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van deze methodologie dient plaats te vinden voor 1 oktober 2018 te wijzigen in de voorwaarde dat de start
van de toepassing van deze methodologie dient plaats te vinden voor 1 oktober 2019, de datum die in para-graaf 2.2.2 van de Explanatory note als uiterste implementatiedatum is opgenomen .
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TenneT TSO B.V.

Senior Manager Regulation NL
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1 Management summary 

The purpose of this approval document is to provide all Regulators of the CWE region with 

a description of the Flow-Based Intraday Capacity Calculation (FB IDCC) methodology, in 
order for them to approve it in the framework of the Regulation 714/2009. This document 
is considered as a follow up of the CWE Flow-Based Day Ahead (FB DA) approval package 
dated August 1st, 2014 and in particular of the “Position Paper of CWE NRAs on Flow-Based 
Market Coupling” of March 2015, as well as the approval package on the methodology for 
capacity calculation for the ID timeframe submitted to NRAs on November 9 th 2015. The 
present FB IDCC methodology is therefore to be seen as a third implementation step for 

the calculation of ID capacity after CWE FB DA market coupling and won't include the 
coordinated increase/decrease process applied since March 30th 2016.  

For the avoidance of any doubts, this document does not cover FB ID allocation. For the 
purpose of the allocation of capacity, Available Transfer Capacities (ATC) (extracted from 
the FB domain) will be used. Additionally, the current design of the FB IDCC process is 

compliant with gate opening at 10PM. Any earlier gate opening time would be challenging 
in relation to design of the process and the implementation. 

The remainder of the document is structured as follows: chapter two contains the glossary 
with the acronyms used in this paper. The FB ID CC methodology including a description of 
the inputs, the process and the outputs is presented in chapter three. The next chapter 
describes the back-up procedures and chapter five includes transparency procedures. 
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2 Glossary  

 DC calculations: Direct current calculations. Calculations of unidirectional flow of 

electric charge. 

 CACM: Regulation 1222/2015 - Capacity allocation and congestion management 
guideline 

 DA CGMs & ID CGMs: Day Ahead & Intraday Common Grid Models which are the 
result of the merging of the Individual Grid Models provided by TSOs in day-ahead 
or in intraday as their best forecast of the topology, generation and load for a 
given hour of the Day D. 

 Day D: Delivery day for which capacity increases or rejection are considered. 

 DACF: Day-Ahead Congestion Forecast. 

 Explicit RAs: Remedial actions taken into account in the capacity calculation 
process.  

 ID ATC: Intraday Available Transfer Capacity. 

 IGM: Individual grid models 

 FB DA ATC: The left-over ATC values extracted from the FB DA domain.  

 FB ID ATC: The ATC values extracted from the FB ID capacity calculation domain.  

 DA MCP: Day-Ahead Market Clearing Point. 

 Net exchange program: Netto exchanges in terms of cross-zonal flows between 
different bidding zones.  

 Net position: netted sum of electricity exports and imports for each market time 
unit for a bidding zone. 

 PTDF: Power Transfer Distribution Factor.  

 RA: Remedial action. Measure applied to modify (increase) the FB domain in order 
to support the market, while respecting security of supply.  

 RAM: Remaining available margins on critical network elements.  

 RSC: Regional security coordinator. 

 Zone-to-hub PTDF: Represent the variation of the physical flow on a critical 
network element induced by the variation of the net position of each zone. 

 Zone-to-zone PTDF: The impact in terms of flows of a power exchange between 
two zones on a given critical network element. 
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3 Flow-Based Intraday capacity calculation 
Methodology 

3.1 Inputs 

To calculate the FB capacity domain for one timestamp of the business day, TSOs have to 
assess the following items which are used as inputs into the model: 

 Critical Network Elements (CNEs) 

 Contigency (C) 

 Maximum current on a Critical Network Element (Imax) / Maximum allowable 
power flow (Fmax) 

 Final Adjustment Value (FAV) 

 DA Common Grid Model (CGM) and reference Programs 

 Remedial Actions (RAs) 

 Generation Shift Key (GSK)  

 Flow Reliability Margin (FRM) 

 Allocation/external constraints: specific limitations not associated with Critical 

Network Elements 

 Data from previous flow-based capacity computations 
 

As a general rule, if there is an agreement between NRAs and TSOs to update the method 
for the input generation for the D-2 CWE FB process, the consequences of the 
implementation of these changes for the ID timeframe will be analyzed and, if possible, the 
FB IDCC method will be adapted in order to align it with the updated D-2 method. 

 

3.1.1 Critical Network Element (CNE) and  Contingency (C) 

3.1.1.1 Definitions 

Definition of a Critical Network Element 

A Critical Network Element (CNE) is a network element significantly impacted by CWE 
cross-border trades and/or by RAs. A CNE has the following parameters: 

 An element: a line (tie-line or internal line) or a transformer 

 An “operational situation”: normal (N) or contingency cases (N-1, N-2 or busbar faults, 
depending on the applicable TSO risk policies). (See below for link between CNE and 
Cs) 

 A set of Imax (See 3.1.2) 

 A FAV (See 3.1.5) 

 A FRM (See 3.1.7) 

 

Definition of a Contingency 

A Contingency (C) is an event that can occur in the network that will be monitored in the 
process. A C can be: 

 Trip of a line, cable or transformer, 

 Trip of a busbar, 

 Trip of a generating unit, 

 Trip of a (significant) load, 

 Trip of several elements. 

 

Definition of the Critical Network Element and Contingency (CNEC) 
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A CNEC (combination of Critical Network Element and Contingency) is defined by each 

CWE TSO who links one of his CNEs with one of the Cs.  

 

3.1.1.2 CNEC list for Remedial Action Optimization 

The Remedial Action Optimization is used to find a set of RAs that will be applied in the FB 
computation. Therefore, RAO must take into account at least all CNECs that will also be 
taken into account during FB computation (see section 3.1.1.3). The TSO may specify 

CNECs to be only taken into account during Remedial Action Optimization. This can be 
required in order to avoid Security of Supply effects on CNECs that are strongly influenced 
by RAs albeit only weakly influenced by cross-border exchanges. Consequently, the CNECs 
considered in the RAO can be a superset of the CNECs used in the FB computation and 
thus CNECs are not checked for their sensitivity to exchanges. 

 

3.1.1.3 CNEC list for the FB computation 

The CNECs with the agreed set of RAs that are monitored in the FB computation should be 
significantly impacted by CWE cross-border trades. This selection approach is identical to 
the approved and applied process for the day ahead flow-based capacity calculation.1 

 

A set of PTDFs is associated to every CNEC after each FB parameter calculation, and gives 
the influence of the change of the net position of any bidding zone on the CNEC. 

A CNE is considered to be significantly impacted by CWE cross-border trade, if its 
maximum CWE zone-to-zone PTDF is larger than a threshold value that is 
currently set at 5%.  

For each CNEC, the following sensitivity value is calculated: 

Sensitivity = max (PTDF (BE), PTDF (DE /LU), PTDF (AT), PTDF (FR), PTDF (NL)) - 
min(PTDF (BE), PTDF (DE/LU), PTDF (AT), PTDF (FR), PTDF (NL)) 

If the sensitivity is above the threshold value of 5%, then the CNEC is said to be significant 

for CWE trade. If a CNEC does not meet the pre-defined conditions, the concerned TSO 
then has to decide whether to keep the CNEC or to exclude it from the CNEC list.  

Although the general rule is to exclude any CNEC which does not meet the threshold on 
sensitivity, exceptions on the rule are allowed: if a TSO decides to keep the CNEC in the 
CNE list, it has to justify this decision to the other TSOs, furthermore it will be 
systematically monitored by the NRAs as it is done today in the day ahead process. 

If there is an agreement between NRAs and TSOs to update the method for the CNEC 
selection for the D-2 CWE FB process, the consequences of the implementation of these 
changes for the ID timeframe will be analyzed and, if possible, the FB IDCC method will be 
adapted in order to align it with the updated D-2 method. 

 

3.1.2 Maximum current on a Critical Network Element 

(Imax) and Maximum allowable power flow 
(Fmax) 

The maximum allowable current (Imax) is the physical limit of a CNE determined by each 
TSO in line with its operational criteria. Imax is the physical (thermal) limit of the CNE in 
Ampere, except when a relay setting imposes to be more specific for the temporary 
overload allowed for a particular CNEC. 

As the thermal limit and relay setting can vary in function of weather conditions, Imax is 

usually defined at least per season. 

                                                 
1 “Documentation of the CWE FB MC solution as basis for the formal approval-request”, Brussels, 1st August 
2014, 
http://jao.eu/support/resourcecenter/overview?parameters=%7B%22IsCWEFBMC%22%3A%22True%22%7
D, pp. 18ff 
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When the Imax value depends on the outside temperature or wind conditions, its value can 

be reviewed by the concerned TSO if outside temperature or wind forecast is announced to 
be much higher or lower compared to the seasonal values. 

Imax is not reduced by any security margin, as all margins have been covered by the 
calculation of the contingency by the Flow Reliability Margin (FRM, c.f. chapter 3.1.7) and 
Final Adjustment Value (FAV, c.f. chapter 3.1.5).  

Some TSOs allow to overload lines after a contingency up to a temporary limit for a limited 

amount of time. As a result, two Imax values will be provided for one CNE.  

 Temporary Imax  

 Permanent Imax  

The value Fmax describes the maximum allowable power flow on a CNEC in MW and is 
given by the formula: 

Fmax = √𝟑 * Imax * U * cos(φ) / 1000 [MW], 

where Imax is the maximum permanent or temporary allowable current (in A [Ampere]) 
for a CNE. The value for cos(φ) is set to 1 (in case of DC calculations), and U is a fixed 
value for each CNE and is set to the reference voltage (e.g. 225kV or 400kV) for this CNE. 

As several Imax may be provided for one CNE, several Fmax may exist for a CNEC. 
 

3.1.3 Day ahead Common Grid Model 

The day ahead Common Grid Model (DA CGM) is created by merging all individual Grid 
Models (IGMs) from all TSOs of continental Europe and is based on data from DA market 
coupling and a security assessment of the grid. 

 
For intraday capacity calculation the latest available version of the day ahead Congestion 
Forecast process (DACF) will be used at the moment the capacity calculation process is 

initiated. This includes, according to the methodology developed in line with Regulation 
1222/2015 Article 16 and 17 (CACM): 

 Best estimation of Net exchange program 

 Best estimation exchange program on DC cables 
 Best estimation for the planned grid outages, including tie-lines and the topology 

of the grid 
 Best estimation for the forecasted load and its pattern 
 If applicable best estimation for the forecasted renewable energy generation, e.g. 

wind and solar generation 
 Best estimation for the outages of generating units 

 Best estimation of the production of generating units  
 All agreed RAs during regional security analysis.  

3.1.4 Remedial Actions (RA) 

During FB parameter calculation, CWE TSOs take RAs into account to improve the FB 

domain where possible while ensuring a secure power system operation, i.e. N-1/N-k 
criterion fulfillment. 

RAs used in capacity calculation can embrace the following measures a.o.:  

 Changing the tap position of a phase shifter transformer (PST). 
 Topology measure: opening or closing of a line, cable, transformer, bus bar 

coupler, or switching of a network element from one bus bar to another. 
 Redispatching: changing the output of generators by ramping up and down certain 

power units. 
 

The effect of these RAs on the CWE CNEs is directly determined in the calculation process 
to monitor the shift of load flow in the entire CWE grid. 

There are several types of RAs, differentiated by the way they are used in the optimization 
of the domain:  
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3.1.4 Remedial Actions (RA)
During FB parameter calculation, CWE TSOs take RAs into account to improve the FBdomain where possible while ensuring a secure power system operation, i.e. N—1/N—kcriterion fulfillment.
RAs used in capacity calculation can embrace the following measures a.o.:

Changing the tap position of a phase shifter transformer (PST).. Topology measure: opening or closing of a line, cable, transformer, bus barcoupler, or switching of a network element from one bus bar to another.. Redispatching: changing the output of generators by ramping up and down certainpower units.
The effect of these RAs on the CWE CNEs is directly determined in the calculation processto monitor the shift of load flow in the entire CWE grid.
There are several types of RAs, differentiated by the way they are used in the optimizationof the domain:
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 Preventive (pre-fault) and curative (post-fault) RAs: While preventive RAs are 

applied before any fault occurs, and thus to all CNECs of the flow-based domain, 
curative RAs are only used after a fault occurred. As such the latter RAs are only 
applied to those CNECs associated with this contingency. Curative RAs allow for a 
temporary overload of grid elements and reduce the load below the permanent 
threshold. 

 Shared and non-shared RAs: Each TSO can define whether he wants to share the 

RA provided for capacity calculation or not. In case a RA is shared, it can be 
applied to increase the Remaining Available Margin (RAM) on ALL relevant CNEs. If 
it is a non-shared RA, the TSO shall determine the CNEs for which the RA can be 
triggered in the capacity optimization.  

 

Each CWE TSO defines and checks the availability of their RAs in its responsibility area 

according to its operational principles. At least all RAs used for the DA capacity calculation 
and still available at the time of the ID capacity calculation have to be considered. 

The CWE TSOs commit to include the DA MCP in the FB ID CC domain up to the FRM value 
– except in case of force-majeure. In order to do so CWE TSOs foresee to include costly 
RAs to avoid automatic DA MCP inclusion. 

CWE TSOs will work on developing, testing and implementing this and seek for 
intermediate steps to reach this commonly agreed target with limited DA MCP inclusion. 

Automatic DA MCP inclusion for values higher than FRM should only occur in very 
exceptional cases (aim to reach a pre-defined threshold). 

 

3.1.5 Final Adjustment Value (FAV) 

With the Final Adjustment Value (FAV), operational skills and experience that cannot be 
introduced into the FB-system can find a way into the FB-approach by increasing or 

decreasing the remaining available margin (RAM) on a CNE for very specific reasons which 
are described below. Positive values of FAV in MW reduce the available margin on a CNE 
while negative values increase it. The FAV can be applied by the responsible TSO during 
the validation phase to reduce the margin on a dedicated CNE, since the process is 
expected to be highly automated. The following principles for the FAV usage have been 

identified: 

 A negative value for FAV simulates the effect of an additional margin due to 
complex RAs which cannot be modelled and thus calculated in the FB parameter 
calculation. 

 A positive value for FAV as a consequence of the validation phase of the FB 
domain, leading to the need to reduce the margin on one or more CNEs for system 

security reasons. The overload detected on a CNE during the validation phase is 
the value which will be put in FAV for this CNE in order to eliminate the risk of 
overload on the particular CNE. 

 

Any usage of FAV will be duly elaborated and reported to the NRAs for the purpose of 
monitoring the capacity calculation. 

 

3.1.6 Generation Shift Key (GSK) 

The Generation Shift Key (GSK) defines how a change in net position is mapped to the 
generating units in a bidding zone. Therefore, it contains the relation between the change 
in net position of the market area and the change in output of every generating unit inside 

the same market area. 

Due to convexity pre-requisite of the FB domain, the GSK must be linear and items of the 
GSK cannot consider minimum or maximum values.  

A GSK aims to deliver the best forecast of the impact on CNE of a net position change, 
taking into account on one hand the operational feasibility of the reference production 

program, projected market impact on units, market/system risk assessment and the 
characteristics of the grid; and on the other hand the model limitations.  
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. Preventive (pre—fault) and curative (post—fault) RAs: While preventive RAs areapplied before any fault occurs, and thus to all CNECs of the flow—based domain,curative RAs are only used after a fault occurred. As such the latter RAs are onlyapplied to those CNECs associated with this contingency. Curative RAs allow for atemporary overload of grid elements and reduce the load below the permanentthreshold.. Shared and non—shared RAs: Each TSO can define whether he wants to share theRA provided for capacity calculation or not. In case a RA is shared, it can beapplied to increase the Remaining Available Margin (RAM) on ALL relevant CNEs. Ifit is a non—shared RA, the T50 shall determine the CNEs for which the RA can betriggered in the capacity optimization.
Each CWE TSO defines and checks the availability of their RAs in its responsibility areaaccording to its operational principles. At least all RAs used for the DA capacity calculationand still available at the time of the ID capacity calculation have to be considered.
The CWE TSOs commit to include the DA MCP in the FB ID CC domain up to the FRM value— except in case of force-majeure. In order to do so CWE TSOs foresee to include costlyRAs to avoid automatic DA MCP inclusion.
CWE TSOs will work on developing, testing and implementing this and seek forintermediate steps to reach this commonly agreed target with limited DA MCP inclusion.
Automatic DA MCP inclusion for values higher than FRM should only occur in veryexceptional cases (aim to reach a pre—defined threshold).

3.1.5 Final Adjustment Value (FAV)
With the Final Adjustment Value (FAV), operational skills and experience that cannot beintroduced into the FB—system can find a way into the FB—approach by increasing ordecreasing the remaining available margin (RAM) on a CNE for very specific reasons whichare described below. Positive values of FAV in MW reduce the available margin on a CNEwhile negative values increase it. The FAV can be applied by the responsible TSO duringthe validation phase to reduce the margin on a dedicated CNE, since the process isexpected to be highly automated. The following principles for the FAV usage have beenidentified:

. A negative value for FAV simulates the effect of an additional margin due tocomplex RAs which cannot be modelled and thus calculated in the FB parametercalculation.. A positive value for FAV as a consequence of the validation phase of the FBdomain, leading to the need to reduce the margin on one or more CNEs for systemsecurity reasons. The overload detected on a CNE during the validation phase isthe value which will be put in FAV for this CNE in order to eliminate the risk ofoverload on the particular CNE.
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3.1.6 Generation Shift Key (GSK)
The Generation Shift Key (GSK) defines how a change in net position is mapped to thegenerating units in a bidding zone. Therefore, it contains the relation between the changein net position of the market area and the change in output of every generating unit insidethe same market area.
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Every TSO assesses a GSK for its control area taking into account the characteristics of its 

network. Individual GSKs can be merged if a hub contains several control areas. 

In general, the GSK includes power plants that are market driven and that are flexible in 
changing the electrical power output. This includes the following types of power plants: 
gas/oil, hydro, pumped-storage and hard-coal. TSOs will additionally use less flexible units, 
e.g. nuclear units, if they do not have sufficient flexible generation for matching maximum 
import or export program or if they want to moderate impact of flexible units.  

The GSK values can vary for every hour and are given in dimensionless units. (A value of 
0.05 for one unit means that 5% of the change of the net position of the hub will be 
realized by this unit). 

In order to take into account the characteristics of each TSO’s network, individual GSKs 
are defined for each current bidding zone. 

 

3.1.6.1 GSK for the German bidding zone  

The German TSOs have to provide one single GSK-file for the whole German hub. Since 
the structure of the generation differs for each involved TSO, an approach has been 
developed, that allows the single TSO to provide GSKs that respect the specific character 
of the generation in their own control area and to create out of them a concatenated 
German GSK in the needed degree of full automation.  

Every German TSO provides one file per business day. If one TSO does not provide a new 

GSK file for a business day the replacement strategy will take the latest valid file for 
working day, bank holiday or weekend day. Within this GSK file, the generators are listed 
with their estimated share within the specific control area for the different time-periods. 
Therefore, every German TSO provides within this GSK file the generators, according to 
TSO´s estimation, that participate to a net-position shift of the German hub. The 
generation-distribution among the defined generators inside its grid must sum up to 1. 

In the process of the German merging, the FB ID system creates out of these four 

individual GSK-files, depending on the target day (working day / week-end or bank 
holiday), a specific GSK-file. The German TSOs defined generation share keys  which 
represent the share of available power in a control area. The content of the individual GSK-
files will be multiplied with the individual share of each TSO. This is done for all TSOs with 
the usage of the different share keys for the different target times. In that way a Common 
GSK file for German bidding zones is created on daily basis.  

With this method, the knowledge and experience of each German TSO is incorporated in 
the process to obtain a representative GSK. With this structure, the generators named in 
the GSK are distributed over the whole German bidding zone in a realistic way, and the 
individual factor is relatively small.  

The Generation Share Key for the individual control areas i is calculated according to the 
reported available market driven power plant potential of each TSO, divided by the sum of 
market driven power plant potential in the bidding zone. 

GShK TSOi  = 
𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑇𝑆𝑂𝑖 

∑ (𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑇𝑆𝑂𝑘)
4
𝑘=1

 

Where k is the index for the four individual TSOs. 

With this approach the share factors could be determined based on regular generation 
forecasts and will sum up to 1 forming the input for the common merging of individual 
GSKs. 

TransnetBW  

To determine relevant generation units TransnetBW takes into account most recent 
available information at the time when individual GSK-files are generated: 

o Power plant availability 
o Planned production 

The GSK for every power plant i is determined as:  

GSKi =  
Pmax,i − Pmin,i

∑ (Pmax,i − Pmin,i)
n
i=1
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Available power in control area of TSO-GSh K TSOi = 4 . . ‘
2k=1(Avallable power 111 control area of TSOk)

Where k is the index for the four individual TSOs.
With this approach the share factors could be determined based on regular generationforecasts and will sum up to 1 forming the input for the common merging of individualGSKs.
TransnetBW

To determine relevant generation units TransnetBW takes into account most recentavailable information at the time when individual GSK—files are generated:
0 Power plant availability0 Planned productionThe GSK for every power plant i is determined as:

l)maxj _ l:)min,iGSK- =—l Z?=1(Pmax,i _ l:)min,i)
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Where n is the number of power plants, which are considered for the GSK in the 

TransnetBW control area.   

The following types of generation units connected to the transmission grid can be 
considered in the GSK: 

o hard coal power plants 
o hydro power plants 
o gas power plants 

Nuclear power plants as baseload units are excluded upfront because of their 
constant power output that does not change during normal operation.  

Amprion 

Amprion established a regularly process in order to keep the GSK as close as 
possible to the reality. In this process Amprion checks for example whether there 
are new power plants in the grid or whether there is a unit out of service. 

According to these changes in the grid Amprion updates its GSK. 

In general Amprion only considers middle and peak load power plants as GSK 
relevant. With other words basic load power plants like nuclear and lignite power 
plants are excluded to be a GSK relevant node.  

From this it follows that Amprion only takes the following types of power plants: 
hard coal, gas and hydro power plants. In the view of Amprion only these types of 
power plants are taking part in changes in the production. 

TenneT Germany 

Similar to Amprion, TTG considers middle and peak load power plants as potential 
candidates for GSK. This includes the following type of production units: coal, gas, 
oil and hydro. Nuclear power plants are excluded upfront.  

In order to determine the TTG GSK, a statistical analysis on the behavior of the 
non-nuclear power plants in the TTG control area has been made with the target to 

characterize the units. Only those power plants, which are characterized as 

market-driven, are part of the GSK. This list is updated regularly. The individual 
GSK factors are calculated by the available potential of power plant i (Pmax-Pmin) 
divided by the total potential of all power plants in the GSK list of TTG. 

3.1.6.2 GSK for the Austrian bidding zone 

APG’s method to select GSK nodes is analogue to the German TSOs. So only 
market driven power plants are considered in the GSK file which was done with 

statistical analysis of the market behaviour of the power plants. In that case APG 
pump storages and thermal units are considered . Power plants which generate 
base load (river power plants) are not considered. Only river power plants with 
daily water storage are considered in the GSK file. The list of relevant power plants 
is updated regularly in order to consider maintenance or outages.  

 

3.1.6.3 GSK for the Dutch bidding zone 

The Dutch GSK will dispatch the main generators in a manner which avoids extensive and 
unrealistic under- and overloading of the units for foreseen extreme import or export 
scenarios. The GSK is directly adjusted in case of new power plants. Also unavailability of 
generators due to planned outages are considered in the GSK.  
All GSK units are re-dispatched pro rata on the basis of predefined maximum and 
minimum production levels for each active unit in order to prevent infeasible production 
levels of generators. The total production level remains the same.  

The maximum production level is the contribution of the unit in a foreseen extreme 
maximum production scenario. The minimum production level is the contribution of the 
unit in a foreseen extreme minimum production scenario. Base-load units will have a 
smaller difference between their maximum and minimum production levels than start-stop 
units. 
For the intraday timeframe, a proportional GSK based on the results of FB DA CC will 

initially be used, using the same set of GSK units. It is to be expected that, for relatively 
small volumes of additional capacity given in intraday, this will not result in less reliable 
results. In the future, a more sophisticated GSK method for intraday may be introduced 
respecting the GSK description as given in this paragraph. 
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3.1.6.4 GSK for the Belgian bidding zone 

Elia will use in its GSK a fixed list of nodes based on the locations where most relevant 
flexible and controllable production units (market oriented generating units) are 
connected. This list will be determined in order to limit as much as possible the impact of 
model limitations on the loading of the CNEs. 
The variation of the generation pattern inside the GSK is the following: For each of these 

nodes, the sum of the generation which are in operations in the base case of each of these 
nodes will follow the change of the Belgian net position on a pro-rata basis. That means, if 
for instance one node is representing n% of the sum of the generation on all these nodes, 
n% of the shift of the Belgian net position will be attributed to this node. 

 

3.1.6.5 GSK for the French bidding zone 

The French GSK is composed of all the units connected to RTE’s network.  

The variation of the generation pattern inside the GSK is the following: all the units which 
are in operations in the base case will follow the change of the French net position on a 
pro-rata basis. That means, if for instance one unit is representing n% of the total 
generation on the French grid, n% of the shift of the French net position will be attributed 
to this unit. 
 

3.1.7 Flow Reliability Margin (FRM) 

The intraday capacity calculation methodology is based on forecast grid models of the 
transmission system (the DA CGMs). The inputs are created the day before the delivery 
date of energy with available knowledge at that point in time. Therefore, the outcomes are 

subject to inaccuracies and uncertainties. The aim of the Flow Reliability Margin (FRM) is to 
cover a level of risk induced by these forecast errors. 

For each oriented CNEC, a FRM has to be defined. Inevitably, the FRM reduces the 
remaining available margin (RAM) on the CNEC because a part of the transmission capacity 
- that is provided to the market to facilitate cross-border trading - must be reserved to 
cope with these uncertainties. 

As a first step, for each hour of a one-year observatory period, the DA CGMs are updated 

in order to take into account the real-time tap position of the PSTs that are considered in 
the intraday capacity calculation. These PSTs are controlled by CWE TSOs and thus not 
considered as an uncertainty. This step is undertaken by copying the real-time tap position 
of the PSTs and applying them into the historical DA CGM. The power flows of the latter 
modified CGM are re-computed and then adjusted to realised commercial exchanges inside 
the CWE region with the PTDFs calculated based on the historical GSK and the modified DA 

CGM. Consequently, the same commercial exchanges in the CWE region are taken into 
account when comparing the power flows resulting from the intraday capacity calculation 
with flows in the real-time situation. The power flows on each CNEC are then compared 
with the real-time flows observed on the same CNEC, by means of a contingency analysis. 

All differences for all hours of a one-year observation period are statistically assessed and 
a probability distribution is obtained.  

As a second step, the 90th percentiles of the probability distributions of all CNECs are 

calculated. This means that the CWE TSOs apply a common risk level of 10%, i.e., the FRM 
values cover 90% of the historical errors. The FRM values are computed for all oriented 
CNECs from the distribution of flow differences between forecast and real-time 
observation. 

This basic idea is illustrated in Figure 1. 
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Figure 1: FRM Assessment Principle 

 
By following the approach, the subsequent effects are covered by the FRM analysis: 

 Unintentional flow deviations due to operation of load-frequency controls 
 External trade (both trades between CWE and other regions, as well as trades in 

other regions without CWE being involved) 
 Internal trade in each bidding area (i.e. working point of the linear model) 
 Uncertainty in wind generation forecast 
 Uncertainty in Load forecast 
 Uncertainty in Generation pattern 

 Assumptions inherent in the Generation Shift Key (GSK) 
 Topology 
 Application of a linear grid model 
 

When the FRM has been computed following the above-mentioned approach, TSOs may 
potentially apply a so-called “operational adjustment” before practical implementation into 
their CNEC definition. The rationale behind this is that TSOs remain critical towards the 

outcome of the calculation in order to ensure the implementation of parameters which 
make sense operationally. For any reason (e.g. data quality issues or significant grid 
topology changes in the past year), it can occur that the calculated FRM  is not consistent 
with the TSO’s experience on a specific CNEC. Should this case arise, the TSO will proceed 
to an adjustment of the calculated FRM values. The differences between operationally 
adjusted and calculated FRM values shall be systematically monitored and justified in a 

dedicated report to the NRA of the particular TSO applying the operational adjustment. The 
calculated values remain a “reference”, especially with respect to any methodological 

change, which would be monitored through FRM. 
 
The general FRM computation process can then be summarized by figure 2. 
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Step 1: Elaboration of statistical distributions, for all CNECs (i.e. N and N-1 situations). 

Step 2: Calculated (reference) FRM computed by applying a common risk level on the 
statistical distributions. 
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Figure 1: FRM Assessment Principle
By following the approach, the subsequent effects are covered by the FRM analysis:. Unintentional flow deviations clue to operation of load—frequency controls. External trade (both trades between CWE and other regions, as well as trades inother regions without CWE being involved)Internal trade in each bidding area (i.e. working point of the linear model)Uncertainty in wind generation forecastUncertainty in Load forecastUncertainty in Generation patternAssumptions inherent in the Generation Shift Key (GSK)TopologyApplication of a linear grid model
When the FRM has been computed following the above—mentioned approach, TSOs maypotentially apply a so—called “operational adjustment" before practical implementation intotheir CNEC definition. The rationale behind this is that TSOs remain critical towards theoutcome of the calculation in order to ensure the implementation of parameters whichmake sense operationally. For any reason (e.g. data quality issues or significant gridtopology changes in the past year), it can occur that the calculated FRM is not consistentwith the TSO's experience on a specific CNEC. Should this case arise, the T50 will proceedto an adjustment of the calculated FRM values. The differences between operationallyadjusted and calculated FRM values shall be systematically monitored and justified in adedicated report to the NRA of the particular TSO applying the operational adjustment. Thecalculated values remain a “reference”, especially with respect to any methodologicalchange, which would be monitored through FRM.
The general FRM computation process can then be summarized by figure 2.
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Figure 2: FRM computation process
Step 1: Elaboration of statistical distributions, for all CNECs (i.e. N and N—1 situations).Step 2: Calculated (reference) FRM computed by applying a common risk level on thestatistical distributions.Step 3: Validation and potentially operational adjustment of the FRM values.
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Since FRM values are a model of the uncertainties against which TSOs need to hedge, and 
considering the constantly changing environment in which TSOs are operating and the 
statistical advantages of building up a larger sample, the very nature of FRM computation 
implies regular re-assessment of FRM values. Consequently, TSOs consider re-computing 
FRM values, following the same principles but using updated input data, on a regular basis 
and at least once a year. 

3.1.8 External constraints (EC) 

Besides the limitations on CNEs, other specific limitations may be necessary to guarantee a 
secure grid operation. Import/Export limits for bidding zones declared by TSOs are taken 
into account as “special” constraints, in order to guarantee that the market outcome does 

not exceed these limits. For these constraints the term “external constraints” was 
introduced in the days of implementing DA FB in CWE. In CACM guidelines the term 
“allocation constraints” is introduced, meaning constraints that need “to be respected 

during capacity allocation to maintain the transmission system within operational security 
limits and have not been translated into cross-zonal capacity or that are needed to 
increase the efficiency of capacity allocation”. These allocation constraints are a superset of 

the external constraints used in CWE as they may also contain other constraints such as 
technology-driven ramping constraints on HVDC connections. For intraday capacity 
calculation in CWE the use of the well-known external constraints is deemed sufficient. 
Therefore, the respective terminology will be used in the remainder of this document. 

External constraints can be used for two different reasons. Firstly, they can be justified if 
market results beyond such constraints would lead to stability and/or voltage management 
problems. Such issues have to be detected via dedicated system studies. Secondly, market 

results which are too far from reference flows, and might have unexpected impact due to 
linearization errors, can be avoided by the external constraints. This aspect is of particular 
importance during the introduction of FB allocation because new flow patterns may arise. 
The definition of external constraints is a responsibility of each individual TSO. It is 
important to understand that these constraints do not limit transit flows. 

TSOs remind here that these constraints are not new, since they are already being 
successfully applied in DA FB capacity calculation. As the physics behind the external 

constraints remain the same irrespective of the market time period under investigation, 
the same constraints in the intraday stage as in the day ahead allocation shall be applied 
in the intraday allocation.  

 

3.2 FB Intraday Capacity Calculation 

3.2.1 Operational process 

Figure 3 illustrates an overview of the process divided in several steps. Each step is 
described in the next paragraphs. 

 
 
 
 
 
 
 

 
 
 
 
 
Figure 3: Operational process for FB IDCC.  

3.2.2 Inputs 

The aim of the input phase is to gather all the necessary inputs decribed in the previous 
section. The responsibility of the delivery and the quality of the inputs lies with the TSOs. 
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Figure 3 illustrates an overview of the process divided in several steps. Each step isdescribed in the next paragraphs.
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Figure 3: Operational process for FB IDCC.
3.2.2 Inputs

The aim of the input phase is to gather all the necessary inputs decribed in the previoussection. The responsibility of the delivery and the quality of the inputs lies with the T505.
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3.2.3 Merging 

The aim of the merging process is to define a common set of data based on the data 
provided by the TSOs. During this merging process, quality checks are performed. 
Concerning the grid model, the merging entity will be in charge to generate the common 

grid model (CGM) reflecting the best forecast of infeeds, flows and topology of continental 
Europe at the time of the merge. 
 
The output of the merging process is a clean merged dataset to be used in the next steps: 

 Common list of CNECs with associated parameters (Fmax, FRM…) 
 Common list of RAs and condition of use 
 Common grid model 

 Merged GSK file 
 

3.2.4 Qualification 

The aim of the qualification phase is firstly to include the already allocated capacity and 

secondly to increase the capacity around the already allocated capacity. 
In order to achieve this goal, a branch-and-bound optimizer is used in order to associate 
RAs to constraints creating an additional margin that can be offered to the market 
participants. The risk policy of each TSO has to be respected during the association and 
the impact of the RA on CNECs has also to be assessed in order not to create unsecure grid 
situations. 

 
In particular, the optimizer determines a set of RAs that improve the flow-based domain 
according to a defined objective function. In the CWE FB IDCC framework, this objective 
function aims to increase the minimum relative margin in MW, around the DA MCP. The 
relative margin is defined as the RAM divided by the absolute sum of the commercial 
bilateral CWE zone-to-zone PTDF. In case one of the CNECs has a negative RAM, the 
relative margin will be equal to the RAM. 

 
In this process, the optimizer tries to maximize the RAM of the CNECs relatively to their 
sensitivity to exchanges, without market assumption (i.e. without a preference to any 
particular exchange direction so as not to discriminate any border). 
 

 
Figure 4: Illustration of the non-discriminatory approach to increase the space 

around the DA MCP. 
 
 
The output of this part of the process is: 

 A coordinated set of preventive RAs 
 A coordinated set of curative RAs for contingencies 

 

3.2.5 FB computation 

The aim of the FB computation is to deliver the flow-based matrix. The FB parameters 
computation is a centralized computation.  

 

The outputs of the FB computation process are: 
 

1. PTDF for each hub of the CWE area 
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Figure 4: Illustration of the non-discriminatory approach to increase the spacearound the DA MCP.

The output of this part of the process is:. A coordinated set of preventive RAs. A coordinated set of curative RAs for contingencies

3.2.5 FB computation
The aim of the FB computation is to deliver the flow—based matrix. The FB parameterscomputation is a centralized computation.
The outputs of the FB computation process are:

1. PTDF for each hub of the CWE area
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The PTDFs are calculated by varying the exchange of a zone, taking the zonal GSK into 

account. For every single zone-variation the effect on the load of every CNE is monitored 
and the effect on the loadflow is calculated in percent (e.g. additional export of BE of 100 
MW has an effect of 10 MW on a certain CNE => PTDF = 10%). 
The PTDF characterizes the linearization of the model. In the subsequent process steps, 
every change in the export programs is translated into changes of the flows on the CNEs 
by multiplication with the PTDFs. 

 
2. Margin for each considered CNEC (RAM) 

As the reference flow (Fref) is the physical flow computed from the common base case, it 
reflects the loading of the CNE. Out of the formula: 
RAM = Fmax – Fref – FRM - FAV 
The calculation delivers, with respect to the other parameters, the free margin for every 

CNE. This RAM is one of the inputs for the subsequent process steps. 
 

3. List of CNEC limiting the domain 

Not all CNECs are relevant for the market as only a few limit the exchanges. The pre-solve 
sub-process removes the redundant CNECs to create the pre-solved domain.  
 

4. Power Shift Distribution Factors (PSDF) for special grid element 

These PSDFs aim at representing the influence of special grid elements on CNECs like cross 
zonal HVDC links in a Capacity Calculation Region which may be used to redistribute the 
flows in the region. 
 

3.2.6 Validation of capacity 

Ideally multiple FB calculations in intraday should be performed. However, currently there 
is only one FB calculation possible without the possibility to re-assess extracted ID ATC 
during the day. As a result, with current means available, potential SoS issues during 
intraday cannot be avoided. This may result in the application of additional costly RAs to 

ensure grid security. Availability of these RAs should not be seen as self-evident. 
 

The aim of validation is to verify whether the computed flow-based domains are deemed 
secure enough according to TSO risk policy. For example, the TSOs can verify 
voltage/transient stability and perform AC load flows. In case the TSOs detect a constraint, 
they have several instruments at their disposal to reduce the flow-based or ATC domains:  

 Providing one or more additional CNEs, to be taken into account 
 Editing or adding external constraints 

 Using FAV on a specific CNE 
 Updating the  availability status of the RAs 
 Reduce the ATCs 
 

The use of any of the above mentioned instruments has to be monitored, and is not 
dedicated to enlarge the flow-based or ATC domain, as it would become too large, thus 
unsecure. The output of this process is the amended flow-based and/or ATC domain. 

 

3.3 Outputs 

The output of FB capacity calculation for the intraday timeframe can be separated in two 
parts: 

 A FB domain resulting from the capacity calculation which can be described by 
domain indicators; 

 Intraday ATCs extracted from the FB domain, as long as the capacity allocation for 
the intraday market is based on ATC. 

Both kinds of output are briefly discussed in the two subsequent subsections.  
3.3.1 FB capacity domain 

The FB parameters that have been computed indicate which net positions, given the CNEs 
that are specified by the TSOs in CWE, can be facilitated under the continuous intraday 
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2. Margin for each considered CNEC (RAM)As the reference flow (Fref) is the physical flow computed from the common base case, itreflects the loading of the CNE. Out of the formula:RAM = Fmax — Fref — FRM — FAVThe calculation delivers, with respect to the other parameters, the free margin for everyCNE. This RAM is one of the inputs for the subsequent process steps.
3. List of CNEC limiting the domainNot all CNECs are relevant for the market as only a few limit the exchanges. The pre—solvesub—process removes the redundant CNECs to create the pre—solved domain.
4. Power Shift Distribution Factors (PSDF) for special grid elementThese PSDFs aim at representing the influence of special grid elements on CNECs like crosszonal HVDC links in a Capacity Calculation Region which may be used to redistribute theflows in the region.

3.2.6 Validation of capacity
Ideally multiple FB calculations in intraday should be performed. However, currently thereis only one FB calculation possible without the possibility to re—assess extracted ID ATCduring the day. As a result, with current means available, potential 505 issues duringintraday cannot be avoided. This may result in the application of additional costly RAs toensure grid security. Availability of these RAs should not be seen as self—evident.
The aim of validation is to verify whether the computed flow—based domains are deemedsecure enough according to TSO risk policy. For example, the T505 can verifyvoltage/transient stability and perform AC load flows. In case the T505 detect a constraint,they have several instruments at their disposal to reduce the flow—based or ATC domains:Providing one or more additional CNEs, to be taken into accountEditing or adding external constraintsUsing FAV on a specific CNEUpdating the availability status of the RAsReduce the ATCs
The use of any of the above mentioned instruments has to be monitored, and is notdedicated to enlarge the flow—based or ATC domain, as it would become too large, thusunsecure. The output of this process is the amended flow—based and/or ATC domain.

3.3 Outputs
The output of FB capacity calculation for the intraday timeframe can be separated in twoparts:

. A FB domain resulting from the capacity calculation which can be described bydomain indicators;. Intraday ATCs extracted from the FB domain, as long as the capacity allocation forthe intraday market is based on ATC.Both kinds of output are briefly discussed in the two subsequent subsections.

3.3.1 FB capacity domain
The FB parameters that have been computed indicate which net positions, given the CNEsthat are specified by the T505 in CWE, can be facilitated under the continuous intraday
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trading without endangering the grid security. As such, the FB parameters are able to act 

as constraints in the allocation of cross-zonal capacity. Only those FB constraints that are 
most limiting to the net positions need to be respected in the capacity allocation: the non-
redundant constraints. The redundant constraints are identified and removed by the TSOs 
by means of the so-called pre-solve. This pre-solve step is schematically illustrated in the 
two-dimensional example in Figure 5 below. 

 

 
Figure 5: Pre-solve illustration 

In the two-dimensional example shown in Figure 5, each straight line in the graph reflects 
the FB parameters of one CNE. A line indicates for a specific CNE the boundary between 
allowed and non-allowed net positions: i.e. the net positions on one side of the line are 
allowed whereas the net positions on the other side would overload this CNE and endanger 
the grid security. As such, the non-redundant, or pre-solved, FB parameters define the FB 
capacity domain that is indicated by the yellow region in the two-dimensional figure above. 

 

3.3.2 ID ATC  

As described above the following procedure is an intermediate step to make the ID FB 
method compatible with the current ID ATC process for capacity allocation. The aim is to 

assess ID ATC values deduced from the FB parameters. The ID ATCs can be considered as 
a coordinated ATC model of the FB capacity domain. The procedure of ATC computation 
equals the approved methodology for computing leftover ATCs from FB DA. As a result a 
set of ATC for each border in each direction is given. 

 

Figure 6: Illustration of ID ATC computation 
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In the following paragraphs the input and output parameters are described and the 

iterative method is explained using a pseudo-code and an example calculation. 

 

Input data 

Except for the two days per year with a clock change, there are 24 timestamps per day. 
The following input data is required for each timestamp: 

 Already allocated capacities 

 Pre-solved FB parameters 
 

Output data 

The calculation leads to the following outputs for each timestamp: 

 ID ATC 

 Number of iterations that were needed for the ID ATC computation 

 CNEs with zero margin after the ID ATC calculation 
 

Algorithm 

The ID ATC calculation is an iterative procedure. First, the remaining available margins 
(RAM) of the pre-solved CNEs have to be adjusted to the net positions at the time of 
computation. In other words, the ΔID nominations, being the ID nominations between 
creation of the network model for ID capacity calculation and the timestamp where the 

ATCs are computed, need to be reflected in the FB domain. The adjustment is performed 
using the net position shift between both timestamps and the corresponding zone-to-hub 
PTDFs. 

The resulting margins serve as a starting point for the iteration (step i=0) and represent 
an updated FB domain from which the ID ATC domain is determined. 

From the non-anonymized pre-solved zone-to-hub PTDFs (𝑃𝑇𝐷𝐹𝑧2ℎ), zone-to-zone PTDFs 

(𝑝𝑃𝑇𝐷𝐹𝑧2𝑧) are computed, where only the positive numbers are stored2: 

𝑝𝑃𝑇𝐷𝐹𝑧2𝑧(𝐴 > 𝐵) = max (0, 𝑃𝑇𝐷𝐹𝑧2ℎ(𝐴) − 𝑃𝑇𝐷𝐹𝑧2ℎ(𝐵)) 

with 𝐴, 𝐵 = 𝐷𝐸, 𝐹𝑅, 𝑁𝐿, 𝐵𝐸, 𝐴𝑇 at the moment. Only zone-to-zone PTDFs of neighboring 

market area pairs are needed (e.g. 𝑝𝑃𝑇𝐷𝐹𝑧2𝑧(𝐷𝐸 > 𝐵𝐸) will not be used until the first 

interconnection of these bidding zones has been commissioned). 

The iterative method applied to compute the ID ATCs in short comes down to the following 
actions for each iteration step i: 

1. For each CNEC, the remaining margin is equally shared between the CWE internal 
borders that are positively influenced. 

2. From those shares of margin, maximum bilateral exchanges are computed by 
dividing each share by the positive zone-to-zone PTDF. 

3. The bilateral exchanges are updated by adding the minimum values obtained over 
all CNECs. 

4. Update the margins on the CNECs using new bilateral exchanges from step 3 and 
go back to step 1. 

This iteration continues until the maximum value over all CNEs of the absolute difference 
between the margin of computational step i+1 and step i is smaller than a stop criterion. 

The resulting ID ATCs get the values that have been determined for the maximum CWE 

internal bilateral exchanges obtained during the iteration and after rounding down to 
integer values. 

After algorithm execution, there are some CNEs with no remaining available margin left. 
These are the limiting elements of the ID ATC computation. 

                                                 
2Negative PTDFs would relieve CBs, which cannot be anticipated for the ID ATC computation 
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In the following paragraphs the input and output parameters are described and theiterative method is explained using a pseudo—code and an example calculation.

