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1  Introduction  


This explanatory document describes the scope and content of the all TSOs’ proposal for the implementation 
 framework for a European platform for the exchange of balancing energy from frequency restoration reserves 
 with  automatic  activation  (aFRRIF)  in  accordance  with  Article  21  of  Commission  Regulation  (EU) 
 2017/2195 establishing a guideline on electricity balancing (EBGL). 


This explanatory document has been prepared in support of the all TSOs' provision of the aFRRIF. Earlier 
 work on relevant material in the PICASSO project, and previously the EXPLORE project, has been taken 
 into  account  both  in  the  aFRRIF  and  in  the  explanatory  document.  This  includes  input  received  in 
 consultations previously organised in the two mentioned projects. The aim of the explanatory document is to 
 provide insight to stakeholders and other interested parties into the concept of the implementation framework, 
 including the rationale for choices made by the TSOs during its design. It gives some feedback in regards to 
 comments received from stakeholders on topics relevant for the implementation framework during the official 
 consultation on the  aFRR  Implementation  Framework  between  May  and June  2018  especially  relevant to 
 specific design choices. 


Together with the all TSOs' proposal for pricing of balancing energy and cross-zonal capacity (Article 30 of 
 the  EBGL),  the  aFRRIF  will  lead to a  new  international  market  for aFRR. This  is likely  to  lead to  many 
 changes for stakeholders, both from harmonisation efforts and as a result of the integration of the markets. 


Because of this, the feedback from stakeholders, in particular BSPs and BRPs, is valuable. 


The structure of the document is as follows. After this general introduction, the context established by the 
 EBGL is described. This is followed by a description of the relevant timelines related to the aFRRIF and the 
 platform implementation (chapter 3). 


In chapter 4 and chapter 0, the harmonisation and integration aspects of the aFRR-Platform are discussed.  


Chapter  4  focuses  on  harmonisation  aspects,  including  the  description  of  standard  products  and  the 
 description  of  the  balancing  energy  gate  closure  time.  It  also  describes  the  framework  for  further 
 harmonisation. 


Chapter  0 focuses on  integration aspects,  including  the  high-level  design  of the platform  and  its  business 
 functions:  the  activation  optimisation  function  and  the  TSO-TSO  settlement  function.  This  chapter  also 
 describes  the  signals  sent  between  TSOs  and  the  usage  of  cross-border  capacity  and  other  aspects  of 
 congestion management. Concepts related to the exchange of aFRR energy between synchronous areas are 
 also included in this chapter. 


Chapter 6 explains the proposed governance structure of the platform. 


Finally, Annex I: aFRRIF mapping and Annex II: Abbreviations show a cross-reference between the articles 
of the aFRRIF and this document, and a list of abbreviations, and Annex III: Illustrative example of options 
for  counter  activation  to Error!  Reference  source  not  found.  provide  illustrative  examples  of  counter 
activations cases. 
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2  EBGL and the scope of the aFRRIF 


The  main  purpose  of  the  EBGL  is  the  integration  of  balancing  markets  to  enhance  the  efficiency  of  the 
 European balancing processes. The integration should be done in a way that avoids undue market distortion. 


In other words, it is important to focus on establishing a level playing field. This requires a certain level of 
 harmonisation in both technical requirements and market rules. To provide this level of harmonisation, the 
 EBGL sets out certain requirements for the integration of the aFRR markets. Figure 1 gives an overview of 
 the requirements of the EBGL, their interconnection with each other and their interconnections with topics 
 out of scope of the EBGL. 


Figure 1: Scope of the EBGL 


Dimensioning for aFRR is a local responsibility in accordance with Commission Regulation (EU) 2017/1485 
 of 2 August 2017 establishing a guideline on electricity transmission system operation (SOGL). Each TSO 
 determines  the  amount  of  aFRR  to  be  procured  in  accordance  with  their  dimensioning  and  organises  its 
 balancing capacity market accordingly. TSOs will be using standard products and, where necessary, specific 
 products  to  fulfil  their  dimensioning  requirements.  The  integration  of  balancing  capacity  markets  is  not 
 required by the EBGL and is not in the scope of the aFRRIF or the PICASSO project. 


Instead, the focus is on the integration of balancing energy markets for aFRR in accordance with Article 21 
 of the EBGL through the exchange of standard balancing energy products. The integration of the balancing 
 energy  markets  is  proposed  in  line  with  a  multilateral  TSO-TSO  model  as  shown  in  Figure  2.  To  their 
 connecting TSO, BSPs can submit balancing energy bids or update the balancing energy price of their bids 
 until the balancing energy gate closure time for the standard aFRR balancing energy product bids (BEGCT), 
 as defined in the aFRRIF under Article 8. These standard product bids are then forwarded to the platform 
 until the TSO energy bid submission gate closure time for the standard aFRR balancing energy product bids 
 (TSO GCT), as defined in the aFRRIF under Article 9, where they are merged onto a common merit order 
 list (CMOL) for activation by all TSOs through a common activation optimisation function (AOF). 


Figure 2: Scheme of TSO-TSO model



(9)8 
 Article 21(3) of the EBGL lists a number of points to be included in the aFRRIF for definition of the European 
 market for exchange of standard products for aFRR and the platform. Information on the proposal for these 
 points can be found in the chapters listed hereunder. 


▪  Roadmap and timeline for implementation (chapter 3.2) 


▪  Definition of standard products (chapter 4.1) 


▪  Framework for further harmonisation (chapter 4.3) 


▪  Definition of BEGCT and TSO GCT (chapter 4.2) 


▪  High level design of the platform (chapter 5.1) 


▪  Description of the functions of the platform (chapter 5.1) 


▪  Description of the CMOLs and the AOF algorithm (chapter 5.4) 


▪  Rules for governance, designation of entities, and cost sharing principles (chapter 6) 


The platform will ensure information is available for purposes of publication and reporting in accordance 
 with Article 12 of the EBGL. Publication is not further discussed in this document. 


Settlement principles are out of scope of the aFRRIF as they are part of the proposals in accordance with 
 Articles 30, 50, and 52 of the EBGL for respectively TSO-BSP, TSO-TSO and TSO-BRP settlement.  


Congestion management and determination of cross-zonal capacity, including determination of aFRR cross-
 border capacity limits relating to the aFRRIF and the platform is described in chapter 5.7. 


The  designation  of  activation  purposes  in  accordance  with  Article  29(3)  is  out  of  scope  of  the  aFRRIF, 
although it can be confirmed that as far as aFRR is concerned there is no intention to use bids for purposes 
other than balancing. 
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3  Roadmap and timeline for implementation 


The EBGL sets ambitious goals for the integration of the European balancing energy markets. Article 21(6) 
 requires that all TSOs performing the automatic frequency restoration process (aFRP) are connected to the 
 aFRR-Platform no later than 30 months after the approval of the aFRRIF. This applies for all TSOs of the 
 synchronous areas CE and Nordic, but not currently for the TSOs of the synchronous areas IE/NI, GB and 
 Baltic.  


In order to reach the goals of the EBGL and to be able to implement the European aFRR-Platform and for 
 each TSO to connect in time, all TSOs have designated PICASSO to be the implementation project that shall 
 become  the  aFRR-Platform.  This  chapter  describes  the  relationship  between  all  TSOs  and  PICASSO  in 
 delivering  the  aFRRIF  and  the  aFRR-Platform.  It  also  illustrates  the  timeline  for  implementation  and 
 accession as referred to in the aFRRIF Article 5. 



