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A. [bookmark: _Toc150964665]About this document 
This Business Requirement Specification (BRS) describes the processes and the exchange of information related to settlement of flexibility services. 
[bookmark: _Hlk106707316][bookmark: _Hlk146790902]Based on determined flexibility volumes and a reference line (also called baseline), the Flexibility Settlement Responsible settles the delivered volumes of the flexibility services between the Flexibility Service Provider and the Buyer of Flexibility, determines and distributes non-delivered supply volumes and handles the compensation of imbalances and supply volumes. 
The BRS is made in an ebIX® project with members and representatives of TSOs (related to ENTSO-E) and of DSOs. The reason for ebIX® to start modelling flexibility services was induced by the quickly growing interest in flexibility energy services and the increasing number of flexibility implementations, all be it most of them still experimentally. We tried to use as much experience as possible in the project in setting up this BRS by using the work of the “ebIX® Overview of energy flexibility services” [7] and the good work already done by other groups, such as USEF and Horizon 2020 projects, and using the experience from the project members.
One of the challenges of the project was, while discussing all details of different kinds of flexibility services, keeping the document at such an abstract level that in principle it covers all kind of different flexibility services and applications, ranging from balancing services, congestion services to services for portfolio optimisation.
As a general introduction ebIX® has published a separate document “Introduction to ebIX® Business Requirements and Business Information Models” [3]. The introduction also includes the generic model elements that are not specific for a particular business process. 
In line with UN/CEFACT Modelling Methodology version 2 (UMM-2) ebIX® defines the business requirements as the first step in modelling energy market processes and data exchange. This document specifies an UMM Business Requirements View, which consist of the three sub views: Business Domain View, Business Partner View and Business Entity View. 
The Business Information Model is in turn the basis for the creation of XML schema’s and is the basis for the specification of web services. 
Since the ebIX® model is open for national customisation, some attributes are added as optional for usage for regional/national customisation. If used, these attributes must be specified nationally.

A.1. [bookmark: _Toc274039831][bookmark: _Toc315097227][bookmark: _Toc150964666]References
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[8] [bookmark: _Ref79390693]USEF (https://www.usef.energy/) 
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A.2. [bookmark: _Toc315097230][bookmark: _Toc150964670]Participants in the project
These Business Requirements, as part of the ebIX® Model for the European Energy Market (see [3]), are prepared by the ebIX Flexibility project phase II, consisting of representatives from ebIX (and their countries), ENTSO-E, DSO’s and TSO’s. 
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[bookmark: _Toc150964672][bookmark: _Hlk534917168]Business Requirements View: Settlement of flexibility services
[bookmark: _Ref106201381][bookmark: _Ref106201392][bookmark: _Ref106201403][bookmark: _Toc150964673]Definitions
[bookmark: _Toc327509531][bookmark: _Toc463514330][bookmark: _Hlk84339855]An activation window is a period of time agreed between the Buyer of Flexibility and the Flexibility Service Provider to activate the flexibility service in question. The activation window begins when the Buyer of Flexibility requires the activation and includes the time for ramping up and down, as opposite to a “delivery period” that only includes the period of time where the Resource or Pool of Resources delivers the full effect.


Figure 1	What is an activation window?
Flexibility is defined as the capability to modify generation injection and/or consumption patterns in the energy system[footnoteRef:2] (like electricity or gas) - on an individual Resource, Accounting Point or aggregated level - on external request. [2:  	An energy system is a system primarily designed to supply energy-services to end-users, see Energy system (Wikipedia).] 

The flexibility volume is the quantity of energy or capacity delivered as a flexibility service.
Flexibility services are energy services offered, where flexibility is used to meet the needs of energy market participants or System Operators on existing or new energy or capacity markets. Examples are defined as balancing services, non-frequency ancillary services, congestion management services, etc.
Flexibility Service Provider is a party that offers flexibility services to the energy and/or capacity market(s) based on acquired (aggregated) capabilities[footnoteRef:3]. [3:  	The “Aggregator” (including the “Independent aggregator”) often corresponds to the Flexibility Service Provider role. ] 

The new role Flexibility Settlement Responsible (FSR)[footnoteRef:4] is introduced in this document, defined as a party that is responsible for the quantification and settlement of the energy volume and of the volume compensation (positive or negative) of the supplied energy or capacity for the delivered flexibility service by a Flexibility Service Provider. [4:  The term Flexibility Settlement Responsible is an intermediate term that may be changed in the future.] 