Input data
Except for the two days per year with a clock change, there are 24 timestamps per day.The following input data is required for each timestamp:

. Already allocated capacities. Pre—solved FB parameters
Output data
The calculation leads to the following outputs for each timestamp:

. ID ATC. Number of iterations that were needed for the ID ATC computation. CNEs with zero margin after the ID ATC calculation
Algorithm
The ID ATC calculation is an iterative procedure. First, the remaining available margins(RAM) of the pre—solved CNEs have to be adjusted to the net positions at the time ofcomputation. In other words, the AID nominations, being the ID nominations betweencreation of the network model for ID capacity calculation and the timestamp where theATCs are computed, need to be reflected in the FB domain. The adjustment is performedusing the net position shift between both timestamps and the corresponding zone—to—hubPTDFs.
The resulting margins serve as a starting point for the iteration (step i=0) and representan updated FB domain from which the ID ATC domain is determined.
From the non—anonymized pre—solved zone—to—hub PTDFs (PTDFZZh), zone—to—zone PTDFs(pPTDFZZZ) are computed, where only the positive numbers are storedz:

pPTDFZZZ(A > B) = max(0,PTDFZZh(A) — PTDFZZh(B))
with A,B=DE,FR,NL,BE,AT at the moment. Only zone—to—zone PTDFs of neighboringmarket area pairs are needed (e.g. pPTDFZZZ(DE>BE) will not be used until the firstinterconnection of these bidding zones has been commissioned).
The iterative method applied to compute the ID ATCs in short comes down to the followingactions for each iteration step i:

1. For each CNEC, the remaining margin is equally shared between the CWE internalborders that are positively influenced.
2. From those shares of margin, maximum bilateral exchanges are computed bydividing each share by the positive zone—to—zone PTDF.
3. The bilateral exchanges are updated by adding the minimum values obtained overall CNECs.
4. Update the margins on the CNECs using new bilateral exchanges from step 3 andgo back to step 1.

This iteration continues until the maximum value over all CNEs of the absolute differencebetween the margin of computational step i+1 and step i is smaller than a stop criterion.
The resulting ID ATCs get the values that have been determined for the maximum CWEinternal bilateral exchanges obtained during the iteration and after rounding down tointeger values.
After algorithm execution, there are some CNEs with no remaining available margin left.These are the limiting elements of the ID ATC computation.

2Negative PTDFs would relieve CB5, which cannot be anticipated for the ID ATC computation

Version Final version 2.0 — Date 29-06-2018 Page 17 of 18



Methodology for capacity calculation for ID timeframe  

 

Version Final version 2.0 – Date 29-06-2018 Page 18 of 18 

The computation of the ID ATC domain can be precisely described with the following 

pseudo-code: 

While max(abs(margin(i+1) - margin(i))) >StopCriterionIDATC 
 For each CNE 
  For each non-zero entry in pPTDF_z2z Matrix 

   IncrMaxBilExchange = margin(i)/NbShares/pPTDF_z2z 
   MaxBilExchange = MaxBilExchange + IncrMaxBilExchange 
  End for 
 End for 
 For each ContractPath 
  MaxBilExchange = min(MaxBilExchanges) 
 End for 

 For each CNE 
  margin(i+1) = margin(i) – pPTDF_z2z * MaxBilExchange 
 End for 

End While  
ID_ATCs = Integer(MaxBilExchanges) 

 

Configurable parameters: 

 StopCriterionIDATC (stop criterion); recommended value is 1.E-3. 
 NbShares (number of CWE internal commercial borders); current value is 5. 

 

Special cases 

In case the already allocated capacity is not included in the FB domain, the algorithm of 

market clearing point coverage is used to include the already allocated capacity. The 
algorithm of capacity extraction can then be performed. In any case the necessity and 
extent of Market Clearing Point (MCP) inclusion will be tracked in order to allow for 
potential counter measures. 

3.4 Providing ID ATCs for allocation 

After the validation process, the responsible TSOs provide the capacity to the available 
allocation platform.  

 

4 Back-up procedures 

The back-up process has to be reliable in order to ensure that capacity will always be 
delivered to the market players. In case the process fails, the last computed capacity will 
be provided to the allocation platform. For example, in case the intraday capacity 
calculation fails, the TSOs will provide to the allocation platforms the leftover of the day 
ahead capacity. 

 

5 Transparency 

The level of transparency of the process will be at least the transparency decided for the 
CWE day ahead process. 
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The computation of the ID ATC domain can be precisely described with the followingpseudo—code:
While max(abs(margin(i+1) — margin(i))) >StopCriterionIDATCFor each CNEFor each non—zero entry in pPTDF_zZz MatrixIncaxBi/Exchange = margin(i)/Nb$hares/pPTDF_zZzMaxBilExchange = MaxBilExchange + IncaxBi/ExchangeEnd forEnd forFor each ContractPathMaxBilExchange = min(MaxBilExchanges)End forFor each CNEmargin(i+1) = margin(i) — pPTDF_zZz * MaxBilExchangeEnd forEnd WhileID_ATCs = Integer(MaxBi/Exchanges)
Configurable parameters:

. StopCriterionIDATC (stop criterion); recommended value is 1.E—3.. NbShares (number of CWE internal commercial borders); current value is 5.
Special cases
In case the already allocated capacity is not included in the FB domain, the algorithm ofmarket clearing point coverage is used to include the already allocated capacity. Thealgorithm of capacity extraction can then be performed. In any case the necessity andextent of Market Clearing Point (MCP) inclusion will be tracked in order to allow forpotential counter measures.
3.4 Providing ID ATCs for allocation
After the validation process, the responsible TSOs provide the capacity to the availableallocation platform.

4 Back-up procedures
The back—up process has to be reliable in order to ensure that capacity will always bedelivered to the market players. In case the process fails, the last computed capacity willbe provided to the allocation platform. For example, in case the intraday capacitycalculation fails, the T505 will provide to the allocation platforms the leftover of the dayahead capacity.

5 Transparency
The level of transparency of the process will be at least the transparency decided for theCWE day ahead process.

Version Final version 2.0 — Date 29-06-2018 Page 18 of 18



 
 

 

 Methodology for capacity calculation for ID timeframe 
For NRA approval 

 

 

Version Final version 2.0 

Date 09-05-201729-06-2018 

  

_.~m

Amprion Ap‘ég @creos @l—fii ® GTe.nneT TRKNSNET BW
aluminum

Methodology for capacity calculation for IDtimeframe
For NRA approval

. _ «J‘ Amprion Cams 66TH Re @12995] TRANSNETBW Ail;

Version Final version 2.0
Date 99-95-291429-06-2018



Methodology for capacity calculation for ID timeframe  

 

Version Final version 2.0 – Date 09-05-201729-06-2018 Page 2 of 20 

Contents 

 

 

1 Management summary ............................................. 43 

2 Glossary ................................................................... 54 

3 Flow-Based Intraday capacity calculation Methodology
 65 

3.1 Inputs ............................................................................................ 65 

3.1.1 Critical Network Element (CNE) and  Contingency (C) ............... 65 

3.1.2 Maximum current on a Critical Network Element (Imax) and 
Maximum allowable power flow (Fmax) .............................................. 76 

3.1.3 Day ahead Common Grid Model ............................................. 87 

3.1.4 Remedial Actions (RA)........................................................... 87 

3.1.5 Final Adjustment Value (FAV)................................................. 98 

3.1.6 Generation Shift Key (GSK) ................................................... 98 

3.1.7 Flow Reliability Margin (FRM) ............................................. 1211 

3.1.8 External constraints (EC) ................................................... 1413 

3.2 FB Intraday Capacity Calculation ................................................... 1513 

3.2.1 Operational process .......................................................... 1513 

3.2.2 Inputs ............................................................................. 1513 

3.2.3 Merging ........................................................................... 1513 

3.2.4 Qualification .................................................................... 1514 

3.2.5 FB computation ................................................................ 1614 

3.2.6 Validation of capacity ........................................................ 1614 

3.3 Outputs ...................................................................................... 1715 

3.3.1 FB capacity domain ........................................................... 1715 

3.3.2 ID ATC ............................................................................ 1816 

3.4 Providing ID ATCs for allocation ..................................................... 2018 

4 Back-up procedures .............................................. 2018 

5 Transparency ........................................................ 2018 

1 Management summary ............................................. 43 

2 Glossary ................................................................... 54 

3 Flow-Based Intraday capacity calculation Methodology

 65 

3.1 Inputs ............................................................................................ 65 

Methodology for capacity calculation for ID timeframe

Contents

.1 FB capac:ty domain ........................................................... 171—5

1 Mana ement summar 43

3 Flow-Based Intradav cmcitv calculation Methodologx65
3.1 Inputs ............................................................................................ 65

Version Final version 2.0 — Date 09-05-201729-06-2018 Page 2 of 20



Methodology for capacity calculation for ID timeframe  

 

Version Final version 2.0 – Date 09-05-201729-06-2018 Page 3 of 20 

3.1.1 Critical Network Element (CNE) and  Contingency (C) ............... 65 

3.1.2 Maximum current on a Critical Network Element (Imax) and 
Maximum allowable power flow (Fmax) .............................................. 76 

3.1.3 Day ahead Common Grid Model ............................................. 87 

3.1.4 Remedial Actions (RA)........................................................... 87 

3.1.5 Final Adjustment Value (FAV)................................................. 98 

3.1.6 Generation Shift Key (GSK) ................................................... 98 

3.1.7 Flow Reliability Margin (FRM) ............................................. 1211 

3.1.8 External constraints (EC) ................................................... 1413 

3.2 FB Intraday Capacity Calculation ................................................... 1513 

3.2.1 Operational process .......................................................... 1513 

3.2.2 Inputs ............................................................................. 1513 

3.2.3 Merging ........................................................................... 1514 

3.2.4 Qualification .................................................................... 1514 

3.2.5 FB computation ................................................................ 1614 

3.2.6 Validation of capacity ........................................................ 1615 

3.3 Outputs ...................................................................................... 1715 

3.3.1 FB capacity domain ........................................................... 1715 

3.3.2 ID ATC ............................................................................ 1816 

3.4 Providing ID ATCs for allocation ..................................................... 2018 

4 Back-up procedures .............................................. 2018 

5 Transparency ........................................................ 2018 

 
 

  

Methodology for capacity calculation for ID timeframe

3.1.1 Critical Network Element (CNE) and Continqency (C) ............... 65
3.1.2 Maximum current on a Critical Network Element (Imax) andMaximum allowable power flow (Fmax) .............................................. 76
3.1.3 Day ahead Common Grid Model ............................................. 8?
3.1.4 Remedial Actions (RA) ........................................................... 87
3.1.5 Final Adjustment Value (FAV) ................................................. 98
3.1.6 Generation Shift Kev (GSK) ................................................... 98
3.1.7 Flow Reliability Marqin (FRM) ............................................. 121—1
3.1.8 External constraints (EC) ................................................... 141%

3.2 FB Intradav Capacity Calculation ................................................... 151—3
3.2.1 Operational process .......................................................... 1513.:
3.2.2 Inputs ............................................................................. 151—3
3.2.3 Merqinq ........................................................................... 1514
3.2.4 Qualification .................................................................... 1514
3.2.5 FB computation ................................................................ 1614
3.2.6 Validation of capacity ........................................................ 1615

3.3 Outputs ...................................................................................... 171—5
3.3.1 FB capacity domain ........................................................... 1715
3.3.2 ID ATC ............................................................................ 1816

3.4 Providinq ID ATCs for allocation ..................................................... 2018
4 Back-up procedures..............................................20-1-8
5 Trans arenc 20-1-8

Version Final version 2.0 — Date 09-05-201729-06-2018 Page 3 of 20



Methodology for capacity calculation for ID timeframe  

 

Version Final version 2.0 – Date 09-05-201729-06-2018 Page 4 of 20 

1 Management summary 

The purpose of this approval document is to provide all Regulators of the CWE region with 

a description of the Flow-Based Intraday Capacity Calculation (FB IDCC) methodology, in 
order for them to approve it in the framework of the Regulation 714/2009. This document 
is considered as a follow up of the CWE Flow-Based Day Ahead (FB DA) approval package 
dated August 1st, 2014 and in particular of the “Position Paper of CWE NRAs on Flow-Based 
Market Coupling” of March 2015, as well as the approval package on the methodology for 
capacity calculation for the ID timeframe submitted to NRAs on November 9 th 2015. The 
present FB IDCC methodology is therefore to be seen as a third implementation step for 

the calculation of ID capacity after CWE FB DA market coupling and won't include the 
coordinated increase/decrease process applied since March 30th 2016.  

For the avoidance of any doubts, this document does not cover FB ID allocation. For the 
purpose of the allocation of capacity, Available Transfer Capacities (ATC) (extracted from 
the FB domain) will be used. Additionally, the current design of the FB IDCC process is 

compliant with gate opening at 10PM. Any earlier gate opening time would be challenging 
in relation to design of the process and the implementation. 

The remainder of the document is structured as follows: chapter two contains the glossary 
with the acronyms used in this paper. The FB ID CC methodology including a description of 
the inputs, the process and the outputs is presented in chapter three. The next chapter 
describes the back-up procedures and chapter five includes transparency procedures. 
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2 Glossary  

 DC calculations: Direct current calculations. Calculations of unidirectional flow of 

electric charge. 

 CACM: Regulation 1222/2015 - Capacity allocation and congestion management 
guideline 

 DA CGMs & ID CGMs: Day Ahead & Intraday Common Grid Models which are the 
result of the merging of the Individual Grid Models provided by TSOs in day-ahead 
or in intraday as their best forecast of the topology, generation and load for a 
given hour of the Day D. 

 Day D: Delivery day for which capacity increases or rejection are considered. 

 DACF: Day-Ahead Congestion Forecast. 

 Explicit remedial actionsRAs: Remedial actions taken into account in the 
capacity calculation process.  

 ID ATC: Intraday Available Transfer Capacity. 

 IGM: Individual grid models 

 FB DA ATC: The left-over ATC values extracted from the FB DA domain.  

 FB ID ATC: The ATC values extracted from the FB ID capacity calculation domain.  

 DA MCP: Day-Ahead Market Clearing Point. 

 MTP: Market Time Period. A group of consecutive hours within the Day D. 

 Net exchange program: Netto exchanges in terms of cross-zonal flows between 
different bidding zones.  

 Net position: netted sum of electricity exports and imports for each market time 

unit for a bidding zone. 

 PTDF: Power Transfer Distribution Factor.  

 RA: Remedial action. Measure applied to modify (increase) the FB domain in order 
to support the market, while respecting security of supply.  

 RSC: Regional security coordinator. 

 RAM: Remaining available margins on critical network elements.  

 RSC: Regional security coordinator. 

 Zone-to-hub PTDF: Represent the variation of the physical flow on a critical 
branchnetwork element induced by the variation of the net position of each 
hubzone. 

 Zone-to-zone PTDF: The impact in terms of flows of a power exchange between 
two zones on a given critical network element. 
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3 Flow-Based Intraday capacity calculation 
Methodology 

3.1 Inputs 

To calculate the FB capacity domain for one timestamp of the business day, TSOs have to 
assess the following items which are used as inputs into the model: 

 Critical Network Elements (CNEs) 

 Contigency (C) 

 Maximum current on a Critical Network Element (Imax) / Maximum allowable 
power flow (Fmax) 

 Final Adjustment Value (FAV) 

 DA Common Grid Model (CGM) and reference Programs 

 Remedial Actions (RAs) 

 Generation Shift Key (GSK)  

 Flow Reliability Margin (FRM) 

 Allocation/external constraints: specific limitations not associated with Critical 

Network Elements 

 Data from previous flow-based capacity computations 
 

As a general rule, if there is an agreement between NRAs and TSOs to update the method 
for the input generation for the D-2 CWE FB process, the consequences of the 
implementation of these changes for the ID timeframe will be analyzed and, if possible, the 
FB IDCC method will be adapted in order to align it with the updated D-2 method. 

 

3.1.1 Critical Network Element (CNE) and  Contingency (C) 

3.1.1.1 Definitions 

Definition of a Critical Network Element 

A Critical Network Element (CNE) is a network element significantly impacted by CWE 
cross-border trades and/or by RAs. A CNE has the following parameters: 

 An element: a line (tie-line or internal line) or a transformer 

 An “operational situation”: normal (N) or contingency cases (N-1, N-2 or busbar faults, 
depending on the applicable TSO risk policies). (See below for link between CNE and 
Cs) 

 A set of Imax (See 3.1.2) 

 A FAV (See 3.1.5) 

 A FRM (See 3.1.7) 

 

Definition of a Contingency 

A Contingency (C) is an event that can occur in the network that will be monitored in the 
process. A C can be: 

 Trip of a line, cable or transformer, 

 Trip of a busbar, 

 Trip of a generating unit, 

 Trip of a (significant) load, 

 Trip of several elements. 

 

Definition of the Critical Network Element and Contingency (CNEC) 
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A CNEC (combination of Critical Network Element and Contingency) is defined by each 

CWE TSO who links one of his CNEs with one of the Cs.  

 

3.1.1.2 CNEC list for Remedial Action Optimization 

The Remedial Action Optimization is used to find a set of Remedial Actions (RA)RAs that 
will be applied in the FB computation. Therefore, RAO must take into account at least all 
CNECs that will also be taken into account during FB computation (see section 3.1.1.3). 

The TSO may specify CNECs to be only taken into account during Remedial Action 
Optimization. This can be required in order to avoid Security of Supply effects on CNECs 
that are strongly influenced by RAs albeit only weakly influenced by cross-border 
exchanges. Consequently, the CNECs considered in the RAO can be a superset of the 
CNECs used in the FB computation and thus CNECs are not checked for their sensitivity to 
exchanges. 

 

3.1.1.3 CNEC list for the FB computation 

The CNECs with the agreed set of RAs that are monitored in the FB computation should be 
significantly impacted by CWE cross-border trades. This selection approach is identical to 
the approved and applied process for the day ahead flow-based capacity calculation.1 

 

A set of PTDFs is associated to every CNEC after each FB parameter calculation, and gives 

the influence of the change of the net position of any bidding zone on the CNEC. 

A CNE is considered to be significantly impacted by CWE cross-border trade, if its 
maximum CWE zone-to-zone PTDF is larger than a threshold value that is 
currently set at 5%.  

For each CNEC, the following sensitivity value is calculated: 

Sensitivity = max (PTDF (BE), PTDF (DE/AT /LU), PTDF (AT), PTDF (FR), PTDF (NL)) - 

min(PTDF (BE), PTDF (DE/LU), PTDF (AT/LU), PTDF (FR), PTDF (NL)) 

If the sensitivity is above the threshold value of 5%, then the CNEC is said to be significant 
for CWE trade. If a CNEC does not meet the pre-defined conditions, the concerned TSO 
then has to decide whether to keep the CNEC or to exclude it from the CNEC list.  

Although the general rule is to exclude any CNEC which does not meet the threshold on 
sensitivity, exceptions on the rule are allowed: if a TSO decides to keep the CNEC in the 
CNE list, it has to justify this decision to the other TSOs, furthermore it will be 

systematically monitored by the NRAs as it is done today in the day ahead process. 

If there is an agreement between NRAs and TSOs to update the method for the CNEC 
selection for the D-2 CWE FB process, the consequences of the implementation of these 
changes for the ID timeframe will be analyzed and, if possible, the FB IDCC method will be 
adapted in order to align it with the updated D-2 method. 

 

3.1.2 Maximum current on a Critical Network Element 

(Imax) and Maximum allowable power flow 

(Fmax) 

The maximum allowable current (Imax) is the physical limit of a CNE determined by each 
TSO in line with its operational criteria. Imax is the physical (thermal) limit of the CNE in 
Ampere, except when a relay setting imposes to be more specific for the temporary 
overload allowed for a particular CNEC. 

                                                 
1 “Documentation of the CWE FB MC solution as basis for the formal approval-request”, Brussels, 1st August 
2014, 
http://jao.eu/support/resourcecenter/overview?parameters=%7B%22IsCWEFBMC%22%3A%22True%22%7
D, pp. 18ff 
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As the thermal limit and relay setting can vary in function of weather conditions, Imax is 

usually defined at least per season. 

When the Imax value depends on the outside temperature or wind conditions, its value can 
be reviewed by the concerned TSO if outside temperature or wind forecast is announced to 
be much higher or lower compared to the seasonal values. 

Imax is not reduced by any security margin, as all margins have been covered by the 
calculation of the contingency by the Flow Reliability Margin (FRM, c.f. chapter 3.1.7) and 

Final Adjustment Value (FAV, c.f. chapter 3.1.5).  

Some TSOs allow to overload lines after a contingency up to a temporary limit for a limited 
amount of time. As a result, two Imax values will be provided for one CNE.  

 Temporary Imax  

 Permanent Imax  

The value Fmax describes the maximum allowable power flow on a CNEC in MW and is 

given by the formula: 

Fmax = √𝟑 * Imax * U * cos(φ) / 1000 [MW], 

where Imax is the maximum permanent or temporary allowable current (in A [Ampere]) 
for a CNE. The value for cos(φ) is set to 1 (in case of DC calculations), and U is a fixed 
value for each CNE and is set to the reference voltage (e.g. 225kV or 400kV) for this CNE. 

As several Imax may be provided for one CNE, several Fmax may exist for a CNEC. 
 

3.1.3 Day ahead Common Grid Model 

The day ahead Common Grid Model (DA CGM) is created by merging all individual Grid 

Models (IGMs) from all TSOs of continental Europe and is based on data from DA market 
coupling and a security assessment of the grid. 
 

For intraday capacity calculation the latest available version of the day ahead Congestion 
Forecast process (DACF) will be used at the moment the capacity calculation process is 
initiated. This includes, according to the methodology developed in line with Regulation 

1222/2015 Article 16 and 17 (CACM): 
 Best estimation of Net exchange program 
 Best estimation exchange program on DC cables 
 Best estimation for the planned grid outages, including tie-lines and the topology 

of the grid 
 Best estimation for the forecasted load and its pattern 
 If applicable best estimation for the forecasted renewable energy generation, e.g. 

wind and solar generation 
 Best estimation for the outages of generating units 
 Best estimation of the production of generating units  
 All agreed remedial actionsRAs during regional security analysis.  

3.1.4 Remedial Actions (RA) 

During FB parameter calculation, CWE TSOs take Remedial Actions (RA)RAs into account to 
improve the FB domain where possible while ensuring a secure power system operation, 
i.e. N-1/N-k criterion fulfillment. 

Remedial ActionsRAs used in capacity calculation can embrace the following measures 
a.o.:  

 Changing the tap position of a phase shifter transformer (PST). 

 Topology measure: opening or closing of a line, cable, transformer, bus bar 
coupler, or switching of a network element from one bus bar to another. 

 Redispatching: changing the output of generators by ramping up and down certain 
power units. 

 

The effect of these RAs on the CWE CNEs is directly determined in the calculation process 
to monitor the shift of load flow in the entire CWE grid. 
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When the Imax value depends on the outside temperature or wind conditions, its value canbe reviewed by the concerned TSO if outside temperature or wind forecast is announced tobe much higher or lower compared to the seasonal values.
Imax is not reduced by any security margin, as all margins have been covered by thecalculation of the contingency by the Flow Reliability Margin (FRM, c.f. chapter 3.1.7) andFinal Adjustment Value (FAV, c.f. chapter 3.1.5).
Some TSOs allow to overload lines after a contingency up to a temporary limit for a limitedamount of time. As a result, two Imax values will be provided for one CNE.
- Temporary Imax
- Permanent Imax
The value Fmax describes the maximum allowable power flow on a CNEC in MW and isgiven by the formula:
Fmax = \/§ * Imax * U * cos(<p) / 1000 [MW],
where Imax is the maximum permanent or temporary allowable current (in A [Ampere])for a CNE. The value for cos((p) is set to 1 (in case of DC calculations), and U is a fixedvalue for each CNE and is set to the reference voltage (e.g. 225kV or 400kV) for this CNE.
As several Imax may be provided for one CNE, several Fmax may exist for a CNEC.

3.1.3 Day ahead Common Grid Model
The day ahead Common Grid Model (DA CGM) is created by merging all individual GridModels (IGMs) from all TSOs of continental Europe and is based on data from DA marketcoupling and a security assessment of the grid.
For intraday capacity calculation the latest available version of the day ahead CongestionForecast process (DACF) will be used at the moment the capacity calculation process isinitiated. This includes, according to the methodology developed in line with Regulation1222/2015 Article 16 and 17 (CACM):. Best estimation of Net exchange program. Best estimation exchange program on DC cables. Best estimation for the planned grid outages, including tie—lines and the topologyof the grid. Best estimation for the forecasted load and its patternIf applicable best estimation for the forecasted renewable energy generation, e.g.wind and solar generation. Best estimation for the outages of generating units. Best estimation of the production of generating unitsAll agreed remedial—actionsfl during regional security analysis.

3.1.4 Remedial Actions (RA)
During FB parameter calculation, CWE TSOs take Remedial—Aefiens—QWRAS into account toimprove the FB domain where possible while ensuring a secure power system operation,i.e. N—1/N—k criterion fulfillment.
Remedial—AetiensRAs used in capacity calculation can embrace the following measuresa.o.:

Changing the tap position of a phase shifter transformer (PST).. Topology measure: opening or closing of a line, cable, transformer, bus barcoupler, or switching of a network element from one bus bar to another.. Redispatching: changing the output of generators by ramping up and down certainpower units.
The effect of these RAs on the CWE CNEs is directly determined in the calculation processto monitor the shift of load flow in the entire CWE grid.
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There are several types of RAs, differentiated by the way they are used in the optimization 

of the domain:  

 Preventive (pre-fault) and curative (post-fault) RAs: While preventive RAs are 
applied before any fault occurs, and thus to all CNECs of the flow-based domain, 
curative RAs are only used after a fault occurred. As such the latter RAs are only 
applied to those CNECs associated with this contingency. Curative RAs allow for a 
temporary overload of grid elements and reduce the load below the permanent 

threshold. 
 Shared and non-shared RAs: Each TSO can define whether he wants to share the 

RA provided for capacity calculation or not. In case a RA is shared, it can be 
applied to increase the Remaining Available Margin (RAM) on ALL relevant CNEs. If 
it is a non-shared RA, the TSO shall determine the CNEs for which the RA can be 
triggered in the capacity optimization.  

 

Each CWE TSO defines and checks the availability of their RAs in its responsibility area 

according to its operational principles. At least all RAs used for the DA capacity calculation 
and still available at the time of the ID capacity calculation have to be considered. 

The CWE TSOs commit to include the DA MCP in the FB ID CC domain up to the FRM value 
– except in case of force-majeure. In order to do so CWE TSOs foresee to include costly 
remedial actionsRAs to avoid automatic DA MCP inclusion. 

CWE TSOs will work on developing, testing and implementing this and seek for 
intermediate steps to reach this commonly agreed target with limited DA MCP inclusion. 

Automatic DA MCP inclusion for values higher than FRM should only occur in very 
exceptional cases (aim to reach a pre-defined threshold). 

 

3.1.5 Final Adjustment Value (FAV) 

With the Final Adjustment Value (FAV), operational skills and experience that cannot be 
introduced into the FB-system can find a way into the FB-approach by increasing or 
decreasing the remaining available margin (RAM) on a CNE for very specific reasons which 
are described below. Positive values of FAV in MW reduce the available margin on a CNE 
while negative values increase it. The FAV can be applied by the responsible TSO during 

the validation phase to reduce the margin on a dedicated CNE, since the process is 
expected to be highly automated. The following principles for the FAV usage have been 
identified: 

 A negative value for FAV simulates the effect of an additional margin due to 
complex Remedial Actions (RA)RAs which cannot be modelled and thus calculated 
in the FB parameter calculation. 

 A positive value for FAV as a consequence of the validation phase of the FB 
domain, leading to the need to reduce the margin on one or more CNEs for system 
security reasons. The overload detected on a CNE during the validation phase is 

the value which will be put in FAV for this CNE in order to eliminate the risk of 
overload on the particular CNE. 

 
Any usage of FAV will be duly elaborated and reported to the NRAs for the purpose of 

monitoring the capacity calculation. 
 

3.1.6 Generation Shift Key (GSK) 

The Generation Shift Key (GSK) defines how a change in net position is mapped to the 

generating units in a bidding zone. Therefore, it contains the relation between the change 
in net position of the market area and the change in output of every generating unit inside 
the same market area. 

Due to convexity pre-requisite of the FB domain, the GSK must be linear and items of the 
GSK cannot consider minimum or maximum values.  

A GSK aims to deliver the best forecast of the impact on CNE of a net position change, 
taking into account on one hand the operational feasibility of the reference production 
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. A negative value for FAV simulates the effect of an additional margin due tocomplex Remedial—Aetiens—QRAafl which cannot be modelled and thus calculatedin the FB parameter calculation.. A positive value for FAV as a consequence of the validation phase of the FBdomain, leading to the need to reduce the margin on one or more CNEs for systemsecurity reasons. The overload detected on a CNE during the validation phase isthe value which will be put in FAV for this CNE in order to eliminate the risk ofoverload on the particular CNE.
Any usage of FAV will be duly elaborated and reported to the NRAs for the purpose ofmonitoring the capacity calculation.

3.1.6 Generation Shift Key (GSK)
The Generation Shift Key (GSK) defines how a change in net position is mapped to thegenerating units in a bidding zone. Therefore, it contains the relation between the changein net position of the market area and the change in output of every generating unit insidethe same market area.
Due to convexity pre—requisite of the FB domain, the GSK must be linear and items of theGSK cannot consider minimum or maximum values.
A GSK aims to deliver the best forecast of the impact on CNE of a net position change,taking into account on one hand the operational feasibility of the reference production
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program, projected market impact on units, market/system risk assessment and the 

characteristics of the grid; and on the other hand the model limitations.  

Every TSO assesses a GSK for its control area taking into account the characteristics of its 
network. Individual GSKs can be merged if a hub contains several control areas. 

In general, the GSK includes power plants that are market driven and that are flexible in 
changing the electrical power output. This includes the following types of power plants: 
gas/oil, hydro, pumped-storage and hard-coal. TSOs will additionally use less flexible units, 

e.g. nuclear units, if they do not have sufficient flexible generation for matching maximum 
import or export program or if they want to moderate impact of flexible units.  

The GSK values can vary for every hour and are given in dimensionless units. (A value of 
0.05 for one unit means that 5% of the change of the net position of the hub will be 
realized by this unit). 

In order to take into account the characteristics of each TSO’s network, individual GSKs 

are defined for each current bidding zone. 

 

3.1.6.1 GSK for the German-Austrian bidding zone  

The German TSOs and APG have to provide one single GSK-file for the whole 
German/Austrian hub. Since the structure of the generation differs for each involved TSO, 
an approach has been developed, that allows the single TSO to provide GSKs that respect 
the specific character of the generation in their own control area and to create out of them 

a concatenated German/Austrian GSK in the needed degree of full automation.  

Every German TSO as well as APG provides one file per business day. If one TSO does not 
provide a new GSK file for a business day the replacement strategy will take the latest 
valid file for working day, bank holiday or weekend day. Within this GSK file, the 
generators are listed with their estimated share within the specific control area for the 
different time-periods. Therefore, every German TSO as well as APG provides within this 
GSK file the generators, according to TSO´s estimation, that participate to a net-position 

shift of the German/Austrian hub. The generation-distribution among the defined 
generators inside its grid must sum up to 1. 

In the process of the German/Austrian merging, the FB ID system creates out of these 
fivefour individual GSK-files, depending on the target day (working day / week-end or 
bank holiday), a specific GSK-file. The German TSOs and APG defined generation share 
keys  which represent the share of available power in a control area. The content of the 

individual GSK-files will be multiplied with the individual share of each TSO. This is done 
for all TSOs with the usage of the different share keys for the different target times. In 
that way a Common GSK file for German/Austrian bidding zones is created on daily basis.  

With this method, the knowledge and experience of each German TSO and APG is 
incorporated in the process to obtain a representative GSK. With this structure, the 
generators named in the GSK are distributed over the whole German-Austrian bidding 
zone in a realistic way, and the individual factor is relatively small.  

The Generation Share Key for the individual control areas i is calculated according to the 

reported available market driven power plant potential of each TSO, divided by the sum of 
market driven power plant potential in the bidding zone. 

GShK TSOi  = 
𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑇𝑆𝑂𝑖 

∑ (𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑇𝑆𝑂𝑘)
54
𝑘=1

 

Where k is the index for the fivefour individual TSOs. 

With this approach the share factors could be determined based on regular generation 

forecasts and will sum up to 1 forming the input for the common merging of individual 
GSKs. 

TransnetBW  

To determine relevant generation units TransnetBW takes into account most recent 
available information at the time when individual GSK-files are generated: 

o Power plant availability 

o Planned production 
The GSK for every power plant i is determined as:  
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program, projected market impact on units, market/system risk assessment and thecharacteristics of the grid; and on the other hand the model limitations.
Every TSO assesses a GSK for its control area taking into account the characteristics of itsnetwork. Individual GSKs can be merged if a hub contains several control areas.
In general, the GSK includes power plants that are market driven and that are flexible inchanging the electrical power output. This includes the following types of power plants:gas/oil, hydro, pumped—storage and hard—coal. TSOs will additionally use less flexible units,e.g. nuclear units, if they do not have sufficient flexible generation for matching maximumimport or export program or if they want to moderate impact of flexible units.
The GSK values can vary for every hour and are given in dimensionless units. (A value of0.05 for one unit means that 5% of the change of the net position of the hub will berealized by this unit).
In order to take into account the characteristics of each TSO’s network, individual GSKsare defined for each current bidding zone.
3.1.6.1 GSK for the German—Austrian bidding zone
The German TSOs aHd—APG—have to provide one single GSK—file for the wholeGermaaustFian hub. Since the structure of the generation differs for each involved TSO,an approach has been developed, that allows the single TSO to provide GSKs that respectthe specific character of the generation in their own control area and to create out of thema concatenated GermaaustFian GSK in the needed degree of full automation.
Every German TSO—as—weH—as—A—PG provides one file per business day. If one TSO does notprovide a new GSK file for a business day the replacement strategy will take the latestvalid file for working day, bank holiday or weekend clay. Within this GSK file, thegenerators are listed with their estimated share within the specific control area for thedifferent time—periods. Therefore, every German TSO—as—weH—as—APG provides within thisGSK file the generators, according to TSO's estimation, that participate to a net—positionshift of the GermaaustFlaH hub. The generation—distribution among the definedgenerators inside its grid must sum up to 1.
In the process of the GermaaustFian merging, the FB ID system creates out of thesefive” individual GSK—files, depending on the target day (working day / week—end orbank holiday), a specific GSK—file. The German TSOs—and—APG defined generation sharekeys which represent the share of available power in a control area. The content of theindividual GSK—files will be multiplied with the individual share of each TSO. This is donefor all TSOs with the usage of the different share keys for the different target times. Inthat way a Common GSK file for GermaaustFian bidding zones is created on daily basis.
With this method, the knowledge and experience of each German TSO and—APG—isincorporated in the process to obtain a representative GSK. With this structure, thegenerators named in the GSK are distributed over the whole German—Austrian biddingzone in a realistic way, and the individual factor is relatively small.
The Generation Share Key for the individual control areas i is calculated according to thereported available market driven power plant potential of each TSO, divided by the sum ofmarket driven power plant potential in the bidding zone.

Available ower in control area 0 TSO-GShK Tsoi = 5, . ” . f ‘2k=1(Avallable power 111 control area of TSOk)
Where k is the index for the fivefour individual TSOs.
With this approach the share factors could be determined based on regular generationforecasts and will sum up to 1 forming the input for the common merging of individualGSKs.
TransnetBW

To determine relevant generation units TransnetBW takes into account most recentavailable information at the time when individual GSK—files are generated:
0 Power plant availability0 Planned productionThe GSK for every power plant i is determined as:
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GSKi =  
Pmax,i − Pmin,i

∑ (Pmax,i − Pmin,i)
n
i=1

 

Where n is the number of power plants, which are considered for the GSK in the 

TransnetBW control area.   

The following types of generation units connected to the transmission grid can be 
considered in the GSK: 

o hard coal power plants 
o hydro power plants 
o gas power plants 

Nuclear power plants as baseload units are excluded upfront because of their 
constant power output that does not change during normal operation.  

Amprion 

Amprion established a regularly process in order to keep the GSK as close as 

possible to the reality. In this process Amprion checks for example whether there 
are new power plants in the grid or whether there is a unit out of service. 
According to these changes in the grid Amprion updates its GSK. 

In general Amprion only considers middle and peak load power plants as GSK 
relevant. With other words basic load power plants like nuclear and lignite power 
plants are excluded to be a GSK relevant node.  

From this it follows that Amprion only takes the following types of power plants: 
hard coal, gas and hydro power plants. In the view of Amprion only these types of 
power plants are taking part in changes in the production. 

TenneT Germany 

Similar to Amprion, TTG considers middle and peak load power plants as potential 
candidates for GSK. This includes the following type of production units: coal, gas, 

oil and hydro. Nuclear power plants are excluded upfront.  

In order to determine the TTG GSK, a statistical analysis on the behavior of the 
non-nuclear power plants in the TTG control area has been made with the target to 
characterize the units. Only those power plants, which are characterized as 

market-driven, are part of the GSK. This list is updated regularly. The individual 
GSK factors are calculated by the available potential of power plant i (Pmax-Pmin) 
divided by the total potential of all power plants in the GSK list of TTG. 

APG 

3.1.6.2 GSK for the Austrian bidding zone 

APG’s method to select GSK nodes is analogue to the same as for the other 
German TSOs. So only market driven power plants are considered in the GSK file 

which was done with statistical analysis of the market behaviour of the power 
plants. In thethat case of APG pump storagestorages and thermal units are 

considered . Power plants which produce band energygenerate base load (river 
power plants) are not considered. Only river power plants with daily water storage 
are also considered in the GSK file. The list of relevant power plants is updated 
regularly in order to consider maintenance or outages. Furthermore will the GSK 
file be also updated seasonally because in the summer period the thermal units will 

be out of operation.  

 

3.1.6.23.1.6.3 GSK for the Dutch bidding zone 

The Dutch GSK will dispatch the main generators in a manner which avoids extensive and 
unrealistic under- and overloading of the units for foreseen extreme import or export 
scenarios. The GSK is directly adjusted in case of new power plants. Also unavailability of 

generators due to planned outages are considered in the GSK.  
All GSK units are re-dispatched pro rata on the basis of predefined maximum and 

minimum production levels for each active unit. in order to prevent infeasible production 
levels of generators. The total production level remains the same.  
The maximum production level is the contribution of the unit in a predefinedforeseen 
extreme maximum production scenario. The minimum production level is the contribution 
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GSK' = l)maxj _ l:)min,il Z?=1(Pmax,i _ l:)min,i)
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Amprion established a regularly process in order to keep the GSK as close aspossible to the reality. In this process Amprion checks for example whether thereare new power plants in the grid or whether there is a unit out of service.According to these changes in the grid Amprion updates its GSK.
In general Amprion only considers middle and peak load power plants as GSKrelevant. With other words basic load power plants like nuclear and lignite powerplants are excluded to be a GSK relevant node.
From this it follows that Amprion only takes the following types of power plants:hard coal, gas and hydro power plants. In the view of Amprion only these types ofpower plants are taking part in changes in the production.

TenneT Germany

APE

Similar to Amprion, Tl'G considers middle and peak load power plants as potentialcandidates for GSK. This includes the following type of production units: coal, gas,oil and hydro. Nuclear power plants are excluded upfront.
In order to determine the 'lTG GSK, a statistical analysis on the behavior of thenon—nuclear power plants in the TI'G control area has been made with the target tocharacterize the units. Only those power plants, which are characterized asmarket—driven, are part of the GSK. This list is updated regularly. The individualGSK factors are calculated by the available potential of power plant i (Pmax—Pmin)divided by the total potential of all power plants in the GSK list of Tl'G.

3.1.6.2 GSK for the Austrian bidding zone
APG’s method to select GSK nodes is analogue to the same—as—feILt—he—et—herGerman TSOs. So only market driven power plants are considered in the GSK filewhich was done with statistical analysis of the market behaviour of the powerplants. In thew case ef—APG pump storagestorages and thermal units areconsidered_. Power plants which preduee—band—energygenerate base load (riverpower plants) are not considered. Only river power plants with daily water storageare—also considered in the GSK file. The list of relevant power plants is updated
regularly in order to consider maintenanceor outages.W

3.—1—.6.—23.1.6.3GSK for the Dutch bidding zone
The Dutch GSK will dispatch the main generators in a manner which avoids extensive andunrealistic under— and overloading of the units for foreseen extreme import or exportscenarios. The GSK is directly adjusted in case of new power plants. Also unavailability ofgenerators due to planned outages are considered in the GSK.All GSK units are re—dispatched pro rata on the basis of predefined maximum andminimum production levels for each active unit: in order to prevent infeasible productionlevels of generators. The total production level remains the same.The maximum production level is the contribution of the unit in a predefinedforeseenextreme maximum production scenario. The minimum production level is the contribution
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of the unit in a predefinedforeseen extreme minimum production scenario. Base-load units 

will have a smaller difference between their maximum and minimum production levels than 
start-stop units. 
For the intraday timeframe, a proportional GSK based on the results of FB DA CC will 
initially be used, using the same set of GSK units. It is to be expected that, for relatively 
small volumes of additional capacity given in intraday, this will not result in less reliable 
results. In the future, a more sophisticated GSK method for intraday may be introduced 

respecting the GSK description as given in this paragraph. 
 

3.1.6.33.1.6.4 GSK for the Belgian bidding zone 

Elia will use in its GSK a fixed list of nodes based on the locations where most relevant 
flexible and controllable production units (market oriented generating units) are 
connected. This list will be determined in order to limit as much as possible the impact of 

model limitations on the loading of the CNEs. 
The variation of the generation pattern inside the GSK is the following: For each of these 

nodes, the sum of the generation which are in operations in the base case of each of these 
nodes will follow the change of the Belgian net position on a pro-rata basis. That means, if 
for instance one node is representing n% of the sum of the generation on all these nodes, 
n% of the shift of the Belgian net position will be attributed to this node. 

 

3.1.6.43.1.6.5 GSK for the French bidding zone 

The French GSK is composed of all the units connected to RTE’s network.  
The variation of the generation pattern inside the GSK is the following: all the units which 
are in operations in the base case will follow the change of the French net position on a 
pro-rata basis. That means, if for instance one unit is representing n% of the total 
generation on the French grid, n% of the shift of the French net position will be attributed 
to this unit. 

 

3.1.7 Flow Reliability Margin (FRM) 

For each CNE, a The intraday capacity calculation methodology is based on forecast grid 
models of the transmission system (the DA CGMs). The inputs are created the day before 

the delivery date of energy with available knowledge at that point in time. Therefore, the 
outcomes are subject to inaccuracies and uncertainties. The aim of the Flow Reliability 
Margin (FRM) is to cover a level of risk induced by these forecast errors. 

For each oriented CNEC, a FRM has to be defined, that quantifies at least how the 
uncertainty impacts the flow on the CNE.. Inevitably, the FRM reduces the remaining 
available margin (RAM) on the CNECNEC because a part of this free spacethe transmission 

capacity - that is provided to the market to facilitate cross-border trading - must be 
reserved to cope with these uncertainties. 

The basic idea behind the FRM determination is to quantify the uncertainty by comparing 
the FB model to the observation of the corresponding timestamp in real time. More 

precisely, the base case, which is the basis of the FB parameters computation, is compared 
with a snapshot of the transmission system on the respective day D. A snapshot is like a 
photo of a TSO’s transmission system, showing the voltages, currents and power flows in 

the grid at the time of taking the photo. This basic idea is illustrated in the figure 1. 

As a first step, for each hour of a one-year observatory period, the DA CGMs are updated 
in order to take into account the real-time tap position of the PSTs that are considered in 
the intraday capacity calculation. These PSTs are controlled by CWE TSOs and thus not 
considered as an uncertainty. This step is undertaken by copying the real-time tap position 
of the PSTs and applying them into the historical DA CGM. The power flows of the latter 
modified CGM are re-computed and then adjusted to realised commercial exchanges inside 

the CWE region with the PTDFs calculated based on the historical GSK and the modified DA 
CGM. Consequently, the same commercial exchanges in the CWE region are taken into 
account when comparing the power flows resulting from the intraday capacity calculation 
with flows in the real-time situation. The power flows on each CNEC are then compared 
with the real-time flows observed on the same CNEC, by means of a contingency analysis. 

All differences for all hours of a one-year observation period are statistically assessed and 

a probability distribution is obtained.  
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Fm—eaeh—GNJ'fia—The intradav capacity calculation methodology is based on forecast gridmodels of the transmission system (the DA CGMs). The inputs are created the dav beforethe delivery date of energy with available knowledge at that point in time. Therefore, theoutcomes are subject to inaccuracies and uncertainties. The aim of the Flow ReliabilityMargin (FRM) is to cover a level of risk induced by these forecast errors.
For each oriented CNEC, a FRM has to be definedrthat—quantifies—at—least—hew—theuneertamty—nmpaets—t—he—f—lew—en—t—he—GN—ETL Inevitably, the FRM reduces the remainingavailable margin (RAM) on the GN-ECNEC because a part of this—free—spaeethe transmissioncapacity — that is provided to the market to facilitate cross—border trading — must bereserved to cope with these uncertainties.

As a first step, for each hour of a one-year observatory period, the DA CGMs are updatedin order to take into account the real-time tap position of the PSTs that are considered inthe intradav capacitv calculation. These PSTs are controlled by CWE T505 and thus notconsidered as an uncertainty. This step is undertaken by copying the real-time tap positionof the PSTs and applying them into the historical DA CGM. The power flows of the lattermodified CGM are re-computed and then adjusted to realised commercial exchanges insidethe CWE region with the PTDFs calculated based on the historical GSK and the modified DACGM. Consequently, the same commercial exchanges in the CWE region are taken intoaccount when comparing the power flows resulting from the intradav capacity calculationwith flows in the real—time situation. The power flows on each CNEC are then comparedwith the real—time flows observed on the same CNEC, by means of a contingency analvsis.All differences for all hours of a one—year observation period are statistically assessed anda probability distribution is obtained.
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As a second step, the 90th percentiles of the probability distributions of all CNECs are 

calculated. This means that the CWE TSOs apply a common risk level of 10%, i.e., the FRM 
values cover 90% of the historical errors. The FRM values are computed for all oriented 
CNECs from the distribution of flow differences between forecast and real-time 
observation. 

This basic idea is illustrated in Figure 1. 