3.1 
 PICASSO

The  establishment  of  the  aFRR-Platform  is  organised  via  the  implementation  project  PICASSO,  where 
 technical  details,  common  governance  principles,  and  business  processes  are  developed  by  the  TSOs 
 involved.  


More information on the background of PICASSO can be found in the PICASSO consultation document of 
 21  November  2017.  At  the  beginning  of  December  2018,  the  PICASSO  project  consist  of  twenty  two 
 members TSOs, as well as four observers. Figure 3 gives an overview of the current members and observers 
 of the PICASSO project.  


Figure 3: Overview of members and observers as of 18.12.2018 
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 All TSOs have developed the proposal for the aFRRIF through ENTSO-E and in close coordination with the 
 PICASSO  project.  Analysis  and  discussions  within  the  PICASSO  project  as  well  as  stakeholders’  input 
 gathered by the project have served as input to ENTSO-E. Coordination of various topics with relevance for 
 other  implementation  projects  such  as  TERRE  (RR),  MARI  (mFRR)  and  IGCC  (IN)  are  coordinated  by 
 ENTSO-E via dedicated working groups.  



3.2 
 Implementation schedule (Article 5)

As explained above, both the compilation of the aFRRIF and other proposals in accordance with the EBGL 
 and the implementation of the aFRR-Platform include strong involvement from the PICASSO project. As 
 such, the timelines of the PICASSO project closely follow the timelines for the delivery  of the aFRRIF as 
 well as the timelines for implementation of the platform. The complete timeline, with tentative dates, is briefly 
 presented in Figure 4. It also describes the steps required to achieve the timeline, as well as the interaction 
 between the aFRR-Platform and the imbalance netting platform (IN-Platform). 


Figure 4: High-level implementation of the aFRR-platform according to the EBGL 
 High-level implementation timeline 


The timeline for implementation is mostly laid out by the requirements in Article 21 (4), (5) and (6) of the 
 EBGL.  These  indicate  that  full  operation of  the  platform  is  expected  30  months  after the approval  of the 
 aFRRIF. In order to achieve this target six months after the approval of the aFRRIF the entity or entities that 
 will operate the platform shall be designated.  


As experiences during implementation of the aFRR-Platform may necessitate change, the EBGL allows for 
 the possibility of a scheduled proposal for modification of the aFRR-Platform.  


In case approval of the aFRRIF is given without a request for amendments by NRAs and without escalation 
 to Agency for the Cooperation of Energy Regulators (ACER), this approval is due 6 months after the delivery 
 of the aFRRIF to NRAs. The whole timeline then runs until December 2021, by which time the current project 
 planning aims to have the aFRR-Platform operational and all member TSOs using the platform. 


Roadmap 


In a first step the entities, which will operate the business functions are designated. The designation considers 
 aspects of the IT implementation and is done in close coordination with the other balancing platforms. 


Aside from designating the entities which will operate the business functions of the platform, ensuring that 
 the obligations in regards to the timeline are met requires several steps: 


▪  Establishment of the platform 
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▪  National changes to: 


o  market design 
 o  legislation 
 o  systems 


▪  Accession to the platform 


For these steps to be finalised, the dedication of all TSOs is required. For this reason the aFRRIF requires 
 TSOs  to  make  changes  to  their  national  terms  and  conditions  for  balancing,  and  commits  TSOs  to  the 
 necessary adjustments of processes. 


Aside from this commitment, an accession roadmap is necessary. It will not be possible to connect all TSOs 
 at the same time, and some time will be required for interoperability and operational testing. Currently, the 
 most feasible way forward is to have an accession process whereby groups of TSOs connect to the platform 
 at the same time, with the last group connection completed ahead of December 2021. 


A  detailed  accession  roadmap  will  be  developed  within  3  months  of  the  approval  of  the  aFRRIF.  This 
 roadmap will be reviewed at least annually and take into account the time required for national changes as 
 well as the required testing and end when the aFRR-Platform must be used by all TSOs using aFRR, at the 
 latest.  


All TSOs shall foresee a possibility of early regional operation of the aFRR-Platform in line with national 
 legislation. Early regional co-operations, exchanging balancing energy from aFRR, shall be superseded by 
 the aFRR-Platform in accordance with the deadline of Article 21(6) of the EBGL requiring that all TSOs 
 using aFRR shall use the aFRR-Platform. Early regional co-operations can remain in operation as long as the 
 aFRR-Platform is not in operation. 


Interaction between the aFRR-Platform and the IN-Platform 


The consistent usage of available cross-border capacity  for the IN-Platform and the aFRR-Platform at the 
same  time  has  to  be  ensured.  A  calculation  of  both  processes  in  one  activation  optimisation  function 
guarantees this necessary consistency. TSOs foresee including both (IN and aFRR) processes in the AOF of 
the aFRR-Platform. For more information see chapter 5.4. 
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4  Harmonising the European aFRR market 


When  integrating  European  balancing  energy  markets,  it is  important  to  pay  special attention to the  level 
 playing field for participants in those markets. Establishing a level playing field requires a certain level of 
 harmonisation of both technical requirements and market rules. To provide this level of harmonisation, the 
 EBGL  sets  out  certain  requirements.  Some  forms  of  harmonisation  are  a  direct  result  of  the  EBGL 
 requirements, such as the requirement for the platform to utilise merit order activation. Others will follow 
 from the settlement proposals in accordance with Article 30 and 52.  


This chapter describes those aspects of the aFRRIF that explicitly lead to additional harmonisation among 
 different  countries  involved  in  the  exchange  of  aFRR  for  balancing  energy.  Specifically,  it  describes  the 
 following aspects of harmonisation, as required by Articles 21(3) (f), (h), (i) and (j) of the EBGL: 


▪  Definition of standard product (chapter 4.1) 


▪  Definition of BEGCT and TSO GCT (chapter 4.2) 


▪  Framework for further harmonisation  (chapter 4.3) 



4.1 
 Standard product (Article 7) 

The EBGL sets up certain requirements for standard products in Article 25(4) and Article 25(5). Article 25(4) 
 sets out the technical parameters: 


The list of standard products for balancing energy and balancing capacity may set out at least the 
 following characteristics of a standard product bid: 


(a) preparation period; 


(b) ramping period; 


(c) full activation time; 


(d) minimum and maximum quantity; 


(e) deactivation period; 


(f)  minimum and maximum duration of delivery period; 


(g) validity period; 


(h) mode of activation. 


The  harmonisation  of  the  above  mentioned  parameters  is  optional.  Due  to  the  heterogeneous  generation 
 structure within Europe and the resulting differences in the existing aFRR market, TSOs foresee a progressive 
 harmonisation,  with  only  the  essential  concepts  being  harmonised  before the  launch  of the  platform.  It  is 
 deemed necessary to harmonise the minimum bid size, bid granularity and validity period from the start of 
 the platform and set a fixed date for the harmonisation of the full activation time. 