Grid constraints are technical requirements, such as thermal limit of a network element and/or voltage limits for a grid section, part of operational security limits of an operational grid that need to be observed to meet security requirements defined in Article 18 of the EU System Operation Guideline[footnoteRef:5].” [5:  	Article 18 COMMISSION REGULATION (EU) 2017/1485 of 2 August 2017 establishing a guideline on electricity transmission system operation.] 

A pool is a collection of one or more Resources that is used by a Flexibility Service Provider to offer certain flexibility services to the market.
A reference line (also called baseline) is the best approximation of the normal load or generation curve for an Accounting Point or Resource (group) without flexibility services being invoked. 
In this way the flexibility services that are delivered can be quantified (as the difference between reference line and measurements of operation) and non-delivered supply volumes can be determined. The reference line can be estimated based on schedules or based on actual production/consumption measurements. The method of calculating the reference line is agreed between the Buyer of Flexibility and the Flexibility Service Provider, or defined in the product specification, governed by national rules or regulations. 
The reference line can be ex-ante (equals the schedules) and ex-post (based on actual production/consumption measurements), dependent on the product specification:
1. Ex-ante: the predicted and confirmed (but not necessarily validated) energy consumption/production measurements, latest just before operational time, per time interval, normally on an aggregated level, but may depending on the service be “drilled down” to an individual Accounting Point or Resource. 
2. Ex-post: a reference line can be calculated based on actual production/consumption measurements. 
We introduce the Reference Line Responsible role for the party that is responsible for establishing and distributing the reference line for the flexibility services for a (set of) Resource(s). The reference line is determined either by calculation or by using measured data. The role may be performed by the Flexibility Service Provider, the Buyer of Flexibility or a third-party. 
A Resource delivers the capability to modify generation injection and/or consumption patterns in the energy system (like electricity or gas). It is a market representation of an asset, or a group of assets having this capability. A Resource represents for example grid assets, energy generating units, energy consuming units, energy storing units or a virtual power plant.

[bookmark: _Toc150964674]Basic principles and assumptions
· When defining the UseCases in this Business Requirement Specifications (BRS), the electricity sector has been the focus area. However, it should be possible to also use the UseCases as a basis for other energy sources, such as gas or heat/cold.
· “The happy flow principle” is used in the UseCase descriptions, i.e., the focus is the expected outcome of a process and exceptions on this outcome (rejections, etc.) are described in the “exception row”.
· It is not differentiated between flexibility (trades) used by a System Operator (DSO or TSO) and other market parties. The model should be applicable for all kinds of applications of flexibility and all kind or parties that can buy flexibility services, i.e. the Buyer of Flexibility.
· We realise that not all market rules and regulations, roles, domains and processes are finally defined in the energy and/or capacity market(s) yet.
· It is assumed that (near) real-time measured data are non-validated. These measured data are directly sent by the Metered Data Collector[footnoteRef:6]. [6:  We assume it is the Metered Data Collector that provides (near) real-time measured data to the Flexibility Settlement Responsible. The Metered Data Collector can for instance be the same organisation that also has the role of Flexibility Service Provider, Resource Provider or an Energy Service Company.] 

· All non-real-time measured data are assumed to be validated by the Metered Data Responsible and to be distributed by the Metered Data Administrator[footnoteRef:7].  [7:  The company assuming the role of Flexibility Service Provider may, based on national rules, also act in the role(s) as Metered Data Responsible and/or Metered Data Administrator.] 

· It this BRS it is assumed that parties that are involved in the process are implicitly consented, i.e. consented by law or regulation, to receive relevant data. Other parties who are interested in receiving these data may get them under the condition that they are explicitly consented by the Customer. These parties are called Consented Parties.
· Settlement can be done for both activation and availability of both energy and capacity. In this BRS we split into settlement of the availability of flexibility and settlement of the consequences of activation of flexibility.
· For activated energy and capacity for flexibility services, a determined reference line and actual energy- or capacity-measurements are needed. 
· Both (near) real-time measured data and validated measured data may be used for the determining the reference line and for the settlement of flexibility services.
· The Flexibility Settlement Responsible receives the reference line from the Reference Line Responsible and validated measurements from the Metered Data Administrator or non-validated real-time measured data directly from the Metered Data Collector as basis for the settlement. We assume that the Flexibility Settlement Responsible only settles the volume, hence doesn’t calculate any prices nor amounts of money. 
· There can only be one Flexibility Service Provider (FSP) responsible for a Resource for a delivery period, but a Flexibility Service Provider may have many Resources at the same time.
· [bookmark: _Hlk123553807][bookmark: _Hlk123552345]We use Accounting Point as the object where energy (transfer) is measured for market purposes and where market players assume certain responsibilities in well-defined roles. An Accounting Point is a type of Metering Point. The administration of the characteristics for the Accounting Points, including the different responsible roles, is the Metering Point administration, performed by the Metering Point Administrator.
· Each Accounting Point is associated with a physical connection to the grid (sometimes referred to as connection point or similar). This Grid connection is identified with the “Grid connection ID” (Definition: “The unique identification of the grid connection the Accounting Point is connected to”). Each Accounting Point is connected to one Grid connection (ID), although there are rare cases where an Accounting Point can have more than one physical Grid connection to the grid. A Grid connection ID has one or more Accounting Points linked to it, as is the case for sub–Accounting Points (see below). 
[image: Diagram
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Figure 2	Relation between Grid connection ID and Accounting Point
· An Accounting Point consists of one or more Installation(s), which contains one or more Assets that consume or produce energy. At the connection of an Installation to the grid, the energy transfer usually is measured with one or more Meter(s).
[image: Diagram