 

Figure 1: FRM Assessment Principle 

The differences between the observed and predicted flows are stored in order to build up a 
database that allows the TSOs to make a statistical analysis on a significant amount of 

data. Based on a predefined risk level2, the FRM values can be computed from the 

distribution of flow differences between forecast and observation.  
By following the approach, the subsequent effects are covered by the FRM analysis: 

 Unintentional flow deviations due to operation of load-frequency controls 
 External trade (both trades between CWE and other regions, as well as trades in 

other regions without CWE being involved) 
 Internal trade in each bidding area (i.e. working point of the linear model) 
 Uncertainty in wind generation forecast 

 Uncertainty in Load forecast 
 Uncertainty in Generation pattern 
 Assumptions inherent in the Generation Shift Key (GSK) 
 Topology 
 Application of a linear grid model 
 

When the FRM has been computed following the above-mentioned approach, TSOs may 

potentially apply a so-called “operational adjustment” before practical implementation into 
their CNECNEC definition. The rationale behind this is that TSOs remain critical towards the 
outcome of the pure theoretical approachcalculation in order to ensure the implementation 
of parameters which make sense operationally. For any reason (e.g.:. data quality 
issueissues or significant grid topology changes in the past year), it can occur that the 
“theoreticalcalculated FRM”  is not consistent with the TSO’s experience on a specific 

CNECNEC. Should this case arise, the TSO will proceed to an adjustment.  

 of the calculated FRM values. The differences between operationally adjusted and 
theoreticalcalculated FRM values shall be systematically monitored and justified, which will 
be formalized in a dedicated report. 

                                                 
2The risk level is a local prerogative which is closely linked to the risk policy applied by the concerned TSO. 
Consequently, the risk level considered by individual TSOs to assess FRM from the statistical data may vary. 
This risk level is a fixed, reference that each TSO has to respect globally in all questions related to congestion 
management and security of supply. This risk level is a pillar of each TSO’s risk policies. 
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As a second step, the 90th percentiles of the probability distributions of all CNECs arecalculated. This means that the CWE TSOs apply a common risk level of 10%, i.e., the FRMvalues cover 90% of the historical errors. The FRM values are computed for all orientedCNECs from the distribution of flow differences between forecast and real—timeW
This basic idea is illustrated in Figure 1.

Realized
schedules

Forecast Risk level
model x.y*o

Forecasted
flow

Storedifference
00
m
02
03
(IA

observed
flow

Figure 1: FRM Assessment Principle

By following the approach, the subsequent effects are covered by the FRM analysis:. Unintentional flow deviations clue to operation of load——frequency controls. External trade (both trades between CWE and other regions, as well as trades inother regions without CWE being involved)Internal trade in each bidding area (i.e. working point of the linear model)Uncertainty in wind generation forecastUncertainty in Load forecastUncertainty in Generation patternAssumptions inherent in the Generation Shift Key (GSK)TopologyApplication of a linear grid model
When the FRM has been computed following the above—mentioned approach, TSOs maypotentially apply a so—c—alled“operational adjustment" before practical implementation intotheir €N—EC_NEC definition. The rationale behind this is that TSOs remain critical towards theoutcome of the pure—theeretieal—approaehcalculation in order to ensure the implementationof parameters which make sense operationally. For any reason (e. g—:; data qualityissueissues or significant qrid topoloqy changes in the past year), it can occur that thegtl=reei=etieaicalculated FRMfl_ is not consistent with the TSO's experience on a specificGNECNEC. Should this case arise, the T50 will proceed to an adjustment:
of the calculated FRM values. The differences between operationally adjusted andt—heeretieaicalculated FRM values shall be systematically monitored and justified,—wh+eh—wi-l-lbe—fermaizeel in a dedicated report—
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 to the NRA of the particular TSO applying the operational adjustment. The 

theoreticalcalculated values remain a “reference”, especially with respect to any 
methodological change, which would be monitored through FRM. 
 
The general FRM computation process can then be summarized by figure 2. 
 

 

Figure 2: FRM computation process 
 

Step 1: Elaboration of statistical distributions, for all CNE, inCNECs (i.e. N and N-1 
situations.). 
Step 2: Computation of theoretical (or Calculated (reference) FRM computed by applying 
of a common risk level on the statistical distributions. 
Step 3: Validation and potentially operational adjustment. The operational adjustment is 
meant to be used sporadically, only once per CNE, and systematically justified and 

documented after bilateral agreement.  of the FRM values. 
 
Since FRM values are a model of the uncertainties against which TSOs need to hedge, and 
considering the constantly changing environment in which TSOs are operating and the 
statistical advantages of building up a larger sample, the very nature of FRM computation 
implies regular re-assessment of FRM values. Consequently, TSOs consider re-computing 
FRM values, following the same principles but using updated input data, on a regular basis 

and at least once a year. 
 

3.1.8 External constraints (EC) 

Besides the limitations on CNEs, other specific limitations may be necessary to guarantee a 

secure grid operation. Import/Export limits for bidding zones declared by TSOs are taken 
into account as “special” constraints, in order to guarantee that the market outcome does 
not exceed these limits. For these constraints the term “external constraints” was 
introduced in the days of implementing DA FB in CWE. In CACM guidelines the term 
“allocation constraints” is introduced, meaning constraints that need “to be respected 
during capacity allocation to maintain the transmission system within operational security 
limits and have not been translated into cross-zonal capacity or that are needed to 

increase the efficiency of capacity allocation”. These allocation constraints are a superset of 
the external constraints used in CWE as they may also contain other constraints such as 
technology-driven ramping constraints on HVDC connections. For intraday capacity 
calculation in CWE the use of the well-known external constraints is deemed sufficient. 

Therefore, the respective terminology will be used in the remainder of this document. 

External constraints can be used for two different reasons. Firstly, they can be justified if 

market results beyond such constraints would lead to stability and/or voltage management 
problems. Such stability issues have to be detected via dedicated system dynamics 
studies. Secondly, market results which are too far from reference flows, and might have 
unexpected impact due to linearization errors, can be avoided by the external constraints. 
This aspect is of particular importance during the introduction of FB allocation because new 
flow patterns may arise. The definition of external constraints is a responsibility of each 
individual TSO. It is important to understand that these constraints do not limit transit 

flows. 

TSOs remind here that these constraints are not new, since they are already being 
successfully applied in DA FB capacity calculation. As the physics behind the external 
constraints remain the same irrespective of the market time period under investigation, 
the same constraints in the intraday stage as in the day ahead allocation shall be applied 

in the intraday allocation.  
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deeumented—af—ter—mlateral—agreement— of the FRM values.
Since FRM values are a model of the uncertainties against which TSOs need to hedge, andconsidering the constantly changing environment in which TSOs are operating and thestatistical advantages of building up a larger sample, the very nature of FRM computationimplies regular re—assessment of FRM values. Consequently, TSOs consider re—computingFRM values, following the same principles but using updated input data, on a regular basisand at least once a year.

3.1.8 External constraints (EC)
Besides the limitations on CNEs, other specific limitations may be necessary to guarantee asecure grid operation. Import/Export limits for bidding zones declared by TSOs are takeninto account as “special” constraints, in order to guarantee that the market outcome doesnot exceed these limits. For these constraints the term “external constraints” wasintroduced in the days of implementing DA FB in CWE. In CACM guidelines the term“allocation constraints” is introduced, meaning constraints that need “to be respectedduring capacity allocation to maintain the transmission system within operational securitylimits and have not been translated into cross—zonal capacity or that are needed toincrease the efficiency of capacity allocation". These allocation constraints are a superset ofthe external constraints used in CWE as they may also contain other constraints such astechnology—driven ramping constraints on HVDC connections. For intraday capacitycalculation in CWE the use of the well—known external constraints is deemed sufficient.Therefore, the respective terminology will be used in the remainder of this document.
External constraints can be used for two different reasons. Firstly, they can be justified ifmarket results beyond such constraints would lead to stability and/or voltaqe managementproblems. Such stability—issues have to be detected via dedicated system dynamiesstudies. Secondly, market results which are too far from reference flows, and might haveunexpected impact due to linearization errors, can be avoided by the external constraints.This aspect is of particular importance during the introduction of FB allocation because newflow patterns may arise. The definition of external constraints is a responsibility of eachindividual TSO. It is important to understand that these constraints do not limit transitflows.
TSOs remind here that these constraints are not new, since they are already beingsuccessfully applied in DA FB capacity calculation. As the physics behind the externalconstraints remain the same irrespective of the market time period under investigation,the same constraints in the intraday stage as in the day ahead allocation shall be appliedin the intraday allocation.
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3.2 FB Intraday Capacity Calculation 

3.2.1 Operational process 

Figure 3 illustrates an overview of the process divided in several steps. Each step is 
described in the next paragraphs. 
 
 
 
 

 
 
 
 
 
 

 

 
Figure 3: Operational process for FB IDCC.  

3.2.2 Inputs 

The aim of the input phase is to gather all the necessary inputs decribed in the previous 

section. The responsibility of the delivery and the quality of the inputs lies with the TSOs. 
 

3.2.3 Merging 

The aim of the merging process is to define a common set of data based on the data 

provided by the TSOs. During this merging process, quality checks are performed. 
Concerning the grid model, the merging entity will be in charge to generate the common 

grid model (CGM) reflecting the best forecast of infeeds, flows and topology of continental 
Europe at the time of the merge. 
 
The output of the merging process is a clean merged dataset to be used in the next steps: 

 Common list of CNECs with associated parameters (Fmax, FRM…) 

 Common list of remedial actionsRAs and condition of use 
 Common grid model 
 Merged GSK file 

 

3.2.4 Qualification 

The aim of the qualification phase is firstfirstly to include the already allocated capacity 
and secondsecondly to increase the capacity around the already allocated capacity. 
In order to achieve this goal, a branch-and-bound optimizer is used in order to associate 

remedial actionsRAs to constraints creating an additional margin that can be offered to the 
market participants. The risk policy of each TSO has to be respected during the association 

and the impact of the RA on CNECs has also to be assessed in order not to create unsecure 
grid situations. 
 
In particular, the optimizer determines a set of RAs that improve the flow-based domain 
according to a defined objective function. In the CWE FB IDCC framework, this objective 
function aims to increase the minimum relative margin in MW, around the DA MCP. The 
relative margin is defined as the RAM divided by the absolute sum of the commercial 

bilateral CWE zone-to-zone PTDF. In case one of the CNECs has a negative RAM, the 
relative margin will be equal to the RAM. 
 
In this process, the optimizer tries to maximize the RAM of the CNECs relatively to their 
sensitivity to exchanges, without market assumption (i.e. without a preference to any 
particular exchange direction so as not to discriminate any border). 
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3.2 FB Intraday Capacity Calculation
3.2.1 Operational process

Figure 3 illustrates an overview of the process divided in several steps. Each step isdescribed in the next paragraphs.
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Figure 3: Operational process for FB IDCC.
3.2.2 Inputs

The aim of the input phase is to gather all the necessary inputs decribed in the previoussection. The responsibility of the delivery and the quality of the inputs lies with the T505.

3.2.3 Merging
The aim of the merging process is to define a common set of data based on the dataprovided by the T505. During this merging process, quality checks are performed.Concerning the grid model, the merging entity will be in charge to generate the commongrid model (CGM) reflecting the best forecast of infeeds, flows and topology of continentalEurope at the time of the merge.
The output of the merging process is a clean merged dataset to be used in the next steps:. Common list of CNECs with associated parameters (Fmax, FRM...). Common list of remedial—actionsfl and condition of use. Common grid model. Merged GSK file

3.2.4 Qualification
The aim of the qualification phase is firstfirstly to include the already allocated capacityand seeendsecondly to increase the capacity around the already allocated capacity.In order to achieve this goal, a branch—and—bound optimizer is used in order to associateremedial—aefiensfl to constraints creating an additional margin that can be offered to themarket participants. The risk policy of each TSO has to be respected during the associationand the impact of the RA on CNECs has also to be assessed in order not to create unsecuregrid situations.
In particular, the optimizer determines a set of RAs that improve the flow-based domainaccording to a defined obiective function. In the CWE FB IDCC framework, this obiectivefunction aims to increase the minimum relative margin in MW, around the DA MCP. Therelative margin is defined as the RAM divided bv the absolute sum of the commercialbilateral CWE zone—to—zone PTDF. In case one of the CNECs has a negative RAM, therelative marqin will be equal to the RAM.
In this process, the optimizer tries to maximize the RAM of the CNECs relatively to theirsensitivitv to exchanges, without market assumption (i.e. without a preference to anvparticular exchanqe direction so as not to discriminate anv border).
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Figure 4: Illustration of the non-discriminatory approach to increase the space 
around the DA MCP. 

 
 

The output of this part of the process is: 
 A coordinated set of preventive remedial actionsRAs 
 A coordinated set of curative remedial actionsRAs for contingencies 

 

3.2.5 FB computation 

The aim of the FB computation is to deliver the flow-based matrix. The FB parameters 
computation is a centralized computation.  
 
The outputs of the FB computation process are: 

 
1. PTDF for each hub of the CWE area 

The PTDFs are calculated by varying the exchange of a zone, taking the zonal GSK into 
account. For every single zone-variation the effect on the load of every CNE is monitored 

and the effect on the loadflow is calculated in percent (e.g. additional export of BE of 100 
MW has an effect of 10 MW on a certain CNE => PTDF = 10%). 

The PTDF characterizes the linearization of the model. In the subsequent process steps, 
every change in the export programs is translated into changes of the flows on the CNEs 
by multiplication with the PTDFs. 
 

2. Margin for each considered CNEC (RAM) 
As the reference flow (Fref) is the physical flow computed from the common base case, it 
reflects the loading of the CNE. Out of the formula: 

RAM = Fmax – Fref – FRM - FAV 
The calculation delivers, with respect to the other parameters, the free margin for every 
CNE. This RAM is one of the inputs for the subsequent process steps. 
 

3. List of CNEC limiting the domain 
Not all CNECs are relevant for the market as only a few limit the exchanges. The pre-solve 

sub-process removes the redundant CNECs to create the pre-solved domain.  

 
4. Power Shift Distribution Factors (PSDF) for special grid element 

These PSDFs aim at representing the influence of special grid elements on CNECs like cross 
zonal HVDC links in a Capacity CalcualtionCalculation Region which may be used to 
redistribute the flows in the region. 
 

3.2.6 Validation of capacity 

Ideally multiple FB calculations in intraday should be performed. However, currently there 
is only one FB calculation possible without the possibility to re-assess extracted ID ATC 
during the day. As a result, with current means available, potential SoS issues during 

intraday due to unforeseen market behaviour (e.g. change of market direction) and/or 
severe grid changes (e.g. loss of generator / HVDC cable) cannot be avoided and will be 

handled as force-majeure.. This may result in the application of additional costly remedial 
actionsRAs to ensure grid security. Availability of these remedial actionsRAs should not be 
seen as self-evident. 
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Figure 4: Illustration of the non-discriminatory approach to increase the spacearound the DA MCP.

The output of this part of the process is:. A coordinated set of preventive remedial—aetiensRAs. A coordinated set of curative remedia—aefiefisRAs for contingencies

3.2.5 FB computation
The aim of the FB computation is to deliver the flow—based matrix. The FB parameterscomputation is a centralized computation.
The outputs of the FB computation process are:

1. PTDF for each hub of the CWE areaThe PTDFs are calculated by varying the exchange of a zone, taking the zonal GSK intoaccount. For every single zone—variation the effect on the load of every CNE is monitoredand the effect on the loadflow is calculated in percent (e.g. additional export of BE of 100MW has an effect of 10 MW on a certain CNE => PTDF = 10%).The PTDF characterizes the linearization of the model. In the subsequent process steps,every change in the export programs is translated into changes of the flows on the CNEsby multiplication with the PTDFs.
2. Margin for each considered CNEC (RAM)As the reference flow (Fref) is the physical flow computed from the common base case, itreflects the loading of the CNE. Out of the formula:RAM = Fmax — Fref — FRM — FAVThe calculation delivers, with respect to the other parameters, the free margin for everyCNE. This RAM is one of the inputs for the subsequent process steps.
3. List of CNEC limiting the domainNot all CNECs are relevant for the market as only a few limit the exchanges. The pre—solvesub—process removes the redundant CNECs to create the pre—solved domain.
4. Power Shift Distribution Factors (PSDF) for special grid elementThese PSDFs aim at representing the influence of special grid elements on CNECs like crosszonal HVDC links in a Capacity GaleualtienCalculation Region which may be used toredistribute the flows in the region.

3.2.6 Validation of capacity
Ideally multiple FB calculations in intraday should be performed. However, currently thereis only one FB calculation possible without the possibility to re—assess extracted ID ATCduring the day. As a result, with current means available, potential 505 issues duringintraday = -severe—gridfhaiages—ée—g—bss—neFenateH—Hameeablea—cannot be avoided—a-Hd—wiH—behandled—as—feree—majeure. This may result in the application of additional costly remedialaetiensRAs to ensure grid security. Availability of these remedial—aetiensRAs should not beseen as self—evident.
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The aim of validation is to verify whether the computed flow-based domains are deemed 
secure enough according to TSO risk policy. For example, the TSOs can verify 
voltage/transient stability and perform AC load flows. In case the TSOs detect a constraint, 
they have several instruments at their disposal to reduce the flow-based or ATC domains:  

 Providing one or more additional CNEs, to be taken into account 
 Editing or adding external constraints 

 Using FAV on a specific CNE 
 Updating the  availability status of the RAs 
 Reduce the ATCs 
 

The use of any of the above mentioned instruments has to be monitored, and is not 
dedicated to enlarge the flow-based or ATC domain, as it would become too large, thus 

unsecure. The output of this process is the amended flow-based and/or ATC domain. 

 

3.3 Outputs 

The output of FB capacity calculation for the intraday timeframe can be separated in two 

parts: 

 A FB domain resulting from the capacity calculation which can be described by 
domain indicators; 

 Intraday ATCs extracted from the FB domain, as long as the capacity allocation for 
the intraday market is based on ATC. 

Both kinds of output are briefly discussed in the two subsequent subsections.  
3.3.1 FB capacity domain 

The FB parameters that have been computed indicate which net positions, given the CNEs 
that are specified by the TSOs in CWE, can be facilitated under the continuous intraday 
trading without endangering the grid security. As such, the FB parameters are able to act 
as constraints in the allocation of cross-zonal capacity. Only those FB constraints that are 

most limiting to the net positions need to be respected in the capacity allocation: the non-
redundant constraints. The redundant constraints are identified and removed by the TSOs 
by means of the so-called pre-solve. This pre-solve step is schematically illustrated in the 
two-dimensional example in Figure 45 below. 

 

 
Figure 45: Pre-solve illustration 

In the two-dimensional example shown in Figure 45, each straight line in the graph reflects 
the FB parameters of one CNE. A line indicates for a specific CNE the boundary between 

allowed and non-allowed net positions: i.e. the net positions on one side of the line are 
allowed whereas the net positions on the other side would overload this CNE and endanger 

the grid security. As such, the non-redundant, or pre-solved, FB parameters define the FB 
capacity domain that is indicated by the yellow region in the two-dimensional figure above. 
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The FB parameters that have been computed indicate which net positions, given the CNEsthat are specified by the T505 in CWE, can be facilitated under the continuous intradaytrading without endangering the grid security. As such, the FB parameters are able to actas constraints in the allocation of cross—zonal capacity. Only those FB constraints that aremost limiting to the net positions need to be respected in the capacity allocation: the non—redundant constraints. The redundant constraints are identified and removed by the T505by means of the so—called pre—solve. This pre—solve step is schematically illustrated in thetwo—dimensional example in Figure 45 below.

Figure 4§: Pre-solve illustration
In the two—dimensional example shown in Figure 45, each straight line in the graph reflectsthe FB parameters of one CNE. A line indicates for a specific CNE the boundary betweenallowed and non—allowed net positions: i.e. the net positions on one side of the line areallowed whereas the net positions on the other side would overload this CNE and endangerthe grid security. As such, the non—redundant, or pre—solved, FB parameters define the FBcapacity domain that is indicated by the yellow region in the two—dimensional figure above.
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3.3.2 ID ATC  

As described above the following procedure is an intermediate step to make the ID FB 
method compatible with the current ID ATC process for capacity allocation. The aim is to 
assess ID ATC values deduced from the FB parameters. The ID ATCs can be considered as 

a coordinated ATC model of the FB capacity domain. The procedure of ATC computation 
equals the approved methodology for computing leftover ATCs from FB DA. As a result a 
set of ATC for each border in each direction is given. 

 

Figure 56: Illustration of ID ATC computation 

In the following paragraphs the input and output parameters are described and the 
iterative method is explained using a pseudo-code and an example calculation. 

 

Input data 

Except for the two days per year with a clock change, there are 24 timestamps per day. 
The following input data is required for each timestamp: 

 Already allocated capacities 
 Pre-solved FB parameters 

 

Output data 

The calculation leads to the following outputs for each timestamp: 

 ID ATC 
 Number of iterations that were needed for the ID ATC computation 
 BranchesCNEs with zero margin after the ID ATC calculation 

 

Algorithm 

The ID ATC calculation is an iterative procedure. First, the remaining available margins 
(RAM) of the pre-solved CNEs have to be adjusted to the net positions at the time of 
computation. In other words, the ΔID nominations, being the ID nominations between 
creation of the network model for ID capacity calculation and the timestamp where the 
ATCs are computed, need to be reflected in the FB domain. The adjustment is performed 
using the net position shift between both timestamps and the corresponding zone-to-hub 
PTDFs. 

The resulting margins serve as a starting point for the iteration (step i=0) and represent 
an updated FB domain from which the ID ATC domain is determined. 
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Figure 5g: Illustration of ID ATC computation
In the following paragraphs the input and output parameters are described and theiterative method is explained using a pseudo—code and an example calculation.

Input data
Except for the two days per year with a clock change, there are 24 timestamps per day.The following input data is required for each timestamp:

. Already allocated capacities. Pre—solved FB parameters
Output data
The calculation leads to the following outputs for each timestamp:

. ID ATC. Number of iterations that were needed for the ID ATC computation. BranchesCNEs with zero margin after the ID ATC calculation
Algorithm
The ID ATC calculation is an iterative procedure. First, the remaining available margins(RAM) of the pre—solved CNEs have to be adjusted to the net positions at the time ofcomputation. In other words, the AID nominations, being the ID nominations betweencreation of the network model for ID capacity calculation and the timestamp where theATCs are computed, need to be reflected in the FB domain. The adjustment is performedusing the net position shift between both timestamps and the corresponding zone—to—hubPTDFs.
The resulting margins serve as a starting point for the iteration (step i=0) and representan updated FB domain from which the ID ATC domain is determined.
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From the non-anonymized pre-solved zone-to-hub PTDFs (𝑃𝑇𝐷𝐹𝑧2ℎ), zone-to-zone PTDFs 

(𝑝𝑃𝑇𝐷𝐹𝑧2𝑧) are computed, where only the positive numbers are stored3: 

𝑝𝑃𝑇𝐷𝐹𝑧2𝑧(𝐴 > 𝐵) = max (0, 𝑃𝑇𝐷𝐹𝑧2ℎ(𝐴) − 𝑃𝑇𝐷𝐹𝑧2ℎ(𝐵)) 

with 𝐴, 𝐵 = 𝐷𝐸, 𝐹𝑅, 𝑁𝐿, 𝐵𝐸, 𝐴𝑇 at the moment. Only zone-to-zone PTDFs of neighboring 

market area pairs are needed (e.g. 𝑝𝑃𝑇𝐷𝐹𝑧2𝑧(𝐷𝐸 > 𝐵𝐸) will not be used until the first 

interconnection of these bidding zones has been commissioned). 

The iterative method applied to compute the ID ATCs in short comes down to the following 
actions for each iteration step i: 

1. For each CNEC, the remaining margin is equally shared between the CWE internal 
borders that are positively influenced. 

2. From those shares of margin, maximum bilateral exchanges are computed by 
dividing each share by the positive zone-to-zone PTDF. 

3. The bilateral exchanges are updated by adding the minimum values obtained over 

all CNECs. 

4. Update the margins on the CNECs using new bilateral exchanges from step 3 and 
go back to step 1. 

This iteration continues until the maximum value over all CNEs of the absolute difference 

between the margin of computational step i+1 and step i is smaller than a stop criterion. 

The resulting ID ATCs get the values that have been determined for the maximum CWE 
internal bilateral exchanges obtained during the iteration and after rounding down to 
integer values. 

After algorithm execution, there are some CNEs with no remaining available margin left. 
These are the limiting elements of the ID ATC computation. 

The computation of the ID ATC domain can be precisely described with the following 

pseudo-code: 

While max(abs(margin(i+1) - margin(i))) >StopCriterionIDATC 
 For each CNE 
  For each non-zero entry in pPTDF_z2z Matrix 
   IncrMaxBilExchange = margin(i)/NbShares/pPTDF_z2z 

   MaxBilExchange = MaxBilExchange + IncrMaxBilExchange 
  End for 
 End for 
 For each ContractPath 
  MaxBilExchange = min(MaxBilExchanges) 
 End for 
 For each CNE 

  margin(i+1) = margin(i) – pPTDF_z2z * MaxBilExchange 
 End for 
End While  
ID_ATCs = Integer(MaxBilExchanges) 

 

Configurable parameters: 

 StopCriterionIDATC (stop criterion); recommended value is 1.E-3. 
 NbShares (number of CWE internal commercial borders); current value is 45. 

 

Special cases 

In case the already allocated capacity is not included in the FB domain, the algorithm of 
market clearing point coverage is used to include the already allocated capacity. The 

algorithm of capacity extraction can then be performed. In any case the necessity and 
extent of Market Clearing Point (MCP) inclusion will be tracked in order to allow for 
potential counter measures. 

                                                 
3Negative PTDFs would relieve CBs, which cannot be anticipated for the ID ATC computation 
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3.4 Providing ID ATCs for allocation 

After the validation process, the responsible TSOs provide the capacity to the available 
allocation platform.  

 

4 Back-up procedures 

The back-up process has to be reliable in order to ensure that capacity will always be 
delivered to the market players. In case the process fails, the last computed capacity will 
be provided to the allocation platform. For example, in case the intraday capacity 
calculation fails, the TSOs will provide to the allocation platforms the leftover of the day 

ahead capacity. 

 

5 Transparency 

The level of transparency of the process will be at least the transparency decided for the 
CWE day ahead process. 
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1 Management summary 

1.1 Purpose of the document 

The purpose of this explanatory note is to describe the concept of the Flow-Based Intraday 
Capacity Calculation (FB IDCC) and thereby to complete the Methodology for capacity 
calculation for intraday timeframe that is provided for approval to the CWE NRAs in the 
framework of Regulation 714/2009. It provides in particular a more detailed explanation of 
the methodology, the experimentation results and the further improvements foreseen. 

In order to ensure a manageable implementation of the FB IDCC within a reasonable 
timeframe, TSOs focused on a set of requirements to be covered by the present concept as 
a first step towards a CACM enduring solution. These are the following: 

• At least one FB ID computation should be performed for each time stamp (TS). 

• Concerning the network model, focus is mainly on DA CGM, possibility of the 

applicability of ID CGM will be analysed and potentially implemented.  

• For the remaining inputs, the methodology should be close to the day ahead 

(DA) method.  

• All Remedial Actions (RA) coordinated in DA should be considered if still 

available, and possible additional RAs should be considered. 

• In order to increase the coordination and ease the operational process, taking 

into account the time constraints, an optimizer will be developed to link RAs to 

Critical Network Element Contingency (CNEC) in a way to optimize capacities. 

• At the end of the capacity calculation process, ATCs will be extracted from the 

flow-based domains. 

This paper provides a detailed description of the inputs and processes. The major change 

compared to the FB DA method relates to RA optimization including usage of CNECs. Due 
to the time constraints in intraday, a highly automated process is needed.  

Particular attention has been taken in order to provide a clear objective function and 
ensure that the inputs allow to apply this new methodology. The other needed inputs, 
processes and outputs are also described in a similar way as in the FB DA approval 
package. 

The remainder of this document is structured as follows: chapter two contains an 

introduction. A description of the FB IDCC process is defined in chapter three and the 
partial results of the internal parallel run with assessments and learnings are presented in 
chapter four. The next chapter describes the improvements on the inputs and the process 
for the future FB IDCC and chapter six provides technical and quality criteria for the 
parallel run.  
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2 Introduction 

2.1 Background of FB IDCC 

2.1.1 Recalculation of the existing Flow-Based Day-Ahead 

Capacity Values 

Due to the structural change in the electricity sector, mainly due to the increase of 

intermittent renewable energy sources, liquid and efficient intraday markets become more 
and more important. Cross border capacities are of major importance for the liquidity by 
increasing trade and balancing opportunities for the market players between market areas. 
While guarantying security of supply, TSOs have the obligation to deliver to the market as 
much available capacity as possible. 
 
With the implementation of the FB Market Coupling, CWE TSOs developed a flow-based 

capacity calculation for the day ahead timeframe. Using the latest available information on 

grid, demand and supply TSOs compute the available capacity before the day ahead 
allocation (12 am D-1). As this information is supposed to change over time, a 
recalculation of the available capacity after the day ahead timeframe might lead to 
additional capacity for the intraday allocation, supporting cross border trade and balancing 
opportunities for market parties. However, it has to be noted that a recalculation taking 
into account the latest available information on grid, demand and supply could also result 

in less available capacity for the intraday timeframe. In any case, the already allocated 
capacity will be ensured. 
 
According to the CACM Guideline the target model used in the capacity calculation 
methodologies shall be a flow-based approach and should ensure that cross-zonal capacity 
is recalculated within the intraday market timeframe based on the latest available 

information. Moreover, the frequency of this recalculation shall take into consideration 
efficiency and operational security. On the way towards a CACM compliant capacity 
calculation methodology CWE TSOs will apply a step-wise approach on the basis of the 
current intraday ATC solution and under consideration of the target model to be developed 

and implemented in the Core region. 

2.1.2 Current solution is an ID ATC calculation after FBMC process 

The current capacity calculation methodology for the intraday timeframe is based on an 
ATC approach (intraday ATC calculation). This solution is an outcome of a step-wise 
evolution from a bilateral increase/decrease process to a coordinated increase/decrease 
process.  
 
The intraday ATC calculation process was inspired by the process that was implemented 
before FB Go Live on the DE-NL and BE-NL borders and the CWE ATC day ahead process, 

which also combined different local processes with coordination on CWE level in 
consecutive steps. Starting point for the intraday ATC calculation methodology are the 
initial intraday ATC values, which result from the FB day ahead process. The initial intraday 
ATC is computed out of the day ahead FB domain around the day ahead market clearing 

point and is the result of a unique and common centralized computation. The first step is 
followed by a local assessment by CWE TSOs evaluating a possible increase or decrease on 

their own borders. The third step is a merging step by a common system. A Central 
Matching Tool (CMT) consolidates the increase requests and the decrease notifications. 
Based on this consolidated input, all CWE TSOs perform a local analysis that enables them 
to accept, partially accept or reject the requested capacity increases in a justified manner. 
Finally, the acceptance or rejection messages are handled in a common way by the CMT. 
 

2.2 Context of FB IDCC 

2.2.1 Request from CWE NRAs to design a Flow-Based IDCC 

process 

According to Regulation EC 714/2009, TSOs shall establish a congestion management 

method for the different timeframes taking into account the electrical and physical realities 
of the network. 
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After receiving the “Position Paper of CWE NRAs on Flow-Based Market Coupling” of March 

2015, CWE TSOs implemented a bilateral increase/decrease process starting from initial 

intraday ATC values, which was extended to a coordinated increase/decrease process by 
November 2015. This process allows for more capacity at the intraday timeframe, taking 
stock of recent information on grid, consumption, generation parameters and renewables. 
In February 2016 CWE NRAs communicated their position regarding the implementation of 
the coordinated intraday ATC calculation to CWE TSOs. CWE NRAs stressed that the 

proposed method is not in line with the request made in the Position Paper, since the 
proposed method is seen as a reassessment but not as a recalculation of the intraday ATC 
values by CWE NRAs. 
 
CWE NRAs and TSOs discussed the development of a flow-based capacity calculation for 
the intraday timeframe during 2016. In May 2016 a workshop was held in order to discuss 
the FB IDCC concept foreseen to be implemented in CWE, the challenges compared to FB 

day ahead and the implementation approach. Also the aim of the workshop was to provide 
detailed explanations and receive direct feedback from the regulators. 
 

After the decision taken by ACER on CCRs on November 17th 2016, CWE NRAs have 
communicated to CWE TSOs on January 4th 2017 a letter officially requesting CWE TSOs to 
continue with the development and implementation of a Flow-Based Intraday Capacity 
Calculation Methodology in CWE, as an extension of the original and already approved CWE 

FB DA MC. This letter also reminds that the Flow-Based Intraday Methodology has to be 
compliant with the general and content-related objectives of the CACM Regulation. 
 

2.2.2 Planning for implementation 

CWE TSOs are working towards the implementation of FB IDCC, which will replace the 

current coordinated bilateral increase/decrease process. The FB IDCC implementation 
planning, up-to-date as of the submission of this document, can be found in Figure 1. 

CWE TSOs would like to highlight that this is a challenging planning reflecting the earliest 
go-live date seen as feasible as of this submission, but that high uncertainties remain, 

including: 

 progress in the central and local implementation of industrialized IT tools; 

 the need for significant testing and validation of these tools, as this is the first CC 

process running in CGMES format and using an automated RAO; 

 the potential need for further optimization of system performance, considering the 
shorter duration of the FB IDCC process when compared to the FB DA process. 

 the approval by NRAs of the FB IDCC methodology and potential requests for 
additional ammendments. 

TSOs plan the go-live of FB IDCC on BD 20190619, but note that, considering the 
elements above, the go-live could be delayed until the end of September 2019. 
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3 General principles of Flow-Based Intraday 

Capacity Calculation 

3.1 Inputs 

Each time intraday capacity will be computed, the TSOs will have first to provide all the 
required input data: Individual Grid Models (IGMs) aiming at representing the best forecast 
of his control area for the computed timestamps, especially for what concern the latest 
consumption forecast, topology, latest RES forecast, operating schedules of generators and 
exchange schedules, the list of Critical Network Elements (CNEs), Contingencies (Cs), Flow 
Reliability Margins (FRMs), available Remedial Actions (RAs), the Generation Shift Key 

(GSK) and the External Constraints (ECs). These inputs will be provided for each remaining 
hour of the day. 
 

3.1.1 ECs 

The following sections will depict in detail the method used by each TSO1 to design and 

implement external constrains. These methods were already approved together with the 
DA FB methodology. 
 

3.1.1.1 German External Constraint  

Amprion, TransnetBW and TenneT Germany do not apply External Constraints for the 
German Market area.  

 

3.1.1.2 Dutch External Constraint 

TenneT NL determines the maximum import and export constraints for the Netherlands 
based on off-line studies, which include voltage collapse analysis, stability analysis and an 

analysis on the increased uncertainty introduced by the GSK, during different import and 

export situations. The study can be repeated when necessary and may result in an update 
of the applied values for the external constraints of the Dutch network. 
 

3.1.1.3 Belgian External Constraint 

To ensure operational security, Elia uses an import limit constraint as an additional FB constraint which is related to the voltage control and dynamic stability of the network. The value is set to be the global constraint minus the allocated capacities after Market Coupling (in relevant import or export direction) on non-CWE borders and the capacity calculated on non CWE borders. This limitation is estimated with offline studies which are performed on 

a regular basis. 

 

3.1.1.4 French External Constraint 

RTE will not use any External Constraint in most cases. 

In some specific cases (cold front for example) though, RTE could use an import/export 
limit constraint related to the voltage control and dynamic stability of the network. If 
required, these limitations will be calculated with a dynamic study performed on the 
afternoon of D-1. The use of External Constraints will be systematically reported to the 

NRA. 

3.1.1.5 Austrian External Constraint  

 
APG will not use an External Constraint in most cases. 

In some situations APG would use an import/export limit constraint to address specific load 
flow situations (e.g. change of the likely market direction). The EC would be based on 

offline studies which are performed on a regular basis and after first operational 

                                                           
1Any time a TSO plans to change its method for EC implementation, it will have to be done with NRAs’ 
agreement, as it is the case for any methodological change. 
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experience is gained with the bidding zone border split DE/AT. The use of External 

Constraints will be systematically reported to the NRA. 

 

3.2 FB ID CC Process 

On an abstract level, the Flow-based Intraday Capacity Calculation process can be 

described by the following flow chart in Figure 2. 
 
 
 
 
 

 
 
 
 

 
 
 

Figure 2: FB IDCC process. 
 
 
Once the inputs have been provided, the Regional Security Coordinators (RSCs) in charge 
of the merging and computation will merge the IGMs. The aim of the merging process is to 
define a common set of data based on the data provided by the TSOs. This will result in 
Common Grid Models (CGMs). During the merging process quality checks are performed. 

For the construction of the CGMs the IGMs of CWE TSOs but also of every continental 
European TSO will be used. At the time of the merge this CGM is the best forecast of the 
infeeds and flows in Continental Europe. 
 
Once the CGMs are generated the qualification phase starts. The aim of the qualification 

phase is first to include the already allocated capacity and second to increase the capacity 

around the already allocated capacity. 
 
In order to achieve this goal, a branch-and-bound optimizer is used in order to  associate 
remedial actions to constraints  creating an additional margin that can be offered to the 
market participants. The objective of the optimization is to maximize the relative margin of 
the CNEC that has the lowest relative margin using available RAs, which means to optimize 
those RAMs that can be effectively optimized and yield the highest impact on capacities. 

The relative margin is the RAM divided by the absolute sum of the commercial bilateral 
CWE zone to zone PTDF. If a CNEC has a negative RAM, its relative margin will be equal to 
the RAM. 
 
The aim is to introduce a gain in terms of capacity and not absolute Ampere. Presently the 
PTDFs are computed before and after the choice of the preventive remedial actions. The 
risk policy of each TSO has to be respected during the association and the impact of the RA 

on CNECs has also to be assessed in order not to create an insecure grid situation. The 
outputs of this part of the process is, for each remaining hour of the day: 

 A coordinated set of preventive remedial actions, 
 A coordinated set of curative remedial actions for contingencies. 

 
Based on these outputs, the FB computation will be performed with the aim to deliver the 

flow-based parameters just like in the DA FB computation. 
The outputs of the FB computation process are for each remaining hour of the day: 

 a PDTF per hub and CNEC 
 a margin per CNEC 

 a list of limiting CNEC (pre-solved domain) 
 and, optionally, Power Shift Distribution Factors (including virtual hubs) per special 

grid element (Eg. HVDC links) 
 
In case the day ahead market clearing point is not included in the FB domain (at least one 

CNEC has negative margin after the Remedial Action Optimization and flow-based 
computation), the day ahead market clearing point will be automatically included in the 
domain (Annex 6.1). 
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The resulting FB domain will then be used to extract the available transfer capacities 

(ATCs) for each remaining hour of the day, for each border and direction. Remedial Action 
Optimization, FB computation and ATC extraction will be performed in a central place by 
RSCs. 
 
As in any capacity calculation process, the results of Remedial Action Optimization, FB 

computation and ATC extraction will be subject to validation by TSOs. The aim of this 
validation is to verify if the computed flow-based domains and extracted ATCs are still 
secured after computation. The proposed methodology foresees different ways to perform 
a validation after Remedial Action Optimization and FB computation like using FAV, 
changing EC, modifying CNECs and/or change of RAs. However, it has to be noticed that 
for the time being no TSO intends to use one of these possibilities. Currently, only a 
validation of the ATCs after ATC extraction is foreseen. 

After the validation, the ATCs will be made available to the market players on the 
allocation platforms for the 24 hours. 
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4 Flow-Based IDCC internal parallel run Results 

 Flow-Based IDCC Experimentation Results 

TSOs in collaboration with RSCs are performing an internal parallel run in several phases in order to develop, test and verify a new capacity calculation process for the intraday timeframe. The new capacity calculation process is based on a Flowbased approach using ATC extraction to determine the final capacities to be provided to the market. 
The main focus of the internal parallel run is on implementing a new operational process on RSC and TSO side, and improving the Remedial Action Optimizer in accordance with TSO's business requirement, while developing the final IT environment in parallel.  
During the parallel run, the results are monitored and analyzed in order to constantly improve the quality and development of the Intraday Flowbased process. 
Results for the timespan from 29/05/2017 to 31/03/2018 are analyzed.  
4.1 Approach 

The process of the internal parallel run is designed to be as close as possible to the later operational process. Nevertheless, due to the challenges for the introduction of a new operational process like IT development and operator availability, different process timings and increased expert involvement is required. 
Five main steps of the internal parallel run process can be identified: 

 Initial data preparation, mapping & checks 
 Remedial Action Optimization 
 Flowbased computation  
 ATC extraction 
 Validation of capacities  1. Initial data preparation, mapping & checks 

The main objective is to prepare the input for the daily RA optimization and Flowbased computation. The following input is required: 
 Initial DA CGM (containing corrections on tie-lines inconsistencies, balance mismatch, correction of loadflow parameters etc.) 
 Reference program 
 Critical Network Elements, Contingencies and Remedial Actions (CNE, C, RA) 
 Generation Shift Key (GSK) 
 External Constraints (EC) 
 Initial and increased ID ATC domain (for comparison)  2. Remedial Action Optimization 

In this step ID capacities are optimized by a set of shared remedial actions (see section 3.1.4. of Methodology). TSOs define the remedial actions that are available for the Remedial Action Optimization and the set of considered CNECs. 
3. Flowbased computation  

The main objective of step is to perform a Flowbased computation considering all Remedial Action determined by the Remedial Action Optimization. 
4. ATC extraction 

ATCs are extracted from the Flowbased Domains of step 3 for each hour. 
5. Validation of capacities 

Before the ATCs are considered as final, each TSO has the opportunity to validate the calculated capacities. 
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4.2 Intraday Flowbased Key Performance Indicators 

In order to assess and monitor the performance and the impact of the new intraday capacity calcula tion process, CWE TSOs developed four main indicators, the Intraday Flowbased Key Performance Indicators (KPI), that are more detailed below: 
 Computed Business Days 
 MCP indicator 
 ATC indicator 
 Minimum ATCs 

Results from 29/05/2017 to 31/03/2018 are analyzed. 
4.2.1 Computed Business Days 

The percentage of all successfully computed timestamps or business days during the parallel run indicates the reliability of the current process from an IT and operational point of view. 
The overall results for the internal parallel run and the 30 days moving average can be seen below. 

 
Figure 1: Computed Business Days (29/05/2017 to 31/03/2018) 

 
Overall, 57% of all business days are successfully computed. Main reasons for non-computed days are issues with the IT prototypes being used for the parallel run and challenges of a new daily operational process.  
Starting in November 2017 re-occurring IT issues prevent more computed business days. However, the problems could be fixed in April 2018 and a higher rate of computed business days is expected for the remaining parallel run. 
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Figure 1: Computed Business Days (29/05/2017 to 31/03/2018)

Overall, 57% of all business days are successfully computed. Main reasons for non-computed days areissues with the IT prototypes being used for the parallel run and challenges of a new daily operationalprocess.
Starting in November 2017 re-occurring IT issues prevent more computed business days. However, theproblems could be fixed in April 2018 and a higher rate of computed business days is expected for theremaining parallel run.
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4.2.2 MCP indicator – percentage of the DA Market Clearing Point (MCP) 

Inclusion without FRM 

This indicator looks at the minimum absolute margin on the CNECs that will be monitored during the FB computation after Remedial Action Optimization. If this value is above or equal to 0 MW, the MCP is considered as included and all congestions could be removed before the Flowbased calculation starts. In order to have an indicator reflecting the flows in the gridmodels, the security margins (ID FRM) are not considered for this indicator. 
The following figure shows the behavior of the MCP indicator (30 days moving average) from 29/05/2017 to 31/03/2018. 

 
Figure 2: MCP indicator (29/05/2017 to 31/03/2018) 

 
The DA MCP inclusion indicator without FRM averages at 82% for the internal parallel run. It surpasses values of 95% or higher in August and September, before it decreases below 55% during autumn due to a stressed grid situation and planned outages. At the end of 2017 several improvements in the grid and in the process were implemented that positively affected this indicator. 
In December, the positive MCP indicator values raises and remains at approximately 95% for the 30 days moving average in January, February and March. 
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The DA MCP inclusion indicator without FRM averages at 82% for the internal parallel run. Itsurpasses values of 95% or higher in August and September, before it decreases below 55% duringautumn due to a stressed grid situation and planned outages. At the end of 2017 several improvementsin the grid and in the process were implemented that positively affected this indicator.
In December, the positive MCP indicator values raises and remains at approximately 95% for the 30days moving average in January, February and March.
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4.2.3 ATC indicator 

The resulting ATCs per border and direction extracted from the ID FB domain are compared to the ATCs from the current Intraday ATC after FBMC increase/decrease process and a reference ATC obtained from a statistical analysis on the intraday behavior of the market participants and cross border nominations. 
For each hour, the differences for all borders are summed. If the sum is equal to or higher than zero, the value is counted as positive. 
The results are shown below: 

 
Figure 3: ATC indicator (29/05/2017 to 31/03/2018) 

On average, 59% of the timestamps show positive values which means that more frequently capacities similar or better fitting the historical market use, when compared to the ID ATC after FBMC increase/decrease process, can be offered to the market.  
Similar to the MCP indicator, constant high positive values can be seen starting in January, while low values occur during the stressed grid situations in autumn. 
In the figure below, the ATC indicator is shown for each border.  

 
Figure 4: ATC indicator per border (29/05/2017 to 31/03/2018) 
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Figure 3: ATC indicator (29/05/2017 to 31/03/2018)
On average, 59% of the timestamps show positive values which means that more frequently capacitiessimilar or better fitting the historical market use, when compared to the ID ATC after FBMCincrease/decrease process, can be offered to the market.
Similar to the MCP indicator, constant high positive values can be seen starting in January, while lowvalues occur during the stressed grid situations in autumn.
In the figure below, the ATC indicator is shown for each border.
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Figure 4: ATC indicator per border (29/05/2017 to 31/03/2018)
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The ID ATC indicator reaches at least 70% for each individual border for the parallel run. The most positive impact can be observed for the German export capability with values over 85%. 
4.2.4 Minimum ATC 

This indicator compares the minimum ATC for the Intraday Flowbased process and the actual values of the ID ATC after FBMC increase/decrease process. The minimum ATC is the lowest ATC value of all commercial borders for each timestamp. In case the difference between the Intraday Flowbased process and the current process is zero or higher, the timestamp is counted as positive. 