The full activation time can be divided into a preparation period (during which no energy is delivered) and a 
 ramping period. The requirements for the preparation period vary across Europe as it depends on the mode 
 of  activation  in  use  (see  chapter  4.1.4)  and  the  local  generation  structure.  Nevertheless,  for  aFRR  the 
 preparation time remains very short as aFRR delivery is an automatic process. TSOs consider that specifying 
 a  harmonised  full  activation  time  will  provide  enough  quality  guarantee  of  the  aFRR  product,  while  the 
 detailed requirements for the preparation period can remain at the national level. 


Regarding the deactivation period, TSOs consider that the duration of the full activation time is also relevant 
for deactivation. 
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 The following sub-chapters lay out the foreseen harmonisation of full activation (and deactivation) time, bid 
 sizing and validity period. 


4.1.1  Full Activation Time (FAT) and Deactivation 


The FAT defines the maximum allowed duration for the full activation or deactivation of a standard aFRR 
 energy bid after the activation request. The compliancy of each BSP with the FAT requirement is checked 
 during the prequalification process and is later translated into local monitoring rules. In case of activation or 
 deactivation of a bid, the BSP has to deliver the requested volume at latest within the FAT to be compliant. 


Currently, the aFRR FAT requirements of the European countries cover a wide range from 2 to 15 minutes 
 and reflect the local generation structures and requirements. In the process of creating common European 
 markets for balancing energy, these requirements must be harmonized to create a full level playing field for 
 BSPs and ensure a comparable activation of aFRR in case of imbalances, regardless of the structure of the 
 Common Merit Order List. For the selection of a future harmonized FAT value and a harmonization roadmap, 
 the following main aspects have been considered: 


▪  The activation speed of balancing products has a direct impact on the resulting frequency restoration 
 control error (FRCE) of individual LFC blocks and areas and the quality of the system frequency of 
 a whole synchronous area. Hence, the maximum FAT has to be short enough to fulfil the FRCE and 
 frequency quality target parameters required by SOGL Articles 127 and 128. 


▪  The  FAT  has  to  be  long  enough  to  ensure  the  availability  of  the  required  capacities  on  the  local 
 capacity markets and facilitate liquid markets for aFRR capacity and energy. 


From previous ENTSO-E discussions, the number of feasible candidates for FAT was limited to two: 5 and 
 7.5 minutes. These two candidates have been qualitatively and quantitatively assessed in detail, considering 
 the abovementioned aspects of frequency quality and impact on capacity procurement. 


4.1.1.1  Technical assessment 


In order to qualitatively assess the impact of the aFRR FAT on the FRCE quality, TSOs simulated the aFRR 
 activation  process  for  the  LFC  blocks  of  Austria,  Belgium,  France,  Germany  and  the  Netherlands  with 
 different assumptions for the FAT. The resulting FRCE quality has been compared with the target parameters 
 defined in the SOGL. 


Since these LFC blocks constitute a large part of the interconnected network of Continental Europe (CE) and 
 their generation structures reflect the heterogeneous generation in CE, the impact of the FAT on the combined 
 FRCE of these LFC blocks is also a proxy for the impact on the CE system frequency. In this spirit, the impact 
 of the FAT of these five LFC blocks on the CE frequency quality has also been simulated and compared to 
 the frequency quality targets defined in the SOGL. 


The simulations have been performed on the basis of historical aFRR demands, available aFRR and energy 
 exchanges due to imbalance netting of one complete year (April 2016  – March 2017). For the simulation, 
 merit order activation has been assumed for all LFC blocks, since this activation scheme is a requirement 
 from the EBGL. Moreover, it was assumed that the BSPs will react according to the FAT requirement. The 
 sensitivity of the major results to the increase of the available aFRR band and to the change of  controller 
 settings has also been analysed. 


The main results of the assessment are:  


▪  Under  the  given  assumptions,  at  least  one  LFC  block  does  not  comply  with  the  FRCE  target 
 parameter laid out by the level 2 FRCE range according to SOGL Article 128 when choosing a FAT 
 of 7.5 minutes.  


▪  The global FRCE quality of the assessed LFC blocks (Figure 5) and hence frequency quality would 
be better than the historical quality when choosing a FAT of 5 min and worse when choosing a FAT 
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 of 7.5 min. This result is however strongly sensitive to the degree to which BSPs react faster than 
 required by the FAT and the simulations cover the worst-case scenario in this manner. 


Figure 5: Simulation results for the global FRCE quality 


▪  The frequency quality target according to table 2 in the Annex III of the SOGL of a maximum number 
 of 15 000 minutes outside the standard frequency range of Continental Europe will be fulfilled with 
 a FAT of 5 min but will not be fulfilled with a FAT of 7.5 min (see Figure 6). 


o 


Figure 6: Simulated yearly minutes outside the standard frequency range of Continental Europe 


▪  The increase of the available aFRR band, which could be achieved by an increased procurement of 
reserves or the availability of free bids, cannot compensate the impact of a slow FAT on the fulfilment 
of the frequency and FRCE quality targets. Particularly in LFC blocks with very volatile imbalances 
and frequent sign changes of the aFRR demand, an increased procured capacity does not increase the 
FRCE quality in case of a FAT of 7.5 min. 
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 4.1.1.2  Economic assessment 


In addition to the technical assessment, some TSOs (Elia and RTE) performed an economic assessment based 
 on  the  current  prequalification  requirements  to  identify  the  impact  of  a  FAT  reduction  on  the  volume  of 
 offered aFRR capacity bids and their impact on aFRR capacity procurement cost in their LFC areas. This 
 assessment aims to be generic and relatively easy to be applied by each TSO. Therefore, assumptions with a 
 certain degree of simplifications were identified. All TSOs consider these assumptions as valid for a change 
 of FAT in a range between 5 and 15 minutes.  


▪  In case FAT is decreased compared to a TSO’s current local standard, the aFRR capacity offered by 
 thermal units (Combined Cycle Gas Turbine (CCGT), coal fired, nuclear) connected on this TSO’s 
 grid is reduced linearly with the FAT decrease.  


▪  A  FAT  change  has  no  impact  on  offered  aFRR  capacity  for  non-thermal  units  (PV,  demand  side 
 management, hydro, wind, batteries) 


▪  Relative  price  effect  due  to  expected  setpoint  changes  of  units  and  corresponding  increase  of 
 opportunity costs, in particular when units are facing a must-run situation. 


▪  Impact of setpoint changes on efficiency and corresponding impact on costs is neglected  


▪  Any new providers and/or changes in bidding behaviour due to the potentially increased prices are 
 neglected  


The table below summarises the main characteristics of the French and Belgian aFRR market: 


Belgium (Elia)  France (RTE) 
 Current FAT  7.5 minutes  6.7 minutes (400 seconds) 
 Dimensioned aFRR volume  ≈ 140 MW  [500 MW – 1200 MW] (dynamic band) 


(≈ 660 MW on average) 
 Type of aFRR providers  Gas units (CCGT)  Nuclear, coal, gas, demand side, hydro 


Table 1: French and Belgian aFRR markets 


In order to estimate the impact of a FAT reduction to 5 minutes on available aFRR volumes and procurement 
 costs, the two TSOs used two different approaches: 


▪  RTE used a cost-based approach: the impact is estimated based on individual characteristics of the 
 different aFRR  providing  technologies (available  volumes,  availabilities  of  production  units,  etc.) 
 and assumptions on fuel costs. 


