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About OneNet

The project OneNet (One Network for Europe) will provide a seamless integration of all the actors in the
electricity network across Europe to create the conditions for a synergistic operation that optimizes the overall
energy system while creating an open and fair market structure.

OneNet is funded through the EU’s eighth Framework Programme Horizon 2020, “TSO — DSO Consumer: Large-
scale demonstrations of innovative grid services through demand response, storage and small-scale (RES)
generation” and responds to the call “Building a low-carbon, climate resilient future (LC)".

As the electrical grid moves from being a fully centralized to a highly decentralized system, grid operators have
to adapt to this changing environment and adjust their current business model to accommodate faster reactions
and adaptive flexibility. This is an unprecedented challenge requiring an unprecedented solution. The project
brings together a consortium of over seventy partners, including key IT players, leading research institutions and
the two most relevant associations for grid operators.

The key elements of the project are:

1. Definition of a common market design for Europe: this means standardized products and key
parameters for grid services which aim at the coordination of all actors, from grid operators to
customers;

2. Definition of a Common IT Architecture and Common IT Interfaces: this means not trying to create a
single IT platform for all the products but enabling an open architecture of interactions among several
platforms so that anybody can join any market across Europe; and

3. Large-scale demonstrators to implement and showcase the scalable solutions developed throughout
the project. These demonstrators are organized in four clusters coming to include countries in every

region of Europe and testing innovative use cases never validated before.
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Executive Summary

This document contains the definition, evaluation and results of the use case scenarios tested in the Spanish
demonstrator, whose objective is unlocking the flexibility of the resources connected to the distribution system

to contribute to congestion management at the distribution level.

The Spanish demonstrator involves two Distribution System Operators (DSOs) namely i-DE and UFD, OMIE, the
nominated electricity market operator (NEMO) for managing the Iberian peninsula’s Day-ahead and intraday
electricity markets, IDAE, which is the Spanish Government’s Institute for the Diversification and saving of

Energy, Comillas Pontifical University and seven Flexibility Service Providers (FSPs).

The FSPs connected to the medium voltage system, with flexibility capacity between 10 to 1.000 kW,
participated in the provision of flexibility services, located in areas where DSOs operate: i-DE in Murcia and

Cantoblanco, Madrid and UFD in Alcala de Henares, Madrid.

To enable the trading of flexibility products, two local market platforms (LMP), long-term and short-term, have

been developed by OMIE in which the DSOs can buy flexibility services from FSPs in two main submarkets:

e Long-term market: long term procurement of flexibility services through a market mechanism to avoid

congestions at the distribution medium or low voltage networks, from years to days ahead of delivery.

e  Short-term market: short term procurement of flexibility services through a market mechanism to avoid

congestion management at the distribution medium or low voltage network, for the Day ahead or
intraday.

The Long-Term Market Platform has been designed as an online platform where the participants are identified

under a username and a password provided by the Independent Market Operator (IMO), represented by OMIE,

while the Short-Term Market Platform has been developed following the current design of the platforms (see

Ch. 4.1. Short Term Platform) used in the Iberian Electricity Market to facilitate the usability for those

participants that already negotiate with OMIE’s platforms, and it is also prepared to be integrated with the

Global Electricity Markets, such as, the Intraday Continuous Market (XBID).

Ten field tests were performed where local congestion problems have been resolved by acquiring flexibility in
the local market platform: 3 long term market agreements (1 in Murcia and 2 in Alcala de Henares), 6 short term
day ahead agreements (1 in Murcia, 3 in Cantoblanco and 2 in Alcald de Henares) and 1 short term intraday

market agreement in Murcia.

The FSPs could be efficiently connected to the OMIE market platforms and go through all market phases: from

prequalification, forecasts, market clearing, monitoring and activation until settlement.
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The results showed that flexibility providers were able to deliver the contracted amount on time and for the
duration set for almost all cases. The KPIs are computed and reported for each demo site test showing in general

positive results in terms of cost efficiency, accuracy of load forecast and asset load impact.

However, some barriers were identified during the development of the demos, including customer engagement
challenges, maintaining customer comfort, baseline calculation, adjusting market production needs for

industrial providers and lack of regulatory rules for incentives/penalties.

