area between which areal congestion is being tested,;

b) Identification of requested exchange between two areas;

c) ldentification of physical congestions;

d) Identification of impact of requested exchange on physical congestions; and

e) ldentification of the significance of the impact of requested exchange on physical
congestions.

f) And others... see report W\, Janson —

CNGIC
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Methodology for the identification of physical and areal
congestion: Methodology in the CACM or developed by the
TSOs

* Option 2: The TSOs develop the methodology

 The TSOs must propose a Methodology for clarification of congestion definitions.
 The methodology developed by TSOs should cover steps to identify physical, areal,

and market congestion and determine whether areal congestion is structural or not.
* Methodology addresses both past and future congestions and defines necessary

data requirements.

By no later than [X] months after entry into force of this Regulation, all TSOs shall develop a proposal for
a Methodology for clarification of definitions of congestions. The methodology shall clarify practical steps
to identify physical congestion, areal congestion, market congestion and whether areal congestion is
structural or not. The methodology shall also distinguish how these congestions are identified for
congestions occurred in the past as well as congestions expected in the future. The methodology shall
also define the data required for such an assessment and identification. '
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Stakeholder survey

* Experts were invited in May/June to give their views on how structural
congestion should be defined quantitatively (i.e., threshold)

» 31 responses, originating not only from individual experts but also from
institutional stakeholders

* Numerous comments on the concepts and the definitions

- Comments considered to shape the proposed definitions
* No formal answer to each comment

11 respondents suggested a value for the threshold

Ul Janson creie
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Quantitative criterion for structural congestion

* Input of experts/stakeholders + internal assessment — recommended
threshold in the range 5-10%

* An areal congestion should be considered as structural if it happens more
than 5-10% of the market time units

 Value to refine based on analyses for the European power system

Ul Janson creie
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Conclusions & perspectives
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Contributions of this study

* Proposition of a consistent approach to identify structural congestions

- Structural congestions should correspond to areal congestions and not to physical
congestions

* In particular, BZ borders should not necessarily be on physical congestions

* Proposition to adapt congestion definitions in the relevant EU regulations

- Demonstration of the applicabllity of the approach

Ul Janson creie
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Concluding comments

* Not the only possible approach
* More an “academic study” at this point

» Should be seen as starting point for an agreement on the methodology at
the European level

» Open guestions remain, especially for the ex-post assessment of structural
congestions

Ul Janson creie

Impact
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ACER Closing remarks

of Eneergy Regulators

Thank you.
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