▪  Elia used a market-based approach: based on historical records of aFRR bids, the volume and price 
 effects caused by the FAT reduction are estimated. Besides this, a simplified cost-based assessment 
 and a sensitivity analysis of the results on the clean spark spread were also performed. 


From its analysis, RTE estimates that a FAT reduction from 6.7 minutes to 5 minutes would cause an aFRR 
 procurement cost increase of approximately 26 Mio. € per year (+54 %). This increase is mainly caused by 
 the fact that the reduction of aFRR capacity offered by coal and gas power plants forces to reserve more aFRR 
 on  nuclear  units.  Since  the  opportunity  cost  is  much  higher  on  nuclear,  aFRR  capacity  procurement  cost 
 increases accordingly. 


In  the  case  of  Elia,  the  FAT  reduction  from  7.5  minutes  to  5  minutes  would  cause  an  increase  of  aFRR 
procurement  cost  between 8  to  20 Mio.  €  per  year (between +20 %  and  +50 %).  This increase is  mainly 
caused  by  the  fact  that  the  reduction  of  aFRR  capacity  offered  by  gas  units  forces  to  reserve  aFRR  on  a 
broader and/or  less  optimal  set  of  production  units;  this leads  to  big  increase  of  must-run  costs  for aFRR 
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 capacity procurement. As a consequence, this result is highly sensitive to the clean spark spread evolution. 


In the case of Belgium, liquidity issues were detected for 5 weeks out of the studied year.   


It is interesting to note that despite the root cause of the cost increase being the same (FAT reduction), the 
 mechanics  behind  it  are  very  different:  in  France,  the  cost  increase  is  driven  by  an  increase  of  average 
 opportunity cost for aFRR (more aFRR has to be reserved on units that would like to produce at full power), 
 while in Belgium, it is driven by an increase of must-run costs (more / less optimal units have to be put in 
 service in order to offer the required aFRR). PICASSO TSOs considered that this assessment was sufficiently 
 diverse and representative enough of what could happen to “slower” TSOs if FAT of 5 minutes was chosen. 


Therefore, a detailed assessment was not performed for each participating country. 


4.1.1.3  Considered options 


When the results of the technical and economic assessments are brought together, it can be concluded that 
 both FAT options have unacceptable impacts for some TSOs. This statement is globally confirmed by the 
 stakeholders’ consultation:  


▪  On the one hand, many BSPs already displaying a FAT of 5 minutes (or even less) strongly emphasise 
 their wish to keep a 5 min FAT, arguing that a longer FAT would be an issue for ensuring a level 
 playing  field  and  /  or  would  reduce  the  differences  in  ramping  requirements  between  aFRR  and 
 mFRR products by too much.  


▪  On  the  other  hand,  some  BSPs  displaying  a  longer  FAT  confirmed  that  the  FAT  reduction  to  5 
 minutes would have a significant impact on the volumes that they could bid on the aFRR capacity 
 market.  


Facing this scenario, TSOs investigated multiple options, which are not limited to plain values of the FAT 
 but also include combinations with measures to mitigate the technical or economic shortcomings that might 
 result for some TSOs. These measures include the use of specific products according to Article 26 of the 
 EBGL for a limited timeframe after the start of the platform. Additionally, different combinations of the FAT 
 and the maximal cross-border ramping period have been analysed. The maximal cross-border ramping period 
 is used by the FRCE Adjustment Process (FAP) for the division of the responsibility for the FRCE resulting 
 from  slow  aFRR  activation  between  the  exporting  and  the  importing  TSO  (see  chapter  5.6).  TSOs  only 
 studied  mitigation  measures  which  could  be  taken  in  the  scope  of  the  project,  excluding  for  example  the 
 introduction of new balancing products, ramping restrictions for generators and other measures specifically 
 targeting deterministic frequency deviations (DFDs). 


The following options have been considered: 


Option 1: aFRR standard product FAT of 5 minutes, local specific products with longer FAT 


With this option, the FAT of aFRR standard products and the maximum cross-border ramping period are 
equally set to 5 minutes. If the liquidity on a local market for aFRR capacity is not sufficient, TSOs have the 
choice to  procure  additional capacity  using  specific products  with a longer  FAT.  However, these specific 
products are only used locally: they are not forwarded to the common merit order list (CMOL). As shown on 
Figure 7 and Figure 8, this can be done in two different ways, depending on whether the conversion of specific 
aFRR bids with longer FAT into standard aFRR bids is performed or not. This conversion can be done by 
asking  BSPs  to  communicate  which  part  of  the  volume  of  each  specific  bid  can  be  delivered  within  the 
harmonized FAT. The rest of the volume of the bid can be activated only if the standard part is already fully 
activated.  
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 Figure 7: Local implementation of option 1, without conversion of specific products 


Figure 8: Local implementation of option 1, with conversion of specific products 


Each LFC area needs to keep a single controller to activate all aFRR bids, regardless of whether they are 
 standard or specific. Since the activation of slower specific bids for cross-border exchange is not foreseen in 
 this option, specific bids or additional volumes of specific bids therefore need to be placed at the end of the 
 local merit order in order to avoid undue activation by the AOF. Hence, the local activation order has to differ 
 from the local price ranking of bids, which leads to local economic inefficiencies during activation. A possible 
 consequence of these inefficiencies could be an increase of capacity price of specific products: because they 
 are placed at the end of the LMOL, specific products will be activated less often; therefore, BSPs might want 
 to increase their aFRR capacity prices in order to compensate a lack of revenue on the aFRR energy market. 


The  conversion  of  specific  products  allows  to  increase  the  total  volume  that  is  forwarded  to  the  CMOL, 
 increasing the liquidity on the common aFRR energy market and reducing the local economic inefficiencies 
 described  above.  However,  this  comes  at  the  expense  of  a  major  complexity  increase  for  local 
 implementation, especially for TSOs currently sending an aggregated activation signal per BSP. Indeed, in 
 this sub option, separate targets for standard and specific volumes need to be communicated to each BSP.  


In any case, all specific products should be defined in local terms and conditions and should only be used for 
 an intermediate timeframe until local capacity markets have evolved and provide more liquidity.  


To summarise, this first option for all TSOs guarantees a good FRCE quality and mitigate the impact on the 
procurement  costs,  but  show  some  serious  drawbacks  for  slower  TSOs:  use  of  specific  products,  local 
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 economic  inefficiencies,  major  implementation  changes,  and  uncertain  benefits  in  terms  of  capacity 
 procurement costs.  


Option 2: aFRR standard product FAT of 5 minutes, specific products allowed in CMOL 


As in option 1, the FAT of aFRR standard products and the maximal cross-border ramping period are equally 
 set to 5 minutes. If specific products with longer FAT are locally required, the specific bids are also forwarded 
 to the CMOL and are thus also activated in a cross-border context. However, the total volume of non-standard 
 bids that each TSO can forward to the CMOL is limited to the dimensioned volume. In this case, this option 
 does not affect the level playing field on the energy market, since energy pricing depends on marginal costs 
 and is therefore independent of the FAT. 


With this approach, the adjusted FRCE quality of exporting TSOs with specific bids at the beginning of the 
 CMOL will be impacted. This effect incentives TSOs to minimize their amount of procured specific bids and 
 foster the development  of local  markets  for  fast  reserves.  The  resulting  frequency  quality  depends  on the 
 share of specific bids in the CMOL but is generally worse than with option 1. The implementation effort is 
 lower  than  with  option  1,  as  no  local  separation  between  standard  and  specific  products  in  the  real-time 
 processes is necessary. 