Lack of customer participation was identified as the biggest challenge, for that reason, demo site selection was
motivated more by the feasibility to engage potential flexibility providers in a trial framework than by the

network need to be solved, which was simulated accordingly.

To overcome the rest of the barriers, demo site dates (days and activation flexibility schedule) were selected in
agreement with the engaged FSPs to avoid possible inconvenience to building users or production development

in the case of industrial participants.

Some of the features in the platform are still to be further developed, such as the absence of notifications to
FSPs about the opening of an intraday market and the need for certain labels to provide complete information.
Additionally, it is currently necessary to log onto the long-term platform to consult information about which FSP

has been awarded as it is not available in the short-term platform.

Overall, the demonstrator highlights the potential of local flexibility markets to address network constraints in
a cost-effective manner. Nonetheless, further efforts are required to overcome the identified barriers and make
these markets a reality. The demonstrator provides valuable insights into the challenges and opportunities of
local flexibility markets and can inform future research and policy decisions in this area. The successful
implementation of these objectives could pave the way for more widespread adoption of flexibility services in
the Spanish electricity system, leading to more resilient and cost-effective solutions providing relevant inputs

for the European development.
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1 Introduction

This deliverable reports on Task 9.3.2 “Demonstration and test Spain” of the OneNet project, which aims at
providing the definition and the conditions of the use case scenarios to be tested in the Spanish demonstrator,

including the evaluation and results of those scenarios.

The OneNet Spanish demonstrator aims at unlocking the flexibility of the resources connected to the

distribution system to contribute to congestion management at the distribution level.

It involves two Distribution System Operators (DSOs) namely i-DE and UFD, OMIE, the nominated electricity
market operator (NEMO) for managing the |berian Peninsula’s Day-ahead and intraday electricity markets, IDAE,
which is the Spanish Government’s Institute for the Diversification and saving of Energy and Comillas Pontifical

University.

Different Flexibility Service providers (FSPs) participate in the provision of flexibility services. Although the
Spanish Transmission System Operator (TSO) doesn’t participate in the project, the TSO-DSO coordination has
also been considered through OMIE, who coordinates energy market results and responsibilities with the System

Operators (SOs) and includes the local markets being developed in OneNet.

To enable the trading of flexibility products, a local market platform (LMP) has been developed by OMIE in

which the DSOs can buy flexibility services from FSPs in two main submarkets:

e Long-term market: long term procurement of flexibility services through a market mechanism to
avoid congestions at the distribution medium or low voltage networks.

e Short-term market: short term procurement of flexibility services through a market mechanism to
avoid congestion management at the distribution medium or low voltage network, the Day ahead or
intraday.

The Spanish demonstration is part of the Work Package 9, which addresses the work of the three Western

Cluster demonstration countries: Portugal, France and Spain.

1.1 Task 9.3 Objectives and interaction with other WP9 Tasks and other
OneNet WPs

This task is focused on the demonstration activities at the two Spanish DSOs selected locations to solve local

constraints covering long-term and short-term local markets with the following objectives:

e Test market procedures to obtain flexibility services attending DSO requirements.
e Demonstrate that long term agreements are suitable amongst different available Distributed Energy

Resources (DERs).
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e Implement flexibility provision/usage through a market platform.

e Use consumers’ demand-response in efficient flexibility services.

Task 9.3 has interactions with other tasks and work packages in which definitions affecting the Spanish
demonstration were taking place. The main interactions are summarized in the Figure 1-1:

products (D2.2)

T2.3. Setting the business
use cases (D2.3)

T2.4. Key performance
indicators (D2.4)

WP2: Products and
service definition

T2.2. Definition of Standard

T3.1. Framework for
coordination models and
market set-ups (D3.1

WP3: Integrated and
coordinated markets

T4.1. Flexibility services
integration and data exchange
at 150 level (MS5

T4.2. Flexibility services

integration and data exchange
at DSO level (MS6

WP4: Integrated
System Operation

System use cases definition
(D5.1)

WP5: Open IT
Architecture

1

i

]

T9.3. Western demo

T9.1. Western Demos set-up
& overall alignment (D9.1)

implementation Spain
(D9.3; D9.6)

T9.5. Western Demos
Evaluation (D9.8)

T9.6. Western Demo
Lessons Learned (D9.9)