 
Figure 5: Minimum ATC indicator (29/05/2017 to 31/03/2018) 

On average, a value of 82% is observed for the minimum ATCs. In particular, during the more stressed grid situation in autumn and winter, constant high values can be seen, although the MCP inclusion and ATC indicator show decreased values for this period. This is caused by low initial ATC values of the current process during that period. The new calculated ATC are able to match or surpass them most of the time.  
The following figure gives a more detailed look of the actual values of the minimum ATCs. The differences between the current process and the IDCC process can be seen. 

 
Figure 6: Minimum ATC indicator – values in MW (29/05/2017 to 31/03/2018) 
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Figure 6: Minimum ATC indicator — values in MW (29/05/2017 to 31/03/2018)
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The FB IDCC process shows higher minimum capacities when compared to the current ID ATC after FBMC incr/decr. process in 54% of all timestamps, and lower minimum capacities in around 19% of all timestamps. 
A noticeable positive effect on the minimum ATC occur for the range from 0 MW to 900 MW for positive values (dark blue bars). The frequency for higher delta of positive minimum ATCs slightly decreases with higher delta values. 
For negative values (grey bars), frequent decreases mainly occur for the range between 0 MW and 100 MW.  
One of the main drivers for the positive results of this indicator is the Remedial Action Optimization that defines the ideal set of Remedial Action to improve the capacities around the Market Clearing Point. 
4.3 Conclusion 

Results in terms of capacities show positive elements. 
Furthermore, there are additional benefits to the process that justify an implementation of FB IDCC: 

• A better coordinated process; 
• A more secure grid, as accuracy of forecasts is improved when compared to FB DA CC; 
• More transparency regarding results. 

However, more capacities for all directions compared to FB DA and the ATC increase/decrease process cannot be guaranteed with the new process as the simultaneous optimization of FB domains in all market directions is not possible. 
The main challenges are to improve reliability of the process and the frequency of MCP inclusion. CWE TSOs commit to include the DA MCP in the FB ID CC domain up to the FRM value – except in case of force-majeure. Automatic DA MCP inclusion for values higher than FRM should only occur in very exceptional cases. 
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- A better coordinated process;- A more secure grid, as accuracy of forecasts is improved when compared to FB DA CC;- More transparency regarding results.
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5 Developments for future FB IDCC  

 

The current FB IDCC method has been developed in the CWE area. The new capacity 
calculation region is now the Core CCR and subsequently a FB IDCC method will be 
developed in that CCR as set forth in CACM. The following improvements of the CWE FB 

IDCC methodology will therefore need to be coordinated at Core level. Hereafter is a list of 
possible future improvements to be implemented in that context: 

5.1 Additional recomputations in ID 

In the current process, only one recomputation is coordinated with all TSOs. This 

recomputation is performed in the evening of the D-1. In the future, additional 
recomputations (i.e. after IDCZGOT) could be implemented based on the updated set of 
data: IGMs, but also remedial actions, in order to assess more efficiently the capacity that 
can be provided to the market players. 

5.2 Developments foreseen in order to cope with the 

evolution of the system in the region 

In the case of new HVDC interconnectors within the CWE area that will be operated in 
parallel with the AC system, the following is presenting possible adaptations to the 
capacity calculation process which would allow considering the influence of this grid 

element:  

The impact of an exchange over the HVDC is considered for all relevant Critical Network 
Elements Contingencies (CNECs).  

The outage of the HVDC interconnector is considered as a contingency for all relevant CNEs 
in order to simulate a zero flow over the interconnector, since this is becoming the n-1 
state. 

In order to achieve the integration of the HVDC interconnector into the FB process, two 
“virtual hubs” at the converter stations of the HVDC are added. These hubs represent the 
impact of an exchange over the HVDC interconnector on the relevant CNE/Contingency 
combinations. By placing a GSK value of 1 at the location of each converter station the 
impact of a commercial exchange can be translated into an equivalent PTDF value which 
will be called PSDF for Power Shift Distribution Factor. This action adds two columns to the 
existing PTDF matrix.  
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6 Annexes 

6.1 Annex 1: Example for automatic market clearing 

inclusion 

 

Step 1: Shift the FB domain according to the market clearing point 

Step 2: Add the origin (zero NPs) as a vertex when it is not part of the FB domain 

A>B 

B>C 

Already allocated capacity 

Updated FB domain 

A>B 

B>C 

Updated FB domain 

Increased domain due to 
the use of “DA coverage” 
algorithm 

Already allocated capacity 

 

 

ATC extracted 

A>B 

B>C 

Updated FB domain 

Already allocated capacity 
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Step 3: Run the ATC extraction module to assess the ID ATCs 

 

6.2 Annex 2: Current behavior of the remedial action tool 

In the following part, the remedial actions optimizer that is used in the internal parallel run 

is presented.  

The RAO tool determines a set of RAs that improve the flow-based domain according to a 

defined objective function. In the CWE FB IDCC framework, this function aims to increase 

the minimum relative margins in MW, around the DA MCP. 

RAO needs several inputs: merged CNEC with the Remedial Actions to be used by the RAO 

tool, merged GSK, and merged CGM. The output of the RAO service is a coordinated set of 

RAs.RAs can be split into two different categories: Preventive Remedial Actions (PRA) and 

Curative Remedial Actions (CRA) (cf. 3.1.4). The aim of the RAO tool is to find the optimal 

set of PRAs and CRAs in order to enlarge the Flow-Based domain.  

 

6.2.1 Determining the PRAs and CRAs  

The RAO algorithm explores solutions through a sequential approach made of two sub-

problems: 

1. Preventive problem for all CNECs 

2. Curative problems for every Contingency (C) 

In the proposed method, all CNECs are considered during RAO in order to take into 
account the influence of remedial actions.  

It can be set as a constraint of the optimisation that the margins of certain CNECs shall not 
be optimised but only respect a certain value: 

 If the initial margin of such element is positive, it should not become negative. 
 If the initial margin is negative, it should not become even smaller than initially, or 

if smaller, not more than a defined threshold. 
On both preventive and curative steps, the available remedial actions are tested: the most 
efficient RA according to the objective function (see Section 1.1.2) is selected , which are 
then implemented. RAs are selected, tested and implemented one by one. The iterations 
are managed through a search tree. Once the preventive optimization is finished, the set 
of preventive actions is fixed and implemented as starting point for all curative 
optimizations. For CRAs, approach is different, and is made C per C. 

 Algorithm keeps applying RA until one of the following conditions is fulfilled: 

In preventive :  

 All available preventive remedial actions have been evaluated 
 At a certain step of optimization, no preventive remedial actions improve the 

objective function more than a defined threshold 
In curative:  

 The maximum number of curative actions have been reached 
 All available curative remedial actions have been evaluated 
 At a certain step of optimization, no curative actions improve the objective function 

more than a defined threshold     
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The two figures below illustrate the sequential approach and the search tree approach for 

RA selection (some names of CNECs are provided as an example):  

 
Figure 1: Presentation of PRA and CRA process selection. 

 

 
Figure 2: Presentation of the search tree approach for PRA and CRA process 
selection. 
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Figure 1: Presentation of PRA and CRA process selection.
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Figure 2: Presentation of the search tree approach for PRA and CRA processselection.
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6.2.2 Objective Function 

The present objective function is to increase the minimum relative margin by finding 
remedial actions that aim at improved capacities based on the day-ahead market 
results. The RAO tries to maximize the RAM of elements to be optimized relatively to 
their sensitivity to exchanges, without market assumption (i.e. without a preference to 
any particular exchange directions). This can be explained as increasing the space around 

the market clearing point of the day-ahead market as illustrated in figure 3 below. 

 

Figure 3: Illustration of the non-discriminatory approach to increase the space 
around the market clearing point of day-ahead without one border being 
advantaged over another.   

This means that a remedial action will be selected and implemented if it increases the 
margin on the limiting branch (among the CNECs to be optimized) considering the already 

achieved minimum margin.  

 

Margins are assessed through DC loadflows in order to enable faster optimization and to 
get results, which are compliant with the current flow based capacity calculation processes. 
The borders for PTDF computation in the objective function are the commercial bilateral 
borders of CWE. 

 

The output of the RAO is a coordinated set of PRAs and CRAs linked to each C.  

Found remedial actions are then applied for the final flowbased computation at each hour: 

- The set of preventive actions is applied on each and every CNEC. - For each contingency, the corresponding set of curative actions is applied on all 

CNECs linked with this contingency.  
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Figure 3: Illustration of the non-discriminatory approach to increase the spacearound the market clearing point of day-ahead without one border beingadvantaged over another.
This means that a remedial action will be selected and implemented if it increases themargin on the limiting branch (among the CNECs to be optimized) considering the alreadyachieved minimum margin.

Margins are assessed through DC loadflows in order to enable faster optimization and toget results, which are compliant with the current flow based capacity calculation processes.The borders for PTDF computation in the objective function are the commercial bilateralborders of CWE.

The output of the RAO is a coordinated set of PRAs and CRAs linked to each C.
Found remedial actions are then applied for the final flowbased computation at each hour:

- The set of preventive actions is applied on each and every CNEC.- For each contingency, the corresponding set of curative actions is applied on allCNECs linked with this contingency.
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6.3 Annex 3: List of remedial actions 

In the following part, the remedial actions that were used in the experimentation phase 3 
are presented. 

 

6.3.1 Amprion 

The list of RAs that are currently used for FB IDCC activities by Amprion is the following: 

 

PST 

PST Gronau 380kV 

 

6.3.2 APG 

Topological Remedial Action 

Bus bar coupler in St. Peter 220kV 

 

PST 

PST Ernsthofen 220kV (*) 
PST Tauern 220kV (*) 
PST Ternitz 220kV (*) 
 

(*) APG PSTs are going to be used in a range of max. + - 6 steps.  
 

6.3.3 Elia 

The list of RAs that are currently used for FB IDCC activities by Elia is the following: 

PST 380 Zandvliet 1 
PST 380  Zandvliet 2 

PST 380 Van Eyck 1 
PST 380 Van Eyck 2 
  
Opening of Bus-bar coupler in  Avelgem 380 
Opening of Bus-bar coupler in  Horta 380 
Opening of Bus-bar coupler in  Courcelles 380 

Open Line 220.513  Aubange-Moulaine 

Open Line 220.514  Aubange-Mont-Saint-Martin 
 

6.3.4 RTE 

The list of RAs that are currently used for FB IDCC activities by RTE is the following:  

Modification of the topology 

Avelin 400kV 

Beautor 225kV 
Bezaumont 400kV 
Chevalet 400kV 
Gavrelle 400Kv 
Lonny 400kV 

Mambelin 400kV 
Mastaing 400kV 

Moulaine 225kV 
Muhlbach 400kV 
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Revigny 400kV 

Sierentz 400kV 

Vigy 400kV 
Vogelgrun 225kV 
  

Opening of line 

Trois Domaines-Vandière 225kV 

Muhlbach-Scheer 400kV 
  

Modification of the dispatch 

Hydro power plant in Revin 
 

6.3.5 TNG 

The list of RAs that are currently used for FB IDCC activities by TNG is the following:  

 

PST 

Bürs 380/225kV 

 

Topological Remedial Action 

Dellmensingen 380kV 

 

6.3.6 TTG 

The list of RAs that are currently used for FB IDCC activities by TTG is the following:  

 

PST 

Diele 380kV 

 

Topological Remedial Action 

Opening of bus-bar coupler in Grafenrheinfeld 380kV 

Opening of bus-bar coupler in Doerpen West 380kV 

 

6.3.7 TTN 

The list of RAs that are currently used for FB IDCC activities by TTN is the following: 

 

PST 

PST Meeden W 380kV 

PST Meeden Z 380kV 

 

Topological Remedial Action 

Opening of bus-bar coupler in Lelystad 380kV 

Opening of bus-bar coupler in Ens 380kV 

Opening of bus-bar coupler in Doetinchem 380kV 

Opening of bus-bar coupler in Hengelo 380kV 

Opening of bus-bar coupler in Geertruidenberg 380kV 
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6.3.5 TNG
The list of RAs that are currently used for FB IDCC activities by TNG is the following:

PST
Bl'Jrs 380/225kV

Topological Remedial Action
Dellmensingen 380kV

6.3.6 TTG
The list of RAs that are currently used for FB IDCC activities by 'I'I'G is the following:

PST
Diele 380kV

Topological Remedial Action
Opening of bus—bar coupler in Grafenrheinfeld 380kV
Opening of bus—bar coupler in Doerpen West 380kV

6.3.7 TTN
The list of RAs that are currently used for FB IDCC activities by TIN is the following:

PST
PST Meeden W 380kV
PST Meeden Z 380kV

Topological Remedial Action
Opening of bus—bar coupler in Lelystad 380kV
Opening of bus—bar coupler in Ens 380kV
Opening of bus—bar coupler in Doetinchem 380kV
Opening of bus—bar coupler in Hengelo 380kV
Opening of bus—bar coupler in Geertruidenberg 380kV
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Opening of bus-bar coupler in Diemen 380kV 

Opening of bus-bar coupler in Eindhoven 380kV 

Opening of bus-bar coupler in Zwolle 380kV 

Opening of bus-bar coupler in Borssele 380kV 

Opening of bus-bar coupler(s) in Maasbracht 380kV 

Opening of bus-bar coupler in Krimpen 380kV 

Opening of bus-bar coupler in Dodewaard 380kV 

 

The availability of remedial actions for the RAO from the list above will be determined on 
daily basis and are related to the gridconditions.  
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The availability of remedial actions for the RAO from the list above will be determined ondaily basis and are related to the gridconditions.

Version Final version 2.0 — Date 29-06-2018 Page 23 of 43



Explanatory note for capacity calculation for ID timeframe  

Version Final version 2.0 – Date 29-06-2018 Page 24 of 43 

6.4 Annex 4: CWE Flow-based Intraday Capacity Calculation 

Consultation Report 

Results of the consultation in March 2017 

CWE Flow-Based Intraday Capacity Calculation Survey results: Executive 
Summary of answers received from the Market Parties 

The online survey was available for Market Parties from 1st March 2017 to 15th March 2017. 

In total, 4 Stakeholders (Market Participants and Associations) submitted their answers.  

The public consultation process is anonymous, therefore the identity of respondents will 
not be disclosed with the publication of this consultation’s outcome. Please note that it was 
however disclosed to the CWE National Regulatory Authorities together with the complete 
responses.  

Main market views and recurring comments have been summed up in this report. The CWE 
TSOs wish to clarify that the contents of this document are intended to summarize the 

results obtained in the public consultation. This also means that the report should not be 
interpreted as the CWE TSOs’ position on the concerned topics. The CWE partners will do 
their best to reply to all comments and concerns. However before engaging in more in-
depth discussions within the project and with market parties, CWE TSOs cannot commit to 
comply with all reported concerns and requests.  

In addition to specific observations (see below), market parties provided TSOs with general 
comments. Some market parties raised concerns over the fact that TSOs do not include 

countertrading as a possible remedial action. In addition, the consideration of different 
FRM values for cross-zonal capacity calculation and security assessmenst is perceived as 
discriminatory behavior. All responses by market parties expressed concerns over TSOs’ 
ability to re-assess ID ATCs, and generally, over TSOs’ possibilities to manually influence 
available capacities. 

Even though this consultation focuses on the capacity calculation process, some market 

parties further criticize that capacity allocation is based on ATC values, which are extracted 
from the flow based intraday domain. Market parties express that they see a need for a 
fully flow based capacity allocation system, which from their point of view is a prerequisite 
for the full exploitation of possible welfare gains. 

6.4.1 Section 1: Survey Questions  

6.4.1.1 A.) Introduction 

1. After studying the consultation document, do you have a clear view on 

the challenges and benefits of the implementation of Flow Based 

intraday capacity calculation? 

Three market parties explicitely answered this question.  

Two market parties express their satisfaction with the overview that is provided in the 
consultation document. However, TSOs are asked to provide exact numerical values for the 
parameters they plan to apply in the FB IDCC calculation process. In addition, two market 
parties express their fear that welfare gains of FB IDCC might be underestimated because 
of an inaccurate impact assessment. 

One market party states that the one calculation approach is acceptable as a first step for 
the implementation of FB IDCC, but urges for multiple recomputations during the day in 

the future. 

One market party states that the evidence provided by the experimentation results is 
insufficient. Furthermore, this market party is worried that an increase of available 
capacities compared to the current approach cannot be guaranteed. In addition, the 
market party fears that TSOs do not properly take into account the improvements in the 
quality of information in D-1 compared to D-2. 

Feed-back of the TSOs: 
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6.4 Annex 4: CWE Flow-based Intraday Capacity CalculationConsultation Report
Results of the consultation in March 2017
CWE Flow-Based Intraday Capacity Calculation Survey results: ExecutiveSummary of answers received from the Market Parties
The online survey was available for Market Parties from 1St March 2017 to 15th March 2017.In total, 4 Stakeholders (Market Participants and Associations) submitted their answers.
The public consultation process is anonymous, therefore the identity of respondents willnot be disclosed with the publication of this consultation’s outcome. Please note that it washowever disclosed to the CWE National Regulatory Authorities together with the completeresponses.
Main market views and recurring comments have been summed up in this report. The CWETSOs wish to clarify that the contents of this document are intended to summarize theresults obtained in the public consultation. This also means that the report should not beinterpreted as the CWE TSOs’ position on the concerned topics. The CWE partners will dotheir best to reply to all comments and concerns. However before engaging in more in—depth discussions within the project and with market parties, CWE TSOs cannot commit tocomply with all reported concerns and requests.
In addition to specific observations (see below), market parties provided TSOs with generalcomments. Some market parties raised concerns over the fact that TSOs do not includecountertrading as a possible remedial action. In addition, the consideration of differentFRM values for cross—zonal capacity calculation and security assessmenst is perceived asdiscriminatory behavior. All responses by market parties expressed concerns over TSOs'ability to re—assess ID ATCs, and generally, over TSOs’ possibilities to manually influenceavailable capacities.
Even though this consultation focuses on the capacity calculation process, some marketparties further criticize that capacity allocation is based on ATC values, which are extractedfrom the flow based intraday domain. Market parties express that they see a need for afully flow based capacity allocation system, which from their point of view is a prerequisitefor the full exploitation of possible welfare gains.
6.4.1 Section 1: Survey Questions
6.4.1.1 A.) Introduction
1. After studying the consultation document, do you have a clear view onthe challenges and benefits of the implementation of Flow Basedintraday capacity calculation?
Three market parties explicitely answered this question.
Two market parties express their satisfaction with the overview that is provided in theconsultation document. However, TSOs are asked to provide exact numerical values for theparameters they plan to apply in the FB IDCC calculation process. In addition, two marketparties express their fear that welfare gains of FB IDCC might be underestimated becauseof an inaccurate impact assessment.
One market party states that the one calculation approach is acceptable as a first step forthe implementation of FB IDCC, but urges for multiple recomputations during the day inthe future.
One market party states that the evidence provided by the experimentation results isinsufficient. Furthermore, this market party is worried that an increase of availablecapacities compared to the current approach cannot be guaranteed. In addition, themarket party fears that TSOs do not properly take into account the improvements in thequality of information in D—l compared to D—2.
Feed—back of the T505:
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The economic assessment of the capacity in intraday is more difficult than in DA, indeed no 

agreed indicator as the social welfare exists. In the current version of the Explanatory 

Note, TSOs proposed two economic indicators. TSOs will investigate the feasibility of 
additional indicators as proposed by the market parties. 

In parallel, TSOs will perform an internal and external parallel run and the outcomes will 
allow for MPs and regulators to get a better view on the benefits and drawbacks of the FB 
IDCC methodology.  

The TSOs propose as a first step a recomputation based on updated information in the 
evening of the DA, after DA allocation but before gate opening. In future versions of the FB 
ID capacity calculation, TSOs will develop multiple recomputations in the ID timeframe to 
take into account the latest information of the market. 

Transparency topics (parameters and use of costly remedial actions) are further developed 
in the following question number 16. 

 

6.4.1.2 B.) Coordinated Flow Based intraday capacity calculation process 

One market party provided a combined comment on answers 2 to 9, which states that 
there seem to be too many opportunities for TSOs to intervene in the algorithm and to 
manually reduce capacities. From the point of view of this market party, this makes it 
impossible for market parties and regulators to determine how available capacities have 
been calculated, resulting in inefficient bidding strategies and, consequently, in welfare 
losses. 

 

2. Are the inputs for the capacity calculation clearly described and 

understandable (see M chapter 3.1 and EN chapter 3.1)2?  

Two market parties explicitely answered this question. 

Market parties advocate that TSOs compare historical forcasted flows with realized flows in 
order to set values for FRM. In addition, market parties wish to receive more information 

on TSOs’ risk policy, especially with regard to the assessment of FRMs and external 
constraints.  

Furthermore, market parties urge TSOs to demonstrate that their approach to determine 
GSKs is representative. Also, it is asked to review the CNEC selection criteria. 

Feed-back of the TSOs: 

Regarding the lack of information for the risk policy per TSO, the new ID FRM values will 
be published by the end of 2017 after the ID FRM assessment has been performed. 

CWE TSOs are convinced that the DA GSK approach used is representative. The method to 
generate the GSK in ID is the same as in DA. Furthermore, TSOs are updating the GSK 
with the new ID assumption. Moreover, the current use of ID capacity is smaller than the 
DA capacity, therefore the inevitable error made by the needed linearization of the GSK 
will be lower. 

In ID, most CWE TSOs are using the same method to determine their EC as in DA. 

The CNEC selection criteria are presently being investigated in the Core region. 

 

3. Is the capacity calculation process clearly described and 

understandable (see M chapter 3.2 and EN 3.2)?  

Two market parties explicitely answered this question. 

Market parties consider the description of the capacity calculation as insufficient and 
incomprehensible. More transparency is requested on the underlying parameters for 
capacity calculation. Additionally, the RAO algorithm is considered as not clearly described. 
Market parties state that costly remedial actions should only be taken into account if 
economically relevant. 

Feed-back of the TSOs:                                                            
2 M = Methodology, EN = Explanatory note. 

Explanatory note for capacity calculation for ID timeframe
The economic assessment of the capacity in intraday is more difficult than in DA, indeed noagreed indicator as the social welfare exists. In the current version of the ExplanatoryNote, TSOs proposed two economic indicators. TSOs will investigate the feasibility ofadditional indicators as proposed by the market parties.
In parallel, TSOs will perform an internal and external parallel run and the outcomes willallow for MP5 and regulators to get a better view on the benefits and drawbacks of the FBIDCC methodology.
The TSOs propose as a first step a recomputation based on updated information in theevening of the DA, after DA allocation but before gate opening. In future versions of the FBID capacity calculation, TSOs will develop multiple recomputations in the ID timeframe totake into account the latest information of the market.
Transparency topics (parameters and use of costly remedial actions) are further developedin the following question number 16.

6.4.1.2 B.) Coordinated Flow Based intraday capacity calculation process
One market party provided a combined comment on answers 2 to 9, which states thatthere seem to be too many opportunities for TSOs to intervene in the algorithm and tomanually reduce capacities. From the point of view of this market party, this makes itimpossible for market parties and regulators to determine how available capacities havebeen calculated, resulting in inefficient bidding strategies and, consequently, in welfarelosses.

2. Are the inputs for the capacity calculation clearly described andunderstandable (see M chapter 3.1 and EN chapter 3.1)2?
Two market parties explicitely answered this question.
Market parties advocate that TSOs compare historical forcasted flows with realized flows inorder to set values for FRM. In addition, market parties wish to receive more informationon TSOs' risk policy, especially with regard to the assessment of FRMs and externalconstraints.
Furthermore, market parties urge TSOs to demonstrate that their approach to determineGSKs is representative. Also, it is asked to review the CNEC selection criteria.
Feed—back of the T505:
Regarding the lack of information for the risk policy per TSO, the new ID FRM values willbe published by the end of 2017 after the ID FRM assessment has been performed.
CWE TSOs are convinced that the DA GSK approach used is representative. The method togenerate the GSK in ID is the same as in DA. Furthermore, TSOs are updating the GSKwith the new ID assumption. Moreover, the current use of ID capacity is smaller than theDA capacity, therefore the inevitable error made by the needed linearization of the GSKwill be lower.
In ID, most CWE TSOs are using the same method to determine their EC as in DA.
The CNEC selection criteria are presently being investigated in the Core region.
3. Is the capacity calculation process clearly described andunderstandable (see M chapter 3.2 and EN 3.2)?
Two market parties explicitely answered this question.
Market parties consider the description of the capacity calculation as insufficient andincomprehensible. More transparency is requested on the underlying parameters forcapacity calculation. Additionally, the RAO algorithm is considered as not clearly described.Market parties state that costly remedial actions should only be taken into account ifeconomically relevant.
Feed—back of the T505:
2 M = Methodology, EN = Explanatory note.
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The CWE FB ID capacity calculation process relies on the same principle as the DA capacity 

calculation process. The main change in the process is the introduction of the optimizer to 

choose the remedial actions in order to cover the already allocated capacity and increase 
the space around the day-ahead market clearing point for every hour. In DA, this activity 
is performed manually by the operators. 

Transparency topics (parameters and use of costly remedial actions) are further discussed 
in the following question number 16. 

 

4. Are the outputs of the capacity calculation process clearly described 

and understandable (see M chapter 3.3 and EN chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties feel sufficiently informed regarding the outputs of the capacity calculation 

process. 

Feed-back of the TSOs: 

The TSOs will remain available to the market parties through the CWE Consultative Group 
to continue the discussion on the outputs of the process. 

 

5. Which sections of the capacity calculation process should be more 

clearly described (see M chapter 3 and EN chapter 3)?  

Two market parties explicitely answered this question. 

Market parties ask for more information on the capacity validation process. 

Feed-back of the TSOs: 

For validation, it is planned to directly validate extracted ATC values instead of validating 
the ID FB domain. Therefore, each TSO can check the impact of the newly calculated ATCs 

on the grid and redetermine ATC values, if necessary, but only in order to ensure security 

of supply in exceptional cases.  

 

6. Is the re-assessment of ID ATCs for allocation process clearly 

described and understandable (see M chapter 3.4 and EN chapter 

3.3)?  

Two market parties explicitely answered this question. 

Market parties recommend that the MCP can be updated to account for potential cross 
border redispatching actions. In addition, one market party is concerned that TSOs have 
the option to oppose the new ID ATC domain. 

Feed-back of the TSOs: 

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

 

7. Do you feel sufficiently informed about the method of Remedial Action 

Optimisation and their influences for cross-border capacity (see M 

chapter 3.1 and 3.2)?  

Two market parties explicitely answered this question. 

Market parties ask for more detailed information on the method of remedial action 
optimization, especially with regard to alternative objective functions and the list of 

remedial actions under consideration. 

Additionally, one market party asks for more information about the impact of remedial 
action optimisation on capacity increase, and generally for more transparency regarding 
this process. 

Feed-back of the TSOs: 

CWE TSOs acknowledge that a certain level of transparency is required for market parties 
in order to gain confidence in the FB process and make the process as a whole more 

understandable. 

Explanatory note for capacity calculation for ID timeframe
The CWE FB ID capacity calculation process relies on the same principle as the DA capacitycalculation process. The main change in the process is the introduction of the optimizer tochoose the remedial actions in order to cover the already allocated capacity and increasethe space around the day—ahead market clearing point for every hour. In DA, this activityis performed manually by the operators.
Transparency topics (parameters and use of costly remedial actions) are further discussedin the following question number 16.
4. Are the outputs of the capacity calculation process clearly describedand understandable (see M chapter 3.3 and EN chapter 3.2)?
Two market parties explicitely answered this question.
Market parties feel sufficiently informed regarding the outputs of the capacity calculationprocess.
Feed—back of the T505:
The TSOs will remain available to the market parties through the CWE Consultative Groupto continue the discussion on the outputs of the process.

5. Which sections of the capacity calculation process should be moreclearly described (see M chapter 3 and EN chapter 3)?
Two market parties explicitely answered this question.
Market parties ask for more information on the capacity validation process.
Feed—back of the T505:
For validation, it is planned to directly validate extracted ATC values instead of validatingthe ID FB domain. Therefore, each TSO can check the impact of the newly calculated ATCson the grid and redetermine ATC values, if necessary, but only in order to ensure securityof supply in exceptional cases.
6. Is the re-assessment of ID ATCs for allocation process clearlydescribed and understandable (see M chapter 3.4 and EN chapter3.3)?
Two market parties explicitely answered this question.
Market parties recommend that the MCP can be updated to account for potential crossborder redispatching actions. In addition, one market party is concerned that TSOs havethe option to oppose the new ID ATC domain.
Feed—back of the T505:
No feed—back from the T505 as the re—assessment process is not part of the methodologyanymore.
7. Do you feel sufficiently informed about the method of Remedial ActionOptimisation and their influences for cross-border capacity (see Mchapter 3.1 and 3.2)?
Two market parties explicitely answered this question.
Market parties ask for more detailed information on the method of remedial actionoptimization, especially with regard to alternative objective functions and the list ofremedial actions under consideration.
Additionally, one market party asks for more information about the impact of remedialaction optimisation on capacity increase, and generally for more transparency regardingthis process.
Feed—back of the T505:
CWE TSOs acknowledge that a certain level of transparency is required for market partiesin order to gain confidence in the FB process and make the process as a whole moreunderstandable.
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However, to provide the list of RAs and their impact on the capacity calculation would be 

an increase of transparency, which would generally concern CWE market coupling, and 

which therefore is out of the scope for the FB IDCC methodology. In order to avoid 
different levels of transparency for the different time-frames, transparency related topics 
should be discussed on CWE level (e.g. in CWE Consultative Group meetings). 

 
 

8. TSOs developed the optimisation function in order to have a positive 

impact on the market as it will provide more domain in the likely 

market directions (around the DA market clearing point). Do you 

agree with this point of view (see M chapter 3.2 and EN chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties would favour an optimization function that prefers the most valuable 
market direction (which is described as the market direction that would mostly increase 
congestion rents under the assumption of fixed DA market prices). At the same time, one 

market party additionaly states that the optimization function should increases the domain 
in the direction that is most likely with the latest (updated) flow configuration. 

Feed-back of the TSOs: 

In response to the current optimisation function to optimise around the DA MCP, there was 
no shared opinion of market parties (MPs) observed.  

On one hand MPs mention that they prefer optimisation in the most profitable direction 
(with increasing congestion rent) while preserving left-over day-ahead capacity but on the 
other hand MPs also request to optimise market capacity in the likely market directions of 
FB DA which results in less capacity in the opposite market direction.  

As both views of MPs contradict, CWE TSOs were not able to give preference to either of 
the MPs suggestions. Furthermore, CWE TSOs would like to underline that due to remedial 
action optimisation a shift of the FlowBased domain is inevitable. This will lead to a 
capacity gain in some directions and a reduction of capacity in other directions. As prior 

studies performed have indicated that DA market spread does not necessarily align with 
the most congested areas in Intraday, TSOs aim to increase the domain around the DA 

MCP in all directions in a non-discriminatory manner for all borders. 

  
 

9. Do you think it is justified to optimize the ID FB domain around the 

DA Market Clearing Point (MCP), knowing it can lead to FB domain 

reductions in the unlikely market directions (see M chapter 3.2 and EN 

chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties would favour again an optimization function that is based on an updated 
MCP; ID ATCs should therefore be recalculated periodically.  

Feed-back of the TSOs: 

TSOs acknowledge that having multiple recomputations during Intraday, based on updated 
MCP, is the target solution. Periodic recomputations during the day considering the last 
nominated capacities are foreseen in a future version of FB IDCC. 

 

6.4.1.3 C.) Expert experimentation results and parallel run 

10.  Are you convinced by the experimentations performed so far and the 

foreseen developments (see EN chapter 4)?  

One MP is not convinced by the experimentations. The use of the automatic MCP inclusion 
for most of the time is seen as a consequence of an insufficient set of RA or other 
limitation of the current approach (i.e. GSK, CNEC selection). 

Another MP points out that the experimentiation is based on a very scarce evidence of five 
days and that further testing on the RA Optimization is needed. 

Explanatory note for capacity calculation for ID timeframe
However, to provide the list of RAs and their impact on the capacity calculation would bean increase of transparency, which would generally concern CWE market coupling, andwhich therefore is out of the scope for the FB IDCC methodology. In order to avoiddifferent levels of transparency for the different time—frames, transparency related topicsshould be discussed on CWE level (e.g. in CWE Consultative Group meetings).

8. TSOs developed the optimisation function in order to have a positiveimpact on the market as it will provide more domain in the likelymarket directions (around the DA market clearing point). Do youagree with this point of view (see M chapter 3.2 and EN chapter 3.2)?
Two market parties explicitely answered this question.
Market parties would favour an optimization function that prefers the most valuablemarket direction (which is described as the market direction that would mostly increasecongestion rents under the assumption of fixed DA market prices). At the same time, onemarket party additionaly states that the optimization function should increases the domainin the direction that is most likely with the latest (updated) flow configuration.
Feed—back of the T505:
In response to the current optimisation function to optimise around the DA MCP, there wasno shared opinion of market parties (MPs) observed.
On one hand MPs mention that they prefer optimisation in the most profitable direction(with increasing congestion rent) while preserving left—over day—ahead capacity but on theother hand MPs also request to optimise market capacity in the likely market directions ofFB DA which results in less capacity in the opposite market direction.
As both views of MPs contradict, CWE TSOs were not able to give preference to either ofthe MP5 suggestions. Furthermore, CWE TSOs would like to underline that due to remedialaction optimisation a shift of the FlowBased domain is inevitable. This will lead to acapacity gain in some directions and a reduction of capacity in other directions. As priorstudies performed have indicated that DA market spread does not necessarily align withthe most congested areas in Intraday, TSOs aim to increase the domain around the DAMCP in all directions in a non—discriminatory manner for all borders.

9. Do you think it is justified to optimize the ID FB domain around theDA Market Clearing Point (MCP), knowing it can lead to F3 domainreductions in the unlikely market directions (see M chapter 3.2 and ENchapter 3.2)?
Two market parties explicitely answered this question.
Market parties would favour again an optimization function that is based on an updatedMCP; ID ATCs should therefore be recalculated periodically.
Feed—back of the T505:
T505 acknowledge that having multiple recomputations during Intraday, based on updatedMCP, is the target solution. Periodic recomputations during the day considering the lastnominated capacities are foreseen in a future version of FB IDCC.

6.4.1.3 C.) Expert experimentation results and parallel run
10. Are you convinced by the experimentations performed so far and theforeseen developments (see EN chapter 4)?
One MP is not convinced by the experimentations. The use of the automatic MCP inclusionfor most of the time is seen as a consequence of an insufficient set of RA or otherlimitation of the current approach (i.e. GSK, CNEC selection).
Another MP points out that the experimentiation is based on a very scarce evidence of fivedays and that further testing on the RA Optimization is needed.
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For both of these MPs, it would be more relevant to consider DA market spreads to weight 

the variations of capacity in the different directions. 

Feed-back of the TSOs: 

TSOs performed the experimentation to gain first experiences and to examine the new 
process. In order to fine-tune the process and get more quantitative results, TSOs will 
perform an internal and external parallel run in 2017/2018 which results can be shared 
with NRAs and market parties to get a better view on the benefits and drawbacks of the 

new FB IDCC methodology. More details regarding the optimization function in general can 
be found in the answer to question number 8. 
 
 

11.  What are your expectations from the external parallel run process?  

Two MPs see very little benefit of an external run in a countinous trading market and would 

rather have an offline assessment of ID FB domain for historical values and for some 
specific scenarios in the future. 

One MP considers that the parallel run should be more thorough than what was performed 
for DA FBMC. Full data transparency should also accompany the parallel run from the start 
to speed up market participants’ understanding of the whole mechanism.  

Feed-back of the TSOs: 

An internal and external parallel run is essential for TSOs to gain experience from technical 

and operational point of view as the implementation of a fully working system and 
sufficiently experienced operators are needed before go-live. The parallel runs will also be 
used to fine-tune the process and get more quantitative results. 

Therefore, it is not feasible to conduct the proposed updated planning of an earlier go-live 
for FB IDCC. 

The results of the external parallel run will be shared with NRAs and market parties. In 

order to get a better view on the benefits and drawbacks of the new FB IDCC methodology 
the recomputation of a limited number of interesting business days (e.g. days of the 

internal parallel run) can be considered and shared with market participants. It is to 
mention that finding representive days for ID (as for the DA SPAIC analysis) is difficult 
which makes an ID SPAIC analysis not feasible, but TSOs are open for suggestions from 
market parties.  

TSOs will be at least as transparant as in CWE FB DA. More information on this topic can 

be obtained in the following question number 16. 

 
 

12.  Do you have enough information (results, explanations) about the 

performed IDCC experimentation to get a clear picture of the possible 

impact on cross-border capacities for the ID market (see EN chapter 

4)?  

Two MPs indicate that the approach and the impact assessment (in terms of types of 
outputs and variety of situations) should be improved.  

One MP claims lack of transparency on numerical figures. The other MP argues that the 

metrics used by the CWE TSOs for the impact assessment are probably more pessimistic 
than the ID FB domain. 

Feed-back of the TSOs: 

Experimentations are performed on a limited period of time, and this is why internal and 
external parallel runs are foreseen in order to provide a wide picture of the process 
behaviour. External parallel run results will be shared with Market Parties. CWE TSOs 
would like to remind Market Parties that lower uncertainties in ID do not necessarily lead 

to more capacities as some lines may be more loaded in ID compared to DA. Many 
paramaters and assumptions have been updated between DA and ID leading to different 
capacities, such as generation infeed, grid topology, and updated RES infeed based on the 
latest assumptions available when running the FB IDCC computation. 

 

Explanatory note for capacity calculation for ID timeframe
For both of these MPs, it would be more relevant to consider DA market spreads to weightthe variations of capacity in the different directions.
Feed—back of the T505:
T505 performed the experimentation to gain first experiences and to examine the newprocess. In order to fine—tune the process and get more quantitative results, TSOs willperform an internal and external parallel run in 2017/2018 which results can be sharedwith NRAs and market parties to get a better view on the benefits and drawbacks of thenew FB IDCC methodology. More details regarding the optimization function in general canbe found in the answer to question number 8.

11. What are your expectations from the external parallel run process?
Two MPs see very little benefit of an external run in a countinous trading market and wouldrather have an offline assessment of ID FB domain for historical values and for somespecific scenarios in the future.
One MP considers that the parallel run should be more thorough than what was performedfor DA FBMC. Full data transparency should also accompany the parallel run from the startto speed up market participants’ understanding of the whole mechanism.
Feed—back of the T505:
An internal and external parallel run is essential for TSOs to gain experience from technicaland operational point of view as the implementation of a fully working system andsufficiently experienced operators are needed before go—live. The parallel runs will also beused to fine—tune the process and get more quantitative results.
Therefore, it is not feasible to conduct the proposed updated planning of an earlier go—livefor FB IDCC.
The results of the external parallel run will be shared with NRAs and market parties. Inorder to get a better view on the benefits and drawbacks of the new FB IDCC methodologythe recomputation of a limited number of interesting business days (e.g. days of theinternal parallel run) can be considered and shared with market participants. It is tomention that finding representive days for ID (as for the DA SPAIC analysis) is difficultwhich makes an ID SPAIC analysis not feasible, but TSOs are open for suggestions frommarket parties.
TSOs will be at least as transparant as in CWE FB DA. More information on this topic canbe obtained in the following question number 16.

12. Do you have enough information (results, explanations) about theperformed IDCC experimentation to get a clear picture of the possibleimpact on cross-border capacities for the ID market (see EN chapter4)?
Two MPs indicate that the approach and the impact assessment (in terms of types ofoutputs and variety of situations) should be improved.
One MP claims lack of transparency on numerical figures. The other MP argues that themetrics used by the CWE TSOs for the impact assessment are probably more pessimisticthan the ID FB domain.
Feed—back of the T505:
Experimentations are performed on a limited period of time, and this is why internal andexternal parallel runs are foreseen in order to provide a wide picture of the processbehaviour. External parallel run results will be shared with Market Parties. CWE TSOswould like to remind Market Parties that lower uncertainties in ID do not necessarily leadto more capacities as some lines may be more loaded in ID compared to DA. Manyparamaters and assumptions have been updated between DA and ID leading to differentcapacities, such as generation infeed, grid topology, and updated RES infeed based on thelatest assumptions available when running the FB IDCC computation.
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6.4.1.4 D.) Publication of data 

13.  Do you have enough information regarding the Flow Based intraday 

capacity calculation process (see M chapter 5)?  

One MP answered yes to this question. 

Another MP regrets that the numerical values for each parameter used by TSOs are not 

provided. They also require more transparency regarding TSOs’ approaches to define FRMs 
and GSKs. 

Feed-back of the TSOs: 

Transparency issues, including numerical values, parameters used by TSOs, as well as 
TSOs’ approaches for defining FRMs and GSKs are further developed in question 16. In 
addition, please find additional information concering GSKs and FRMs in question 2. 

 

6.4.1.5 E.) Additional questions 

14.  What are your general expectations from the new FB IDCC process?  

Two MPs expect a significant increase in cross-border capacity in the most economical 
direction. Efficient trade-offs made by TSOs between internal redispatch and cross-border 
capacity reduction are also expected. 

Feed-back of the TSOs: 

CWE TSOs welcome this proposal to consider economical parameters in the process, 
however CWE TSOs consider the topic of implementing costly remedial actions in order to 
adapt the capacities and use of congestion rent for redispatch to be a NRA decision. TSOs 
would additionally like to inform that related discussions are also ongoing at ENTSO-E 
level.   

15.  What are the most important go-live criteria for the process from 

your point of view?  

One MP sees predictability as a key criterion. 

Two MPs agree that TSOs must be operationally ready and make sure that the IDCC will 
work smoothly and deliver in conformity to the impact assessment published. 

Another MP expresses its strong disappointment regarding the level of transparency before 
and after the go-live of DA FBMC and is, therefore, very wary about the conditions of the 

ID FBCC go-live. The key criteria that this MP will require is full data transparency (chapter 
5) and the inclusion of details regarding the manual adjustments made, remedial actions 
taken by the TSOs and their effects. They also request the publication of the intraday flow-
based domain (not only the final ATC values). From their point of view, market participants 
need to be able to fully predict the results of the calculation process. 

Feed-back of the TSOs: 

Transparency topics are further developed in the following question number 16. The FB ID 
domain will be communicated as of the starting of the external parallel run and after go-
live as well. ATC values will be publicly available, but as it is a FB methodology which is 
processed, the FB domain will be also provided to all interested parties. The same basis of 
communication as in FB DA will be used. Furthermore, during the external parallel run (at 
least 6 months) more data will be available for stakeholders, which can be input for their 
assessments to improve predictability. 

About any new indicator to be followed or developed, TSOs are open to investigate 
additional indicators considering economic parameters. In addition to the indicators 
provided by TSOs, MPs are also encouraged to compute indicators during the parallel runs 
and share the results with CWE TSOs. 
 
16.  What is your most important criterion regarding the capacity 

calculation process and output? (predictability of capacity, volume of 

capacity...)  

One MP highlights predictability and transparency as key issues to achieve an optimal use 
of the grid infrastructure. In their opinion, both would lead to an increase of capacity in the 
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most economical direction (as they allow market parties to provide TSOs with better 

predictions and this results in less uncertainties).   

Another market party stated that the most important criterion for capacity calculation is 
the volume of capacity in the likely market direction. They see capacity predictability 
relevant but not as an ultimate goal per se, since price forecasting depends also on other 
information. They underline that predictability relies also on full transparency by TSO on 
the availability of transmission network and on the common grid models to be used as 

inputs.  

Feed-back of the TSOs: 

CWE TSOs acknowledge that a certain level of transparency is required for market parties 
in order to gain confidence in the FB process and make the process as a whole more 
understandable. However, in order to avoid different levels of transparency for the 
different time-frames, transparency related topics should be discussed on CWE level (e.g. 
in CWE Consultative Group meetings). 

In FB IDCC at least as much transparency will be provided as for FB Day-Ahead (e.g. non-

anonymised presolved CNECs including Fref', FRM, FAV and RAM). Future changes in the 
level of transparency provided for FB Day-Ahead will also be taken into account for FB 
Intraday. 
 
In line with provided transparency for FB Day-Ahead, the impact of local TSO validation 
will be shared by publishing the Day-Ahead left-over ATC, extracted ID ATC from the 

Intraday FB domain and the validated Intraday ATC values provided for allocation. 
 
During external parallel run, CWE TSOs will publish the Intraday FB domain as well. 
 

6.4.2 Section 2: Additional questions / comments by MPs 

1. MPs request TSOs to keep working on extending the process and offer 

several recalculations of the domain (within the intraday timeframe) as 

there is a market need to have updates of the FB domain during the day. 

They believe that the target should be to perform a recalculation of the 

domain every hour to get a view on what is available for each hour, 

provided it keep the same exchange potential as the process today (it 

should not deteriorate). 

The TSOs agree that the target of the FB ID capacity calculation is not only to compute the 

capacity once in the evening of the DA but TSOs see the process as a first step to multiple 
recomputations. Performing additional computations during the day would require 
additional preparations, leading to a delay of the current implementation planning. Also, 
updated grid models (ID CGM) are required for re-computations but these have not been 
used in common processes, as the quality and stability is not clear for some TSOs. The 
frequency of this recalculations shall take into consideration efficiency and operational 

security and will be further developed. 

 

2. It is unclear to MPs whether the TSOs have decreased their Flow 

Reliability Margins (FRMs) as real time gets nearer. 