The  option  presents  the  drawback  of  an  inconsistency  of  the  cross-border  ramping  period  and  local  FAT 
 requirements in markets that use specific products.  


Option 3: aFRR standard product FAT of 7.5 min, shorter cross-border ramping period 


With this option, the FAT of aFRR standard products is set to 7.5 minutes. However, the maximum cross-
 border ramping period is set to a shorter value (e.g. 5 minutes). This means that connecting TSOs of BSPs 
 with a FAT longer than the cross-border ramping period are considered as responsible for this slow reaction 
 and the resulting FRCE. Therefore, they are incentivized to influence the BSPs in their LFC area(s) to react 
 faster (e.g. by implementing incentives for a faster reaction in the local TSO-BSP settlement scheme).  


Regarding  the  short-term  effects,  option  3 is  comparable  to  option  2.  In  the  long-term  however,  option 3 
 strives to achieve fast reaction through sustainable incentives while option 2 is based on more stringent FAT 
 requirements. However, this incentive is strongly depending on the structure of the CMOL. With option 3, 
 connecting TSOs of slow BSPs with low generation costs would have to bear a high risk of an increasing 
 FRCE. 


Option 4: aFRR standard product of 7.5 min, equal cross-border ramping period 


As in option 3, the FAT of aFRR standard product is set to 7.5 minutes. However, the cross-border ramping 
 period is equally set to 7.5 minutes. Since a faster effective reaction of the BSPs than 7.5 minutes is most 
 probably needed in the long term to fulfil all frequency and FRCE quality requirements, local incentives for 
 a faster reaction will have to be implemented with this option. The fulfilment of the frequency and FRCE 
 targets  depends  on  the  effectiveness  of  these  incentives.  However,  the  incentives  cannot  be  harmonized 
 without harmonization of the TSO-BSP settlement including the determination of the settled volume. Thus, 
 it cannot be guaranteed that these incentives are equally strong in all participating LFC blocks. 


Option 5: Intermediate value of FAT between 5 minutes and 7.5 minutes 


From previous ENTSO-E discussions, the number of feasible candidates for FAT was limited to 5 and 7.5 
minutes,  as  such  TSOs  focused  their  assessments  on  these  two  options.  An  intermediate  value  would  be 
possible, but the result of the assessments provided no indication that an intermediate value would provide a 
more optimal solution considering the technical and economic aspects and would thus just be an arbitrary 
choice. An intermediate value would not solve the technical or economic shortcomings of the two values that 
have been assessed in detail. Therefore, none of the TSOs favoured to select an intermediate value. 
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 Option 6: CMOL filtering based on ramp rate 


Respecting ramping speeds in the process of bid selection (filtering the CMOL in real-time according to the 
 current  ramp  rates  of  BSPs)  could  lead  to  a  faster  effective  activation  of  aFRR  without  stringent  FAT 
 requirements. This approach could in theory allow to fulfil the FRCE and frequency quality targets with a 
 FAT of 7.5 minutes. A similar approach is currently applied in Hungary. However, due to incompatibilities 
 with  the  concept  for  the  interaction  between  controller  and  optimizer  (control  concept)  and  with  the 
 optimisation  algorithm,  this  model  cannot  be  implemented  in  a  cross-border  context  with  distributed 
 activation of BSP. 


Following the control demand model (see chapter 5.1.3.1), the aFRR optimisation according to the CMOL is 
 performed on the central platform while the LFC and activation logic including any ramping of output signals 
 remains on the local TSO side. The central platform does not technically interfere with the individual control 
 loops of each TSO but translates the imbalances into real-time energy exchange schedules between the LFC 
 areas.  


This separation has multiple advantages: 


▪  The stability of the process is independent of the BSP behaviour and imperfections or possible errors 
 in the IT-process and can be proven mathematically 


▪  The concept does not affect the performance of the individual control loops 


▪  The concept allows to tune the settings of each LFC to the dynamic behaviour of the local BSPs and 
 thus  allows  to  efficiently  combine  BSPs  with  different  dynamic  behaviour  (e.g.  pumped  storage 
 plants and gas fired plants) in a common market 


The detailed rationale for selecting the control demand model is provided in chapter 5.1.3.5. 


With the control demand model it is however not possible to synchronize the processes of aFRR optimisation 
 (based on the CMOL) and the local BSP activation (based on the local MOL) when using dynamic constraints. 


This is illustrated with an example shown in Figure 9. In this example, bid 1 covers 80 MW but only 50 MW 
 can be activated within 5 min. In a case of a stepwise demand of 100 MW, the AOF determines that 50 MW 
 of both bids must be activated simultaneously in order to fully compensate the imbalance within 5 minutes. 


The  local  activation  of  bids  is  however not  based  on the aFRR  demand  but  on  the  control target (PTarget), 
 which is the output of the local LFC (with proportional-integral dynamic behaviour). The integral term of the 
 controller leads to a delay of the control target. Due to this delay, parts of bid 1 are already activated when 
 control target reaches the 50 MW threshold and a larger share of the total volume of bid 1 is “unlocked”. 


Therefore, a larger share of bid 1 and a smaller share of bid 2 is activated than foreseen by the AOF 


Figure 9: Example of MOL deviations due to dynamic constraints 


This type of CMOL deviations can only be prevented by some kind of real-time synchronization between the 
AOF  and  the  local  activation  logic.  However,  any  real-time  synchronization  of  both  processes  would 
undermine the separation between the AOF and the feedback LFCs, which is the key to the stability of the 
process. Hence, the implementation is not only an IT problem but is generally incompatible with the planned 
control concept. 
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 This issue could only be solved by a complete change of the control concept e.g. towards the “control request” 


concept which is not practically proven and is much more complex with regards to the stability of the process. 


Changing the control concept would also massively increase the implementation effort and costs because it 
 requires the harmonization of all controllers. See also Chapter 5.1.1 for more elaboration on the reason of the 
 choice of the control demand model. 


At the same time, the consideration of ramp rates in the AOF adds additional constraints to the optimisation. 


Respecting these constraints while at the same time satisfying all demands leads to an optimisation problem 
 that can only be solved by deviating from the CMOL (additional bids are selected to respect the ramp rate 
 constraints). 


As an example, let us assume that bid 1 of the MOL in Figure 9 is completely activated in LFC area A for an 
 imbalance in LFC area B. Now, the imbalance completely disappears. Normally, the optimizer would correct 
 the demands so that the bid is fully deactivated, however, only 50 MW of the bid can be deactivated within 
 5 minutes and the optimizer has no access to the remaining 30 MW of the bid. In order to maintain the system 
 balance, the optimizer will activate downward aFRR of 30 MW, leading to counteracting aFRR bids. This 
 negative aFRR is activated regardless of its price, as the AOF is trying to avoid to increase the FRCE.  


The physical impact depends on the location of these downward bids. If they are located in the same LFC 
 area than the upward bids, they will not be activated and the intended ramp rate will not be achieved, leading 
 to an increasing FRCE. If they are located in another LFC area, there will be counteracting aFRR bids in 
 violation of the principles stated in chapter 5.4. 