WP9: Western Cluster

Figure 1-1: Interaction within WP9 and other WPs

'I

WP6: Reference IT
implementation for OneNet

WP11: EU-Wide
Implementation

e WP2 provided standardized understanding of products and services [1][2], Business Use Cases (BUCs)

definition [3] and Key Performance Indicators (KPls) definition and overall alignment [4].

e WP3 provided definition of coordinated and scalable markets for the procurement of system services

by DSOs and TSOs [5].

e WP5 [6] provided System Use Cases (SUC) definition and technical requirements for platform

development and OneNet system description based on the information of WP4.

e WP6 [7] defined the Reference Architecture and OneNet Connector implementation.

The output of this task is an input for task 9.5, which will endorse the integration of the results coming from

the three different Member States involved in WP9, and for task 9.6, which will provide a vision and strategy in

the form of main findings and lessons learned and perform the scalability and replicability analysis of the demo

solutions. Additionally, the data obtained in this task will be collected from the demo site and aggregated for

further analysis of the different cluster demonstrations to extract general conclusions in WP11 and linked to

direct collaboration with different projects in WP12.
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This document is the first of the two deliverables of Task 9.3, which includes also D9.6 for data gathering
following cost benefit analysis and business model framework from the tests. It will also include the results of
OneNet connector implementation and common demo KPIs, which are the ones which have one unique value
for the whole Spanish demonstrator versus the KPIs included in this deliverable, which are related to a specific

location and are calculated for each demo site.

1.2 Outline of the Deliverable

This document is divided into 10 sections:

e Section 1 consists of the introduction to Task 9.3, Spanish demonstrator, including objectives and
interactions with work packages.

e Section 2 introduces the methodology already adopted to develop the task and to achieve the results
needed for further analysis in WP9.

e Section 3 includes the overall description of the Spanish demonstrator: service and products, BUC and
SUC definitions and markets design to be tested in the demonstrator sites.

e Section 4 describes the platforms developed for the demonstrators.

e Section 5 details the flexibility service providers participating in the demo, describing and characterizing
their resources.

e Section 6 describes the individual demo sites, including definition of the congestion problem to be solved
and the distributed resources requirements to be acquired in the local markets for each such problem.

e Section 7 includes the results and evaluation for each demo site.

e Section 8 has the conclusion of this task.
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The identification and description of the demonstration to be done in Spain followed a methodology that
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consisted of several steps as indicated in Figure 2-1:

Service and products selection done in
cooperation with task 2.2

BUCs definition done in cooperation with tasks
2.3 and 9.1, following standard template IEC
62559-2

SUC definition done in cooperation with tasks 5.1
and 9.1, following standard template IEC 62559-
2, that details processes of actual system
necessary to the BUCs

Development of Local Market Platform by OMIE
to be used by DSOs and FSPs

Flexibility services provider engagement to
participate in the Spanish demo

Selection of geographical areas where the
demonstrations will take place

Flexibility characterization

DSOs demos definition to be tested in the
selected areas with the accepted flexibility
providers

Demaos run

Results and evaluation

While BUC and SUC definitions were developed, flexibility providers were approached to engage them to
participate in the demo. Therefore, the demo sites selected have been motivated more by the feasibility to

engage potential flexibility providers in a non-regulated incentivized framework than by the network needs,

Figure 2-1: Methodology steps

which have been simulated in the areas where customers were engaged to participate.
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3 Overview of the Spanish demonstration

The OneNet Spanish demonstrator aims at unlocking the flexibility of the resources connected to the
distribution system to contribute to congestion management at the distribution level acquiring flexibility in

short-term or long-term local markets.

Table 3-1 shows a summary of the Spanish demonstration definition. The description of each concept is

included in the following subsections as indicated between brackets in the first row. Where:

e P=Power
e A=Availability

e E=Energy (activation)

Table 3-1 - Overview of Spanish demonstration

Service Product BUC SUC
(sub.3.1) (sub.3.2) (sub.3.3)

Submarket design
(sub.3.4)

(sub.3.1)

Corrective WECL-ES-02: SUC-ES-01: DSO coordination

active power Corrective Short-term Local Market Short-term Intraday

for Congestion  local active congestion Platform market:

management management -Power Activation, P-E

SUC-ES-01: DSO coordination

Predictive WECL-ES-02: Local Market Short-term Day Ahead
short-term Short-term Platform market:

Predictive local active congestion -Power Activation, P-E;

active power management -P Availability and

for congestion Activation, P-A-E

management o WECL-ES-01: SUC-ES-01: DSO coordination
Predictive Long-term Local Market Long term market:
long-term congestion Platform -Power Availability, P-A;
local active management -P Availability and

activation, P-A-E

3.1 Services and products

SOs have the responsibility of operating their networks securely and reliably. When operating their networks,
they will face several system needs which can be defined as requirements of a high-level strategical action or
set of actions for the better operation and/or planning of the grid (in terms of security and quality of supply)

related to a specific grid aspect.
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To address their system needs, SOs require several services with the associated products, that as discussed

in D2.1 [1], have been defined as follows for the OneNet project:

e Service: the action (generally undertaken by the network operator) which is needed to mitigate a
technical scarcity or scarcities that otherwise would undermine network operation and may create
stability risks.

e Product: tradable unit that the network operator acquires from flexibility providers and that entails the
option to deliver a service in case of activation (this activation can be automatic). The characteristics of
the technical scarcity mitigated by the relevant service will determine the attributes of the tradable

unit.

The Spanish demonstrator tested congestion management need, which arises when the power flows exceed
the thermal limits of at least one network asset. According to the standardized services and products provided

in WP2, D2.2 [2], the following services have been defined to address this need:

Table 3-2 - Services for Congestion Management needs

Service Definition

For targeting congestion management needs caused by network
failures and subsequent corrective actions (e.g. switching state
changes, ad-hoc active power intervention), through the activation

Corrective active power for of active power generation and demand side sources. Given that

Congestion management these services are caused by unexpected situation, they could only
arise in our operational time frame. This service needs products
with fast activation and their duration should be aligned with the
thermal limits of the congested assets.

Predictive active power management is a service meant to solve
congestions that are forecastable (e.g. congestion arising due to
forecast maintenance activities or long-term planning process).

These needs could arise in all three times frames considered in our
framework. However, the reasons behind these needs could be

Predictive active power for . . -
P different which could result in different products to address them.

congestion management
For example, at the operational level, the SO could forecast

congestion as a result of a change in the weather forecasts affecting
the availability of some FSPs while in the long-term timeframe, this
service can be considered either as a complement or even an
alternative to traditional grid investments.

The products to be used for congestion management, as provided in WP2, D2.2 [2], are shown in Table 3-3,

with the corresponding markets where have been tested in the Spanish demo:
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Table 3-3 — Products for Congestion Management needs

Service Product Definition Market
Corrective active . To react with ac.tiv-e power to
e (e e T Correctl\./e an ur.lexpected |pC|<:{ent that Short-term.lntr.aday market, ST
e local active = requires correction in less than | -Power Activation, P-E
one hour
Predictive To react using active power to a .
forecasted system need within Short-term Day Ahead market, ST:
short-term the operational planning -Power Activation, P-E;
Predictive active local active | . oo -P Availability and Activation, P-A-E
power for congestion = SJordeiav th
management _— o0 mitigate and/or delay the
& ::::_I::rvne] nged for traditiona?I grid . LFc:ng te;m ’T:al;'_(ﬁtr Ll;r N
local active | reinforcements using active -Power Availability, P-A; or

energy -P Availability and activation, P-A-E
The attributes that characterize the products are shown in Table 3-4:

Table 3-4 — Attributes for congestion management products

Predictive short-term
local active

Predictive long-term
local active

Corrective local active

Attributes

Capacity/energy

Location required (Y/N)

Maximum full activation
time

Minimum required duration
of delivery period

Maximum deactivation
period

Maximum recovery period

Required mode of activation

Minimum quantity

Divisibility (Y accepted / Y
required /N)

Granularity

Availability price (Y/N)

Copyright 2023 OneNet

Energy

Yes

<60 min

A multiple of 15

minutes up to 1 hour

Defined in terms and
conditions for FSPs

Defined in terms and
conditions for FSPs

Automatic or manual

(if compliant with FAT)