The aim of the FRM is to cover the uncertainties in the capacity calculation processes. In 
order to compute the FRM, TSOs compare the flows on the CNEC between the CGM that is 
used for the capacity calculation and the realized flow on this element. In the 
experimentation, TSOs have used proxy FRMs based on DA FRM but TSOs intend to update 
the FRM values before Go Live. As for DA, the values will be published per CNEC. 

 

3. Why do you consider an external constraint? Isn't the uncertainty 

already covered by the FRM? 

External Constraints prevent the system to reach extreme positions compared to the 
original market clearing point. They can also prevent grid behavior like voltage collapse 

that cannot be modeled with the current assumption (DC load flow). 
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4. The approach to define GSK remains relatively unclear: Regarding the 

German GSK, the fall-back solution is the GSK from a previous day; is it 

better than using the DA GSK? Does the French GSK include must-run 

units?  

The fallback solution for all GSKs is to take the GSK of the previous ID and not the one 
from DA.  

Regarding the French GSK, the method for ID is the same as for DA. All units, including 
must-run units which are in operation in the base case, will follow the change of the French 
net position on a pro-rata basis. 

 

5. Please provide more transparency on the application of FAV and the 

operational adjustment in FRM. 

CWE TSOs do not intend to use FAV to change the output of the ID FB calculation as ATC 
values will be validated directly. The final need of performing operational adjustment will 

be evaluated after the ID FRM values have been computed and determined by the end of 

the year 2017. 

As a rule, TSOs will be at least as transparent as in CWE FB DA, so future developments 
regarding the FB DA process will be considered in ID as well. 

 

6. Why is the relative margin denominator the sum of absolute PTDF and 

not the difference between the max and min PTDF?   

This approach was chosen in order to ensure non-discriminatory behavior of the objective 
function, as it prefers no particular exchange direction. 

No border will be advantaged as the room around the market clearing point is maximized. 
An illustration of this non-discriminatory approach can be seen in the figure below. 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑀𝑎𝑟𝑔𝑖𝑛 (𝐶𝑁𝐸𝐶) =
𝑀𝑎𝑟𝑔𝑖𝑛(𝐶𝑁𝐸𝐶)

∑ |𝑃𝑇𝐷𝐹𝑖→𝑗(𝐶𝑁𝐸𝐶)|𝑖,𝑗∈ℎ𝑢𝑏𝑠
 

 

7. Questions regarding further clarification of validation phase: 

 What does the computation exactly take into account?   
 How much time does it take?   
 What is the exact purpose of the validation? Can it be avoided?   

It is planned to perform the validation directly on the calculated ATC values instead of 
validating the ID FB domain. Therefore, each TSO can check the impact of the newly 
calculated ATCs on the grid by their own tools and redetermine ATC values, if necessary, 
but only in order to ensure security of supply in exceptional cases. Hereby, the latest 
information on the grid can be taken into account, e.g. unforeseen outages of grid 
elements since the start of the ID FB process. The timing depends on the availability of 

input data as well as the computation times of the predecessing processes. 
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7. Questions regarding further clarification of validation phase:
. What does the computation exactly take into account?. How much time does it take?What is the exact purpose of the validation? Can it be avoided?

It is planned to perform the validation directly on the calculated ATC values instead ofvalidating the ID FB domain. Therefore, each TSO can check the impact of the newlycalculated ATCs on the grid by their own tools and redetermine ATC values, if necessary,but only in order to ensure security of supply in exceptional cases. Hereby, the latestinformation on the grid can be taken into account, e.g. unforeseen outages of gridelements since the start of the ID FB process. The timing depends on the availability ofinput data as well as the computation times of the predecessing processes.
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8. Why should TSOs be allowed to oppose/reject the new ID ATC domain 

since the increase of capacities will be based on individual grid inputs? 

Although it is correct that the computed ID ATC is based on individual grid inputs, these 
inputs can change during the course of the day (e.g. due to updated grid forecasts, 
unforeseen outages, etc.). TSOs intend to mitigate the resulting risk, during intraday, by 

applying a reliability margin (i.e. FRM). Residual risk will be handled as force-majeur and 
solved by TSOs by other means.  

 

9. It should be possible that the MCP, which serves as a starting point for 

ID ATC extraction, can be updated to account for potential XB 

redispatching actions, as a result of the ID security assessment.   

Cross-border redispatch available before the FB IDCC process will be considered, as these 
are included in the individual grid models of the CWE TSOs. Although due to the cross-
border redispatch the domain will be shifted, the MCP will not be updated to ensure the 

already allocated capacities are properly taken into account. 

 

10. Taking the DA FB as a reference is contradictory with the 

recalculation of ID capacity (3.4.1.1): the base case should be to limit the 

capacities by the FB ID ATC and not the minimum of FB DA ATC and FB ID 

ATC. 

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

 

11. Concerning the ID ATC re-assessment, one MP stated that the 

proposed methodology maintains the freedom for individual TSOs to 

refuse the ID capacity increases proposed as a result of a centralized 

computation. This MP reasons that this freedom should be limited under 

three dimensions:  

 The approval process should apply to only one type of outcome of the 
centralized process, for instance the new ID Flow-Based domain. If all 
CWE TSOs recognize that the new FB domain is right, this means that they 
should cope with any corresponding increase/decrease in cross-zonal 
exchange capacity.   

 TSOs should be fully transparent on their motivation when opting out, 

make alternative consistent proposals, and propose improvements of the 
regional capacity calculation process as soon as an opt- out situation 
becomes frequent.   

 TSOs should take their decision quickly so that available capacity can be 
released to the market in a timely manner. To this end, the market party 
would suggest that no motivated response from CWE TSOs 30 minutes 

after proposing an increase should be considered as an acceptance.   

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

12. TSOs consider different FRM in cross-zonal capacity calculation and in 

security assessment. MPs suggest to consider identical FRMs for cross-

zonal capacity calculation and for triggering internal redispatching 

actions. 

Today, it is not common practice for TSOs to apply reliability in security analysis. The main 
reason is related to the fact that the security analysis aims at identifying and coordinating 

remedial actions that will have to be considered to ensure a normal state of operation in 
real time. This process and the decision which remedial actions will be applied shall be 
updated and optimized several times, up to close to real time, which will always allow 
considering the impact of changes in the system. In contrary, the capacities that will be 

provided to the allocation platform as outcome of the capacity calculation processes will be 
considered as firm, which justifies the application of Flow Reliability Margin to cover the 

potential impact of uncertainties. Nevertheless, in the scope of System Operation 

Explanatory note for capacity calculation for ID timeframe
8. Why should TSOs be allowed to oppose/reject the new ID ATC domainsince the increase of capacities will be based on individual grid inputs?
Although it is correct that the computed ID ATC is based on individual grid inputs, theseinputs can change during the course of the day (e.g. clue to updated grid forecasts,unforeseen outages, etc.). TSOs intend to mitigate the resulting risk, during intraday, byapplying a reliability margin (i.e. FRM). Residual risk will be handled as force-majeur andsolved by TSOs by other means.

9. It should be possible that the MCP, which serves as a starting point forID ATC extraction, can be updated to account for potential XBredispatching actions, as a result of the ID security assessment.
Cross—border redispatch available before the FB IDCC process will be considered, as theseare included in the individual grid models of the CWE TSOs. Although due to the cross—border redispatch the domain will be shifted, the MCP will not be updated to ensure thealready allocated capacities are properly taken into account.

10. Taking the DA FB as a reference is contradictory with therecalculation of ID capacity (3.4.1.1): the base case should be to limit thecapacities by the FB ID ATC and not the minimum of F3 DA ATC and F3 IDATC.
No feed—back from the T505 as the re—assessment process is not part of the methodologyanymore.

11. Concerning the ID ATC re-assessment, one MP stated that theproposed methodology maintains the freedom for individual TSOs torefuse the ID capacity increases proposed as a result of a centralizedcomputation. This MP reasons that this freedom should be limited underthree dimensions:
. The approval process should apply to only one type of outcome of thecentralized process, for instance the new ID Flow-Based domain. If allCWE TSOs recognize that the new FB domain is right, this means that theyshould cope with any corresponding increase/decrease in cross-zonalexchange capacity.. TSOs should be fully transparent on their motivation when opting out,make alternative consistent proposals, and propose improvements of theregional capacity calculation process as soon as an opt- out situationbecomes frequent.
. TSOs should take their decision quickly so that available capacity can bereleased to the market in a timely manner. To this end, the market partywould suggest that no motivated response from CWE T505 30 minutesafter proposing an increase should be considered as an acceptance.

No feed—back from the T505 as the re—assessment process is not part of the methodologyanymore.
12. TSOs consider different FRM in cross-zonal capacity calculation and insecurity assessment. MPs suggest to consider identical FRMs for cross-zonal capacity calculation and for triggering internal redispatchingactions.
Today, it is not common practice for TSOs to apply reliability in security analysis. The mainreason is related to the fact that the security analysis aims at identifying and coordinatingremedial actions that will have to be considered to ensure a normal state of operation inreal time. This process and the decision which remedial actions will be applied shall beupdated and optimized several times, up to close to real time, which will always allowconsidering the impact of changes in the system. In contrary, the capacities that will beprovided to the allocation platform as outcome of the capacity calculation processes will beconsidered as firm, which justifies the application of Flow Reliability Margin to cover thepotential impact of uncertainties. Nevertheless, in the scope of System Operation
Version Final version 2.0 — Date 29-06-2018 Page 32 of 43



Explanatory note for capacity calculation for ID timeframe  

Version Final version 2.0 – Date 29-06-2018 Page 33 of 43 

guidelines implementation, TSOs are assessing the possibility to consider reliability 

margins during security analysis, but this is out of scope of the FB IDCC methodology. 
 

13. MPs note that they do not understand why lower Imax figures were 

used in phase 3 of the experiment. Shouldn’t corrected results be 

published?   

CWE TSOs have used the correct Imax values during the whole experimentation phase. For 
cycle 4 of phase 3 the winter limits of the monitored grid elements have been used. These 
values are higher than the summer limits used in the first three cycles. Usually, TSO switch 
from summer to winter limits in November.  
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6.5 Annex 5: Additional information on issues raised in 
NRAs’ position paper 

6.5.1 Flow Based Domain Calculation 

NRAs request TSOs to confirm that DACF files include: 

 the updated GSKs – based on the results of the DA market coupling; 
 the updated PST tap positions and Grid topology;  
 the updated load and RES forecasts; and 

 the remedial actions updated after the DA MCP inclusion so that they include RA 
already used for the DA FB domain (i.e. in the case of LTA-inclusion) 

CWE TSOs would like to highlight that the process of DACF creation is out of scope for 
capacity calculation. The FB IDCC process will use the latest information available, but it 
cannot be confirmed that updated RAs will already be included in the DACF. 

 

NRAs request TSOs to explicitly list all improvements achieved through the recalculation in 

DACF compared to D2CF 

The DACF includes the last consumption forecast, topology, last RES forecast, operating 
schedules of generators and exchange schedules. 

6.5.2 FRM calculations 

NRAs request TSOs to confirm that new FRM values used in intraday are calculated on the 

basis of DACF-files and will correspond to a reduced uncertainty compared to D-2, as 
announced in the Consultative Group Meeting of March 2017. 

CWE TSOs confirm that the ID FRM values are computed according to the FRM 
methodology described in this approval package and that ID FRM values are calculated by 

comparing DACF files to the snapshot files. Nevertheless, it cannot be guaranteed that 
there will be a reduction compared to the current operational FRM values for DA CC since 
different methodologies and timeframes were used for the DA and ID FRM calculations. 

NRAs reques TSOs to describe the post-processing of ID FRM data. The description should 
include, among others: 

 If the FRM applies to a CB or to a CBCO, 
 Which flows are used (N, N-1, average/max...), 
 The applied risk levels 

Harmonization is strongly recommended. Where no harmonized values or rules are used, 
the TSOs are asked to describe the TSO-specific values or rules. 

CWE TSOs clarify that the description of the post-processing of the data is included in this 
approval package. In case of a TSO applying an operational adjustment on the calculated 
FRM values, this TSO will provide additional justification to its national regulator 

6.5.3 Use of Remedial Actions 

NRAs request: As noted by market participants during the consultation phase, it is 
expected that re-dispatching measures taken to include the DA MCP in the DA flow-based 

domain (i.e. in the case of LTA-inclusion) are already taken into account in the DACF files, 
so before the calculation of the intraday FB domain. As a consequence, the use of 
coordinated RA in the RAO should not be steered towards including the DA MCP, but 
towards increasing the size of the ID FB domain. 

TSOs would like to point out that capacity calculation is performed at the same time as the 
daily security analysis process takes place. As the security analysis is not finalized by the 

time the IDCC process is started, RAs cannot be guaranteed to already be included in the 
DACF. 

6.5.4 Validation of capacities 

CWE NRAs do not consider ‘unforeseen market behaviour’ as a Security of Supply issue 
which can be handled as force majeure. Force majeure is a well defined situation and 
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6.5 Annex 5: Additional information on issues raised inNRAs' position paper
6.5.1 Flow Based Domain Calculation
NRAs request TSOs to confirm that DACF files include:

the updated GSKs — based on the results of the DA market coupling;the updated PST tap positions and Grid topology;the updated load and RES forecasts; andthe remedial actions updated after the DA MCP inclusion so that they include RAalready used for the DA FB domain (i.e. in the case of LTA—inclusion)
CWE TSOs would like to highlight that the process of DACF creation is out of scope forcapacity calculation. The FB IDCC process will use the latest information available, but itcannot be confirmed that updated RAs will already be included in the DACF.

NRAs request TSOs to explicitly list all improvements achieved through the recalculation inDACF compared to D2CF
The DACF includes the last consumption forecast, topology, last RES forecast, operatingschedules of generators and exchange schedules.
6.5.2 FRM calculations
NRAs request TSOs to confirm that new FRM values used in intraday are calculated on thebasis of DACF—files and will correspond to a reduced uncertainty compared to 0—2, asannounced in the Consultative Group Meeting of March 2017.
CWE TSOs confirm that the ID FRM values are computed according to the FRMmethodology described in this approval package and that ID FRM values are calculated bycomparing DACF files to the snapshot files. Nevertheless, it cannot be guaranteed thatthere will be a reduction compared to the current operational FRM values for DA CC sincedifferent methodologies and timeframes were used for the DA and ID FRM calculations.
NRAs reques TSOs to describe the post—processing of ID FRM data. The description shouldinclude, among others:

. If the FRM applies to a CB or to a CBCO,. Which flows are used (N, N—1, average/max...),. The applied risk levels
Harmonization is strongly recommended. Where no harmonized values or rules are used,the T505 are asked to describe the TSO—specific values or rules.
CWE TSOs clarify that the description of the post—processing of the data is included in thisapproval package. In case of a TSO applying an operational adjustment on the calculatedFRM values, this TSO will provide additional justification to its national regulator
6.5.3 Use of Remedial Actions
NRAs request: As noted by market participants during the consultation phase, it isexpected that re—dispatching measures taken to include the DA MCP in the DA flow—baseddomain (i.e. in the case of LTA—inclusion) are already taken into account in the DACF files,so before the calculation of the intraday FB domain. As a consequence, the use ofcoordinated RA in the RAO should not be steered towards including the DA MCP, buttowards increasing the size of the ID FB domain.
TSOs would like to point out that capacity calculation is performed at the same time as thedaily security analysis process takes place. As the security analysis is not finalized by thetime the IDCC process is started, RAs cannot be guaranteed to already be included in theDACF.
6.5.4 Validation of capacities
CWE NRAs do not consider ‘unforeseen market behaviour’ as a Security of Supply issuewhich can be handled as force majeure. Force majeure is a well defined situation and
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every capacity reduction made for force majeure reasons should be duly justified by the 

TSOs and reported to NRAs. 

CWE TSOs have removed the corresponding reference to ‘unforeseen market behaviour’  
regarding the validation of capacities. 

6.5.5 Improvement of the flow-based parameter “inputs” 

NRAs request that the methodologies adopted for defining the following parameters do not 

exclude discrimination between internal and cross-zonal trade, leading to market distortion 
and inefficiency. In this respect, we recall the main of points for reconsideration: 

 The 5% PTDF CBCO selection rule 
 The use of external constraints, if not justified by the CACM Regulation 
 The use of positive FAVs, which should be exceptional 

CWE TSOs note that these topics are under discussion in FB DA and in the Core region, 
and once these discussions are finalized they will be discussed for IDCC. 

 

CWE NRAs encourage CWE TSOs to evolve towards dynamic assessments of Imax using 
DLR technology, including transparent and harmonized rules for post-processing the DLR 
forecasts 

CWE TSOs acknowledge the encouragement from NRAs, and note that the first pilot 
projects using DLR are ongoing. 

 

All methodological improvements on the flow-based parameter inputs reached at FB DA 
level, shall be translated as soon as possible to the FB ID level, with a maximum time 
delay of 6 months 

CWE TSOs note that it is unclear if improvements in DA can be implemented in ID within 6 
months. Furthermore, CWE TSOs note that focusing resources on delivering these 
improvements for ID would subtract from deliverable in other projects, such as the Core 

region. 

 

6.5.6 Flow-based allocation 

TSOs are requested by NRAs to closely collaborate with the XBID project to realize that the 
full flow-based domain can be used as soon as possible for market coupling. NRAs request 
TSOs to deliver a report of the work done and progress made towards the implementation 

of FB ID MC. This report needs to be delivered within one year after the go-live of FB ID 
CC. 

CWE TSOs acknowledge that using ATC values is suboptimal to using the Flow-Based 
domain, and note that CWE TSOs are already collaborating in the XBID project to realize 
Flow-Based market coupling for the intraday market. 

 

6.5.7 Increased number of recalculations (hourly) 

NRAs request TSOs to work towards multiple recalculations using the IDCF. Within one 
year after the go-live of FB ID CC NRAs request TSOs to deliver a report of the work done 
and progress made towards the implementation of multiple recalculations, and a 
corresponding project roadmap. 

CWE TSOs acknowledge that multiple recomputations during intraday increases security of 
supply and reduces the uncertainty level which allows more capacity to be provided to the 

market. However, due to CACM GL deadlines, no major update (e.g. extension of the 
number of recomputations) of the intraday capacity calculation methodology is foreseen 
before the go-live of IDCC in the Core CCR. For Core IDCC, multiple recomputations of 
capacity are already foreseen as provided in the Core FB IDCC Proposal. 
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. The 5% PTDF CBCO selection rule. The use of external constraints, if not justified by the CACM Regulation. The use of positive FAVs, which should be exceptional
CWE TSOs note that these topics are under discussion in FB DA and in the Core region,and once these discussions are finalized they will be discussed for IDCC.

CWE NRAs encourage CWE TSOs to evolve towards dynamic assessments of Imax usingDLR technology, including transparent and harmonized rules for post—processing the DLRforecasts
CWE TSOs acknowledge the encouragement from NRAs, and note that the first pilotprojects using DLR are ongoing.
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NRAs request TSOs to work towards multiple recalculations using the IDCF. Within oneyear after the go—live of F3 ID CC NRAs request TSOs to deliver a report of the work doneand progress made towards the implementation of multiple recalculations, and acorresponding project roadmap.
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6.5.8 Optimization of the FRM through improved intraday forecasting 

accuracy 

The improvements in the intraday common grid model will reduce uncertainties closer to 
real-time. This reduced uncertainty should be reflected in the significant lowering of the 
FRM values. NRAs request TSOs to deliver a report of the work done to reduce the FRM, 

together with a project roadmap for continuous improvement of forecast accuracy and 
uncertainty reduction. This report needs to be delivered within one year after the go-live of 
FB ID CC. 

TSOs have presented the results of the latest ID FRM to NRAs during the dedicated 
workshop, CWE TSOs have taken note about the request for a report one year after the 
go-live of FB IDCC. 

 

6.5.9 Earlier IDCZGOT 

CWE NRAs consider an earlier IDCZGOT (21:00 D-1) as possible improvement. CWE TSOs 

are asked to consider how this can be implemented. NRAs request TSOs to deliver report 
on the actions taken to anticipate or reduce the calculation time. This report needs to be 
delivered within one year after the go-live of FB ID CC. 

CWE TSOs note that ACER has taken a decision on the IDCZGOTand currently CWE TSOS 

are assessing the technical solution for existing and future intraday processes.. 
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6.6 Annex 6: Answers to market parties’ questions on CWE 
flow-based IDCC methodology 

6.6.1 MPP letter of August 18th, 2017 

6.6.1.1 General 

The MPP welcomes the CWE TSOs’ intention to proceed with a new capacity calculation in 
the intraday timeframe, based on updated inputs and considering reduced reliability 
margins compared to DA capacity calculation. 

However, the proposal of the TSOs is insufficient. The documentation disclosed by TenneT 
still lacks the necessary details of the computations. Deeper comments on the level of 
detail that should apply to any proposal of a capacity calculation methodology can be 
found in the Eurelectric, EFET, Nordenergi, MPP response to the CCR proposals for the 
Capacity Calculation Methodologies in Nordic, Channel, Hansa, Core and SWE CCRs.   

Overall, the MPP regrets the lack of transparency on the main methodological choices and 
the lack of ambition of the current proposal. Nevertheless, we consider this approach is 

acceptable as an interim solution, as it will improve the actual situation. Consistency with 
the day-ahead methodology is important in that respect. 

The main omissions in this proposal are: 

 There is no timeline for implementation, despite the related decisions by CWE 
NRAs. 

 There is no clarity on what will be implemented as much is to the discretion of an 

individual TSO. 

 

Feedback of CWE TSOs: 

CWE TSOs would like to highlight that more detailed information, including the planning for 
implementation have been drafted in an explanatory note which has been submitted 
together with the methodology document. The planning was subsequently presented at the 
Consultative Group Meeting in September. 

6.6.1.2 Inputs 

“As a general rule, if there is an agreement between NRAs and TSOs to update the method 
for the input generation for the D-2 CWE FB process, the consequences of the 
implementation of these changes for the ID timeframe will be analyzed and, if possible, the 
FB IDCC method will be adapted in order to align it with the updated D-2 method.” 

The use of the method is conditional. What is the purpose of this proposal if TSOs are not 
bound to use it? 

 

Feedback of CWE TSOs: 

CWE TSOs foresee to analyse updates made in the D-2 method and consider these 
changes in ID. In general D-2 and ID consider two different time horizons, therefore it has 
to be proven, if changes made in D-2 are technically feasible in ID. In that case a link 
should be made to other projects (e.g. Core), also resources which are necessary to 

implement these changes have to be taken into account. 

6.6.1.3 CNEC list for the FB computation 

“If there is an agreement between NRAs and TSOs to update the method for the CNEC 
selection for the D-2 CWE FB process, the consequences of the implementation of these 
changes for the ID timeframe will be analyzed and, if possible, the FB IDCC method will be 
adapted in order to align it with the updated D-2 method.“ 

The CNEC list for the FB computation is also conditional. What can we expect? What are 

the issues? In this regards, the MPP would like to stress that the FB package approval by 

CWE NRAs included the following statement: [excerpt from NRA feedback regarding CBCO 
selection rule] 
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As market participants, we would welcome such a demonstration [regarding optimality of 

5% CNEC selection rule] and regret that no impact assessment of the CNEC selection 

process has been communicated so far for the DA and ID timeframes. We also note that 
such a demonstration should also be made with regard to external constraint selection. 

Finally, the CNEC selection process should apply to each market time unit. Unlike what we 
experience as of today, this would lead to a situation where CNECs with all BZ-to-BZ PTDFs 
below 5% are never included in the capacity calculation. 

 

Feedback of CWE TSOs: 

CWE TSOs foresee to analyse updates made in the D-2 method and consider these 
changes in ID. In general D-2 and ID consider two different time horizons, therefore it has 
to be verified if changes made in D-2 are technically feasible in ID. 

This topic is currently under discussion among CWE TSOs and NRAs and stakeholders are 
regularly informed on the status during stakeholder meeting. 

 

6.6.1.4 Maximum current on a Critical Network Element (Imax) and Maximum 
allowable power flow (Fmax)  

“When the Imax value depends on the outside temperature or wind conditions, its value 
can be reviewed by the concerned TSO if outside temperature or wind forecast is 
announced to be much higher or lower compared to the seasonal values.“  

Including weather conditions should be standard to maximise grid capacity. Especially in 

the intra-day timeframe, when more accurate forecasts are available. What are the 
reasons for not including them as a general conduct? 

 

Feedback of CWE TSOs: 

CWE TSOs would like to clarify that the limits for lines are not always determined by 

weather conditions, but could be limited by the sizing of feeder equipments (e.g. switcher, 

breaker, potential transformer). 

When the limit of an element is dependent on weather conditions, and if this element is 
equipped with dynamic line rating, it is the practice of TSOs to consider weather condition 
forecasts when determining the limits for capacity calculation. 

 

6.6.1.5 Day ahead Common Grid Model 

“For intraday capacity calculation the latest available version of the day ahead Congestion 

Forecast process (DACF) will be used at the moment the capacity calculation process is 
initiated.” 

What exactly is the latest version that is meant here? In our view TSOs should make an 
update after the day-ahead market results for the intra-day calculation.  

Furthermore, in the case of capacity calculations after the intraday cross-border gate 
opening time, should not the IDCF file be used? How would then the (moving) market 
clearing point be accounted in the common grid model used and FRMs considered in later 

capacity calculations? 

 

Feedback of CWE TSOs: 

As detailed in the FB IDCC methodology document, the latest available version of the day 
ahead Congestion Forecast process (DACF) includes, according to the methodology 
developed in line with Regulation 1222/2015 Article 16 and 17 (CACM): 

 Best estimation of Net exchange program 
 Best estimation exchange program on DC cables 
 Best estimation for the planned grid outages, including tie-lines and the topology 

of the grid 

 Best estimation for the forecasted load and its pattern 
 If applicable best estimation for the forecasted renewable energy generation, e.g., 

wind and solar generation 
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 Best estimation for the outages of generating units 

 Best estimation of the production of generating units 

 All agreed remedial actions during regional security analysis. 

The grid model used for ID capacity calculation is created after the DA market coupling in 
the evening of D-1. So the results of the DA market coupling are taken into account to 
create the grid model used for ID capacity calculation. The following list provides explicitly 
all improvements achieved through the recalculation in DACF compared to D2CF: 

 Updated estimation of Net exchange program 
 Updated estimation exchange program on DC cables 
 Updated estimation for the planned grid outages, including tie-lines and the 

topology 
 of the grid 
 Updated estimation for the forecasted load and its pattern 
 If applicable better estimation for the forecasted renewable energy generation, e.g. 

wind and solar generation 
 Updated estimation for the outages of generating units 

 Updated estimation of the production of generating units 
 All agreed remedial actions during regional security analysis 

In the current process, only one recomputation is coordinated with all TSOs. This 
recomputation is performed in the evening of the D-1. In the future, additional 
recomputations (i.e. after IDCZGOT) could be implemented based on the updated set of 

data: IGMs, but also remedial actions, in order to assess more efficiently the capacity that 
can be provided to the market players. 

 

6.6.1.6 Generation Shift Key 

“In general, the GSK includes power plants that are market driven and that are flexible in 
changing the electrical power output. This includes the following types of power plants: 

gas/oil, hydro, pumped-storage and hard coal. TSOs will additionally use less flexible units, 
e.g. nuclear units, if they do not have sufficient flexible generation for matching maximum 

import or export program or if they want to moderate impact of flexible units.“ 

What are the reasons of excluding by fuel type in the standard calculation and only in 
cases where additional flexible generation is needed? What are the conditions for such 
cases? 

Why are there so many unexplainable differences in the different GSK methodologies? The 

Dutch, Belgian and French bidding zones use a pro rata approach, which is not market 
reflective. Other TSOs use a more sophisticated approach. Interesting in this respect is the 
difference of TenneT NL and TenneT DE. 

The assessment of approaches should be transparent with respect to their impact on the 
level of FRMs for the most critical network elements. This would help determining the most 
relevant approach for each TSO. 

 

Feedback of CWE TSOs: 

CWE TSOs note that not all TSOs differentiate by fuel type in their GSK. For the TSOs who 
do differentiate, the differentiation between fuel types was derived based on statistical 
analysis of power plant schedules in order to reflect market activities of power plants. In 
particular, fuel types allow for a statistical relevant distinction between base load 
generation and market driven generation, which is a required feature for the GSK.  

The technical limitation of the flow based computation requests a pure linear GSK without 
possibility to consider a min and max value per node. So the pure market driven oriented 
approach or merit order approach cannot be applied and, TSOs need to accomodate their 
GSK methodology accordingly, depending on the specificities of the grid and generation 
pattern in its control area. 

CWE TSOs always aim at harmonizing their methodologies. However, the GSK is very 
specific for each control area and its generation. Therefore, each CWE TSO determines the 

GSK in a way most suitable for its control area. This explains the difference between TTG 

and TTN, which reflect the very different generation structure. 
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6.6.1.7 FRMs 

In our view, deviations related to remedial actions triggered by TSOs (such as voluntary 

topology changes, HVDC or PST settings, or redispatching) should not be accounted within 
the FRM setting. Indeed, those result from decisions by TSOs whose impact can be 
anticipated, unlike the other dimensions mentioned in page 12 of the proposal. 

TSOs should clarify how they intend to modify the scheduled flows to account for those 
voluntary updates between the capacity calculation and real time. 

 

Feedback of CWE TSOs: 

The FRM is determined by the timestamps where the forecasted load-flow is lower than the 
realized load flow. Therefore, only remedial actions that increase the real time load-flow on 
a CNEC are relevant for the FRM of this CNEC. Moreover, for efficiency in the process and 
considering the effort needed to archive, list and translate applied RAs from real time back 
to forecasted dataset, we only focus on the RAs which can, from a qualitative point of 

view, significantly impact the FRM. Considering these aspects, CWE TSOs compute PST-
adjusted FRM values, which do not take into account flow deviations related to PST 
settings. The use of redispatching and HVDCs generally has a positive effect on FRM values 
and is then not considered in the adjustment of scheduled flows. As the occurrence of an 
outage on the grid remains very rare, the consideration of flow deviations related to 
curative remedial actions has a negligible impact on the FRM values and does also not 
require to further modify the scheduled flows. It has also to be noted that CWE TSOs 

provide improved grid models in which foreseen remedial actions at the time of the 
capacity calculation are already applied. 

 

6.6.1.8 Validation of capacity (countertrading and redispatch) 

“The use of any of the above mentioned instruments has to be monitored, and is not 
dedicated to enlarge the flow-based or ATC domain, as it would become too large, thus 

unsecure. The output of this process is the amended flow-based and/or ATC domain.” 

We certainly acknowledge that the inclusion by individual TSOs of additional constraints in 
the capacity calculation or allocation because of internal constraints should be thoroughly 
monitored and justified. But we disagree with the statement that enlarging the FB or ATC 
domain systematically makes operation less secure. Indeed, TSOs may use alternative 
remedial actions, such as countertrading or redispatch to restore secure system operation. 
In this regard, the MPP calls for a capacity calculation and allocation that leads to the most 

efficient trade-off between the various means TSOs can rely on to secure system 
operation. 

 

Feedback of CWE TSOs: 

As explained in the Consultation report, CWE TSOs welcome the proposal to consider 
economical parameters in the process. However CWE TSOs consider the topic of 
implementing costly remedial actions in order to adapt the capacities and use of 

congestion rent for redispatch to be an NRA decision. TSOs would additionally like to 
inform that related discussions are also ongoing at ENTSO-E level. 

 

6.6.1.9 Back-up procedures 

“The back-up process has to be reliable in order to ensure that capacity will always be 
delivered to the market players. In case the process fails, the last computed capacity will 

be provided to the allocation platform. For example, in case the intraday capacity 
calculation fails, the TSOs will provide to the allocation platforms the leftover of the day 
ahead capacity.” 

It is not clear what this really means. The fall back is the current procedure?   

 

Feedback of CWE TSOs: 

The backup procedure foresees that the leftover capacity per CWE border and direction 

shall be determined based on the Day-ahead flow-based domain and the day-ahead 
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Market clearing point using the ATC extraction algorithm from the current procedure. But 

no additional (bi- or multi) lateral assessment shall take place. 

 

6.6.2 Questions by MPs following consultation process 

6.6.2.1 The calculation of ID RAMs 

What is taken into account in practice? An example with historical measurements on a 

particular CNE would be welcome. 

 

Feedback of CWE TSOs: 

The calculation of CNE is explained in the Methodology document. The calculation of RAMs 
does  not differ from the DA FB calculation. Historical information from DA point of view is 
already provided by TSOs on the www.jao.eu website for MPs. 

 

6.6.2.2 Stopping XB exchanges during the capacity calculation process 

MPs consider this might reduce market efficiency (in particular when there are several 
recomputations) but understand this would allow considering reduced RAMs. Could TSOs 
provide figures about how much placing ID markets on hold during recomputation leads to 
reduced RAMs? 

 

Feedback of CWE TSOs: 

The FB IDCC methodology does not deal with trading on capacities and does not refer to a 
stop in the XB exchanges during the CC process. 

The CWE FB IDCC method will be operationalized with only one re-computation for the full 
day before gate opening. More re-computations for Intraday are to be expected as part of 

the CORE initiative. 

 

6.6.2.3 Favoring certain directions for capacity increase through RA optimization 

In terms of favoring certain directions for capacity increase through RA optimization, MPs 
want to highlight that their feedback do not oppose. They may differ slightly (mainly due 
to the extremely short delay they had to answer the consultation: 2 weeks) but tend 
towards the same direction, as long as there are only a few IDCCs, TSOs should give more 
value to enhancing the FB domain in the intraday or day-ahead market direction 
(depending on the timing of the recalculation) than in the reverse direction. At least the 

impact assessment should monitor such an indicator. 

 

Feedback of CWE TSOs: 

The present objective function is to increase the minimum relative margin by finding 
remedial actions that aim at improved capacities based on the day-ahead market results. 
The RAO tries to maximize the margins of elements to be optimized relatively to their 
sensitivity to exchanges, without market assumption (i.e. without a preference to any 

particular exchange directions). This can be explained as increasing the space around the 
market clearing point of the day-ahead market as illustrated in figure 3 below. 
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Figure 3: Illustration of the non-discriminatory approach to increase the space 

around the market clearing point of day-ahead without one border being 
advantaged over another. 
 
This means that a remedial action will be selected and implemented if it increases the 
margin on the limiting branch (among the CNECs to be optimized) considering the already 
achieved minimum margin. 

From this approach it follows that the day-ahead market clearing point (more precisely its 
position in the FB domain) determines the directions in which the domain is optimized.  

Furthermore it can be noted that the objective function of the RAO is always the same 
independent of the day-ahead market clearing point being included in the FB domain or 
not.  

 

6.6.2.4 Impact assessment & performance indicators 

MPs questioned the impact assessment, and suggested several performance indicators. 
Could the TSOs simulate additional results with such indicators since March?  

 

Feedback of CWE TSOs: 

CWE TSOs are performing an internal parallel run since May 30th, 2017 in order to get 
more quantitative results and perform a more reliable and representative impact 
assessment. This internal parallel run will continue during 2018 and will be followed by an 

external parallel run, whose results will be shared with Market Parties. 

As the behavior of market participants in the intraday timeframe is not predictable, CWE 
TSOs are not only looking at the capacity in the DA market direction, but are also 

computing a market indicator that takes into account all the market directions. 

CWE TSOs welcome any suggestion from Market Parties about new indicators. 

 

6.6.2.5 Multiple IDCCs  

MPs welcome the announcement by CWE TSOs that multiple IDCCs will be performed in 
the future. An indicative schedule would be welcome for this development. 

 

Feedback of CWE TSOs: 

CWE TSOs acknowledge that multiple recomputations during intraday increases security of 
supply and reduces the uncertainty level which allows more capacity to be provided to the 

market. However, due to CACM GL deadlines, no major update (e.g. extension of the 

number of recomputations) of the intraday capacity calculation methodology is foreseen 
before the go-live of IDCC in the Core CCR. For Core IDCC, multiple recomputations of 
capacity are already foreseen as provided in the Core FB IDCC Proposal. 
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6.6.2.6 External constraints  

As of the external constraint, it is unclear to market parties to which extent voltage 
stability issues extent can be considered as cross-border related. Also, if external 
constraints prevent the market clearing point to deviate significantly from the forecast (i.e. 
the MCP immediately before the recomputation?), this should be duly taken into account in 
the FRM, which should be reduced consequently. 

 

Feedback of CWE TSOs: 

The FRM values cover uncertainties of the input parameters and not of the applied model 
itself, therefore External Constraints have no effect on the FRM values. 

Extreme situations far away from the original market clearing point cannot be reflected in 
the linear approximation that is used in the DC loadflow. This approximation only remains 
valid in a certain area around the market clearing point. Therefore, moving far away from 

the original assumption, leads to large model inaccuracies and a failure of the model. This 
implies, that a stable grid operation is not guaranteed anymore and TSOs are obliged to 
prevent this. 

 

6.6.2.7 XB redispatch  

We understand that XB redispatch would shift the FB domain, and would welcome more 
details on the way CWE TSOs intend to organize XB redispatching. In any case, full 

transparency should prevail on redispatching as soon as such actions are triggered by 
TSOs (i.e. before real time), as they can significantly affect price formation in all bidding 
zones. 

 

Feedback of CWE TSOs: 

CWE TSOs agree on the need for transparency for redispatch measures, but XB redispatch 

is out of scope of the present process. The application of redispatch is not triggered by 
capacity calculation. Instead some control blocks are using internal processes for the 
determination of preventive redispatch or real time system operations will decide close to 
real time if redispatch measures are necessary.  

 

6.6.2.8 ID Countertrading 

Do TSOs foresee to use the countertrading for CWE? If not, why? Is it foreseen in the 

future? 

 

Feedback of CWE TSOs: 

CWE TSOs consider the topic of implementing costly remedial actions (e.g. countertrading) 

in the process to be an NRA decision. Should these measures be necessary in order to 
safeguard security of supply, CWE TSOs consider this out of scope for the present process. 
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1 Management summary 

1.1 Purpose of the document 

The purpose of this explanatory note is to describe the concept of the Flow-Based Intraday 
Capacity Calculation (FB IDCC) and thereby to complete the Methodology for capacity 
calculation for intraday timeframe that is provided for approval to the CWE NRAs in the 
framework of Regulation 714/2009. It provides in particular a more detailed explanation of 
the methodology, the experimentation results and the further improvements foreseen. 

In order to ensure a manageable implementation of the FB IDCC within a reasonable 
timeframe, TSOs focused on a set of requirements to be covered by the present concept as 
a first step towards a CACM enduring solution. These are the following: 

• At least one FB ID computation should be performed for each time stamp (TS). 

• Concerning the network model, focus is mainly on DA CGM, possibility of the 

applicability of ID CGM will be analysed and potentially implemented.  

• For the remaining inputs, the methodology should be close to the day ahead 

(DA) method.  

• All Remedial Actions (RA) coordinated in DA should be considered if still 

available, and possible additional RAs should be considered. 

• In order to increase the coordination and ease the operational process, taking 

into account the time constraints, an optimizer will be developed to link RAs to 

Critical Network Element Contingency (CNEC) in a way to optimize capacities. 

• At the end of the capacity calculation process, ATCs will be extracted from the 

flow-based domains. 

This paper provides a detailed description of the inputs and processes. The major change 

compared to the FB DA method relates to RA optimization including usage of CNECs. Due 
to the time constraints in intraday, a highly automated process is needed.  

Particular attention has been taken in order to provide a clear objective function and 
ensure that the inputs allow to apply this new methodology. The other needed inputs, 
processes and outputs are also described in a similar way as in the FB DA approval 
package. 

The remainder of this document is structured as follows: chapter two contains an 

introduction. A description of the FB IDCC process is defined in chapter three and the 
experimentationpartial results of the internal parallel run with the first assessments and 
learnings are presented in chapter four. The next chapter describes the improvements on 
the inputs and the process for the future FB IDCC and chapter six provides technical and 
quality criteria for the parallel run.  
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2 Introduction 

2.1 Background of FB IDCC 

2.1.1 Recalculation of the existing Flow-Based Day-Ahead 

Capacity Values 

Due to the structural change in the electricity sector, mainly due to the increase of 

intermittent renewable energy sources, liquid and efficient intraday markets become more 
and more important. Cross border capacities are of major importance for the liquidity by 
increasing trade and balancing opportunities for the market players between market areas. 
While guarantying security of supply, TSOs have the obligation to deliver to the market as 
much available capacity as possible. 
 
With the implementation of the FB Market Coupling, CWE TSOs developed a flow-based 

capacity calculation for the day ahead timeframe. Using the latest available information on 

grid, demand and supply TSOs compute the available capacity before the day ahead 
allocation (12 am D-1). As this information is supposed to change over time, a 
recalculation of the available capacity after the day ahead timeframe might lead to 
additional capacity for the intraday allocation, supporting cross border trade and balancing 
opportunities for market parties. However, it has to be noted that a recalculation taking 
into account the latest available information on grid, demand and supply could also result 

in less available capacity for the intraday timeframe. In any case, the already allocated 
capacity will be ensured. 
 
According to the CACM Guideline the target model used in the capacity calculation 
methodologies shall be a flow-based approach and should ensure that cross-zonal capacity 
is recalculated within the intraday market timeframe based on the latest available 

information. Moreover, the frequency of this recalculation shall take into consideration 
efficiency and operational security. On the way towards a CACM compliant capacity 
calculation methodology CWE TSOs will apply a step-wise approach on the basis of the 
current intraday ATC solution and under consideration of the target model to be developed 

and implemented in the Core region. 

2.1.2 Current solution is an ID ATC calculation after FBMC process 

The current capacity calculation methodology for the intraday timeframe is based on an 
ATC approach (intraday ATC calculation). This solution is an outcome of a step-wise 
evolution from a bilateral increase/decrease process to a coordinated increase/decrease 
process.  
 
The intraday ATC calculation process was inspired by the process that was implemented 
before FB Go Live on the DE-NL and BE-NL borders and the CWE ATC day ahead process, 

which also combined different local processes with coordination on CWE level in 
consecutive steps. Starting point for the intraday ATC calculation methodology are the 
initial intraday ATC values, which result from the FB day ahead process. The initial intraday 
ATC is computed out of the day ahead FB domain around the day ahead market clearing 

point and is the result of a unique and common centralized computation. The first step is 
followed by a local assessment by CWE TSOs evaluating a possible increase or decrease on 

their own borders. The third step is a merging step by a common system. A Central 
Matching Tool (CMT) consolidates the increase requests and the decrease notifications. 
Based on this consolidated input, all CWE TSOs perform a local analysis that enables them 
to accept, partially accept or reject the requested capacity increases in a justified manner. 
Finally, the acceptance or rejection messages are handled in a common way by the CMT. 
 

2.2 Context of FB IDCC 

2.2.1 Request from CWE NRAs to design a Flow-Based IDCC 

process 

According to Regulation EC 714/2009, TSOs shall establish a congestion management 

method for the different timeframes taking into account the electrical and physical realities 
of the network. 
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After receiving the “Position Paper of CWE NRAs on Flow-Based Market Coupling” of March 

2015, CWE TSOs implemented a bilateral increase/decrease process starting from initial 

intraday ATC values, which was extended to a coordinated increase/decrease process by 
November 2015. This process allows for more capacity at the intraday timeframe, taking 
stock of recent information on grid, consumption, generation parameters and renewables. 
In February 2016 CWE NRAs communicated their position regarding the implementation of 
the coordinated intraday ATC calculation to CWE TSOs. CWE NRAs stressed that the 

proposed method is not in line with the request made in the Position Paper, since the 
proposed method is seen as a reassessment but not as a recalculation of the intraday ATC 
values by CWE NRAs. 
 
CWE NRAs and TSOs discussed the development of a flow-based capacity calculation for 
the intraday timeframe during 2016. In May 2016 a workshop was held in order to discuss 
the FB IDCC concept foreseen to be implemented in CWE, the challenges compared to FB 

day ahead and the implementation approach. Also the aim of the workshop was to provide 
detailed explanations and receive direct feedback from the regulators. 
 

After the decision taken by ACER on CCRs on November 17th 2016, CWE NRAs have 
communicated to CWE TSOs on January 4th 2017 a letter officially requesting CWE TSOs to 
continue with the development and implementation of a Flow-Based Intraday Capacity 
Calculation Methodology in CWE, as an extension of the original and already approved CWE 

FB DA MC. This letter also reminds that the Flow-Based Intraday Methodology has to be 
compliant with the general and content-related objectives of the CACM Regulation. 
 

2.2.2 Planning for implementation 

TheCWE TSOs aim at implementing a solution in the short term in order toare working 

towards the implementation of FB IDCC, which will replace the current coordinated 
bilateral increase/decrease process (see Figure 1 for the. The FB IDCC implementation 
planning). 

The next steps of the project will be an internal parallel run followed by an external parallel 

run beginning, up-to-date as of 2018. The launchthe submission of the process is foreseen 
in the second semester of 2018this document, can be found in Figure 1. 

 

CWE TSOs would like to highlight that this is a challenging planning reflecting the earliest 
go-live date seen as feasible as of this submission, but that high uncertainties remain, 
including: 

 progress in the central and local implementation of industrialized IT tools; 

 the need for significant testing and validation of these tools, as this is the first CC 

process running in CGMES format and using an automated RAO; 

 the potential need for further optimization of system performance, considering the 
shorter duration of the FB IDCC process when compared to the FB DA process. 

 the approval by NRAs of the FB IDCC methodology and potential requests for 
additional ammendments. 
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TSOs plan the go-live of FB IDCC on BD 20190619, but note that, considering the 

elements above, the go-live could be delayed until the end of September 2019. 

 

 

 

Figure 1: Planning for implementation FB IDCC.  