Option 7: Two aFRR standard products in CMOL, selective activation 


Two standard products with different FAT (e.g. 5 minutes and 7.5 minutes) are procured; the bids of both 
 products are forwarded to the CMOL. However, TSOs can chose to cover their demand only with fast bids if 
 they require a fast reaction to fulfil the FRCE quality targets. The AOF selects the bids that are activated for 
 each TSO accordingly. 


This  option  implies  a  vast  complexity  increase  it  would  cause  at  AOF  level  (algorithm),  for  the 
 communication between AOF and local LFC (AOF should specify how to split the control target between 
 fast  and  slow  products),  and  for  local  activation  and  calculation  of  the  setpoint  towards  BSPs  (each  BSP 
 would need to know how much volume of “slow” bids and “fast” bids he needs to activate). Additionally, 
 this  option  leads  to  a  market  split  and  thus  has  detrimental  effects  on  the  liquidity  on  the  aFRR  energy 
 markets. 


Selected option 


After  careful  consideration  of  all  abovementioned  options  in  the  light  of  the  technical  and  economic 
 assessments, the TSOs came to the conclusion that a compromise solution is necessary. They acknowledged 
 that due to the FRCE and frequency quality requirements, a FAT of 5 minutes is the superior long term option, 
 because of its advantages in terms of system response. By this, they take into account that: 


▪  The  frequency  quality  targets  for  Continental  Europe  are  currently  already  hard  to  fulfil  with  an 
 average FAT of 6.5 minutes and a majority of LFC blocks using pro-rata activation. The changes on 
 the aFRR market will render these requirements even more challenging. Additionally, the frequency 
 quality in Continental Europe has been decreasing during the recent years and the future development 
 is  subject  to  major  uncertainties  (more  volatile  generation  due  to  development  of  markets  and 
 generation structure, reducing system inertia). Stringent FAT requirement are needed to fulfil these 
 requirements in the future. 


▪  European  balancing  markets  are  currently  evolving  and  many  new  BSPs  are  entering  the  market 
(renewables, batteries, power to heat, demand response). For most of these technologies, the FAT is 
not the factor that limits the capacity they can offer on the aFRR market. Shorter FAT requirements 
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 help to utilize the flexibility of these units for the improvement of the system response and thus for 
 the fulfilment of the FRCE and frequency quality targets. 


▪  The European aFRR-Platform will also include the smaller Nordic synchronous area, which currently 
 has effective FAT values of 2 to 3 minutes. A FAT of 7.5 minutes would significantly impact the 
 Nordic system frequency. The Nordic TSOs indicated that extensive mitigation measures (e.g. local 
 specific  products)  would  be  necessary  in  such  a  case,  which  would  undermine  the  concept  of  a 
 common European aFRR market. 


However, it was also clear that the move to a FAT of 5 minutes could not be overtaken too quickly, because 
 time is needed in countries with longer FAT to develop a faster, broader local aFRR market in order to avoid 
 (or at least largely mitigate) cost increase of aFRR capacity. The aFRR capacity lost on the thermal units by 
 the reduction of the FAT is indeed expected to be compensated by new non-thermal units. Once the aFRR-
 Platform  becomes  operational,  the  market  integration  and  the  merit  order  activation  will  be  incentives  to 
 install  non-thermal  for  the  aFRR  market,  process  for  which  a  duration  of  4  years  is  considered  to  be 
 reasonable. 


Therefore, the best option that all TSOs could agree on was a stepwise approach: 


▪  No harmonization of FAT at go-live of the platform until 17 December 2025: in this first step, each 
 BSP has to comply with the FAT requirements of its connecting TSO, and all standard aFRR bids 
 will be merged in the same CMOL regardless of their FAT. The FRCE adjustment process will have 
 a  maximum  cross-border  ramping  period  of  7.5  minutes.  This  creates  an  incentive  for  TSOs  that 
 currently have a longer FAT to foster a fast reaction of their local BSPs. 


▪  As  of 18  December  2025  the  FAT  is to  be  set at 5  minutes and as a  result the FRCE  adjustment 
 process will have a maximum ramping period of 5 minutes also starting from 18 December 2025. 


With this solution, the FAT will remain a local choice until 17 of December 2025. It is expected, that TSOs 
 with a FAT of 5 minutes or less will not increase their local FAT beyond 5 minutes in this phase, therefore a 
 significant  deterioration  of  the  FRCE  and  system  frequency  quality  is  not  expected.  Even  though  a  full 
 harmonization of the markets is not given in this transitory phase, a major distortion of the level playing field 
 is not expected as TSOs will already have to start the transformation of the local aFRR markets and BSPs 
 will have to develop their portfolios in the light of the full harmonization of the FAT. 


Besides, following additional advantages for harmonizing the FAT in 2025 have also been identified: 


▪  The TSO’s joining the platform in 2023 will still have 2 years ahead to comply with the harmonized 
 FAT. 


▪  The need for developments of specific products will be reduced, however the use of specific products 
 locally can be defined in local terms and conditions. 


In the consultation, stakeholders have expressed different views on the proposal. Many stakeholders were 
 requesting  immediate  harmonisation,  but  the  values  towards  which  they  were  willing  to  harmonise  were 
 different (and mostly in line with the current value they have to comply with). No better compromise than 
 the one described here above has been identified, hence TSOs favour keeping this stepwise approach. 


4.1.2  Bid size and granularity 


The current bid sizing of TSOs is relatively similar. The minimum bid size, which defines the minimum size 
of the energy bid volume offered, ranges between 1 and 5 MW. The minimum bid size affects the number of 
bids in the CMOL and therefore has an IT and administrative impact. On the other hand, the minimum bid 
size impacts the barriers for new market entries. The lower the minimum bid size, the lower the barrier for 
new market players.  
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 It can be seen from the results of stakeholder consultation that the majority of respondents are in favour of a 
 minimum bid size of between 1 and 5 MW, with a slight preference for 1 MW.  


Moreover, no TSO showed any major concerns about a 1 MW minimum bid size, and 1 MW was considered 
 to be a good way to facilitate lower entry barriers and manageable complexity at the AOF level. This point, 
 concerning  the  manageable  complexity  at  the  AOF  level,  has  to  be  confirmed  during  or  after  the  IT 
 implementation of the AOF. If TSOs realise that the minimum bid size of 1 MW and the possible significant 
 increase  of  the  total  number  of  bids  could  significantly  slow  down  the  AOF  or  cause  problems  in  data 
 management, then the minimum bid size might be re-evaluated, for example increased to 5 MW, in line with 
 the amendment process outlined in Article 6 of the EBGL. As the aFRR activation is a real-time process, the 
 runtime of the AOF algorithm should be kept sufficiently short. However, TSOs acknowledge that an increase 
 of  the  minimum  bid  size  poses  an  entry  barrier  to  the  market  and  will  only  consider  the  increase  of  the 
 minimum bid size after careful evaluation of technical solutions (e.g. increasing the computing power of the 
 AOF).  


As aFRR energy bids are divisible (see chapter 4.1.5), TSOs consider the maximum bid size mostly an IT 
 limitation, which will be set to 9999 MW. 


The bid granularity defines the possible increment of offers above the minimum bid size. TSOs apply a bid 
 granularity of 1 MW, in line with the input of most stakeholders and the capability of LFCs of all TSOs.  