Description automatically generated]
[bookmark: _Hlk80712772]Figure 3	What is an Accounting Point?
[bookmark: _Hlk84401977][bookmark: _Hlk120613782]Further, an Accounting Point can have zero or more Resources. A Resource is built up of one or more Assets of one or more Installations at the Accounting Point, but not all Assets from an Installation nor all Installations at an Accounting Point need to be part of a Resource. The Resource may be used for offering a certain energy and/or capacity (service) to the market. A Resource can be measured separately or using the meter(s) of the installation(s) of the Accounting Point. The Resource is through the Accounting Point also linked to the same Grid connection and has the same Grid connection ID as the Accounting Point it is part of.
Since this BRS concerns (flexibility) market processes, we use the Resource. The Installation is not used in the rest of the BRS. 
· From each Accounting Point it may be split off one or more sub–Accounting Point(s) (linked to the same Grid connection ID), which is measured. A sub–Accounting Point can have zero or more Resources. Sometimes a Resource can for market reasons be split off into a sub-Accounting Point. 
· The sub–Accounting Points (SAPs) must be treated as normal Accounting Points (APs) in the market processes. For the flexibility processes, measurements can come from Accounting Point-, sub–Accounting Point- or Resource level. Where we write in this document Accounting Point it applies as well for a sub–Accounting Point; we do not (need to) distinguish between main and sub–Accounting Points. 
· The reference line is at the same level as the measured data, i.e. on Accounting Point level, Resource level or both.
· [bookmark: _Hlk84259092][bookmark: _Hlk84259114][bookmark: _Hlk69816686][bookmark: _Hlk69816609]The effect of a Resource for a flexibility service is determined based on actual measured data or calculated/profiled data. This can be done on Accounting Point or Resource level. Based on national rules these measured data are made available to the Flexibility Settlement Responsible and to other entitled roles, however these individual data, based on measured or calculated data at Resource level, are not necessarily made available via a Metered Data Responsible and/or Metered Data Administrator. 
[bookmark: _Hlk72337928][bookmark: _Toc403638212][bookmark: _Ref72426362][bookmark: _Ref72426366]

[bookmark: _Hlk118214328][bookmark: _Toc150964675]Business Domain View: Settle flexibility services 
[bookmark: _Hlk508882872][bookmark: _Ref513550899][bookmark: _Toc321072993][bookmark: _Toc380933086][bookmark: _Toc403638214][bookmark: _Ref471288270][image: Diagram
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Figure 4	Business Process UseCase: Settle flexibility services

[bookmark: _Toc29216834][bookmark: _Toc150964676]Description
	UseCase description: Settle flexibility services

	definition
	This is an overview use case.
In this process the Flexibility Settlement Responsible settles the agreed flexibility services (delivered services and, if applicable, contractual conditions) between the Flexibility Service Provider and the Buyer of Flexibility for the activation window. If needed (dependent on market rules and the used services) the Flexibility Settlement Responsible will settle the compensation of the Energy Supplier for the energy volume and/or compensation of the imbalances for the activation window between the Balance Responsible Parties involved.

	beginsWhen
	When the flexibility volumes for the flexibility services for the activation window have been determined and distributed or, in case of availability services, the activation window has expired.

	preCondition
	The Resources that contributed to the energy or capacity of the flexibility service for the activation window, are identified.
Delivered (and non-delivered) quantities for the flexibility services for the activation window have been quantified and have been sent from the Flexibility Settlement Responsible to the Flexibility Service Provider and other involved roles.
If applicable, all relevant roles have received the compensation volume.

	endsWhen
	All relevant roles have agreed the settlement and if applicable the compensation for the flexibility services for the activation window.

	postCondition
	The effects of the flexibility services for the activation window as agreed between the Flexibility Service Provider, the Buyer of Flexibility and other involved roles, as well as potential compensations are determined and exchanged, and the settlement is agreed and ready to be billed between the respective parties.
The influence of the flexibility services transaction(s) on the portfolios (offerings)/positions of all other involved roles, is known/assigned for compensation and ready to be billed.

	exceptions
	None.

	actions
	Not applicable at this level.