1 MW for TSOs
0.01 MW for DSOs

Divisible and indivisible

bids are allowed

1 MW for TSOs
0.01 MW for DSOs

No

Energy and optional
capacity

Yes
<60 min
A multiple of 15

minutes up to 1 hour

Defined in terms and
conditions for FSPs

Defined in terms and
conditions for FSPs

Automatic/ Manual

1 MW for TSOs
0.01 MW for DSOs

Divisible and indivisible

bids are allowed

1 MW for TSOs
0.01 MW for DSOs

If required, in €/ MW

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739

Capacity and optional
energy

Yes
24h
A multiple of 15

minutes up to 1 hour

Defined in terms and
conditions for FSPs

Defined in terms and
conditions for FSPs

Automatic/ Manual

1 MW for TSOs
0.01 MW for DSOs

Divisible and indivisible
bids are allowed

1 MW for TSOs
0.01 MW for DSOs

Yes, in €/MWh
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Predictive short-term Predictive long-term

Attributes Corrective local active . .
local active local active

Activation price (Y/N) Yes, in €/MWh Yes, in €/ MWh If required, in €/ MWh

Symmetric/asymmetric

product (Y/N) No symmetry required = No symmetry required = No symmetry required

Aggregation allowed (Y/N) Allowed Allowed Allowed

3.2 Business Use Cases

According to the Business Use Cases (BUCs) provided in WP2, D2.3 [3], the Spanish demonstration sites
tested the following BUCs:

e  WECL-ES-01: Long-term congestion management

e  WECL-ES-02: Short-term congestion management

Consumer engagement has been a barrier since the beginning of the Project. Therefore, the areas selected
have been motivated more by the feasibility to engage potential flexibility providers in a non-regulated

incentivized framework than by the network needs.

Network needs have been simulated appropriately, as discussed later in chapter 6 n the selected demo sites

where flexibility providers were engaged.

Apart from these, a Regional Use Case, RUC, has been developed, called “WECL-REGIONAL-01: Cross-SO grid
prequalification”, which foresees prequalification across borders, involving partners from the different countries

within the Western Cluster. It will be addressed jointly in D9.8.

3.2.1 BUC WECL-ES-01: Long-term congestion management

This BUC is focused on the long-term procurement of congestion management products by the DSO. The
main objective of the BUC is to ensure that the DSO can procure flexibility in advance to solve specific local
system loading issues on the distribution system, thus deferring/eliminating the need for traditional system

upgrades.

This BUC describes the exchanges of information and the processes that should be established between DSO,
IMO and FSP to solve distribution network local congestions. The objective is to procure products to ensure the
network remains secure and does not go beyond its firm capacity at times of peak demand. The products can
be procured from weeks to years ahead of delivery and are aimed towards medium voltage or low voltage

(MV/LV) flexibility providers.
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The DSO procures the product in the long term (years to weeks ahead of delivery) indicating a band of

flexibility that will be activated when needed or as scheduled, one or more times during the life of the contract.

The flexibility providers receive a payment for the availability during the life of the contract, and if activation is

needed, the flexibility provider may receive an additional utilisation payment or not (to be defined in the

contract). If the activation is not delivered, penalties may be applied to the flexibility provider. If the flexibility is

delivered as contracted, the DSO proceeds with the settlement as agreed in the contract.

Five scenarios are defined for this BUC:

1.

Prepare/Pre-qualification: to ensure that a particular FSP can participate in a particular market and can
provide a particular service considering market and product design aspects.

It starts once the flexibility service provider expresses interest in entering the flexibility market. It
consists in two steps: grid prequalification, to ensure that the resource meets the technical
requirements and product prequalification, to ensure that the FSP can participate in a particular market

and can provide a particular service considering market and product design aspects.

Plan/Forecast: to detect congestions in the grid.

The DSO carries out an internal analysis (e.g. forecasts, power flows) to detect congestions in the grid,
which could be solved by the long-term procurement of flexibility. This service phase happens years to
weeks ahead.

Market Phase: to select FSP in terms of quality and cost by auction type of market.

Based on the flexibility needs identified, the DSO is able to call a market through the market platform.
This market, operated by the independent market operator, will procure either availability (MW) only
or availability (MW) and activation (MWh).

Monitoring and activation: to monitor network conditions in real time and send activation signals

This service phase takes place close to real-time and in real-time. The DSO will monitor the conditions
of the grid in real time and send the activation signals to the FSPs committed in the market phase, in
accordance with the type of product procured.