4.1.3  Validity Period  


The validity period defines the amount of time for which a bid is valid and firm. This means that activation 
 requests from the TSO to the BSP can only happen within the validity period. A shorter validity period gives 
 a BSP the opportunity to adapt the price and volume of their bids closer to the boundary conditions given by 
 the market and the fluctuating generation by renewable energy sources.  


A validity period of 15 minutes agrees with the current discussion on harmonisation on the following topics:  


harmonized imbalance settlement period, scheduling periods and the market time unit on intraday market. 


On the other hand, a short validity period generally leads to more frequent changes of the CMOL. This sets 
 higher requirements on the technical processes on the sides of TSO and BSP, which will be tackled by highly 
 automated processes for bid processing.  


Furthermore,  changes  to  the  CMOL  between  two  consecutive  bid  validity  periods  lead  to  up-  and  down-
 ramping of aFRR bids and might cause deteriorations in the FRCE and frequency quality in cases where the 
 ramping speeds of activated and deactivated bids do not match. TSOs have assessed this effect on the basis 
 of a sensitivity analysis, taking into account the hypothesis that more frequent CMOL changes also lead to a 
 lower share of replaced bids at the end of each validity period, since changes in the bid placement of BSPs 
 can  be  distributed  over  a  longer  timeframe.  The  correlation  with  deterministic  imbalances  has  also  been 
 considered in the analysis. 


The analysis shows, that a short validity period of 15 minutes does not significantly reduce the FRCE and 
 frequency quality in comparison to a longer validity period of 30 or 60 minutes.  


Therefore, TSOs propose a validity period of 15 minutes, in line with expected validity period for mFRR. 


4.1.4  Mode of Activation 


The mode of activation for aFRR is automatic due to the nature of the aFRR process. This means, that the 
 LFCs  automatically  send  setpoint  for  activated  bids.  During  the  validity  period  of  their  offered  bids,  the 
 setpoint signals sent to BSP can constantly change their values, depending on the aFRR demand. 


In Europe two different approaches and their variants are used for the calculation of the setpoint signal which 
is sent to the BSPs. These two approaches are described below. 
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 Ramping approach  


The first approach is based on the limitation of the rate of change of the setpoint sent to the BSPs and it 
 requires the BSP to follow the setpoint in a narrow tolerance band (defined according to national terms and 
 conditions). This is displayed in Figure 10. Ramped setpoint (orange line) is sent to the BSP. The BSP has to 
 follow the sent setpoint in the given tolerance band (yellow area). BSP settlement can take into account the 
 requested energy volume defined by the controller output. TSOs can incentivize the BSP to stay within the 
 tolerance band by applying penalties and additionally by a consistent TSO-BRP settlement.  


Figure 10: Ramping approach  


TSOs applying this approach would give BSPs the opportunity to nominate ramp rates which would exceed 
 the minimum dynamic requirements. Through this BSPs with fast activation would have the opportunity to 
 gain even more in the TSO-BSP settlement thanks to the higher delivered volume. 


This approach is mainly applicable for countries with BSPs which can follow ramp rates closely and where 
 the ramp rate is known in advance (e.g. for CCGT). 


FAT approach 


The second approach does not foresee a limited rate of change for the setpoint sent to the BSP. BSP settlement 
 takes into account the energy volume based on the delivered aFRR. This approach is depicted in Figure 11. 


Due to the unramped setpoint BSPs cannot precisely follow the given request and as such the tolerance band 
 may be larger than in the previous approach, depending on the local prequalification requirements. The given 
 TSO-BSP settlement implicitly incentivises BSPs to activate as fast as possible and increase the volume to 
 be  settled.  Additionally  TSOs  can  incentivise  BSPs  to  deliver  the  minimum  dynamic  requirements  by 
 applying penalties in the event of „underfulfilment“.  


Figure 11: FAT Approach 


This approach is mainly used by countries with a high share of BSPs where the ramp rate is not known in 
advance (e.g. coal mill delay) or where additional costs would apply (e.g. discrete pumps). 
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 However, in practice both approaches should lead to similar results and both allow for the facilitation of the 
 TSO-TSO exchange proposed by TSOs. Both approaches also allow valorising fast flexibility. Moreover, 
 giving the flexibility for each country to keep its historical approach mean that the adaptation of all existing 
 interfaces  between  TSOs  and  BSPs,  and  possibly  adaptations  of  controllers  at  BSP  side,  can  be  avoided. 


Hence, TSOs have agreed not to harmonise this part of the product characteristic and through this give every 
 TSO the opportunity to apply the appropriate method corresponding to the existing generation structure of its 
 LFC area. 


4.1.5  Other characteristics of aFRR energy bids 


Article 25(5) of the EBGL, lays down the obligatory parameters for standard products: 


The list of standard products for balancing energy and balancing capacity shall set out at least the 
 following  variable  characteristics of a  standard  product to  be  determined  by  the  balancing service 
 providers during the prequalification or when submitting the standard product bid: 


(a) price of the bid; 


(b) divisibility; 


(c) location; 


(d) minimum duration between deactivation period and the following activation 


This sub-chapter will specify the bid related characteristics that are required by  the EBGL and how TSOs 
 envision their setup. 


According to Article 31 (4) of the EBGL, bid prices should be expressed in the currency of EURO and is 
 linked to the validity period. 


Another parameter for the bid definition is ‘divisibility’, i.e. whether a minimum bid volume constraint during 
 activation  applies  or  not.  Due  to  the  nature  of  the    aFRP,  energy  bids  have  to  be  divisible  in  order  to  be 
 activated  continuously.  The  activation  request  can  be  lower  than  the  minimum  quantity  and  minimum 
 granularity.  


The EBGL requires the standard product to specify the location of a bid. TSOs require at least the LFC area 
 to be indicated for each bid; however, a more detailed geographical location might be required locally, e.g. 


to facilitate the filtering of bids for congestion management. This more detailed location request is also linked 
 with the local choice to allow portfolio bidding or not. 


The EBGL requires the standard product definition to specify the minimum duration between the end of a 
 deactivation period and the following activation. TSOs consider a value of zero for this minimum duration 
 feature,  as  the  aFRR  product  is  considered  to  be  continuously  available  for  activation.  BSPs  with  resting 
 constraints should adapt a bidding strategy that takes these constraints into account.  


To  start  by  investigating  cross-platform  communications  before  the  platforms  are  implemented  would  be 
 complicated,  as  this  could  in  turn  increase  the  complexity  of  the  initial  implementation.  However,  as 
 explained in chapter 4.2, there is a collaboration between the PICASSO, MARI and TERRE projects towards 
 finding  the  best  possible  sequence  of  balancing  energy  gate  closure  times  for  the  different  balancing 
 processes, in order: 


1.  To  consider  different  bidding  approaches  (e.g.  unit-based  or  portfolio  bidding)  and  the  fact  that 
 basically a flexibility can provide either one or different balancing services at the same time; 


2.  To  offer  as  much  as  possible  the  possibility  of  BSPs  submitting  their  flexibilities  on  the  different 
balancing platforms, by permitting the TSO to allow BSPs to submit conditional bids locally for a 
flexibility where its availability to the subsequent balancing process (e.g. aFRR bid) is linked to the 
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 state of activation of a bid for another balancing process (e.g. mFRR process): for example, a BSP 
 could participate in the  aFRP if not activated by the mFRR process. 