 
In parallel of the TSO activity, stakeholders will be consulted on the method beginning of 
2017. During meetings with NRAs and the CCG meeting, the project will inform the 

stakeholders of theadditional updates and next steps. 
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3 General principles of Flow-Based Intraday 

Capacity Calculation 

3.1 Inputs 

Each time intraday capacity will be computed, the TSOs will have first to provide all the 
required input data: Individual Grid Models (IGMs) aiming at representing the best forecast 
of his control area for the computed timestamps, especially for what concern the latest 
consumption forecast, topology, latest RES forecast, operating schedules of generators and 
exchange schedules, the list of Critical Network Elements (CNEs), Contingencies (Cs), Flow 
Reliability Margins (FRMs), available Remedial Actions (RAs), the Generation Shift Key 

(GSK) and the External Constraints (ECs). These inputs will be provided for each remaining 
hour of the day. 
 

3.1.1 ECs 

The following sections will depict in detail the method used by each TSO1 to design and 

implement external constrains. These methods were already approved together with the 
DA FB methodology. 
 

3.1.1.1 German External Constraint  

Amprion, TransnetBW and TenneT Germany determine the external constraints for the 
German CWE net position in order to limit the German export and import in 
interdependence with the day ahead market clearing point. As such, the deviation from 
expected flows can be restricted to avoid flows in real-time that are too far from the 
expected flows going through Germany and therefore, cannot be verified as safe during 
the flow-based process. As a consequence, the external constraint is set to a value in a 

certain range around the day ahead market clearing point. The magnitude of this range is 
based on offline studies. 

Under extreme grid conditions it can further be necessary to reduce the external constraint 
in order to ensure security of supply. 
Amprion, TransnetBW and TenneT Germany do not apply External Constraints for the 
German Market area.  

 

3.1.1.2 Dutch External Constraint 

TenneT NL determines the maximum import and export constraints for the Netherlands 
based on off-line studies, which include voltage collapse analysis, stability analysis and an 
analysis on the increased uncertainty introduced by the GSK, during different import and 
export situations. The study can be repeated when necessary and may result in an update 
of the applied values for the external constraints of the Dutch network. 

 

3.1.1.3 Belgian External Constraint 

To ensure operational security, Elia uses an import limit constraint as an additional FB constraint which is related to the voltage control and dynamic stability of the network. The value is set to be the global constraint minus the allocated capacities after Market Coupling (in relevant import or export direction) on non-CWE borders and the capacity calculated on non CWE borders. This limitation is estimated with offline studies which are performed on 

a regular basis. 
 

3.1.1.4 French External Constraint 

RTE will not use any External Constraint in most cases. 

In some specific cases (cold front for example) though, RTE could use an import/export 
limit constraint related to the voltage control and dynamic stability of the network. If 
required, these limitations will be calculated with a dynamic study performed on the 

                                                           
1Any time a TSO plans to change its method for EC implementation, it will have to be done with NRAs’ 
agreement, as it is the case for any methodological change. 
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afternoon of D-1. The use of External Constraints will be systematically reported to the 

NRA. 

3.1.1.5 Austrian External Constraint  

 
APG will not use an External Constraint in most cases. 

In some situations APG would use an import/export limit constraint to address specific load 
flow situations (e.g. change of the likely market direction). The EC would be based on 

offline studies which are performed on a regular basis and after first operational 
experience is gained with the bidding zone border split DE/AT. The use of External 
Constraints will be systematically reported to the NRA. 

 

3.2 FB ID CC Process 

On an abstract level, the Flow-based Intraday Capacity Calculation process can be 

described by the following flow chart in Figure 2. 
 
 
 
 

 
 
 
 
 
 
 

 
 
Figure 2: FB IDCC process. 

 
 
Once the inputs have been provided, the Regional Security Coordinators (RSCs) in charge 

of the merging and computation will merge the IGMs. The aim of the merging process is to 
define a common set of data based on the data provided by the TSOs. This will result in 
Common Grid Models (CGMs). During the merging process quality checks are performed. 
For the construction of the CGMs the IGMs of CWE TSOs but also of every continental 
European TSO will be used. At the time of the merge this CGM is the best forecast of the 
infeeds and flows in Continental Europe. 
 

Once the CGMs are generated the qualification phase starts. The aim of the qualification 
phase is first to include the already allocated capacity and second to increase the capacity 
around the already allocated capacity. 
 
In order to achieve this goal, a branch-and-bound optimizer is used in order to  associate 

remedial actions to constraints  creating an additional margin that can be offered to the 
market participants. The  objective of the optimization is to maximize the relative margin 

of the CNEC that has the lowest relative margin using available RAs, which means to 
optimize those marginsRAMs that can be effectively optimized and yield the highest impact 
on capacities. The relative margin is the absolute margin RAM divided by the absolute sum 
of the fourcommercial bilateral CWE zone to zone PTDF. If a CNEC has a negative RAM, its 
relative margin will be equal to the RAM. 
 

The aim is to introduce a gain in terms of capacity and not absolute Ampere. Presently the 
PTDFs are computed before and after the choice of the preventive remedial actions. The 
risk policy of each TSO has to be respected during the association and the impact of the RA 
on CNECs has also to be assessed in order not to create an insecure grid situation. The 
outputs of this part of the process is, for each remaining hour of the day: 

 A coordinated set of preventive remedial actions, 
 A coordinated set of curative remedial actions for contingencies. 

 

Based on these outputs, the FB computation will be performed with the aim to deliver the 
flow-based parameters just like in the DA FB computation. 
The outputs of the FB computation process are for each remaining hour of the day: 

Inputs CNECs, Cs, IGMs, RA, GSK, FRM, EC TSO
s 

RS
Cs Qualification Remedial action optimization  

ATC extraction 

Validation of the capacity 

Merging 

FB ID ATCs 

FB computation Generation of the FB matrices 
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In some situations APG would use an import/export limit constraint to address specific loadflow situations (e.q. change of the likely market direction). The EC would be based onoffline studies which are performed on a reqular basis and after first operationalexperience is qained with the bidding zone border split DE/AT. The use of ExternalConstraints will be systematically reported to the NRA.

3.2 FB ID CC Process
On an abstract level, the Flow—based Intraday Capacity Calculation process can bedescribed by the following flow chart in Figure 2.

EC

'9 9 9 . . . FE . extraction

I Figure 2: FB IDCC process:
Once the inputs have been provided, the Regional Security Coordinators (RSCs) in chargeof the merging and computation will merge the IGMs. The aim of the merging process is todefine a common set of data based on the data provided by the T505. This will result inCommon Grid Models (CGMs). During the merging process quality checks are performed.For the construction of the CGMs the IGMs of CWE TSOs but also of every continentalEuropean TSO will be used. At the time of the merge this CGM is the best forecast of theinfeeds and flows in Continental Europe.
Once the CGMs are generated the qualification phase starts. The aim of the qualificationphase is first to include the already allocated capacity and second to increase the capacityaround the already allocated capacity.
In order to achieve this goal, a branch—and—bound optimizer is used in order to associateremedial actions to constraints creating an additional margin that can be offered to themarket participants. The— objective of the optimization is to maximize the relative marginof the CNEC that has the lowest relative margin using available RAs, which means tooptimize those marginsRAMs that can be effectivelv optimized and yield the highest impacton capacities. The relative margin is the abselute—margln—RAM divided by the absolute sumof the feurcommercial bilateral CWE zone to zone PTDF. If a CNEC has a negative RAM, itsrelative marqin will be equal to the RAM.
The aim is to introduce a gain in terms of capacity and not absolute Ampere. Presently thePTDFs are computed before and after the choice of the preventive remedial actions. Therisk policy of each TSO has to be respected during the association and the impact of the RAon CNECs has also to be assessed in order not to create an insecure grid situation. Theoutputs of this part of the process is, for each remaining hour of the day:. A coordinated set of preventive remedial actions,. A coordinated set of curative remedial actions for contingencies.
Based on these outputs, the FB computation will be performed with the aim to deliver theflow—based parameters just like in the DA FB computation.The outputs of the FB computation process are for each remaining hour of the clay:
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 a PDTF per hub and CNEC 

 a margin per CNEC 

 a list of limiting CNEC (pre-solved domain) 
 and, optionally, Power Shift Distribution Factors (including virtual hubs) per special 

grid element (Eg. HVDC links) 
 
In case the day ahead market clearing point is not included in the FB domain (at least one 
CNEC has negative margin after the Remedial Action Optimization and flow-based 
computation), the day ahead market clearing point will be automatically included in the 
domain (Annex 7.16.16.1). 

 
The resulting FB domain will then be used to extract the available transfer capacities 

(ATCs) for each remaining hour of the day, for each border and direction. Remedial Action 
Optimization, FB computation and ATC extraction will be performed in a central place by 
RSCs. 
 
As in any capacity calculation process, the results of Remedial Action Optimization, FB 

computation and ATC extraction will be subject to validation by TSOs. The aim of this 
validation is to verify if the computed flow-based domains and extracted ATCs are still 

secured after computation. The proposed methodology foresees different ways to perform 
a validation after Remedial Action Optimization and FB computation like using FAV, 
changing EC, modifying CNECs and/or change of RAs. However, it has to be noticed that 
for the time being no TSO intends to use one of these possibilities. Currently, only a 
validation of the ATCs after ATC extraction is foreseen. 
After the validation, the ATCs will be made available to the market players on the 
allocation platforms for the 24 hours. 
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a PDTF per hub and CNECa margin per CNECa list of limiting CNEC (pre—solved domain)and, optionally, Power Shift Distribution Factors (including virtual hubs) per specialgrid element (Eg. HVDC links)

In case the day ahead market clearing point is not included in the FB domain (at least oneCNEC has negative margin after the Remedial Action Optimization and flow—basedcomputation), the day ahead market clearing point will be automatically included in thedomain (Annex 7.—}6.16.—L).
The resulting FB domain will then be used to extract the available transfer capacities(ATCs) for each remaining hour of the day, for each border and direction. Remedial ActionOptimization, FB computation and ATC extraction will be performed in a central place byRSCs.
As in any capacity calculation process, the results of Remedial Action Optimization, FBcomputation and ATC extraction will be subject to validation by TSOs. The aim of thisvalidation is to verify if the computed flow—based domains and extracted ATCs are stillsecured after computation. The proposed methodology foresees different ways to performa validation after Remedial Action Optimization and FB computation like using FAV,changing EC, modifying CNECs and/or change of RAs. However, it has to be noticed thatfor the time being no TSO intends to use one of these possibilities. Currently, only avalidation of the ATCs after ATC extraction is foreseen.After the validation, the ATCs will be made available to the market players on theallocation platforms for the 24 hours.
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4 Flow-Based IDCC internal parallel run Results 

 Flow-Based IDCC Experimentation Results 
 

4.1 Approach of the experimentation 

TSOs in collaboration with RSCs performedare performing an experimentationinternal parallel run in several phases in order to develop the , test and verify a new capacity calculation process. for the intraday timeframe. The core of the experimentation has been the development of a new capacity calculation process is based on a Flowbased approach using ATC extraction to determine the final capacities to be provided to the market. 
The main focus of the internal parallel run is on implementing a new operational process 
on RSC and TSO side, and improving the Remedial Action Optimizer (RAO) in accordance 
with TSO's business requirements.  

For each of the phases an experimentation goal was defined and lessons learned from previous phase(s) were directly usedrequirement, while developing the final IT environment in next phase(s)parallel.  
During the parallel run, the results are monitored and analyzed in order to constantly improve the quality and development of the Intraday Flowbased process. 
 

Experimentation process 

The experimentation process is different Results for the timespan from the general FB process in order29/05/2017 to 31/03/2018 are analyzed.  
4.1 Approachavoid unnecessary actions 

The process of the internal parallel run is designed to be as muchclose as possible.  to the later operational process. Nevertheless, due to the challenges for the introduction of a new operational process like IT development and operator availability, different process timings and increased expert involvement is required. 
 
ThreeFive main steps inof the experimentationinternal parallel run process can be identified: 

 Initial data preparation, mapping & checks 
 Baseline computation (without RA) 

 Remedial Action Optimization 
 Flowbased computation  
 ATC extraction 
 Validation of capacities  1. Initial data preparation, mapping & checks 

The main objective is to prepare the input for baseline computation and the daily RA optimization and Flowbased computation. The following input is required: 
 Initial DA CGM (containing corrections on tie-lines inconsistencies, balance mismatch, correction of loadflow parameters etc.) 
 Reference program 
 Critical Network Elements, Contingencies and Remedial Actions (CNE, C, RA) 
 Generation Shift Key (GSK) 
 External Constraints (EC) 
 Initial and increased ID ATC domain (for comparison)  

1. Baseline computation 

The main objective of the baseline computation is to perform a FB computation 
excluding Remedial Action Optimization in order to assess the added value of the RA 

optimization on the provided ID capacity. 

 2. Remedial Action Optimization 

Explanatory note for capacity calculation for ID timeframe
4 Flow-Based IDCC internal parallel run Results_Flow-Based IDCC Experimentation Results

TSOs in collaboration with RSCs performedare performing an aeperimentatieninternal parallel run inseveral phases in order to develop—the, test and verify a new capacity calculation process: for theintraday timeframe. The eoreof—theaepernflentafien—has—been—thedevelepment—of—a—new capacitycalculation process is based on a Flowbased approach using ATC extraction to determine the finalcapacities to be provided to the market.
The main focus of the internal parallel run is on implementinq a new operational processon RSC and T50 side, and imDrovind the Remedial Action Optimizer {-RAGHn accordancewith TSO's business requirements:
weredireetl—y—usedrequirement, while developing the final IT environment in wet—phaseégparallel.
During the parallel run, the results are monitored and analyzed in order to constantly improve thequality and development of the Intraday Flowbased process.

E . l l'
Theaeperirnentatien—proeess—is—da—fferent—Results for the timespan fromWerder29/05/2017 to 31/03/2018 are analyzed.
4.1 Approachaveid—tmneeessary—aet-ions
The process of the internal parallel run is designed to be as muehclose as possible.— to the lateroperational process. Nevertheless. due to the challenges for the introduction of a new operationalprocess like IT development and operator availability, different process timings and increased expertinvolvement is reguired.
ZFhreeFive main steps ino_f the experimentatiefiintemal parallel run process can be identified:

0 Initial data preparation, mapping & checks
l

. . .
o Remedial Action Optimization
0 Flowbased computation
o ATC extraction
0 Validation of capacities
1. Initial data preparation, mapping & checks

The main objective is to prepare the input for basel-‘me—eemputation—and—the daily RA optimizationand Flowbased computation. The following input is required:
0 Initial DA CGM (containing corrections on tie-lines inconsistencies, balance mismatch,correction of loadflow parameters etc.)Reference programCritical Network Elements, Contingencies and Remedial Actions (CNE, C, RA)Generation Shift Key (GSK)External Constraints (EC)Initial and increased ID ATC domain (for comparison)

2. Remedial Action Optimization
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In this step ID capacities are optimized by applying a certaina set of shared remedial actions (see section 3.1.4. of Methodology). TSOs define the remedial actions that are available for the Remedial Action Optimization and the set of monitoredconsidered CNECs. 
 

4.2 Experimentation Results 

4.2.1 Phase 1: first step to define an intraday process2 

In phase 1, experimentation was performed on four runs of one time stamp (TS) each. In 
this phase, the objective function was to maximize the minimum absolute margin of all 
CNECs that constitute the FB domain. The aim was to test the first version of the process 
including the use of a Remedial Action Optimization algorithm and analyse first 

timestamps.  
 
The main results of this phase are: 

 Improved understanding of Remedial Action Optimization and impact of prepared 
inputs; 

 Improvements on Remedial Action Optimization objective function were identified. 
  3. Phase 2: experience over one dayFlowbased computation  
In phase 2, Remedial Action Optimization experimentation was performed on five runs of 

one full business day (24 TS) each. In this phase Remedial Action Optimization was 
perfomed only for a few TSs per day and afterwards the resulting RAs were extrapolated 
on the neighbouring hours. The Remedial Action Optimization was performed with the 
previous objective function and also with the new one to maximize the minimum relative 
margin. 
The objective was to fine-tune and finalize the methodology and to prepare phase 3 
activities in terms of tools and organisation on TSO and RSC level. The main objective of step is to perform a Flowbased computation considering all Remedial Action determined by the Remedial Action Optimization. 

4. ATC extraction 
ATCs are extracted from the Flowbased Domains of step 3 for each hour. 

5. Validation of capacities 
Before the ATCs are considered as final, each TSO has the opportunity to validate the calculated capacities. 

 
 

                                                           
2 During experimentation phase 1 APG was not fully integrated in all technical CWE processes yet. Therefore 
it was not possible to consider APG CNECs already in this phase. However APG was fully involved in the 
subsequent phases 2 and 3. 

Explanatory note for capacity calculation for ID timeframe
In this step ID capacities are optimized by applying—a—eefiaina set of shared remedial actions (seesection 3.1.4. of Methodology). TSOs define the remedial actions that are available for the RemedialAction Optimization and the set of monikereelconsidered CNECs.

The main obiective of step is to perform a Flowbased computation considering all Remedial Actiondetermined by the Remedial Action Optimization.
4. ATC extraction

ATCs are extracted from the Flowbased Domains of step 3 for each hour.
5. Validation of capacities

Before the ATCs are considered as final, each TSO has the opportunity to validate the calculatedcapacities.
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4.2 Intraday Flowbased Key Performance Indicators 

In order to assess and monitor the performance and the impact of the new intraday capacity calculation process, CWE TSOs developed four main indicators, the Intraday Flowbased Key Performance Indicators (KPI), that are more detailed below: 
 Computed Business Days 

MCP  
The main results of the second phase are: 

 Improved objective function gives better results from capacity perspective as the 
algorithm focusses more on the elements that are sensitive to the cross border 
exchanges instead of only the elements with absolute low margin; 

 Extrapolation of Remedial Action Optimization results does not give satisfying 

results and the extracted ATCs are low. 
 

4.2.2 Phase 3: gaining confidence to launch a parallel run 

In phase 3, Remedial Action Optimization experimentation was performed on four runs of 
five full business days (24 TS each). The optimization is performed for every hour only 
with the updated (new) objective function. 

The objective was to perform recurrent FB ID computations in order to develop a 
quantitative assessment of the proposed concept / methodology that can be approved by 
CWE NRAs. 

During this phase 3 experimentation, additional indicators have been developed to monitor 

 The DA Market Clearing Point (MCP) Inclusion: The indicator will look after Remedial 

Action Optimization to 
 ATC indicator 
 Minimum ATCs 

Results from 29/05/2017 to 31/03/2018 are analyzed. 
4.2.1 Computed Business Days 

The percentage of all successfully computed timestamps or business days during the parallel run indicates the reliability of the current process from an IT and operational point of view. 
The overall results for the internal parallel run and the 30 days moving average can be seen below.  

 
Figure 1: Computed Business Days (29/05/2017 to 31/03/2018) 
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4.2 lntraday Flowbased Key Performance Indicators
In order to assess and monitor the performance and the impact of the new intraday capacity calculationprocess, CWE TSOs developed four main indicators, the lntraday Flowbased Key PerformanceIndicators (KPI), that are more detailed below:

0 Computed Business Days

o fleWWGbHWWWHMindicator—MHWWAetIen—GptrmiiatIen—teo ATC indicator
0 Minimum ATCs

Results from 29/05/2017 to 31/03/2018 are analyzed.
4.2.1 Computed Business Days
The percentage of all successfully computed timestamps or business days during the parallel runindicates the reliability of the current process from an IT and operational point of view.
The overall results for the internal parallel run and the 30 days moving average can be seen below.

lntraday Flowbased KPI - 57% computed Business Days
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Figure 1: Computed Business Days (29l05l2017 to 31/03/2018)
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Overall, 57% of all business days are successfully computed. Main reasons for non-computed days are issues with the IT prototypes being used for the parallel run and challenges of a new daily operational process.  
Starting in November 2017 re-occurring IT issues prevent more computed business days. However, the problems could be fixed in April 2018 and a higher rate of computed business days is expected for the remaining parallel run. 
  

Explanatory note for capacity calculation for ID timeframe
Overall, 57% of all business days are successfully computed. Main reasons for non-computed days areissues with the IT prototypes being used for the parallel run and challenges of a new daily operationalprocess.
Starting in November 2017 re-occurring IT issues prevent more computed business days. However, theproblems could be fixed in April 2018 and a higher rate of computed business days is expected for theremaining parallel run.
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4.2.2 MCP indicator – percentage of the DA Market Clearing Point (MCP) 

Inclusion without FRM 

This indicator looks at the minimum absolute margin on the CNECs that will be monitored during the FB computation. after Remedial Action Optimization. If this value is below 0above or equal to 0 MW, the MCP is considered as non-included and is marked as redall congestions could be removed before the Flowbased calculation starts. In order to have an indicator reflecting the flows in the gridmodels, the security margins (ID FRM) are not considered for this indicator. 
The following figure shows the behavior of the MCP indicator (30 days moving average) from 29/05/2017 to 31/03/2018. 

 
Figure 2: MCP indicator (29/05/2017 to 31/03/2018) 

 
The DA MCP inclusion indicator without FRM averages at 82% for the internal parallel run. It surpasses values of 95% or higher in August and September, before it decreases below 55% during autumn due to a stressed grid situation and planned outages. At the end of 2017 several improvements in the grid and in the process were implemented that positively affected this indicator. 
In December, the positive MCP indicator values raises and remains at approximately 95% for the 30 days moving average in January, February and March. 
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4.2.2 MCP indicator — percentage of the DA Market Clearinq Point (MCP)Inclusion without FRM
This indicator looks at the minimum absolute margin on the CNECs that will be monitored during theFB computation: after Remedial Action Optimization. If this value is belew—Gabove or equal to 0 MW,the MCP is considered as Hen—included and is—ma-ed—as—Fedall congestions could be removedbefore the Flowbased calculation starts. In order to have an indicator reflecting the flows in thegridmodels, the security margins (ID FRM) are not considered for this indicator.
The following figure shows the behavior of the MCP indicator (30 days moving average) from29/05/2017 to 31/03/2018.
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Figure 2: MCP indicator (29/05/2017 to 31/03/2018)

The DA MCP inclusion indicator without FRM averages at 82% for the internal parallel run. Itsurpasses values of 95% or higher in August and September, before it decreases below 55% duringautumn due to a stressed grid situation and planned outages. At the end of 2017 several improvementsin the grid and in the process were implemented that positivelv affected this indicator.
In December, the positive MCP indicator values raises and remains at approximately 95% for the 30davs moving average in Januarv. Februarv and March.
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4.2.3 ATC indicators: theindicator 

The resulting ATCs per border and direction extracted from the ID FB domain are compared to the 
initial ATCs extracted from the DA FB domaincurrent Intraday ATC after FBMC increase/decrease process and a reference ATC obtained from a statistical analysis on the intraday behaviourbehavior of the market participants’ participants and cross border nominations.  
For each hour, thesethe differences for all borders are summed. If the sum is below 0, thenequal to or higher than zero, the value is markedcounted as red. positive. 
 The main results are shown below: 

 
Figure 3: ATC indicator (29/05/2017 to 31/03/2018) 

On average, 59% of the last phase are:timestamps show positive values which means that more frequently capacities similar or better fitting the historical market use, when compared to the ID ATC after FBMC increase/decrease process, can be offered to the market.  
 3 runs out of 4 (run 1 to 3) have very limited FB domain, except during weekends. 

This is illustrated in table 1 below, which provides the value of the above indicators 
for each hour of the business days simulated in run 1. Reasons are:  

o MCP non inclusion 
o High congestions in the used grid models 
o Lack of available/efficient RA in some congested areas 

o Usage of lower Imax (in run 4 higher Imax values have been used for 
some lines) 
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4.2.3 ATC ind-ieatera—t-heindicator
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The mainresults are shown below:
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Figure 3: ATC indicator (29/05/2017 to 31/03/2018)
On average, 59% of the last—phasearetimestamps show positive values which means that morefrequently capacities similar or better fitting the historical market use, when compared to the ID ATCafter FBMC increase/decrease process, can be offered to the market.
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Table 1: ExperimentationSimilar to the MCP indicator, constant high positive values can be seen starting in January, while low values occur during the stressed grid situations in autumn. 
In the figure below, the ATC indicator is shown for each border.  

 
Figure 4: ATC indicator per border (29/05/2017 to 31/03/2018) 

The ID ATC indicator reaches at least 70% for each individual border for the parallel run. The most positive impact can be observed for the German export capability with values over 85%. 
4.2.4 Minimum ATC 

This indicator compares the minimum ATC for the Intraday Flowbased process and the actual values of the ID ATC after FBMC increase/decrease process. The minimum ATC is the lowest ATC value of all commercial borders for each timestamp. In case the difference between the Intraday Flowbased process and the current process is zero or higher, the timestamp is counted as positive. 
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MWSimilar to the MCP indicator, constant high positive values can be seenstarting in January. while low values occur during the stressed grid situations in autumn.
In the figure below. the ATC indicator is shown for each border.
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Fi ure 4: ATC indicator er border 29 05 2017 to 31 O3 2018
The ID ATC indicator reaches at least 70% for each individual border for the parallel run. The mostpositive impact can be observed for the German export capabilitv with values over 85%.
4.2.4 Minimum ATC
This indicator compares the minimum ATC for the lntraday Flowbased process and the actual values ofthe ID ATC after FBMC increase/decrease process. The minimum ATC is the lowest ATC value of allcommercial borders for each timestamp. In case the difference between the Intradav Flowbased processand the current process is zero or higher, the timestamp is counted as positive.
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Figure 5: Minimum ATC indicator (29/05/2017 to 31/03/2018) 

On average, a value of 82% is observed for the minimum ATCs. In particular, during the more stressed grid situation in autumn and winter, constant high values can be seen, although the MCP inclusion and ATC indicator show decreased values for this period. This is caused by low initial ATC values of the current process during that period. The new calculated ATC are able to match or surpass them most of the time.  
The following figure gives a more detailed look of the actual values of the minimum ATCs. The differences between the current process and the IDCC process can be seen. 

 
Figure 6: Minimum ATC indicator – values in MW (29/05/2017 to 31/03/2018) 

The FB IDCC process shows higher minimum capacities when compared to the current ID ATC after FBMC incr/decr. process in 54% of all timestamps, and lower minimum capacities in around 19% of all timestamps. 
A noticeable positive effect on the minimum ATC occur for the range from 0 MW to 900 MW for positive values (dark blue bars). The frequency for higher delta of positive minimum ATCs slightly decreases with higher delta values. 
For negative values (grey bars), frequent decreases mainly occur for the range between 0 MW and 100  MW.  
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On average, a value of 82% is observed for the minimum ATCs. In particular, during the more stressedgrid situation in autumn and winter. constant high values can be seen, although the MCP inclusion andATC indicator show decreased values for this period. This is caused by low initial ATC values of thecurrent process during that period. The new calculated ATC are able to match or surpass them most ofthe time.
The following figure gives a more detailed look of the actual values of the minimum ATCs. Thedifferences between the current process and the IDCC process can be seen.
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Fi ure 6: Minimum ATC indicator — values in MW 29 05 2017 to 31 03 2018
The FB IDCC process shows higher minimum capacities when compared to the current ID ATC afterFBMC incr/decr. process in 54% of all timestamps, and lower minimum capacities in around 19% ofall timestamps.
A noticeable positive effect on the minimum ATC occur for the range from 0 MW to 900 MW forpositive values gdark blue bars). The freguency for higher delta of positive minimum ATCs slightly
decreases with higher delta values.
For negative values (grey bars ), frequent decreases mainly occur for the range between 0 MW and 100MW.
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One of the main drivers for the positive results for phase 3 run 1. 

 Only run 4 provides interesting results in terms of FB domain to be compared with 

initial ATC domain for normal business days. But even during this run, it can be 
noticed, as illustrated in the table 2 below, that non-inclusion of the MCP generally 
leads to negative results in terms of FB domain and related ID ATCs.  

 

 

Table 2: Experimentation results for phase 3 run 4. 

4.3 Assessment results and learnings 

 

Despite the suboptimal results of experimentation phase 1-3, there has been a significant 
improvement of the method and the RAO tool (as described in the sections above). The 
proper functioning of the proposed concept based on an optimizer has been verified as 
well. 
 
As illustrated in the table 1 and 2 above and the table 3 and 4 in chapter 8.2 the 

quantitative assessment performed in phase 3 shows limited results in terms of available 

ID capacity. Only in the last run of phase 3, results comparable with the initial ATC domain 

have been obtained. Qualitative assessment of these results shows however that MCP 
inclusion after this indicator is the Remedial Action Optimization generally leads to positive 

results in term of resulting ATCs compared to the initial ones. Based on this correlation, 
better fine-tuning of the inputs data and Remedial Action Optimization parameters as well 
as provision of additional RA for the Remedial Action Optimization with the objective to 
significantly reduce the use of automatic MCP inclusion have been identified as important 
improvements that would be implemented in further experimentation and parallel runs.  that defines the ideal set of Remedial Action to improve the capacities around the Market Clearing Point. 
 

4.3 MoreConclusion 

Results in terms of capacities show positive elements. 
Furthermore, there are additional benefits to the process that justify an implementation of FB IDCC: 

ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion
Hours

Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin

H01 1475 333 1003 66 1221 33 1843 191 1931 302H02 1015 215 1047 63 895 56 1544 172 2845 445H03 1463 283 -74 21 686 43 1821 141 2601 198H04 1513 131 -2266 -41 787 44 1984 122 2263 497H05 1408 122 -2293 -40 175 23 1900 65 1269H06 1095 243 -570 10 763 15 2005 149 1340 547H07 756 75 190 45 -1489 -355 2156 112 204 455H08 1123 114 -1761 -135 -120 -65 -1514 -64 174 358H09 1137 283 -1531 -70 -343 -10 138 0 97 119H10 1265 281 -1576 -42 -350 -136 934 52 1128 302H11 1154 276 -1513 -4 -209 -153 908 108 179 203H12 1193 271 464 45 -1421 -200 1297 81 207 203H13 1193 225 427 42 -587 -189 700 112 174 112H14 1283 136 981 45 -330 -168 1223 114 173 165H15 1393 130 1456 119 -1827 -215 866 98 174 289H16 1605 136 1680 92 -862 -185 1226 70 130 376H17 1000 116 1665 60 -1173 -132 1828 113 127 425H18 1120 83 212 -31 -1486 -135 2013 278 1563 308H19 637 69 -633 15 -1843 -38 1545 92 1983 253H20 1107 93 -494 0 -2002 -180 1798 137 1766 187H21 1588 43 1048 30 -1689 -146 1667 343 1571 158H22 1232 64 778 92 -121 17 2000 128 1128 251H23 1195 82 1362 58 1095 10 2013 171 1128 72H24 1705 145 1435 65 -1174 -48 1611 565 1128 77

1/11/2016 2/11/2016 3/11/2016 4/11/2016 6/11/2016
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Minimum Minimum Minimum Minimum Minimum
Total Sum Margin Total Sum Margin Total Sum Margin Total Sum Margin Total Sum Margin

that defines the ideal set of Remedial Action to improve the capacities around the Market ClearingPoint.

4.3 Me-IIeCOI'ICIUSiOI'I
Results in terms of capacities show positive elements.
Furthermore, there are additional benefits to the process that justify an implementation of PB IDCC:
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• A better coordinated process; 
• A more secure grid, as accuracy of forecasts is improved when compared to FB DA CC; 
• More transparency regarding results. 

However, more capacities for all directions compared to FB DA and the ATC increase/decrease process cannot be guaranteed with the new process. Optimization as the simultaneous optimization of FB domains can benefit the likelyin all market directions at the cost of capacity in the opposite 

directionsis not possible. 
 
New calculated FB IDCC domains reflect better the expected real-time situation which 

improves security of supply. 
 
Further improvements of the FB IDCC methodology, and especially the Remedial Action 
Optimization, have been identified as well. After the analysis of parallel run results quick 
wins will be implemented if possible. 

TheThe main challenges are to improve reliability of the process and the frequency of MCP inclusion. CWE TSOs commit to include the DA MCP in the FB ID CC domain up to the FRM value – except in case of force-majeure. In order to do so CWE TSOs foresee to include costly remedial actions to avoid automatic DA MCP inclusion. CWE TSOs will work on developing, testing and implementing this and seek for intermediate steps to reach this commonly agreed target with limited DA MCP inclusionAutomatic DA MCP inclusion for values higher than FRM should only occur in very exceptional cases. 
Automatic DA MCP inclusion for values higher than FRM should only occur in very 
exceptional cases (aim to reach a pre-defined threshold).  
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- A better coordinated process;- A more secure grid, as accuracy of forecasts is improved when compared to FB DA CC;- More transparency regarding results.

However more capacities for all directions compared to FB DA and the ATC increase/decreaseprocess cannot be guaranteed with the new processTGpHmliaHen as the simultaneous optimization ofFB domains ean—benefiit—the—elyi—nall market directions at—t—he—eest—ef—eapaeity—Ha—t—he—eppesiteWM

T—heThe main challenges are to improve reliability of the process and the frequency of MCP inclusion.CWE TSOs commit to include the DA MCP1n the FB ID CC domain up to the FRM value 2 except incase of force--majeure.
. . .A 11

inclusionAutomatic DA MCP inclusion for values higher than
exceptional cases .

FRM should only occur in very
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5 Developments for future FB IDCC  

 

The current FB IDCC method has been developed in the CWE area. The new capacity 
calculation region is now the Core CCR and subsequently a FB IDCC method will be 
developed in that CCRsCCR as set forth in CACM. The following improvements of the CWE 

FB IDCC methodology will therefore need to be coordinated at Core level. Hereafter is a list 
of possible future improvements to be implemented in that context: 

5.1 Additional recomputations in ID 

In the current process, only one recomputation is coordinated with all TSOs. This 

recomputation is performed in the evening of the D-1. In the future, additional 
recomputations (i.e. after IDCZGOT) could be implemented based on the updated set of 
data: IGMs, but also remedial actions, in order to assess more efficiently the capacity that 
can be provided to the market players. 

5.2 Improvements of the tools 

In the current version, the tools used are based on existing tools. In the future, new 
methods will be developed to focus the remedial action optimizer even more on the 
elements that will provide additional capacity by not optimizing the margin on all elements 
but only on the elements that limit the flow-based domain and thereafter the capacity that 
provided to the market players. 

5.35.2 Developments foreseen in order to cope with the 

evolution of the system in the region 

In the case of new HVDC interconnectors within the CWE area that will be operated in 

parallel with the AC system, the following is presenting possible adaptations to the 
capacity calculation process which would allow considering the influence of this grid 

element:  

The impact of an exchange over the HVDC is considered for all relevant Critical Network 
Elements Contingencies (CNECs).  

The outage of the HVDC interconnector is considered as a contingency for all relevant CNEs 

in order to simulate a zero flow over the interconnector, since this is becoming the n-1 
state. 

In order to achieve the integration of the HVDC interconnector into the FB process, two 
“virtual hubs” at the converter stations of the HVDC are added. These hubs represent the 
impact of an exchange over the HVDC interconnector on the relevant CNE/Contingency 
combinations. By placing a GSK value of 1 at the location of each converter station the 
impact of a commercial exchange can be translated into an equivalent PTDF value which 

will be called PSDF for Power Shift Distribution Factor. This action adds two columns to the 
existing PTDF matrix.  

 

  

Explanatory note for capacity calculation for ID timeframe
5 Developments for future FB IDCC
The current FB IDCC method has been developed in the CWE area. The new capacitycalculation region is now the Core CCR and subsequently a FB IDCC method will bedeveloped in that GGRSQ as set forth in CACM. The following improvements of the CWEFB IDCC methodology will therefore need to be coordinated at Core level. Hereafter is a listof possible future improvements to be implemented in that context:
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6 Criteria for an operational process 

TSOs will assess the process against several criteria. The following list is not exhaustive 
and will evolve during the parallel run, in order to provide the best measure of the 

reliability and outputs of the process.  

6.1 Criteria for the process operation 

The first criteria is to have a reliable process that can produce results every day. The 
number of process fails will be monitored. 

6.2 Criteria for the released capacity 

The second criteria will monitor the output of the process: 

 The already allocated capacity should be included in the domain with explicit 

remedial actions. 

 The capacity computed with the new process will be compared to the results of 
the coordinated bilateral increase/decrease process. 

 
The percentage of automatic DA MCP inclusion for values higher than the FRM values will 
be monitored separately 

6.3 Criteria for the market 

The updated capacity should provide more flexibility to the market players: 
 The updated capacity will be compared to the current behaviour of the market 

players in the market direction and in the opposite market direction. 
 The additional capacity that can be provided in the market direction will be 

monitored. 
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76 Annexes 

7.16.1 Annex 1: Example for automatic market clearing 

inclusion 

 

 

Step 1: Shift the FB domain according to the market clearing point 

Step 2: Add the origin (zero NPs) as a vertex when it is not part of the FB domain 

 

Step 3: Run the ATC extraction module to assess the ID ATCs 

A>B 

B>C 

Already allocated capacity 

Updated FB domain 

A>B 

B>C 

Updated FB domain 

Increased domain due to 
the use of “DA coverage” 
algorithm 

Already allocated capacity 

 

 

ATC extracted 

A>B 

B>C 

Updated FB domain 

Already allocated capacity 

A>B 

B>C 

Already allocated capacity 

Updated FB domain 

A>B 

B>C 

Updated FB domain 

Increased domain due to 
the use of “DA coverage” 
algorithm 

Already allocated capacity 

 

 

ATC extracted 

A>B 

B>C 

Updated FB domain 

Already allocated capacity 
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the use of "DA coverage"
algorithm
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7.2 Annex 2: Experimentation results for phase 3 run 2 and 

3 

 

 

Table 3: Experimentation results for phase 3 run 2. 

 

 

Table 4: Experimentation results for phase 3 run 3. 

ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion
Hours

Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin

H01 862 42 -669 -157 -1693 -33 1713 127 2012 466H02 -1459 -9 -669 -64 443 37 1306 66 2013 238H03 -1773 -61 -1870 -107 -2006 -20 1426 94 2013 241H04 66 70 -1927 -90 -2006 -112 1746 96 2013 296H05 -1115 38 -2027 -146 -1870 -164 1848 95 1084 281H06 -2223 -286 -1588 -184 -1924 -107 809 42 2013 267H07 -1773 -595 -1174 -308 -1337 -282 -680 -348 2013 268H08 -1877 -685 -2236 -241 -1843 -301 -841 -532 2013 247H09 -1969 -714 -1399 -313 -2007 -343 -1268 -434 2013 294H10 -1053 -614 -1873 -278 -1935 -330 -311 -441 2013 570H11 -1334 -606 -1831 -302 -2009 -396 -439 -284 2013 432H12 -1283 -539 -1486 -346 -1850 -379 -977 -227 2013 589H13 -1174 -529 -1662 -377 -1843 -323 -1057 -220 2013 501H14 -1337 -664 -1648 -373 -1843 -251 -598 -201 2074 415H15 -1174 -580 -1534 -448 -1843 -181 -681 -178 1640 459H16 -1629 -693 -1612 -452 -1843 -195 -1703 -170 617 432H17 -1174 -648 -1792 -462 -2065 -268 -1485 -243 578 432H18 -1291 -600 -2069 -460 -1956 -393 -1772 -245 1522 300H19 -640 -342 -1909 -283 -1888 -340 -2328 -220 1548 728H20 -1014 -279 -1285 -273 -1121 -336 -868 -251 2261 449H21 -389 -408 -1915 -327 -1950 -480 -287 -296 2381 339H22 -1843 -395 -1958 -388 -1843 -436 -1143 -212 1597 131H23 -1624 -625 -1263 -198 -1674 -203 -570 -58 2138 486H24 -450 -398 -1843 -338 293 33 1235 70 2532 212

17/10/2016 18/10/2016 19/10/2016 20/10/2016 23/10/2016

ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion ATC indicator MCP inclusion
Hours

Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin Total Sum

Minimum 

Margin

H01 2013 211 259 25 978 -18 1015 45 1514 174H02 2013 216 233 27 2013 279 -1316 -75 1287 180H03 2013 418 1365 36 2013 279 -2006 -132 1416 221H04 2013 202 1319 28 2013 97 -2006 -139 1494 188H05 2013 157 743 12 2013 97 -2006 -111 1319 320H06 1992 159 -780 -2 1717 222 -2008 -122 1440 207H07 -27 -69 71 -76 1174 69 -1531 -52 1161 194H08 311 -141 357 -77 -961 -103 -1472 -215 1065 199H09 -8 -134 -6 -16 427 15 -2010 -211 1234 280H10 -158 -123 -262 -71 802 23 -1928 -118 1651 195H11 177 -43 -240 -132 938 29 -2130 -119 2707 214H12 662 -39 -595 -154 -746 -3 -1973 -153 2488 170H13 308 -71 -697 -228 -968 -22 -2070 -31 2410 112H14 -330 -80 -1567 -249 -964 -28 824 51 2196 82H15 -825 -121 -650 -295 -954 -17 1062 48 1794 30H16 -1073 -178 -1773 -345 -1004 -49 1322 65 973 106H17 -369 -240 -1563 -411 -2192 -87 1291 65 1281 232H18 -1140 -251 -1641 -385 -1223 -207 630 23 1985 207H19 -599 -219 -1174 -410 -2011 -299 1221 24 1192 179H20 -762 -204 -220 -381 -2204 -321 174 6 2186 69H21 -98 -240 -1 -390 -2131 -38 804 25 769 76H22 -635 -147 -1309 -219 -1531 -19 -1340 -256 1219 186H23 312 -137 -862 -195 -1537 -21 -887 -4 1227 427H24 1665 41 583 37 -1651 -17 -204 -20 1078 62

24/10/2016 26/10/2016 27/10/2016 28/10/2016 29/10/2016
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Minimum Minimum Minimum Minimum Minimum
Total Sum Total Sum n Total Sum n Total Sum Total Sum n

—1693 -
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Total Sum Total Sum n Total Sum n Total Sum Total Sum n

H01 -
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Annex 3 

7.36.2 Annex 2: Current behavior of the remedial action 
tool 

In the following part, the remedial actions optimizer that wasis used in the 
experimentation phase 3internal parallel run is presented.  

The Remedial Action Optimizer (RAO) tool determines a set of Remedial Actions (RAs) that 

improve the flow-based domain according to a defined objective function. In the CWE FB 

IDCC framework, this function aims to increase the minimum relative margins in MW, 

around the Day-Ahead Market Clearing Point (DA MCP).. 

RAO needs several inputs: merged CNEC with the Remedial Actions to be used by the RAO 
tool, merged GSK, and merged CGM. The output of the RAO service is a coordinated set of 

RAs. 

Remedial ActionsRAs can be split into two different categories: Preventive Remedial 

Actions (PRA) and Curative Remedial Actions (CRA) (cf. 3.1.4). The aim of the RAO tool is 

to find the optimal set of PRAs and CRAs in order to enlarge the Flow-Based domain.  

 

7.3.16.2.1 Determining the PRAs and CRAs  

The RAO algorithm explores solutions through a sequential approach made of two sub-

problems: 

1. Preventive problem for all CNECs 

2. Curative problems for every Contingency (C) 

In the proposed method, all CNECs are monitoredconsidered during RAO in order to take 
into account the influence of remedial actions.  

It can be set as a constraint of the optimisation that the margins of certain CNECs shall not 

be optimised but only respect a certain value: 

 If the initial margin of such element is positive, it should not become negative. 
 If the initial margin is negative, it should not become even smaller than initially, or 

if smaller, not more than a defined threshold. 
On both preventive and curative steps, the available remedial actions are tested: the most 
efficient RA according to the objective function (see Section 1.1.2) is selected , which are 
then implemented. RAs are selected, tested and implemented one by one. The iterations 

are managed through  a search tree. Once the preventive optimization is finished, the set 
of preventive actions is fixed and implemented as starting point for all curative 
optimizations. For CRAs, approach is different, and is made C per C. 

 Algorithm keeps applying RA until one of the following conditions is fulfilled: 

In preventive :  

 All available preventive remedial actions have been evaluated 

 At a certain step of optimization, no preventive remedial actions improve the 
objective function more than a defined threshold 

In curative:  
 The maximum number of curative actions have been reached 
 All available curative remedial actions have been evaluated 
 At a certain step of optimization, no curative actions improve the objective function 

more than a defined threshold     
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773716.24 Determining the PRAs and CRAs
The RAO algorithm explores solutions through a sequential approach made of two sub—problems:

1. Preventive problem for all CNECs
2. Curative problems for every Contingency (C)

In the proposed method, all CNECs are monitoredconsidered during RAO in order to takeinto account the influence of remedial actions.
It can be set as a constraint of the optimisation that the margins of certain CNECs shall notbe optimised but only respect a certain value:
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In preventive :

. All available preventive remedial actions have been evaluated. At a certain step of optimization, no preventive remedial actions improve theobjective function more than a defined thresholdIn curative:. The maximum number of curative actions have been reached. All available curative remedial actions have been evaluated. At a certain step of optimization, no curative actions improve the objective functionmore than a defined threshold
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The two figures below illustrate the sequential approach and the search tree approach for 

RA selection (some names of CNECs are provided as an example):  

 
Figure 1: Presentation of PRA and CRA process selection. 