[bookmark: _Hlk268470]


[bookmark: _Toc29216835][bookmark: _Hlk106015075][bookmark: _Ref147742421][bookmark: _Ref147742443][bookmark: _Toc150964677]Settle delivered flexibility services
[image: Diagram
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Figure 5	Business Process UseCase: Settle delivered flexibility services

Description
	UseCase description: Settle delivered flexibility services

	definition
	In this process the delivered flexibilities (activated services and/or availability services for the activation window) are settled between the Flexibility Service Provider and the Buyer of Flexibility. 

	beginsWhen
	The activation window has expired and, in case of activated services, when the flexibility volume for the flexibility services for the activation window has been determined and distributed.

	preCondition
	In case of activated services, the Flexibility Service Provider and the Buyer of Flexibility have received the determined delivered flexibility volume for the flexibility services for the activation window.

	endsWhen
	Delivered flexibility services for the activation window have been agreed between the Flexibility Service Provider and the Buyer of Flexibility.

	postCondition
	The delivered flexibility services for the activation window as agreed between the Flexibility Service Provider and the Buyer of Flexibility are settled and are ready for billing and payment.

	exceptions
	None.

	actions
	This is not further elaborated, as it is for the time being expected to be a bilateral, diverse process.





[bookmark: _Toc29216836]

[bookmark: _Ref147742487][bookmark: _Ref147742491][bookmark: _Hlk106015491][bookmark: _Toc150964678]Settle non-delivered supply volume
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Figure 6	Business Process UseCase: Settle non-delivered supply volume

Description
	UseCase description: Settle non-delivered supply volume

	definition
	In this process the non-delivered supply volume is settled between the Flexibility Service Provider and the affected Energy Supplier(s). 
However, since these processes are not mature, the determination of the non-delivered supply volume is not specified. 

	beginsWhen
	When the settlement process has started, and compensation of the non-delivered supply volume is agreed.

	preCondition
	The Flexibility Service Provider and the affected Energy Supplier(s) have agreed to determine and settle the non-delivered supply volume or the settlement is based on national or market rules.

	endsWhen
	The non-delivered supply volume per Energy Supplier for the activation window has been agreed.

	postCondition
	The non-delivered supply volume(s) for the flexibility services for the activation window for the affected Energy Supplier(s) is/are determined and settled and are ready for billing and payment. 

	exceptions
	None.

	actions
	This is not further elaborated, as it is for the time being expected to be a bilateral, diverse process.







[bookmark: _Toc315097237][bookmark: _Toc150964679]Compensate imbalances 
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Figure 7	Business Process UseCase: Compensate imbalances

Description
	UseCase description: Compensate imbalances

	definition
	In this process the imbalances caused by activation of the flexibility service(s) in the activation window by the Flexibility Service Provider are compensated between the involved Balance Responsible Parties. 
Since these processes are not mature, the determination of the imbalance consequences between the involved Balance Responsible Parties is not specified.

	beginsWhen
	When there is a need for compensation between the involved Balance Responsible Parties.

	preCondition
	The two involved Balance Responsible Parties have received the determined flexibility volume.
The imbalance settlement process has started.

	endsWhen
	The imbalance is compensated.

	postCondition
	The imbalance consequences of activation of the flexibility services for the activation window have been determined and agreed between the involved Balance Responsible Parties and are ready for billing and payment.

	exceptions
	None.

	actions
	This is not further elaborated, as it is for the time being expected to be a bilateral, diverse process.






[bookmark: _Ref118211908][bookmark: _Toc150964680]Business Partner View: Settlement of flexibility services
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[bookmark: _Toc315097238][bookmark: _Hlk498694104] Figure 8 Business Partners related to Settlement of flexibility services
[bookmark: _Toc79403351][bookmark: _Ref122428461][bookmark: _Ref122428486]

[bookmark: _Toc150964681]Business Entity View
Since, for the time being, the processes described in this BRS are expected to be a bilaterally agreed, the business entity view has not been elaborated.
A general introduction to the Business Entity View can be found in the Introduction to ebIX® Business Requirements and Business Information Models (www.ebix.org) [3].
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