3.  To offer, as much as possible, the possibility of the TSO to releasing the bids for the local intraday 
 market according to Article 29 (10) of the EBGL.  


This submission of bids (including conditional bids) will be done by BSP themselves in the local TSO-BSP 
 bidding interface before BEGCT. For a conditional bid, the conditions of usage of such a bid shall be declared 
 by the BSP before the BEGCT, according to the national terms and conditions, and shall become firm after 
 the BEGCT, Furthermore, a TSO can have the possibility of updating a bid or flagging the availability status 
 of a bid submitted to the aFRR-Platform, once the local bid conditions become valid; since making the initial 
 submitted  bid  invalid  pursuant  to  Article  29(9)  of  the  EBGL.  No  other  modifications  of  bids  other  than 
 updating or flagging as available or unavailable according to local bid conditions (when applicable) or more 
 generally pursuant to Article 29(9) of the EBGL after the TSO GCT are foreseen by the TSOs. 


As an illustration, one BSP who would schedule to provide 10 MW of aFRR, considering one turbine of the 
 hydro power plant would be scheduled in operation. With the same unit the BSP could offer upward mFRR 
 activation  starting  up  a  second  turbine,  leading  to  additional  aFRR  volume  of  10  MW  valid  for  aFRR-
 Platform. If activated in mFRR process after the aFRR TSO GCT, then the previously submitted aFRR bid 
 of 10 MW for this unit could be updated with new valid volume of 20 MW, since 10 MW is not valid anymore. 


The other way around could also apply, by stopping one turbine, leading to unfeasible initial volume in such 
 a case. 


Finally, TSOs do not foresee the possibility of handling complex bids directly by the aFRR-Platform, such 
 as  linked  or  exclusive  bids;  considering  such  bids  in  the  aFRR  optimisation  would  make  solving  the 
 optimisation problem within the time needed for the  aFRP unfeasible. 


4.2  Bidding process and balancing energy gate closure time (Article 8 and 9)  


This paragraph explains and justifies the choices that were made for the BEGCT and the TSO GCT. Before 
 the justification itself, an overview of the aFRR bidding process and a definition of the key concepts will be 
 provided. Special care will be taken to show the interactions with the design of the other balancing processes 
 (MARI for mFRR and TERRE for RR) and cross-zonal and local intraday markets. 


4.2.1  General overview of bidding process and key definitions 


This sub-chapter illustrates the future bidding process flow for aFRR energy between BSPs and TSOs. The 
 timeline is given in Figure 12. The figure shows the main steps of the bidding process for balancing energy 
 and other key moments before the start of a validity period at time t.  


For each validity period, there will be: 


(a) The balancing energy gate opening time for BSPs (BEGOT): this is the first moment at which BSP 
 can submit energy bids for a specific validity period. 


(b) The balancing energy gate closure time for BSPs: this is the point in time after which submission or 
 update of a balancing energy bid is no longer permitted for a specific validity period. This implies 
 that the submitted balancing energy bids become firm from the BSP towards the  local connecting 
 TSO for this validity period at the moment of BEGCT. The submission of energy bids is performed 
 via a local TSO-BSP interface. Hence, each TSO will still operate its own platform for collection of 
 bids.  For  TSOs  applying  central  dispatching  model,  the  BEGCT  for  aFRR  integrated  scheduling 
 process bids shall be defined pursuant to Articles 24(5) and 24(6) of the EBGL. 


(c) The TSO energy bid submission gate closure time (TSO GCT): this is the point in time when each 
TSO will have to submit its local merit order list (LMOL, one per direction of activation) containing 
at the minimum the standard product bids to the aFRR-Platform, which will then collect and merge 
all the LMOLs to form the two common merit order lists (CMOLs), one per direction of activation. 
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 The  resulting  CMOLs  will  contain  all  bids  which  are  valid  for  use  by  the  common  activation 
 optimisation function (AOF) during the respective  validity period. However, each TSO shall have 
 the possibility at all time after the TSO GCT (including within the validity period) of changing the 
 availability status of this bid. A bid can be set as unavailable in accordance with Article 29 (9) of the 
 EBGL.  A  bid  can  also  be  set  as  unavailable  or  available  accordingly  to  the  national  Terms  and 
 Conditions that allow, for instance, conditional bidding of one underlying asset to different balancing 
 processes. The communication of the availability status to BSPs will follow the national Terms and 
 Conditions. This sequence is repeated for each validity period. 


The  time  period  between  BEGCT  and  TSO  GCT  will  be  used  by  TSO  to  perform  all  the  required  local 
 processes  on  the  bids  received  at  BEGCT  (e.g.  consistency  checks,  IT  fall-back  rules  and  congestion 
 management  needs).  Besides  the  above  mentioned  bidding  related  processes,  Figure  12  shows  two  more 
 relevant gate closer times from the ID process. The cross-zonal intra-day gate closure time (cross-zonal ID 
 GCT), marking the point in time when the bid submission for cross-zonal ID closes, is currently determined 
 to be one hour in advance of real time and the BEGCTs for balancing processes need to be shorter than or 
 equal to the cross-zonal ID GCT according to the requirements from Article 24 of the EBGL. Additionally 
 the  local  intra-day  gate  closure  time  (local  ID  GCT)  is  shown  marking  the  point  in  time  when  the  bid 
 submission for local ID closes. Note that the exact value may be different in each country and this local ID 
 GCT is given for illustrative purpose, in order to emphasise the fact that local trades are still possible in some 
 markets after the cross-zonal ID GCT. 


Figure 12: General overview of bidding process 


TSO applying a central dispatching model (CDM) uses the integrated scheduling process (ISPr) to manage 
 the system, e.g. balance the system, solve network constraints and procure the ancillary services. The ISPr is 
 a  centralized  process  performed  by  TSO  that  allows  to  determine  the  unit  commitment  and  dispatch  of 
 majority of generating units in the economically efficient way based on the bids submitted by the BSPs (ISPr 
 bids) and taking into account the requirements regarding secure operation of the power system. The ISPr bids 
 are complex bids containing all commercial data and technical parameters related to the individual power 
 generating facilities or demand facilities that are taken into account by ISPr, to ensure full feasibility of the 
 ISPr commitment and dispatch decisions. The ISPr is an iterative process that usually begins a day before the 
 energy delivery time, just after day-ahead market results, and ends in the real time when the final setpoints 
 of the generating and demand facilities are calculated. In order to exchange the balancing energy from RR, 
 mFRR and aFRR with other TSOs on the European balancing platforms, the TSO applying the CDM shall 
 convert as far as possible the ISPr bids into standard products taking into account the operational security, 
 according to Article 27 of the EBGL. 


Although  the  EBGL  does  not  require  its  definition  in  the  implementation  framework,  the  BEGOT  is  a 
 parameter that TSOs  have to set  for each of the balancing energy processes (aFRR,  mFRR and RR). The 
 BEGOT  means  the  point  in  time  at  which  BSPs  can  start  to  offer  their  balancing  energy  bids  to  their 
 connecting TSOs.  


The offered bids only become firm as of BEGCT. A long duration between the BEGOT and BEGCT could 
reduce the criticality in the event  of business or IT-problems by reducing the need for  fall-back solutions 
during real-time operation. It could also increase bidding flexibility for BSPs by reducing the workload or 
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