 

 
Figure 2: Presentation of the search tree approach for PRA and CRA process 
selection. 
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Preventive Optimisation,——————————— .—————-‘II \I I
: Implementation of :
I PRA based on I
I objective function I| I| I| I| I| I| I| I\ ll‘~___________ _______________.______IMinimum Margin cannot . . . .be further increased Curative Optimisation-————————'—— —————————————————————~I, \\I Proceed to CRA ‘I optimization for II contingency i=i+1 I: i
I III New II iteration for I: contingenq I
I i III Process Finished I: i
‘ I
\ I‘ II\________-—_______________________v

Figure 1: Presentation of PRA and CRA process selection.
Preventive CNECs:CNEC : « N71 Gramme Achene / Vigyz»CNEC : « N-1 Maasbracht — Siersdorf/Aubange»

0/
Best margin

. increasePreventive
. u . -‘Optimisation AStep 1 of preventive optimisation ____________________@000

Does one the combinatiors still increase the min margin? I /
_ N0 :Algo stops.PRA 3 found
’- Curative CNECS °f CO BE Gramme—Achene: (:0 FR Avelin — Gavrelle : co FR-BE Avelin —Avelgem CO DE-NL MaasbrachtCNEC: « ”’1 GrammeAchene /V'gV 2» « N-1 Avelini Gavrelle / ...» « N-1 Avelin —Ave|g/ ...>> - SiersdorfCNEC : « N-1 Gramme Achene /Aubange»CNEC : « N71 Gramme Achene / ...,»

PRA3Curative Nu mOptimisations -« CO by CO » O $00 060 90snap 1 ------------------------------------------------ smp_ 3A0 OA® 3A0
Figure 2: Presentation of the search tree approach for PRA and CRA processselection.
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7.3.26.2.2 Objective Function 

The present objective function is to increase the minimum relative margin by finding 
remedial actions that aim at improved capacities based on the day-ahead market 
results. The RAO tries to maximize the marginsRAM of monitored elements to be 
optimized relatively to their sensitivity to exchanges, without market assumption (i.e. 
without a preference to any particular exchange directions). This can be explained as 

increasing the space around the market clearing point of the day-ahead market as 
illustrated in figure 3 below. 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑀𝑎𝑟𝑔𝑖𝑛 (𝐶𝑁𝐸𝐶) =
𝑀𝑎𝑟𝑔𝑖𝑛(𝐶𝑁𝐸𝐶)

∑ |𝑃𝑇𝐷𝐹𝑖→𝑗(𝐶𝑁𝐸𝐶)|𝑖,𝑗∈ℎ𝑢𝑏𝑠

 

Figure 3: Illustration of the non-discriminatory approach to increase the space 
around the market clearing point of day-ahead without one border being 
advantaged over another.   

This means that a remedial action will be selected and implemented if it increases the 
margin on the limiting branch (among the monitored CNECs to be optimized) considering 
the already achieved minimum margin.  

 

Margins are assessed through DC loadflows in order to enable faster optimization and to 
get results, which are compliant with the current flow based capacity calculation processes. 
The borders for PTDF computation in the objective function are DE-NL, FR-BE, BE-NL, DE-
FRthe commercial bilateral borders of CWE. 

 

The output of the RAO is a coordinated set of PRAs and CRAs linked to each C.  

Found remedial actions are then applied for the final flowbased computation at each hour: 

- The set of preventive actions is applied on each and every CNEC. - For each contingency, the corresponding set of curative actions is applied on all 

CNECs linked with this contingency.  
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#7372611 Objective Function
The present objective function is to increase the minimum relative margin by findingremedial actions that aim at improved capacities based on the day-ahead marketresults. The RAO tries to maximize the marginsm of monitored—elements to beoptimized relatively to their sensitivity to exchanges, without market assumption (i.e.without a preference to any particular exchange directions). This can be explained asincreasing the space around the market clearing point of the day—ahead market asillustrated in figure 3 below.
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Figure 3: Illustration of the non-discriminatory approach to increase the spacearound the market clearing point of day-ahead without one border beingadvantaged over another.
This means that a remedial action will be selected and implemented if it increases themargin on the limiting branch (among the menitered—CNECs to be optimized) consideringthe already achieved minimum margin.

Margins are assessed through DC loadflows in order to enable faster optimization and toget results, which are compliant with the current flow based capacity calculation processes.The borders for PTDF computation in the objective function are BE—N-ITFR—BErBE—N-ITBE—FRthe commercial bilateral borders of CWE.

The output of the RAO is a coordinated set of PRAs and CRAs linked to each C.
Found remedial actions are then applied for the final flowbased computation at each hour:

- The set of preventive actions is applied on each and every CNEC.- For each contingency, the corresponding set of curative actions is applied on allCNECs linked with this contingency.
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7.46.3 Annex 43: List of remedial actions 

In the following part, the remedial actions that were used in the experimentation phase 3 
are presented. 

 

7.4.16.3.1 Amprion 

The list of RAs that are currently used for FB IDCC activities by Amprion is the following: 

 

PST 

PST Gronau 380kV 

 

6.3.2 APG 

Topological Remedial Action 

Bus bar coupler in St. Peter 220kV 

 

PST 

PST Ernsthofen 220kV (*) 
PST Tauern 220kV (*) 
PST Ternitz 220kV (*) 
 

(*) APG PSTs are going to be used in a range of max. + - 6 steps.  
 

7.4.26.3.3 Elia 

The list of RAs that are currently used for FB IDCC activities by Elia is the following: 

PST 380 Zandvliet 1 
PST 380  Zandvliet 2 

PST 380 Van Eyck 1 
PST 380 Van Eyck 2 
  
Opening of Bus-bar coupler in  Avelgem 380 
Opening of Bus-bar coupler in  Horta 380 
Opening of Bus-bar coupler in  Courcelles 380 

Open Line 220.513  Aubange-Moulaine 

Open Line 220.514  Aubange-Mont-Saint-Martin 
 

7.4.36.3.4 RTE 

The list of RAs that are currently used for FB IDCC activities by RTE is the following:  

Modification of the topology 

Avelin 400kV 

Beautor 225kV 
Bezaumont 400kV 
Chevalet 400kV 
Gavrelle 400Kv 
Lonny 400kV 

Mambelin 400kV 
Mastaing 400kV 

Moulaine 225kV 
Muhlbach 400kV 
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H63 Annex 4;: List of remedial actions
In the following part, the remedial actions that were used in the experimentation phase 3are presented.

-7—.4.—1-6.3.1 Amprion
The list of RAs that are currently used for FB IDCC activities by Amprion is the following:

PST
PST Gronau 380kV

6.3.2 APG
Topological Remedial Action
Bus bar coupler in St. Peter 220kV

P_ST
PST Ernsthofen 220kV (*)
PST Tauern 220kV (*)
PST Ternitz 220kV (*)

(*) APG PSTs are going to be used in a ranqe of max. + - 6 steps.

?—.4.—26.3.3 Elia
The list of RAs that are currently used for FB IDCC activities by Elia is the following:
PST 380 Zandvliet 1PST 380 Zandvliet 2PST 380 Van Eyck 1PST 380 Van Eyck 2
Opening of Bus—bar coupler in Avelgem 380Opening of Bus—bar coupler in Horta 380Opening of Bus—bar coupler in Courcelles 380Open Line 220.513 Aubange—MoulaineOpen Line 220.514 Aubange—Mont—Saint—Martin

7—.4.—36.3.4 RTE
The list of RAs that are currently used for FB IDCC activities by RTE is the following:
Modification of the topology
Avelin 400kVBeautor 225kVBezaumont 400kVChevalet 400kVGavrelle 400KvLonny 400kVMambelin 400kVMastaing 400kVMoulaine 225kVMuhlbach 400kV
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Revigny 400kV 

Sierentz 400kV 

Vigy 400kV 
Vogelgrun 225kV 
  

Opening of line 

Trois Domaines-Vandière 225kV 

Muhlbach-Scheer 400kV 
  

Modification of the dispatch 

Hydro power plant in Revin 
 

7.4.46.3.5 TNG 

The list of RAs that are currently used for FB IDCC activities by TNG is the following:  

 

PST 

Bürs 380/225kV 

 

Topological Remedial Action 

Dellmensingen 380kV 

 

7.4.56.3.6 TTG 

The list of RAs that are currently used for FB IDCC activities by TTG is the following:  

 

PST 

Diele 380kV 

 

Topological Remedial Action 

Opening of bus-bar coupler in Grafenrheinfeld 380kV 

Opening of bus-bar coupler in Doerpen West 380kV 

 

7.4.66.3.7 TTN 

The list of RAs that are currently used for FB IDCC activities by TTN is the following: 

 

PST 

PST Meeden W 380kV 

PST Meeden Z 380kV 

 

Topological Remedial Action 

Opening of bus-bar coupler in Lelystad 380kV 

Opening of bus-bar coupler in Ens 380kV 

Opening of bus-bar coupler in Doetinchem 380kV 

Opening of bus-bar coupler in Hengelo 380kV 

Opening of bus-bar coupler in Geertruidenberg 380kV 
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Revigny 400kVSierentz 400kVVigy 400kVVogelgrun 225kV
Opening of line
Trois Domaines—Vandiére 225kVMuhlbach—Scheer 400kV
Modification of the dispatch
Hydro power plant in Revin

714:46.3.5 TNG
The list of RAs that are currently used for FB IDCC activities by TNG is the following:

PST
Bl'Jrs 380/225kV

Topological Remedial Action
Dellmensingen 380kV

714756.35 TTG
The list of RAs that are currently used for FB IDCC activities by 'I'I'G is the following:

PST
Diele 380kV

Topological Remedial Action
Opening of bus—bar coupler in Grafenrheinfeld 380kV
Opening of bus—bar coupler in Doerpen West 380kV

H766.3.7 TTN
The list of RAs that are currently used for FB IDCC activities by TIN is the following:

PST
PST Meeden W 380kV
PST Meeden Z 380kV

Topological Remedial Action
Openinq of bus—bar coupler in Lelvstad 380kV
Openinq of bus—bar coupler in Ens 380kV
Openinq of bus—bar coupler in Doetinchem 380kV
Openinq of bus—bar coupler in Henqelo 380kV
Openinq of bus—bar coupler in Geertruidenberq 380kV
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Opening of bus-bar coupler in Diemen 380kV 

Opening of bus-bar coupler in Eindhoven 380kV 

Opening of bus-bar coupler in Zwolle 380kV 

Opening of bus-bar coupler in Borssele 380kV 

Opening of bus-bar coupler(s) in Maasbracht 380kV 

Opening of bus-bar coupler in Krimpen 380kV 

Opening of bus-bar coupler in Dodewaard 380kV 

 

The  
  

Explanatory note for capacity calculation for ID timeframe
Openinq of bus—bar coupler in Diemen 380kV
Openinq of bus—bar coupler in Eindhoven 380kV
Openinq of bus—bar coupler in Zwolle 380kV
Openinq of bus—bar coupler in Borssele 380kV
Openinq of bus—bar coupler(s) in Maasbracht 380kV
Openinq of bus—bar coupler in Krimpen 380kV
Openinq of bus—bar coupler in Dodewaard 380kV

T:he
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availability of remedial actions for the RAO from the list above will be determined on daily 

basis and are related to the gridconditions.  

 

Explanatory note for capacity calculation for ID timeframe

availability of remedial actions for the RAO from the list above will be determined on dailvbasis and are related to the qridconditions.
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7.56.4 Annex 54: CWE Flow-based Intraday Capacity 

Calculation Consultation Report 

Results of the consultation in March 2017 

CWE Flow-Based Intraday Capacity Calculation Survey results: Executive 
Summary of answers received from the Market Parties 

The online survey was available for Market Parties from 1st March 2017 to 15th March 2017. 

In total, 4 Stakeholders (Market Participants and Associations) submitted their answers.  

The public consultation process is anonymous, therefore the identity of respondents will 
not be disclosed with the publication of this consultation’s outcome. Please note that it was 
however disclosed to the CWE National Regulatory Authorities together with the complete 
responses.  

Main market views and recurring comments have been summed up in this report. The CWE 
TSOs wish to clarify that the contents of this document are intended to summarize the 

results obtained in the public consultation. This also means that the report should not be 
interpreted as the CWE TSOs’ position on the concerned topics. The CWE partners will do 
their best to reply to all comments and concerns. However before engaging in more in-
depth discussions within the project and with market parties, CWE TSOs cannot commit to 
comply with all reported concerns and requests.  

In addition to specific observations (see below), market parties provided TSOs with general 
comments. Some market parties raised concerns over the fact that TSOs do not include 

countertrading as a possible remedial action. In addition, the consideration of different 
FRM values for cross-zonal capacity calculation and security assessmenst is perceived as 
discriminatory behavior. All responses by market parties expressed concerns over TSOs’ 
ability to re-assess ID ATCs, and generally, over TSOs’ possibilities to manually influence 
available capacities. 

Even though this consultation focuses on the capacity calculation process, some market 

parties further criticize that capacity allocation is based on ATC values, which are extracted 
from the flow based intraday domain. Market parties express that they see a need for a 
fully flow based capacity allocation system, which from their point of view is a prerequisite 
for the full exploitation of possible welfare gains. 

7.5.16.4.1 Section 1: Survey Questions  

7.5.1.16.4.1.1 A.) Introduction 

1. After studying the consultation document, do you have a clear view on 

the challenges and benefits of the implementation of Flow Based 

intraday capacity calculation? 

Three market parties explicitely answered this question.  

Two market parties express their satisfaction with the overview that is provided in the 
consultation document. However, TSOs are asked to provide exact numerical values for the 
parameters they plan to apply in the FB IDCC calculation process. In addition, two market 
parties express their fear that welfare gains of FB IDCC might be underestimated because 
of an inaccurate impact assessment. 

One market party states that the one calculation approach is acceptable as a first step for 
the implementation of FB IDCC, but urges for multiple recomputations during the day in 

the future. 

One market party states that the evidence provided by the experimentation results is 
insufficient. Furthermore, this market party is worried that an increase of available 
capacities compared to the current approach cannot be guaranteed. In addition, the 
market party fears that TSOs do not properly take into account the improvements in the 
quality of information in D-1 compared to D-2. 

Feed-back of the TSOs: 
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?—.56.4 Annex 55: CWE Flow-based Intraday CapacityCalculation Consultation Report
Results of the consultation in March 2017
CWE Flow-Based Intraday Capacity Calculation Survey results: ExecutiveSummary of answers received from the Market Parties
The online survey was available for Market Parties from 1St March 2017 to 15th March 2017.In total, 4 Stakeholders (Market Participants and Associations) submitted their answers.
The public consultation process is anonymous, therefore the identity of respondents willnot be disclosed with the publication of this consultation’s outcome. Please note that it washowever disclosed to the CWE National Regulatory Authorities together with the completeresponses.
Main market views and recurring comments have been summed up in this report. The CWETSOs wish to clarify that the contents of this document are intended to summarize theresults obtained in the public consultation. This also means that the report should not beinterpreted as the CWE TSOs’ position on the concerned topics. The CWE partners will dotheir best to reply to all comments and concerns. However before engaging in more in—depth discussions within the project and with market parties, CWE TSOs cannot commit tocomply with all reported concerns and requests.
In addition to specific observations (see below), market parties provided TSOs with generalcomments. Some market parties raised concerns over the fact that TSOs do not includecountertrading as a possible remedial action. In addition, the consideration of differentFRM values for cross—zonal capacity calculation and security assessmenst is perceived asdiscriminatory behavior. All responses by market parties expressed concerns over TSOs'ability to re—assess ID ATCs, and generally, over TSOs’ possibilities to manually influenceavailable capacities.
Even though this consultation focuses on the capacity calculation process, some marketparties further criticize that capacity allocation is based on ATC values, which are extractedfrom the flow based intraday domain. Market parties express that they see a need for afully flow based capacity allocation system, which from their point of view is a prerequisitefor the full exploitation of possible welfare gains.
775716.44 Section 1: Survey Questions
77571716.4.1.1A.) Introduction
1. After studying the consultation document, do you have a clear view onthe challenges and benefits of the implementation of Flow Basedintraday capacity calculation?
Three market parties explicitely answered this question.
Two market parties express their satisfaction with the overview that is provided in theconsultation document. However, TSOs are asked to provide exact numerical values for theparameters they plan to apply in the FB IDCC calculation process. In addition, two marketparties express their fear that welfare gains of FB IDCC might be underestimated becauseof an inaccurate impact assessment.
One market party states that the one calculation approach is acceptable as a first step forthe implementation of FB IDCC, but urges for multiple recomputations during the day inthe future.
One market party states that the evidence provided by the experimentation results isinsufficient. Furthermore, this market party is worried that an increase of availablecapacities compared to the current approach cannot be guaranteed. In addition, themarket party fears that TSOs do not properly take into account the improvements in thequality of information in D—l compared to D—2.
Feed—back of the T505:
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The economic assessment of the capacity in intraday is more difficult than in DA, indeed no 

agreed indicator as the social welfare exists. In the current version of the Explanatory 

Note, TSOs proposed two economic indicators. TSOs will investigate the feasibility of 
additional indicators as proposed by the market parties. 

In parallel, TSOs will perform an internal and external parallel run and the outcomes will 
allow for MPs and regulators to get a better view on the benefits and drawbacks of the FB 
IDCC methodology.  

The TSOs propose as a first step a recomputation based on updated information in the 
evening of the DA, after DA allocation but before gate opening. In future versions of the FB 
ID capacity calculation, TSOs will develop multiple recomputations in the ID timeframe to 
take into account the latest information of the market. 

Transparency topics (parameters and use of costly remedial actions) are further developed 
in the following question number 16. 

 

7.5.1.26.4.1.2 B.) Coordinated Flow Based intraday capacity calculation process 

One market party provided a combined comment on answers 2 to 9, which states that 
there seem to be too many opportunities for TSOs to intervene in the algorithm and to 
manually reduce capacities. From the point of view of this market party, this makes it 
impossible for market parties and regulators to determine how available capacities have 
been calculated, resulting in inefficient bidding strategies and, consequently, in welfare 
losses. 

 

2. Are the inputs for the capacity calculation clearly described and 

understandable (see M chapter 3.1 and EN chapter 3.1)3?  

Two market parties explicitely answered this question. 

Market parties advocate that TSOs compare historical forcasted flows with realized flows in 
order to set values for FRM. In addition, market parties wish to receive more information 

on TSOs’ risk policy, especially with regard to the assessment of FRMs and external 
constraints.  

Furthermore, market parties urge TSOs to demonstrate that their approach to determine 
GSKs is representative. Also, it is asked to review the CNEC selection criteria. 

Feed-back of the TSOs: 

Regarding the lack of information for the risk policy per TSO, the new ID FRM values will 
be published by the end of 2017 after the ID FRM assessment has been performed. 

CWE TSOs are convinced that the DA GSK approach used is representative. The method to 
generate the GSK in ID is the same as in DA. Furthermore, TSOs are updating the GSK 
with the new ID assumption. Moreover, the current use of ID capacity is smaller than the 
DA capacity, therefore the inevitable error made by the needed linearization of the GSK 
will be lower. 

In ID, most CWE TSOs are using the same method to determine their EC as in DA. 

The CNEC selection criteria are presently being investigated in the Core region. 

 

3. Is the capacity calculation process clearly described and 

understandable (see M chapter 3.2 and EN 3.2)?  

Two market parties explicitely answered this question. 

Market parties consider the description of the capacity calculation as insufficient and 
incomprehensible. More transparency is requested on the underlying parameters for 
capacity calculation. Additionally, the RAO algorithm is considered as not clearly described. 
Market parties state that costly remedial actions should only be taken into account if 
economically relevant. 

Feed-back of the TSOs:                                                            
3 M = Methodology, EN = Explanatory note. 

Explanatory note for capacity calculation for ID timeframe
The economic assessment of the capacity in intraday is more difficult than in DA, indeed noagreed indicator as the social welfare exists. In the current version of the ExplanatoryNote, TSOs proposed two economic indicators. TSOs will investigate the feasibility ofadditional indicators as proposed by the market parties.
In parallel, TSOs will perform an internal and external parallel run and the outcomes willallow for MP5 and regulators to get a better view on the benefits and drawbacks of the FBIDCC methodology.
The TSOs propose as a first step a recomputation based on updated information in theevening of the DA, after DA allocation but before gate opening. In future versions of the FBID capacity calculation, TSOs will develop multiple recomputations in the ID timeframe totake into account the latest information of the market.
Transparency topics (parameters and use of costly remedial actions) are further developedin the following question number 16.

77571726.4.1.2 B.) Coordinated Flow Based intraday capacity calculation process
One market party provided a combined comment on answers 2 to 9, which states thatthere seem to be too many opportunities for TSOs to intervene in the algorithm and tomanually reduce capacities. From the point of view of this market party, this makes itimpossible for market parties and regulators to determine how available capacities havebeen calculated, resulting in inefficient bidding strategies and, consequently, in welfarelosses.

2. Are the inputs for the capacity calculation clearly described andunderstandable (see M chapter 3.1 and EN chapter 3.1)3?
Two market parties explicitely answered this question.
Market parties advocate that TSOs compare historical forcasted flows with realized flows inorder to set values for FRM. In addition, market parties wish to receive more informationon TSOs' risk policy, especially with regard to the assessment of FRMs and externalconstraints.
Furthermore, market parties urge TSOs to demonstrate that their approach to determineGSKs is representative. Also, it is asked to review the CNEC selection criteria.
Feed—back of the T505:
Regarding the lack of information for the risk policy per TSO, the new ID FRM values willbe published by the end of 2017 after the ID FRM assessment has been performed.
CWE TSOs are convinced that the DA GSK approach used is representative. The method togenerate the GSK in ID is the same as in DA. Furthermore, TSOs are updating the GSKwith the new ID assumption. Moreover, the current use of ID capacity is smaller than theDA capacity, therefore the inevitable error made by the needed linearization of the GSKwill be lower.
In ID, most CWE TSOs are using the same method to determine their EC as in DA.
The CNEC selection criteria are presently being investigated in the Core region.
3. Is the capacity calculation process clearly described andunderstandable (see M chapter 3.2 and EN 3.2)?
Two market parties explicitely answered this question.
Market parties consider the description of the capacity calculation as insufficient andincomprehensible. More transparency is requested on the underlying parameters forcapacity calculation. Additionally, the RAO algorithm is considered as not clearly described.Market parties state that costly remedial actions should only be taken into account ifeconomically relevant.
Feed—back of the T505:
3 M = Methodology, EN = Explanatory note.
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The CWE FB ID capacity calculation process relies on the same principle as the DA capacity 

calculation process. The main change in the process is the introduction of the optimizer to 

choose the remedial actions in order to cover the already allocated capacity and increase 
the space around the day-ahead market clearing point for every hour. In DA, this activity 
is performed manually by the operators. 

Transparency topics (parameters and use of costly remedial actions) are further discussed 
in the following question number 16. 

 

4. Are the outputs of the capacity calculation process clearly described 

and understandable (see M chapter 3.3 and EN chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties feel sufficiently informed regarding the outputs of the capacity calculation 

process. 

Feed-back of the TSOs: 

The TSOs will remain available to the market parties through the CWE Consultative Group 
to continue the discussion on the outputs of the process. 

 

5. Which sections of the capacity calculation process should be more 

clearly described (see M chapter 3 and EN chapter 3)?  

Two market parties explicitely answered this question. 

Market parties ask for more information on the capacity validation process. 

Feed-back of the TSOs: 

For validation, it is planned to directly validate extracted ATC values instead of validating 
the ID FB domain. Therefore, each TSO can check the impact of the newly calculated ATCs 

on the grid and redetermine ATC values, if necessary, but only in order to ensure security 

of supply in exceptional cases.  

 

6. Is the re-assessment of ID ATCs for allocation process clearly 

described and understandable (see M chapter 3.4 and EN chapter 

3.3)?  

Two market parties explicitely answered this question. 

Market parties recommend that the MCP can be updated to account for potential cross 
border redispatching actions. In addition, one market party is concerned that TSOs have 
the option to oppose the new ID ATC domain. 

Feed-back of the TSOs: 

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

 

7. Do you feel sufficiently informed about the method of Remedial Action 

Optimisation and their influences for cross-border capacity (see M 

chapter 3.1 and 3.2)?  

Two market parties explicitely answered this question. 

Market parties ask for more detailed information on the method of remedial action 
optimization, especially with regard to alternative objective functions and the list of 

remedial actions under consideration. 

Additionally, one market party asks for more information about the impact of remedial 
action optimisation on capacity increase, and generally for more transparency regarding 
this process. 

Feed-back of the TSOs: 

CWE TSOs acknowledge that a certain level of transparency is required for market parties 
in order to gain confidence in the FB process and make the process as a whole more 

understandable. 

Explanatory note for capacity calculation for ID timeframe
The CWE FB ID capacity calculation process relies on the same principle as the DA capacitycalculation process. The main change in the process is the introduction of the optimizer tochoose the remedial actions in order to cover the already allocated capacity and increasethe space around the day—ahead market clearing point for every hour. In DA, this activityis performed manually by the operators.
Transparency topics (parameters and use of costly remedial actions) are further discussedin the following question number 16.
4. Are the outputs of the capacity calculation process clearly describedand understandable (see M chapter 3.3 and EN chapter 3.2)?
Two market parties explicitely answered this question.
Market parties feel sufficiently informed regarding the outputs of the capacity calculationprocess.
Feed—back of the T505:
The TSOs will remain available to the market parties through the CWE Consultative Groupto continue the discussion on the outputs of the process.

5. Which sections of the capacity calculation process should be moreclearly described (see M chapter 3 and EN chapter 3)?
Two market parties explicitely answered this question.
Market parties ask for more information on the capacity validation process.
Feed—back of the T505:
For validation, it is planned to directly validate extracted ATC values instead of validatingthe ID FB domain. Therefore, each TSO can check the impact of the newly calculated ATCson the grid and redetermine ATC values, if necessary, but only in order to ensure securityof supply in exceptional cases.
6. Is the re-assessment of ID ATCs for allocation process clearlydescribed and understandable (see M chapter 3.4 and EN chapter3.3)?
Two market parties explicitely answered this question.
Market parties recommend that the MCP can be updated to account for potential crossborder redispatching actions. In addition, one market party is concerned that TSOs havethe option to oppose the new ID ATC domain.
Feed—back of the T505:
No feed—back from the T505 as the re—assessment process is not part of the methodologyanymore.
7. Do you feel sufficiently informed about the method of Remedial ActionOptimisation and their influences for cross-border capacity (see Mchapter 3.1 and 3.2)?
Two market parties explicitely answered this question.
Market parties ask for more detailed information on the method of remedial actionoptimization, especially with regard to alternative objective functions and the list ofremedial actions under consideration.
Additionally, one market party asks for more information about the impact of remedialaction optimisation on capacity increase, and generally for more transparency regardingthis process.
Feed—back of the T505:
CWE TSOs acknowledge that a certain level of transparency is required for market partiesin order to gain confidence in the FB process and make the process as a whole moreunderstandable.
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However, to provide the list of RAs and their impact on the capacity calculation would be 

an increase of transparency, which would generally concern CWE market coupling, and 

which therefore is out of the scope for the FB IDCC methodology. In order to avoid 
different levels of transparency for the different time-frames, transparency related topics 
should be discussed on CWE level (e.g. in CWE Consultative Group meetings). 

 
 

8. TSOs developed the optimisation function in order to have a positive 

impact on the market as it will provide more domain in the likely 

market directions (around the DA market clearing point). Do you 

agree with this point of view (see M chapter 3.2 and EN chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties would favour an optimization function that prefers the most valuable 
market direction (which is described as the market direction that would mostly increase 
congestion rents under the assumption of fixed DA market prices). At the same time, one 

market party additionaly states that the optimization function should increases the domain 
in the direction that is most likely with the latest (updated) flow configuration. 

Feed-back of the TSOs: 

In response to the current optimisation function to optimise around the DA MCP, there was 
no shared opinion of market parties (MPs) observed.  

On one hand MPs mention that they prefer optimisation in the most profitable direction 
(with increasing congestion rent) while preserving left-over day-ahead capacity but on the 
other hand MPs also request to optimise market capacity in the likely market directions of 
FB DA which results in less capacity in the opposite market direction.  

As both views of MPs contradict, CWE TSOs were not able to give preference to either of 
the MPs suggestions. Furthermore, CWE TSOs would like to underline that due to remedial 
action optimisation a shift of the FlowBased domain is inevitable. This will lead to a 
capacity gain in some directions and a reduction of capacity in other directions. As prior 

studies performed have indicated that DA market spread does not necessarily align with 
the most congested areas in Intraday, TSOs aim to increase the domain around the DA 

MCP in all directions in a non-discriminatory manner for all borders. 

  
 

9. Do you think it is justified to optimize the ID FB domain around the 

DA Market Clearing Point (MCP), knowing it can lead to FB domain 

reductions in the unlikely market directions (see M chapter 3.2 and EN 

chapter 3.2)?  

Two market parties explicitely answered this question. 

Market parties would favour again an optimization function that is based on an updated 
MCP; ID ATCs should therefore be recalculated periodically.  

Feed-back of the TSOs: 

TSOs acknowledge that having multiple recomputations during Intraday, based on updated 
MCP, is the target solution. Periodic recomputations during the day considering the last 
nominated capacities are foreseen in a future version of FB IDCC. 

 

7.5.1.36.4.1.3 C.) Expert experimentation results and parallel run 

10.  Are you convinced by the experimentations performed so far and the 

foreseen developments (see EN chapter 4)?  

One MP is not convinced by the experimentations. The use of the automatic MCP inclusion 
for most of the time is seen as a consequence of an insufficient set of RA or other 
limitation of the current approach (i.e. GSK, CNEC selection). 

Another MP points out that the experimentiation is based on a very scarce evidence of five 
days and that further testing on the RA Optimization is needed. 

Explanatory note for capacity calculation for ID timeframe
However, to provide the list of RAs and their impact on the capacity calculation would bean increase of transparency, which would generally concern CWE market coupling, andwhich therefore is out of the scope for the FB IDCC methodology. In order to avoiddifferent levels of transparency for the different time—frames, transparency related topicsshould be discussed on CWE level (e.g. in CWE Consultative Group meetings).

8. TSOs developed the optimisation function in order to have a positiveimpact on the market as it will provide more domain in the likelymarket directions (around the DA market clearing point). Do youagree with this point of view (see M chapter 3.2 and EN chapter 3.2)?
Two market parties explicitely answered this question.
Market parties would favour an optimization function that prefers the most valuablemarket direction (which is described as the market direction that would mostly increasecongestion rents under the assumption of fixed DA market prices). At the same time, onemarket party additionaly states that the optimization function should increases the domainin the direction that is most likely with the latest (updated) flow configuration.
Feed—back of the T505:
In response to the current optimisation function to optimise around the DA MCP, there wasno shared opinion of market parties (MPs) observed.
On one hand MPs mention that they prefer optimisation in the most profitable direction(with increasing congestion rent) while preserving left—over day—ahead capacity but on theother hand MPs also request to optimise market capacity in the likely market directions ofFB DA which results in less capacity in the opposite market direction.
As both views of MPs contradict, CWE TSOs were not able to give preference to either ofthe MP5 suggestions. Furthermore, CWE TSOs would like to underline that due to remedialaction optimisation a shift of the FlowBased domain is inevitable. This will lead to acapacity gain in some directions and a reduction of capacity in other directions. As priorstudies performed have indicated that DA market spread does not necessarily align withthe most congested areas in Intraday, TSOs aim to increase the domain around the DAMCP in all directions in a non—discriminatory manner for all borders.

9. Do you think it is justified to optimize the ID FB domain around theDA Market Clearing Point (MCP), knowing it can lead to F3 domainreductions in the unlikely market directions (see M chapter 3.2 and ENchapter 3.2)?
Two market parties explicitely answered this question.
Market parties would favour again an optimization function that is based on an updatedMCP; ID ATCs should therefore be recalculated periodically.
Feed—back of the T505:
T505 acknowledge that having multiple recomputations during Intraday, based on updatedMCP, is the target solution. Periodic recomputations during the day considering the lastnominated capacities are foreseen in a future version of FB IDCC.

77571736.4.1.3 C.) Expert experimentation results and parallel run
10. Are you convinced by the experimentations performed so far and theforeseen developments (see EN chapter 4)?
One MP is not convinced by the experimentations. The use of the automatic MCP inclusionfor most of the time is seen as a consequence of an insufficient set of RA or otherlimitation of the current approach (i.e. GSK, CNEC selection).
Another MP points out that the experimentiation is based on a very scarce evidence of fivedays and that further testing on the RA Optimization is needed.
Version Final version 2.0 — Date 16-05-201729-06-2018 Page 36 of 52



Explanatory note for capacity calculation for ID timeframe  

Version Final version 2.0 – Date 16-05-201729-06-2018 Page 37 of 52 

For both of these MPs, it would be more relevant to consider DA market spreads to weight 

the variations of capacity in the different directions. 

Feed-back of the TSOs: 

TSOs performed the experimentation to gain first experiences and to examine the new 
process. In order to fine-tune the process and get more quantitative results, TSOs will 
perform an internal and external parallel run in 2017/2018 which results can be shared 
with NRAs and market parties to get a better view on the benefits and drawbacks of the 

new FB IDCC methodology. More details regarding the optimization function in general can 
be found in the answer to question number 8. 
 
 

11.  What are your expectations from the external parallel run process?  

Two MPs see very little benefit of an external run in a countinous trading market and would 

rather have an offline assessment of ID FB domain for historical values and for some 
specific scenarios in the future. 

One MP considers that the parallel run should be more thorough than what was performed 
for DA FBMC. Full data transparency should also accompany the parallel run from the start 
to speed up market participants’ understanding of the whole mechanism.  

Feed-back of the TSOs: 

An internal and external parallel run is essential for TSOs to gain experience from technical 

and operational point of view as the implementation of a fully working system and 
sufficiently experienced operators are needed before go-live. The parallel runs will also be 
used to fine-tune the process and get more quantitative results. 

Therefore, it is not feasible to conduct the proposed updated planning of an earlier go-live 
for FB IDCC. 

The results of the external parallel run will be shared with NRAs and market parties. In 

order to get a better view on the benefits and drawbacks of the new FB IDCC methodology 
the recomputation of a limited number of interesting business days (e.g. days of the 

internal parallel run) can be considered and shared with market participants. It is to 
mention that finding representive days for ID (as for the DA SPAIC analysis) is difficult 
which makes an ID SPAIC analysis not feasible, but TSOs are open for suggestions from 
market parties.  

TSOs will be at least as transparant as in CWE FB DA. More information on this topic can 

be obtained in the following question number 16. 

 
 

12.  Do you have enough information (results, explanations) about the 

performed IDCC experimentation to get a clear picture of the possible 

impact on cross-border capacities for the ID market (see EN chapter 

4)?  

Two MPs indicate that the approach and the impact assessment (in terms of types of 
outputs and variety of situations) should be improved.  

One MP claims lack of transparency on numerical figures. The other MP argues that the 

metrics used by the CWE TSOs for the impact assessment are probably more pessimistic 
than the ID FB domain. 

Feed-back of the TSOs: 

Experimentations are performed on a limited period of time, and this is why internal and 
external parallel runs are foreseen in order to provide a wide picture of the process 
behaviour. External parallel run results will be shared with Market Parties. CWE TSOs 
would like to remind Market Parties that lower uncertainties in ID do not necessarily lead 

to more capacities as some lines may be more loaded in ID compared to DA. Many 
paramaters and assumptions have been updated between DA and ID leading to different 
capacities, such as generation infeed, grid topology, and updated RES infeed based on the 
latest assumptions available when running the FB IDCC computation. 

 

Explanatory note for capacity calculation for ID timeframe
For both of these MPs, it would be more relevant to consider DA market spreads to weightthe variations of capacity in the different directions.
Feed—back of the T505:
T505 performed the experimentation to gain first experiences and to examine the newprocess. In order to fine—tune the process and get more quantitative results, TSOs willperform an internal and external parallel run in 2017/2018 which results can be sharedwith NRAs and market parties to get a better view on the benefits and drawbacks of thenew FB IDCC methodology. More details regarding the optimization function in general canbe found in the answer to question number 8.

11. What are your expectations from the external parallel run process?
Two MPs see very little benefit of an external run in a countinous trading market and wouldrather have an offline assessment of ID FB domain for historical values and for somespecific scenarios in the future.
One MP considers that the parallel run should be more thorough than what was performedfor DA FBMC. Full data transparency should also accompany the parallel run from the startto speed up market participants’ understanding of the whole mechanism.
Feed—back of the T505:
An internal and external parallel run is essential for TSOs to gain experience from technicaland operational point of view as the implementation of a fully working system andsufficiently experienced operators are needed before go—live. The parallel runs will also beused to fine—tune the process and get more quantitative results.
Therefore, it is not feasible to conduct the proposed updated planning of an earlier go—livefor FB IDCC.
The results of the external parallel run will be shared with NRAs and market parties. Inorder to get a better view on the benefits and drawbacks of the new FB IDCC methodologythe recomputation of a limited number of interesting business days (e.g. days of theinternal parallel run) can be considered and shared with market participants. It is tomention that finding representive days for ID (as for the DA SPAIC analysis) is difficultwhich makes an ID SPAIC analysis not feasible, but TSOs are open for suggestions frommarket parties.
TSOs will be at least as transparant as in CWE FB DA. More information on this topic canbe obtained in the following question number 16.

12. Do you have enough information (results, explanations) about theperformed IDCC experimentation to get a clear picture of the possibleimpact on cross-border capacities for the ID market (see EN chapter4)?
Two MPs indicate that the approach and the impact assessment (in terms of types ofoutputs and variety of situations) should be improved.
One MP claims lack of transparency on numerical figures. The other MP argues that themetrics used by the CWE TSOs for the impact assessment are probably more pessimisticthan the ID FB domain.
Feed—back of the T505:
Experimentations are performed on a limited period of time, and this is why internal andexternal parallel runs are foreseen in order to provide a wide picture of the processbehaviour. External parallel run results will be shared with Market Parties. CWE TSOswould like to remind Market Parties that lower uncertainties in ID do not necessarily leadto more capacities as some lines may be more loaded in ID compared to DA. Manyparamaters and assumptions have been updated between DA and ID leading to differentcapacities, such as generation infeed, grid topology, and updated RES infeed based on thelatest assumptions available when running the FB IDCC computation.
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7.5.1.46.4.1.4 D.) Publication of data 

13.  Do you have enough information regarding the Flow Based intraday 

capacity calculation process (see M chapter 5)?  

One MP answered yes to this question. 

Another MP regrets that the numerical values for each parameter used by TSOs are not 

provided. They also require more transparency regarding TSOs’ approaches to define FRMs 
and GSKs. 

Feed-back of the TSOs: 

Transparency issues, including numerical values, parameters used by TSOs, as well as 
TSOs’ approaches for defining FRMs and GSKs are further developed in question 16. In 
addition, please find additional information concering GSKs and FRMs in question 2. 

 

7.5.1.56.4.1.5 E.) Additional questions 

14.  What are your general expectations from the new FB IDCC process?  

Two MPs expect a significant increase in cross-border capacity in the most economical 
direction. Efficient trade-offs made by TSOs between internal redispatch and cross-border 
capacity reduction are also expected. 

Feed-back of the TSOs: 

CWE TSOs welcome this proposal to consider economical parameters in the process, 
however CWE TSOs consider the topic of implementing costly remedial actions in order to 
adapt the capacities and use of congestion rent for redispatch to be a NRA decision. TSOs 
would additionally like to inform that related discussions are also ongoing at ENTSO-E 
level.   

15.  What are the most important go-live criteria for the process from 

your point of view?  

One MP sees predictability as a key criterion. 

Two MPs agree that TSOs must be operationally ready and make sure that the IDCC will 
work smoothly and deliver in conformity to the impact assessment published. 

Another MP expresses its strong disappointment regarding the level of transparency before 
and after the go-live of DA FBMC and is, therefore, very wary about the conditions of the 

ID FBCC go-live. The key criteria that this MP will require is full data transparency (chapter 
5) and the inclusion of details regarding the manual adjustments made, remedial actions 
taken by the TSOs and their effects. They also request the publication of the intraday flow-
based domain (not only the final ATC values). From their point of view, market participants 
need to be able to fully predict the results of the calculation process. 

Feed-back of the TSOs: 

Transparency topics are further developed in the following question number 16. The FB ID 
domain will be communicated as of the starting of the external parallel run and after go-
live as well. ATC values will be publicly available, but as it is a FB methodology which is 
processed, the FB domain will be also provided to all interested parties. The same basis of 
communication as in FB DA will be used. Furthermore, during the external parallel run (at 
least 6 months) more data will be available for stakeholders, which can be input for their 
assessments to improve predictability. 

About any new indicator to be followed or developed, TSOs are open to investigate 
additional indicators considering economic parameters. In addition to the indicators 
provided by TSOs, MPs are also encouraged to compute indicators during the parallel runs 
and share the results with CWE TSOs. 
 
16.  What is your most important criterion regarding the capacity 

calculation process and output? (predictability of capacity, volume of 

capacity...)  

One MP highlights predictability and transparency as key issues to achieve an optimal use 
of the grid infrastructure. In their opinion, both would lead to an increase of capacity in the 

Explanatory note for capacity calculation for ID timeframe
??S.—1—.46.4.1.4 D.) Publication of data
13. Do you have enough information regarding the Flow Based intradaycapacity calculation process (see M chapter 5)?
One MP answered yes to this question.
Another MP regrets that the numerical values for each parameter used by TSOs are notprovided. They also require more transparency regarding TSOs’ approaches to define FRMsand GSKs.
Feed—back of the T505:
Transparency issues, including numerical values, parameters used by TSOs, as well asTSOs’ approaches for defining FRMs and GSKs are further developed in question 16. Inaddition, please find additional information concering GSKs and FRMs in question 2.

77571756.4.1.5 E.) Additional questions
14. What are your general expectations from the new FB IDCC process?
Two MPs expect a significant increase in cross—border capacity in the most economicaldirection. Efficient trade—offs made by TSOs between internal redispatch and cross—bordercapacity reduction are also expected.
Feed—back of the T505:
CWE TSOs welcome this proposal to consider economical parameters in the process,however CWE TSOs consider the topic of implementing costly remedial actions in order toadapt the capacities and use of congestion rent for redispatch to be a NRA decision. TSOswould additionally like to inform that related discussions are also ongoing at ENTSO—Elevel.
15. What are the most important go-live criteria for the process fromyour point of view?
One MP sees predictability as a key criterion.
Two MPs agree that TSOs must be operationally ready and make sure that the IDCC willwork smoothly and deliver in conformity to the impact assessment published.
Another MP expresses its strong disappointment regarding the level of transparency beforeand after the go—live of DA FBMC and is, therefore, very wary about the conditions of theID FBCC go—live. The key criteria that this MP will require is full data transparency (chapter5) and the inclusion of details regarding the manual adjustments made, remedial actionstaken by the T505 and their effects. They also request the publication of the intraday flow—based domain (not only the final ATC values). From their point of view, market participantsneed to be able to fully predict the results of the calculation process.
Feed—back of the T505:
Transparency topics are further developed in the following question number 16. The FB IDdomain will be communicated as of the starting of the external parallel run and after go—live as well. ATC values will be publicly available, but as it is a FB methodology which isprocessed, the FB domain will be also provided to all interested parties. The same basis ofcommunication as in FB DA will be used. Furthermore, during the external parallel run (atleast 6 months) more data will be available for stakeholders, which can be input for theirassessments to improve predictability.
About any new indicator to be followed or developed, TSOs are open to investigateadditional indicators considering economic parameters. In addition to the indicatorsprovided by TSOs, MPs are also encouraged to compute indicators during the parallel runsand share the results with CWE T505.
16. What is your most important criterion regarding the capacitycalculation process and output? (predictability of capacity, volume ofcapacity...)
One MP highlights predictability and transparency as key issues to achieve an optimal useof the grid infrastructure. In their opinion, both would lead to an increase of capacity in the
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most economical direction (as they allow market parties to provide TSOs with better 

predictions and this results in less uncertainties).   

Another market party stated that the most important criterion for capacity calculation is 
the volume of capacity in the likely market direction. They see capacity predictability 
relevant but not as an ultimate goal per se, since price forecasting depends also on other 
information. They underline that predictability relies also on full transparency by TSO on 
the availability of transmission network and on the common grid models to be used as 

inputs.  

Feed-back of the TSOs: 

CWE TSOs acknowledge that a certain level of transparency is required for market parties 
in order to gain confidence in the FB process and make the process as a whole more 
understandable. However, in order to avoid different levels of transparency for the 
different time-frames, transparency related topics should be discussed on CWE level (e.g. 
in CWE Consultative Group meetings). 

In FB IDCC at least as much transparency will be provided as for FB Day-Ahead (e.g. non-

anonymised presolved CNECs including Fref', FRM, FAV and RAM). Future changes in the 
level of transparency provided for FB Day-Ahead will also be taken into account for FB 
Intraday. 
 
In line with provided transparency for FB Day-Ahead, the impact of local TSO validation 
will be shared by publishing the Day-Ahead left-over ATC, extracted ID ATC from the 

Intraday FB domain and the validated Intraday ATC values provided for allocation. 
 
During external parallel run, CWE TSOs will publish the Intraday FB domain as well. 
 

7.5.26.4.2 Section 2: Additional questions / comments by MPs 

1. MPs request TSOs to keep working on extending the process and offer 

several recalculations of the domain (within the intraday timeframe) as 

there is a market need to have updates of the FB domain during the day. 

They believe that the target should be to perform a recalculation of the 

domain every hour to get a view on what is available for each hour, 

provided it keep the same exchange potential as the process today (it 

should not deteriorate). 

The TSOs agree that the target of the FB ID capacity calculation is not only to compute the 

capacity once in the evening of the DA but TSOs see the process as a first step to multiple 
recomputations. Performing additional computations during the day would require 
additional preparations, leading to a delay of the current implementation planning. Also, 
updated grid models (ID CGM) are required for re-computations but these have not been 
used in common processes, as the quality and stability is not clear for some TSOs. The 
frequency of this recalculations shall take into consideration efficiency and operational 

security and will be further developed. 

 

2. It is unclear to MPs whether the TSOs have decreased their Flow 

Reliability Margins (FRMs) as real time gets nearer. 

The aim of the FRM is to cover the uncertainties in the capacity calculation processes. In 
order to compute the FRM, TSOs compare the flows on the CNEC between the CGM that is 
used for the capacity calculation and the realized flow on this element. In the 
experimentation, TSOs have used proxy FRMs based on DA FRM but TSOs intend to update 
the FRM values before Go Live. As for DA, the values will be published per CNEC. 

 

3. Why do you consider an external constraint? Isn't the uncertainty 

already covered by the FRM? 

External Constraints prevent the system to reach extreme positions compared to the 
original market clearing point. They can also prevent grid behavior like voltage collapse 

that cannot be modeled with the current assumption (DC load flow). 

 

Explanatory note for capacity calculation for ID timeframe
most economical direction (as they allow market parties to provide TSOs with betterpredictions and this results in less uncertainties).
Another market party stated that the most important criterion for capacity calculation isthe volume of capacity in the likely market direction. They see capacity predictabilityrelevant but not as an ultimate goal per se, since price forecasting depends also on otherinformation. They underline that predictability relies also on full transparency by TSO onthe availability of transmission network and on the common grid models to be used asinputs.
Feed—back of the T505:
CWE TSOs acknowledge that a certain level of transparency is required for market partiesin order to gain confidence in the FB process and make the process as a whole moreunderstandable. However, in order to avoid different levels of transparency for thedifferent time—frames, transparency related topics should be discussed on CWE level (e.g.in CWE Consultative Group meetings).
In FB IDCC at least as much transparency will be provided as for FB Day—Ahead (e.g. non—anonymised presolved CNECs including Fref', FRM, FAV and RAM). Future changes in thelevel of transparency provided for FB Day—Ahead will also be taken into account for FBIntraday.
In line with provided transparency for FB Day—Ahead, the impact of local TSO validationwill be shared by publishing the Day—Ahead left—over ATC, extracted ID ATC from theIntraday FB domain and the validated Intraday ATC values provided for allocation.
During external parallel run, CWE TSOs will publish the Intraday FB domain as well.

#75726.4.2 Section 2: Additional questions / comments by MP5
1. MP5 request TSOs to keep working on extending the process and offerseveral recalculations of the domain (within the intraday timeframe) asthere is a market need to have updates of the FB domain during the day.They believe that the target should be to perform a recalculation of thedomain every hour to get a view on what is available for each hour,provided it keep the same exchange potential as the process today (itshould not deteriorate).
The TSOs agree that the target of the FB ID capacity calculation is not only to compute thecapacity once in the evening of the DA but TSOs see the process as a first step to multiplerecomputations. Performing additional computations during the day would requireadditional preparations, leading to a delay of the current implementation planning. Also,updated grid models (ID CGM) are required for re—computations but these have not beenused in common processes, as the quality and stability is not clear for some TSOs. Thefrequency of this recalculations shall take into consideration efficiency and operationalsecurity and will be further developed.

2. It is unclear to MPs whether the TSOs have decreased their FlowReliability Margins (FRMs) as real time gets nearer.
The aim of the FRM is to cover the uncertainties in the capacity calculation processes. Inorder to compute the FRM, TSOs compare the flows on the CNEC between the CGM that isused for the capacity calculation and the realized flow on this element. In theexperimentation, TSOs have used proxy FRMs based on DA FRM but TSOs intend to updatethe FRM values before Go Live. As for DA, the values will be published per CNEC.

3. Why do you consider an external constraint? Isn't the uncertaintyalready covered by the FRM?
External Constraints prevent the system to reach extreme positions compared to theoriginal market clearing point. They can also prevent grid behavior like voltage collapsethat cannot be modeled with the current assumption (DC load flow).
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4. The approach to define GSK remains relatively unclear: Regarding the 

German GSK, the fall-back solution is the GSK from a previous day; is it 

better than using the DA GSK? Does the French GSK include must-run 

units?  

The fallback solution for all GSKs is to take the GSK of the previous ID and not the one 
from DA.  

Regarding the French GSK, the method for ID is the same as for DA. All units, including 
must-run units which are in operation in the base case, will follow the change of the French 
net position on a pro-rata basis. 

 

5. Please provide more transparency on the application of FAV and the 

operational adjustment in FRM. 

CWE TSOs do not intend to use FAV to change the output of the ID FB calculation as ATC 
values will be validated directly. The final need of performing operational adjustment will 

be evaluated after the ID FRM values have been computed and determined by the end of 

the year 2017. 

As a rule, TSOs will be at least as transparent as in CWE FB DA, so future developments 
regarding the FB DA process will be considered in ID as well. 

 

6. Why is the relative margin denominator the sum of absolute PTDF and 

not the difference between the max and min PTDF?   

This approach was chosen in order to ensure non-discriminatory behavior of the objective 
function, as it prefers no particular exchange direction. 

No border will be advantaged as the room around the market clearing point is maximized. 
An illustration of this non-discriminatory approach can be seen in the figure below. 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑀𝑎𝑟𝑔𝑖𝑛 (𝐶𝑁𝐸𝐶) =
𝑀𝑎𝑟𝑔𝑖𝑛(𝐶𝑁𝐸𝐶)

∑ |𝑃𝑇𝐷𝐹𝑖→𝑗(𝐶𝑁𝐸𝐶)|𝑖,𝑗∈ℎ𝑢𝑏𝑠
 

 

7. Questions regarding further clarification of validation phase: 

 What does the computation exactly take into account?   
 How much time does it take?   
 What is the exact purpose of the validation? Can it be avoided?   

It is planned to perform the validation directly on the calculated ATC values instead of 
validating the ID FB domain. Therefore, each TSO can check the impact of the newly 
calculated ATCs on the grid by their own tools and redetermine ATC values, if necessary, 
but only in order to ensure security of supply in exceptional cases. Hereby, the latest 
information on the grid can be taken into account, e.g. unforeseen outages of grid 
elements since the start of the ID FB process. The timing depends on the availabi lity of 

input data as well as the computation times of the predecessing processes. 
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5. Please provide more transparency on the application of FAV and theoperational adjustment in FRM.
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A=>B A
. t.-..I ~ ‘ ~ ‘ g ’4— Relative margin to maximize:’ "‘L

4 ’ \
’ \/\ x’ ‘’ \\

D-l coupling point

7 > A=>C
Mary in (CNEC)Relative Margin (CNEC) =
m

7. Questions regarding further clarification of validation phase:
. What does the computation exactly take into account?. How much time does it take?What is the exact purpose of the validation? Can it be avoided?

It is planned to perform the validation directly on the calculated ATC values instead ofvalidating the ID FB domain. Therefore, each TSO can check the impact of the newlycalculated ATCs on the grid by their own tools and redetermine ATC values, if necessary,but only in order to ensure security of supply in exceptional cases. Hereby, the latestinformation on the grid can be taken into account, e.g. unforeseen outages of gridelements since the start of the ID FB process. The timing depends on the availability ofinput data as well as the computation times of the predecessing processes.
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8. Why should TSOs be allowed to oppose/reject the new ID ATC domain 

since the increase of capacities will be based on individual grid inputs? 

Although it is correct that the computed ID ATC is based on individual grid inputs, these 
inputs can change during the course of the day (e.g. due to updated grid forecasts, 
unforeseen outages, etc.). TSOs intend to mitigate the resulting risk, during intraday, by 

applying a reliability margin (i.e. FRM). Residual risk will be handled as force-majeur and 
solved by TSOs by other means.  

 

9. It should be possible that the MCP, which serves as a starting point for 

ID ATC extraction, can be updated to account for potential XB 

redispatching actions, as a result of the ID security assessment.   

Cross-border redispatch available before the FB IDCC process will be considered, as these 
are included in the individual grid models of the CWE TSOs. Although due to the cross-
border redispatch the domain will be shifted, the MCP will not be updated to ensure the 

already allocated capacities are properly taken into account. 

 

10. Taking the DA FB as a reference is contradictory with the 

recalculation of ID capacity (3.4.1.1): the base case should be to limit the 

capacities by the FB ID ATC and not the minimum of FB DA ATC and FB ID 

ATC. 

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

 

11. Concerning the ID ATC re-assessment, one MP stated that the 

proposed methodology maintains the freedom for individual TSOs to 

refuse the ID capacity increases proposed as a result of a centralized 

computation. This MP reasons that this freedom should be limited under 

three dimensions:  

 The approval process should apply to only one type of outcome of the 
centralized process, for instance the new ID Flow-Based domain. If all 
CWE TSOs recognize that the new FB domain is right, this means that they 
should cope with any corresponding increase/decrease in cross-zonal 
exchange capacity.   

 TSOs should be fully transparent on their motivation when opting out, 

make alternative consistent proposals, and propose improvements of the 
regional capacity calculation process as soon as an opt- out situation 
becomes frequent.   

 TSOs should take their decision quickly so that available capacity can be 
released to the market in a timely manner. To this end, the market party 
would suggest that no motivated response from CWE TSOs 30 minutes 

after proposing an increase should be considered as an acceptance.   

No feed-back from the TSOs as the re-assessment process is not part of the methodology 
anymore.  

12. TSOs consider different FRM in cross-zonal capacity calculation and in 

security assessment. MPs suggest to consider identical FRMs for cross-

zonal capacity calculation and for triggering internal redispatching 

actions. 

Today, it is not common practice for TSOs to apply reliability in security analysis. The main 
reason is related to the fact that the security analysis aims at identifying and coordinating 

remedial actions that will have to be considered to ensure a normal state of operation in 
real time. This process and the decision which remedial actions will be applied shall be 
updated and optimized several times, up to close to real time, which will always allow 
considering the impact of changes in the system. In contrary, the capacities that will be 

provided to the allocation platform as outcome of the capacity calculation processes will be 
considered as firm, which justifies the application of Flow Reliability Margin to cover the 

potential impact of uncertainties. Nevertheless, in the scope of System Operation 
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guidelines implementation, TSOs are assessing the possibility to consider reliability 

margins during security analysis, but this is out of scope of the FB IDCC methodology. 
 

13. MPs note that they do not understand why lower Imax figures were 

used in phase 3 of the experiment. Shouldn’t corrected results be 

published?   

CWE TSOs have used the correct Imax values during the whole experimentation phase. For 
cycle 4 of phase 3 the winter limits of the monitored grid elements have been used. These 
values are higher than the summer limits used in the first three cycles. Usually, TSO switch 
from summer to winter limits in November.  
  

Explanatory note for capacity calculation for ID timeframe
guidelines implementation, TSOs are assessing the possibility to consider reliabilitymargins during security analysis, but this is out of scope of the FB IDCC methodology.

13. MPs note that they do not understand why lower Imax figures wereused in phase 3 of the experiment. Shouldn't corrected results bepubHshed?
CWE TSOs have used the correct Imax values during the whole experimentation phase. Forcycle 4 of phase 3 the winter limits of the monitored grid elements have been used. Thesevalues are higher than the summer limits used in the first three cycles. Usually, TSO switchfrom summer to winter limits in November.

Version Final version 2.0 — Date 16-05-201729-06-2018 Page 42 of 52



Explanatory note for capacity calculation for ID timeframe  

Version Final version 2.0 – Date 16-05-201729-06-2018 Page 43 of 52 

 

6.5 Annex 5: Additional information on issues raised in 
NRAs’ position paper 

6.5.1 Flow Based Domain Calculation 

NRAs request TSOs to confirm that DACF files include: 

 the updated GSKs – based on the results of the DA market coupling; 
 the updated PST tap positions and Grid topology;  
 the updated load and RES forecasts; and 

 the remedial actions updated after the DA MCP inclusion so that they include RA 
already used for the DA FB domain (i.e. in the case of LTA-inclusion) 

CWE TSOs would like to highlight that the process of DACF creation is out of scope for 
capacity calculation. The FB IDCC process will use the latest information available, but it 
cannot be confirmed that updated RAs will already be included in the DACF. 

 

NRAs request TSOs to explicitly list all improvements achieved through the recalculation in 

DACF compared to D2CF 

The DACF includes the last consumption forecast, topology, last RES forecast, operating 
schedules of generators and exchange schedules. 

6.5.2 FRM calculations 

NRAs request TSOs to confirm that new FRM values used in intraday are calculated on the 

basis of DACF-files and will correspond to a reduced uncertainty compared to D-2, as 
announced in the Consultative Group Meeting of March 2017. 

CWE TSOs confirm that the ID FRM values are computed according to the FRM 
methodology described in this approval package and that ID FRM values are calculated by 

comparing DACF files to the snapshot files. Nevertheless, it cannot be guaranteed that 
there will be a reduction compared to the current operational FRM values for DA CC since 
different methodologies and timeframes were used for the DA and ID FRM calculations. 

NRAs reques TSOs to describe the post-processing of ID FRM data. The description should 
include, among others: 

 If the FRM applies to a CB or to a CBCO, 
 Which flows are used (N, N-1, average/max...), 
 The applied risk levels 

Harmonization is strongly recommended. Where no harmonized values or rules are used, 
the TSOs are asked to describe the TSO-specific values or rules. 

CWE TSOs clarify that the description of the post-processing of the data is included in this 
approval package. In case of a TSO applying an operational adjustment on the calculated 
FRM values, this TSO will provide additional justification to its national regulator 

6.5.3 Use of Remedial Actions 

NRAs request: As noted by market participants during the consultation phase, it is 
expected that re-dispatching measures taken to include the DA MCP in the DA flow-based 

domain (i.e. in the case of LTA-inclusion) are already taken into account in the DACF files, 
so before the calculation of the intraday FB domain. As a consequence, the use of 
coordinated RA in the RAO should not be steered towards including the DA MCP, but 
towards increasing the size of the ID FB domain. 

TSOs would like to point out that capacity calculation is performed at the same time as the 
daily security analysis process takes place. As the security analysis is not finalized by the 

time the IDCC process is started, RAs cannot be guaranteed to already be included in the 
DACF. 

6.5.4 Validation of capacities 

CWE NRAs do not consider ‘unforeseen market behaviour’ as a Security of Supply issue 
which can be handled as force majeure. Force majeure is a well defined situation and 
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every capacity reduction made for force majeure reasons should be duly justified by the 

TSOs and reported to NRAs. 

CWE TSOs have removed the corresponding reference to ‘unforeseen market behaviour’  
regarding the validation of capacities. 

6.5.5 Improvement of the flow-based parameter “inputs” 

NRAs request that the methodologies adopted for defining the following parameters do not 

exclude discrimination between internal and cross-zonal trade, leading to market distortion 
and inefficiency. In this respect, we recall the main of points for reconsideration: 

 The 5% PTDF CBCO selection rule 
 The use of external constraints, if not justified by the CACM Regulation 
 The use of positive FAVs, which should be exceptional 

CWE TSOs note that these topics are under discussion in FB DA and in the Core region, 
and once these discussions are finalized they will be discussed for IDCC. 

 

CWE NRAs encourage CWE TSOs to evolve towards dynamic assessments of Imax using 
DLR technology, including transparent and harmonized rules for post-processing the DLR 
forecasts 

CWE TSOs acknowledge the encouragement from NRAs, and note that the first pilot 
projects using DLR are ongoing. 

 

All methodological improvements on the flow-based parameter inputs reached at FB DA 
level, shall be translated as soon as possible to the FB ID level, with a maximum time 
delay of 6 months 

CWE TSOs note that it is unclear if improvements in DA can be implemented in ID within 6 
months. Furthermore, CWE TSOs note that focusing resources on delivering these 
improvements for ID would subtract from deliverable in other projects, such as the Core 

region. 

 

6.5.6 Flow-based allocation 

TSOs are requested by NRAs to closely collaborate with the XBID project to realize that the 
full flow-based domain can be used as soon as possible for market coupling. NRAs request 
TSOs to deliver a report of the work done and progress made towards the implementation 

of FB ID MC. This report needs to be delivered within one year after the go-live of FB ID 
CC. 

CWE TSOs acknowledge that using ATC values is suboptimal to using the Flow-Based 
domain, and note that CWE TSOs are already collaborating in the XBID project to realize 
Flow-Based market coupling for the intraday market. 

 

6.5.7 Increased number of recalculations (hourly) 

NRAs request TSOs to work towards multiple recalculations using the IDCF. Within one 
year after the go-live of FB ID CC NRAs request TSOs to deliver a report of the work done 
and progress made towards the implementation of multiple recalculations, and a 
corresponding project roadmap. 

CWE TSOs acknowledge that multiple recomputations during intraday increases security of 
supply and reduces the uncertainty level which allows more capacity to be provided to the 

market. However, due to CACM GL deadlines, no major update (e.g. extension of the 
number of recomputations) of the intraday capacity calculation methodology is foreseen 
before the go-live of IDCC in the Core CCR. For Core IDCC, multiple recomputations of 
capacity are already foreseen as provided in the Core FB IDCC Proposal. 
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6.5.8 Optimization of the FRM through improved intraday forecasting 

accuracy 

The improvements in the intraday common grid model will reduce uncertainties closer to 
real-time. This reduced uncertainty should be reflected in the significant lowering of the 
FRM values. NRAs request TSOs to deliver a report of the work done to reduce the FRM, 

together with a project roadmap for continuous improvement of forecast accuracy and 
uncertainty reduction. This report needs to be delivered within one year after the go-live of 
FB ID CC. 

TSOs have presented the results of the latest ID FRM to NRAs during the dedicated 
workshop, CWE TSOs have taken note about the request for a report one year after the 
go-live of FB IDCC. 

 

6.5.9 Earlier IDCZGOT 

CWE NRAs consider an earlier IDCZGOT (21:00 D-1) as possible improvement. CWE TSOs 

are asked to consider how this can be implemented. NRAs request TSOs to deliver report 
on the actions taken to anticipate or reduce the calculation time. This report needs to be 
delivered within one year after the go-live of FB ID CC. 

CWE TSOs note that ACER has taken a decision on the IDCZGOTand currently CWE TSOS 

are assessing the technical solution for existing and future intraday processes.. 
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6.6 Annex 6: Answers to market parties’ questions on CWE 
flow-based IDCC methodology 

6.6.1 MPP letter of August 18th, 2017 

6.6.1.1 General 

The MPP welcomes the CWE TSOs’ intention to proceed with a new capacity calculation in 
the intraday timeframe, based on updated inputs and considering reduced reliability 
margins compared to DA capacity calculation. 

However, the proposal of the TSOs is insufficient. The documentation disclosed by TenneT 
still lacks the necessary details of the computations. Deeper comments on the level of 
detail that should apply to any proposal of a capacity calculation methodology can be 
found in the Eurelectric, EFET, Nordenergi, MPP response to the CCR proposals for the 
Capacity Calculation Methodologies in Nordic, Channel, Hansa, Core and SWE CCRs.   

Overall, the MPP regrets the lack of transparency on the main methodological choices and 
the lack of ambition of the current proposal. Nevertheless, we consider this approach is 

acceptable as an interim solution, as it will improve the actual situation. Consistency with 
the day-ahead methodology is important in that respect. 

The main omissions in this proposal are: 

 There is no timeline for implementation, despite the related decisions by CWE 
NRAs. 

 There is no clarity on what will be implemented as much is to the discretion of an 

individual TSO. 

 

Feedback of CWE TSOs: 

CWE TSOs would like to highlight that more detailed information, including the planning for 
implementation have been drafted in an explanatory note which has been submitted 
together with the methodology document. The planning was subsequently presented at the 
Consultative Group Meeting in September. 

6.6.1.2 Inputs 

“As a general rule, if there is an agreement between NRAs and TSOs to update the method 
for the input generation for the D-2 CWE FB process, the consequences of the 
implementation of these changes for the ID timeframe will be analyzed and, if possible, the 
FB IDCC method will be adapted in order to align it with the updated D-2 method.” 

The use of the method is conditional. What is the purpose of this proposal if TSOs are not 
bound to use it? 

 

Feedback of CWE TSOs: 

CWE TSOs foresee to analyse updates made in the D-2 method and consider these 
changes in ID. In general D-2 and ID consider two different time horizons, therefore it has 
to be proven, if changes made in D-2 are technically feasible in ID. In that case a link 
should be made to other projects (e.g. Core), also resources which are necessary to 

implement these changes have to be taken into account. 

6.6.1.3 CNEC list for the FB computation 

“If there is an agreement between NRAs and TSOs to update the method for the CNEC 
selection for the D-2 CWE FB process, the consequences of the implementation of these 
changes for the ID timeframe will be analyzed and, if possible, the FB IDCC method will be 
adapted in order to align it with the updated D-2 method.“ 

The CNEC list for the FB computation is also conditional. What can we expect? What are 

the issues? In this regards, the MPP would like to stress that the FB package approval by 

CWE NRAs included the following statement: [excerpt from NRA feedback regarding CBCO 
selection rule] 
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As market participants, we would welcome such a demonstration [regarding optimality of 

5% CNEC selection rule] and regret that no impact assessment of the CNEC selection 

process has been communicated so far for the DA and ID timeframes. We also note that 
such a demonstration should also be made with regard to external constraint selection. 

Finally, the CNEC selection process should apply to each market time unit. Unlike what we 
experience as of today, this would lead to a situation where CNECs with all BZ-to-BZ PTDFs 
below 5% are never included in the capacity calculation. 

 

Feedback of CWE TSOs: 

CWE TSOs foresee to analyse updates made in the D-2 method and consider these 
changes in ID. In general D-2 and ID consider two different time horizons, therefore it has 
to be verified if changes made in D-2 are technically feasible in ID. 

This topic is currently under discussion among CWE TSOs and NRAs and stakeholders are 
regularly informed on the status during stakeholder meeting. 

 

6.6.1.4 Maximum current on a Critical Network Element (Imax) and Maximum 
allowable power flow (Fmax)  

“When the Imax value depends on the outside temperature or wind conditions, its value 
can be reviewed by the concerned TSO if outside temperature or wind forecast is 
announced to be much higher or lower compared to the seasonal values.“  

Including weather conditions should be standard to maximise grid capacity. Especially in 

the intra-day timeframe, when more accurate forecasts are available. What are the 
reasons for not including them as a general conduct? 

 

Feedback of CWE TSOs: 

CWE TSOs would like to clarify that the limits for lines are not always determined by 

weather conditions, but could be limited by the sizing of feeder equipments (e.g. switcher, 

breaker, potential transformer). 

When the limit of an element is dependent on weather conditions, and if this element is 
equipped with dynamic line rating, it is the practice of TSOs to consider weather condition 
forecasts when determining the limits for capacity calculation. 

 

6.6.1.5 Day ahead Common Grid Model 

“For intraday capacity calculation the latest available version of the day ahead Congestion 

Forecast process (DACF) will be used at the moment the capacity calculation process is 
initiated.” 

What exactly is the latest version that is meant here? In our view TSOs should make an 
update after the day-ahead market results for the intra-day calculation.  

Furthermore, in the case of capacity calculations after the intraday cross-border gate 
opening time, should not the IDCF file be used? How would then the (moving) market 
clearing point be accounted in the common grid model used and FRMs considered in later 

capacity calculations? 

 

Feedback of CWE TSOs: 

As detailed in the FB IDCC methodology document, the latest available version of the day 
ahead Congestion Forecast process (DACF) includes, according to the methodology 
developed in line with Regulation 1222/2015 Article 16 and 17 (CACM): 

 Best estimation of Net exchange program 
 Best estimation exchange program on DC cables 
 Best estimation for the planned grid outages, including tie-lines and the topology 

of the grid 

 Best estimation for the forecasted load and its pattern 
 If applicable best estimation for the forecasted renewable energy generation, e.g., 

wind and solar generation 
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 Best estimation for the outages of generating units 

 Best estimation of the production of generating units 

 All agreed remedial actions during regional security analysis. 

The grid model used for ID capacity calculation is created after the DA market coupling in 
the evening of D-1. So the results of the DA market coupling are taken into account to 
create the grid model used for ID capacity calculation. The following list provides explicitly 
all improvements achieved through the recalculation in DACF compared to D2CF: 

 Updated estimation of Net exchange program 
 Updated estimation exchange program on DC cables 
 Updated estimation for the planned grid outages, including tie-lines and the 

topology 
 of the grid 
 Updated estimation for the forecasted load and its pattern 
 If applicable better estimation for the forecasted renewable energy generation, e.g. 

wind and solar generation 
 Updated estimation for the outages of generating units 

 Updated estimation of the production of generating units 
 All agreed remedial actions during regional security analysis 

In the current process, only one recomputation is coordinated with all TSOs. This 
recomputation is performed in the evening of the D-1. In the future, additional 
recomputations (i.e. after IDCZGOT) could be implemented based on the updated set of 

data: IGMs, but also remedial actions, in order to assess more efficiently the capacity that 
can be provided to the market players. 

 

6.6.1.6 Generation Shift Key 

“In general, the GSK includes power plants that are market driven and that are flexible in 
changing the electrical power output. This includes the following types of power plants: 

gas/oil, hydro, pumped-storage and hard coal. TSOs will additionally use less flexible units, 
e.g. nuclear units, if they do not have sufficient flexible generation for matching maximum 

import or export program or if they want to moderate impact of flexible units.“ 

What are the reasons of excluding by fuel type in the standard calculation and only in 
cases where additional flexible generation is needed? What are the conditions for such 
cases? 

Why are there so many unexplainable differences in the different GSK methodologies? The 

Dutch, Belgian and French bidding zones use a pro rata approach, which is not market 
reflective. Other TSOs use a more sophisticated approach. Interesting in this respect is the 
difference of TenneT NL and TenneT DE. 

The assessment of approaches should be transparent with respect to their impact on the 
level of FRMs for the most critical network elements. This would help determining the most 
relevant approach for each TSO. 

 

Feedback of CWE TSOs: 

CWE TSOs note that not all TSOs differentiate by fuel type in their GSK. For the TSOs who 
do differentiate, the differentiation between fuel types was derived based on statistical 
analysis of power plant schedules in order to reflect market activities of power plants. In 
particular, fuel types allow for a statistical relevant distinction between base load 
generation and market driven generation, which is a required feature for the GSK.  

The technical limitation of the flow based computation requests a pure linear GSK without 
possibility to consider a min and max value per node. So the pure market driven oriented 
approach or merit order approach cannot be applied and, TSOs need to accomodate their 
GSK methodology accordingly, depending on the specificities of the grid and generation 
pattern in its control area. 

CWE TSOs always aim at harmonizing their methodologies. However, the GSK is very 
specific for each control area and its generation. Therefore, each CWE TSO determines the 

GSK in a way most suitable for its control area. This explains the difference between TTG 

and TTN, which reflect the very different generation structure. 
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6.6.1.7 FRMs 

In our view, deviations related to remedial actions triggered by TSOs (such as voluntary 

topology changes, HVDC or PST settings, or redispatching) should not be accounted within 
the FRM setting. Indeed, those result from decisions by TSOs whose impact can be 
anticipated, unlike the other dimensions mentioned in page 12 of the proposal. 

TSOs should clarify how they intend to modify the scheduled flows to account for those 
voluntary updates between the capacity calculation and real time. 

 

Feedback of CWE TSOs: 

The FRM is determined by the timestamps where the forecasted load-flow is lower than the 
realized load flow. Therefore, only remedial actions that increase the real time load-flow on 
a CNEC are relevant for the FRM of this CNEC. Moreover, for efficiency in the process and 
considering the effort needed to archive, list and translate applied RAs from real time back 
to forecasted dataset, we only focus on the RAs which can, from a qualitative point of 

view, significantly impact the FRM. Considering these aspects, CWE TSOs compute PST-
adjusted FRM values, which do not take into account flow deviations related to PST 
settings. The use of redispatching and HVDCs generally has a positive effect on FRM values 
and is then not considered in the adjustment of scheduled flows. As the occurrence of an 
outage on the grid remains very rare, the consideration of flow deviations related to 
curative remedial actions has a negligible impact on the FRM values and does also not 
require to further modify the scheduled flows. It has also to be noted that CWE TSOs 

provide improved grid models in which foreseen remedial actions at the time of the 
capacity calculation are already applied. 

 

6.6.1.8 Validation of capacity (countertrading and redispatch) 

“The use of any of the above mentioned instruments has to be monitored, and is not 
dedicated to enlarge the flow-based or ATC domain, as it would become too large, thus 

unsecure. The output of this process is the amended flow-based and/or ATC domain.” 

We certainly acknowledge that the inclusion by individual TSOs of additional constraints in 
the capacity calculation or allocation because of internal constraints should be thoroughly 
monitored and justified. But we disagree with the statement that enlarging the FB or ATC 
domain systematically makes operation less secure. Indeed, TSOs may use alternative 
remedial actions, such as countertrading or redispatch to restore secure system operation. 
In this regard, the MPP calls for a capacity calculation and allocation that leads to the most 

efficient trade-off between the various means TSOs can rely on to secure system 
operation. 

 

Feedback of CWE TSOs: 

As explained in the Consultation report, CWE TSOs welcome the proposal to consider 
economical parameters in the process. However CWE TSOs consider the topic of 
implementing costly remedial actions in order to adapt the capacities and use of 

congestion rent for redispatch to be an NRA decision. TSOs would additionally like to 
inform that related discussions are also ongoing at ENTSO-E level. 

 

6.6.1.9 Back-up procedures 

“The back-up process has to be reliable in order to ensure that capacity will always be 
delivered to the market players. In case the process fails, the last computed capacity will 

be provided to the allocation platform. For example, in case the intraday capacity 
calculation fails, the TSOs will provide to the allocation platforms the leftover of the day 
ahead capacity.” 

It is not clear what this really means. The fall back is the current procedure?   

 

Feedback of CWE TSOs: 

The backup procedure foresees that the leftover capacity per CWE border and direction 

shall be determined based on the Day-ahead flow-based domain and the day-ahead 

Explanatory note for capacity calculation for ID timeframe
6.6.1.7 FRMs
In our view, deviations related to remedial actions trqered bv TSOs (such as voluntarvtopoloqv chanqes, HVDC or PST settinqs, or redispatchinq) should not be accounted withinthe FRM settinq. Indeed, those result from decisions by TSOs whose impact can beanticipated, unlike the other dimensions mentioned in paqe 12 of the proposal.
TSOs should clarify how they intend to modify the scheduled flows to account for thosevoluntary updates between the capacity calculation and real time.

Feedback of CWE TSOs:
The FRM is determined by the timestamps where the forecasted load—flow is lower than therealized load flow. Therefore, only remedial actions that increase the real time load—flow ona CNEC are relevant for the FRM of this CNEC. Moreover, for efficiency in the process andconsiderinq the effort needed to archive, list and translate applied RAs from real time backto forecasted dataset, we only focus on the RAs which can, from a qualitative point ofview, siqniflcantly impact the FRM. Considerinq these aspects, CWE TSOs compute PST—adiusted FRM values, which do not take into account flow deviations related to PSTsettinqs. The use of redispatchinq and HVDCs qenerally has a positive effect on FRM valuesand is then not considered in the adiustment of scheduled flows. As the occurrence of anoutaqe on the arid remains very rare, the consideration of flow deviations related tocurative remedial actions has a neciliqible impact on the FRM values and does also notrequire to further modify the scheduled flows. It has also to be noted that CWE TSOsprovide improved qrid models in which foreseen remedial actions at the time of thecapacity calculation are alreadv applied.

“The use of any of the above mentioned instruments has to be monitored, and is notdedicated to enlarqe the flow—based or ATC domain, as it would become too larqe, thusunsecure. The output of this process is the amended flow—based and/or ATC domain.”
We certainly acknowledqe that the inclusion by individual TSOs of additional constraints inthe capacity calculation or allocation because of internal constraints should be thoroutvmonitored and justified. But we disaqree with the statement that enlarqinq the FB or ATCdomain systematically makes operation less secure. Indeed, TSOs may use alternativeremedial actions, such as countertradinq or redispatch to restore secure system operation.In this reqard, the MPP calls for a capacity calculation and allocation that leads to the mostefficient trade—off between the various means TSOs can rely on to secure svstemoperation.

Feedback of CWE TSOs:
As explained in the Consultation report, CWE TSOs welcome the proposal to considereconomical parameters in the process. However CWE TSOs consider the topic ofimplementino costly remedial actions in order to adapt the capacities and use ofconqestion rent for redispatch to be an NRA decision. TSOs would additionally like toinform that related discussions are also onqoinq at ENTSO-E level.

6.6.1.9 Back-up procedures
“The back—up process has to be reliable in order to ensure that capacitv will always bedelivered to the market players. In case the process fails, the last computed capacity willbe provided to the allocation platform. For example, in case the intraday capacitycalculation fails, the T505 will provide to the allocation platforms the leftover of the davahead capacity. ”
It is not clear what this really means. The fall back is the current procedure?

Feedback of CWE TSOs:
The backup procedure foresees that the leftover capacity per CWE border and directionshall be determined based on the Day—ahead flow-based domain and the day-ahead
Version Final version 2.0 — Date 16-05-201729-06-2018 Page 49 of 52



Explanatory note for capacity calculation for ID timeframe  

Version Final version 2.0 – Date 16-05-201729-06-2018 Page 50 of 52 

Market clearing point using the ATC extraction algorithm from the current procedure. But 

no additional (bi- or multi) lateral assessment shall take place. 

 

6.6.2 Questions by MPs following consultation process 

6.6.2.1 The calculation of ID RAMs 

What is taken into account in practice? An example with historical measurements on a 

particular CNE would be welcome. 

 

Feedback of CWE TSOs: 

The calculation of CNE is explained in the Methodology document. The calculation of RAMs 
does  not differ from the DA FB calculation. Historical information from DA point of view is 
already provided by TSOs on the www.jao.eu website for MPs. 

 

6.6.2.2 Stopping XB exchanges during the capacity calculation process 

MPs consider this might reduce market efficiency (in particular when there are several 
recomputations) but understand this would allow considering reduced RAMs. Could TSOs 
provide figures about how much placing ID markets on hold during recomputation leads to 
reduced RAMs? 

 

Feedback of CWE TSOs: 

The FB IDCC methodology does not deal with trading on capacities and does not refer to a 
stop in the XB exchanges during the CC process. 

The CWE FB IDCC method will be operationalized with only one re-computation for the full 
day before gate opening. More re-computations for Intraday are to be expected as part of 

the CORE initiative. 

 

6.6.2.3 Favoring certain directions for capacity increase through RA optimization 

In terms of favoring certain directions for capacity increase through RA optimization, MPs 
want to highlight that their feedback do not oppose. They may differ slightly (mainly due 
to the extremely short delay they had to answer the consultation: 2 weeks) but tend 
towards the same direction, as long as there are only a few IDCCs, TSOs should give more 
value to enhancing the FB domain in the intraday or day-ahead market direction 
(depending on the timing of the recalculation) than in the reverse direction. At least the 

impact assessment should monitor such an indicator. 

 

Feedback of CWE TSOs: 

The present objective function is to increase the minimum relative margin by finding 
remedial actions that aim at improved capacities based on the day-ahead market results. 
The RAO tries to maximize the margins of elements to be optimized relatively to their 
sensitivity to exchanges, without market assumption (i.e. without a preference to any 

particular exchange directions). This can be explained as increasing the space around the 
market clearing point of the day-ahead market as illustrated in figure 3 below. 
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Figure 3: Illustration of the non-discriminatory approach to increase the space 
around the market clearing point of day-ahead without one border being 

advantaged over another. 
 
This means that a remedial action will be selected and implemented if it increases the 
margin on the limiting branch (among the CNECs to be optimized) considering the already 
achieved minimum margin. 

From this approach it follows that the day-ahead market clearing point (more precisely its 
position in the FB domain) determines the directions in which the domain is optimized.  

Furthermore it can be noted that the objective function of the RAO is always the same 
independent of the day-ahead market clearing point being included in the FB domain or 
not.  

 

6.6.2.4 Impact assessment & performance indicators 

MPs questioned the impact assessment, and suggested several performance indicators. 
Could the TSOs simulate additional results with such indicators since March?  

 

Feedback of CWE TSOs: 

CWE TSOs are performing an internal parallel run since May 30th, 2017 in order to get 
more quantitative results and perform a more reliable and representative impact 
assessment. This internal parallel run will continue during 2018 and will be followed by an 
external parallel run, whose results will be shared with Market Parties. 

As the behavior of market participants in the intraday timeframe is not predictable, CWE 
TSOs are not only looking at the capacity in the DA market direction, but are also 

computing a market indicator that takes into account all the market directions. 

CWE TSOs welcome any suggestion from Market Parties about new indicators. 

 

6.6.2.5 Multiple IDCCs  

MPs welcome the announcement by CWE TSOs that multiple IDCCs will be performed in 

the future. An indicative schedule would be welcome for this development. 

 

Feedback of CWE TSOs: 

CWE TSOs acknowledge that multiple recomputations during intraday increases security of 
supply and reduces the uncertainty level which allows more capacity to be provided to the 
market. However, due to CACM GL deadlines, no major update (e.g. extension of the 

number of recomputations) of the intraday capacity calculation methodology is foreseen 

before the go-live of IDCC in the Core CCR. For Core IDCC, multiple recomputations of 
capacity are already foreseen as provided in the Core FB IDCC Proposal. 
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This means that a remedial action will be selected and implemented if it increases themarqin on the limitinq branch (amonq the CNECs to be optimized) considerinq the alreadyachieved minimum marqin.
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Furthermore it can be noted that the obiective function of the RAO is always the sameindependent of the day—ahead market clearinq point beinq included in the FB domain ornot.

6.6.2.4 Impact assessment & performance indicators
MPs questioned the impact assessment, and suqqested several performance indicators.Could the T505 simulate additional results with such indicators since March?

Feedback of CWE TSOs:
CWE TSOs are performinq an internal parallel run since May 30th, 2017 in order to Getmore quantitative results and perform a more reliable and representative impactassessment. This internal parallel run will continue durinci 2018 and will be followed by anexternal parallel run, whose results will be shared with Market Parties.
As the behavior of market participants in the intraday timeframe is not predictable, CWETSOs are not only lookinq at the capacity in the DA market direction, but are alsocomputinq a market indicator that takes into account all the market directions.
CWE TSOs welcome any suqqestion from Market Parties about new indicators.

6.6.2.5 Multie IDCCs
MPs welcome the announcement by CWE TSOs that multiple IDCCs will be performed inthe future. An indicative schedule would be welcome for this development.

Feedback of CWE TSOs:
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6.6.2.6 External constraints  

As of the external constraint, it is unclear to market parties to which extent voltage 
stability issues extent can be considered as cross-border related. Also, if external 
constraints prevent the market clearing point to deviate significantly from the forecast (i.e. 
the MCP immediately before the recomputation?), this should be duly taken into account in 
the FRM, which should be reduced consequently. 

 

Feedback of CWE TSOs: 

The FRM values cover uncertainties of the input parameters and not of the applied model 
itself, therefore External Constraints have no effect on the FRM values. 

Extreme situations far away from the original market clearing point cannot be reflected in 
the linear approximation that is used in the DC loadflow. This approximation only remains 
valid in a certain area around the market clearing point. Therefore, moving far away from 

the original assumption, leads to large model inaccuracies and a failure of the model. This 
implies, that a stable grid operation is not guaranteed anymore and TSOs are obliged to 
prevent this. 

 

6.6.2.7 XB redispatch  

We understand that XB redispatch would shift the FB domain, and would welcome more 
details on the way CWE TSOs intend to organize XB redispatching. In any case, full 

transparency should prevail on redispatching as soon as such actions are triggered by 
TSOs (i.e. before real time), as they can significantly affect price formation in all bidding 
zones. 

 

Feedback of CWE TSOs: 

CWE TSOs agree on the need for transparency for redispatch measures, but XB redispatch 

is out of scope of the present process. The application of redispatch is not triggered by 
capacity calculation. Instead some control blocks are using internal processes for the 
determination of preventive redispatch or real time system operations will decide close to 
real time if redispatch measures are necessary.  

 

6.6.2.8 ID Countertrading 

Do TSOs foresee to use the countertrading for CWE? If not, why? Is it foreseen in the 

future? 

 

Feedback of CWE TSOs: 

CWE TSOs consider the topic of implementing costly remedial actions (e.g. countertrading) 

in the process to be an NRA decision. Should these measures be necessary in order to 
safeguard security of supply, CWE TSOs consider this out of scope for the present process. 

Explanatory note for capacity calculation for ID timeframe

6.6.2.6 External constraints
As of the external constraint, it is unclear to market parties to which extent voltaqestability issues extent can be considered as cross—border related. Also, if externalconstraints prevent the market clearinq point to deviate siqnificantly from the forecast (i.e.the MCP immediately before the recomputation?), this should be dulv taken into account inthe FRM, which should be reduced consequently.

Feedback of CWE TSOs:
The FRM values cover uncertainties of the input parameters and not of the applied modelitself, therefore External Constraints have no effect on the FRM values.
Extreme situations far away from the oriqinal market clearinq point cannot be reflected inthe linear approximation that is used in the DC loadflow. This approximation only remainsvalid in a certain area around the market clearinq point. Therefore, movinq far away fromthe oriqinal assumption, leads to larqe model inaccuracies and a failure of the model. Thisimplies, that a stable qrid operation is not quaranteed anymore and TSOs are obliqed toprevent this.

6.6.2.7 XB redispatch
We understand that XB redispatch would shift the FB domain, and would welcome moredetails on the way CWE TSOs intend to orqanize XB redispatchinq. In any case, fulltransparency should prevail on redispatchinq as soon as such actions are triqqered byTSOs (i.e. before real time). as they can siqnificantly affect price formation in all biddinqzones.

Feedback of CWE TSOs:
CWE TSOs aqree on the need for transparency for redispatch measures, but XB redispatchis out of scope of the present process. The application of redispatch is not triqqered bvcapacity calculation. Instead some control blocks are usinq internal processes for thedetermination of preventive redispatch or real time system operations will decide close toreal time if redispatch measures are necessary.

6.6.2.8 ID Countertrading
Do TSOs foresee to use the countertradino for CWE? If not, why? Is it foreseen in theM
Feedback of CWE TSOs:
CWE TSOs consider the topic of implementinq costly remedial actions (e.q. countertradinq)in the process to be an NRA decision. Should these measures be necessary in order tosafequard security of supply, CWE TSOs consider this out of scope for the present process.
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CWE flow-based Intraday Capacity Calculation methodology     

           29th of June 2018 

 

Subject: Regulatory approval for the flow-based Intraday Capacity Calculation methodology 
 

Dear CWE NRAs,  
 
CWE TSOs are pleased to provide the attached final approval document for the flow-based intraday 
capacity calculation (FB IDCC) methodology. The document is an amended version of the FB IDCC 
methodology submitted to CWE NRAs on May 9th 2017, to consider the feedback received from NRAs as 
reflected in their CWE NRAs Position Paper on FB IDCC of 15th September 2017, as well as the split of the 
German-Austrian bidding zone border. 
 
For ease of reference, a compared version of the updated text with the text of the initial approval document 
is attached in annex to this letter. 
 
Approval document 
The NRA approval document covers the coordinated FB IDCC methodology. This document is considered 
as a follow-up of the CWE flow-based market coupling (FB MC) approval package for the day-ahead 
timeframe dated August 1st 2014 and in particular of the “Position Paper of CWE NRAs on Flow-Based 
Market Coupling” of March 2015, as well as the approval package on the methodology for capacity 
calculation for the ID timeframe submitted to NRAs on November 9th 2015. 
 
In addition to the CWE FB IDCC methodology (legal document), an Explanatory Note has been drafted in 
order to provide additional information. This document will not have to be approved as such. It contains the 
following information: 

§ FB IDCC implementation planning; 
§ Description of internal parallel run results from May 29th 2017 to March 31st 2018, and examples 

explaining the methodology; 
§ Criteria to be monitored to assess and evaluate the methodology in the operational process; 
§ Results of the public consultation and answers to additional questions provided by Market Parties; 
§ CWE TSOs’ feedback on the Position Paper on FB IDCC, as presented to NRAs during the 

dedicated workshop on FB IDCC on February 20th 2018; 
§ Description of possible future improvements. 

 
As detailed in the updated implementation planning included in the Explanatory Note, CWE TSOs intend to 
be technically ready for go-live on June 19th 2019. CWE TSOs note that this is a challenging planning 
reflecting the earliest go-live date seen as feasible as of this submission, but that high uncertainties remain 
that might impact the implementation planning. Prior to go-live, the results of the internal parallel run will be 
shared with the CWE NRAs.  
 
CWE TSOs would like to thank NRAs for their input and discussions in NRA Expert Meetings, market 
forums and dedicated workshops, which supported to create a common understanding and to design this 
solution for future CWE flow-based IDCC. 
 
Best Regards, 
 
 
CWE Transmission System Operators 
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29th of June 2018
Subject: Regulatory approval for the flow-based lntraday Capacity Calculation methodology
Dear CWE NRAs,
CWE TSOs are pleased to provide the attached final approval document for the flow-based intradaycapacity calculation (FB IDCC) methodology. The document is an amended version of the FB IDCC
methodology submitted to CWE NRAs on May 9th 2017, to consider the feedback received from NRAs as
reflected in their CWE NRAs Position Paper on F3 IDCC of 15th September 2017, as well as the split of the
German-Austrian bidding zone border.
For ease of reference, 3 compared version of the updated text with the text of the initial approval document
is attached in annex to this letter.
Approval document
The NRA approval document covers the coordinated FB IDCC methodology. This document is consideredas a follow-up of the CWE flow-based market coupling (FB MC) approval package for the day-ahead
timeframe dated August 1St 2014 and in particular of the “Position Paper of CWE NRAs on Flow-Based
Market Coupling” of March 2015, as well as the approval package on the methodology for capacity
calculation for the ID timeframe submitted to NRAs on November 9th 2015.
In addition to the CWE FB IDCC methodology (legal document), an Explanatory Note has been drafted in
order to provide additional information. This document will not have to be approved as such. It contains thefollowing information:- FB IDCC implementation planning;- Description of internal parallel run results from May 29th 2017 to March 31St 2018, and examples

explaining the methodology;- Criteria to be monitored to assess and evaluate the methodology in the operational process;- Results of the public consultation and answers to additional questions provided by Market Parties;- CWE TSOs' feedback on the Position Paper on F3 IDCC, as presented to NRAs during thededicated workshop on F3 IDCC on February 20th 2018;- Description of possible future improvements.
As detailed in the updated implementation planning included in the Explanatory Note, CWE TSOs intend tobe technically ready for go-live on June 19th 2019. CWE TSOs note that this is a challenging planning
reflecting the earliest go-live date seen as feasible as of this submission, but that high uncertainties remain
that might impact the implementation planning. Prior to go—live, the results of the internal parallel run will beshared with the CWE NRAs.
CWE TSOs would like to thank NRAs for their input and discussions in NRA Expert Meetings, market
forums and dedicated workshops, which supported to create a common understanding and to design this
solution for future CWE flow-based IDCC.
Best Regards,

CWE Transmission System Operators
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