Measurement phase: to verify and measure FSP delivery.

In this final service phase, the MO and/or DSO will verify if the flexibility was provided in accordance to
the product procured in the market phase. This service phase can take place in the real-time and/or
after the real-time. For the measurement of flexibility, a baseline has to be previously defined, to which
the actual metered data of the FSP can be compared too. If the FSP is not able to deliver the flexibility
in accordance with the predefined market conditions and agreed baseline, penalties may apply, which

would decrease the remuneration received by FSP.

Copyright 2023 OneNet Page 22

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

Figure 3-1 presents the overview diagram for this BUC, WECL-ES-01, and Appendix A.1 has the complete

description, based on IEC 62559-2, including diagrams and step by step scenario analysis.

Use Case: BusinessUseCasel - overview /

«Role» «Role»
Independent Market

Operator

(from Rales)

(from Roles)

<< 5em

«BUC»

<CYSEE «Rolen

Long-term congestion Flexibility Service Provider

management (from iRoﬂes)

I
I
1
I
I
1
I

|
|
|
|
|
Vv
'
wusen
I

1

: «Device»

| Distributed Energy
Resource
«SUC» (from Roles)

Market Platform

Figure 3-1: WECL-ES-01 Overview Diagram

3.2.2 BUC WECL-ES-02: Short-term congestion management

This BUC will demonstrate the short-term congestion management procurement of local flexibility products
by the DSO. It describes the exchanges of information and the processes that should be established between
DSO, IMO and FSP to solve distribution network local congestions. Two timeframe markets are considered: Day-

ahead and intraday.

The “day-ahead” market will be used for short-term procurement of flexibility availability to support the
network in the event of an expected/programmed work conditions as maintenance work. The DSO will procure

a band of flexibility that could be activated one or more times (to be defined in the product specifications) during
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the life of the contract. The flexibility providers will receive a payment for the availability during the life of the
contract. If activation is needed, the flexibility provider may receive an additional utilisation payment or not (to
be defined in the product specifications). If activation is needed and the flexibility provider is not able to deliver

it as contracted, a penalty may apply.

The “intraday” market will be used for short-term procurement of flexibility availability to help restoration
or reduce the stress on the network following an unexpected fault of equipment. The product will be contracted
close to real-time (up to one hour before delivery) when constraints in the network may arise. The product will
be set as an activation product. In this product, the DSO procures flexibility with predefined activation
characteristics (e.g. time of activation, duration, ramping periods etc.). At activation time, the DSO monitors the
delivery of the service. If the flexibility provider delivers the service, the DSO proceeds with the settlement. If

the flexibility provider does not deliver the service as contracted, a penalty may apply.
Five scenarios are defined for this BUC:

1. Prepare/Pre-qualification: to ensure that a particular FSP can participate in a particular market.
It starts once the flexibility service provider expresses interest in entering the flexibility market. It
consists in two steps: grid prequalification, to ensure that the resource meets the technical
requirements and product prequalification, to ensure that the FSP can participate in a particular market

and can provide a particular service considering market and product design aspects.

2. Plan/Forecast: to detect structural congestions in the grid.
The DSO carries out an internal analysis (e.g. forecasts, power flows) to detect congestions in the grid,
which could be solved by the long-term procurement of flexibility. This service phase happens years to
weeks ahead.

3. Market Phase: to select FSP in terms of quality and cost by auction type of market.
Based on the flexibility needs, the DSO is able to call a market through the market platform. This market
will procure either availability or availability and activation. Availability means a capacity band (product
defined in kW) with a start and finish times defined, in which the FSP is expected to provide the
flexibility upon the DSO’s call. Activation is predefined in terms of day, time, capacity and duration of
activations (product defined in kWh). In principle, the day-ahead market will be open for availability
and activation procurement, while the intraday will be used for activation procurement.
During this phase there is a qualification process to check if the flexibility provider is able to provide the
demand service in terms of quality and cost.

4. Monitoring and activation: to monitor network conditions in real time and send activation signals.
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This service phase takes place close to real-time and in real-time. The DSO will monitor the conditions
of the grid in real time and send the activation signals to the FSPs committed in the market phase, in
accordance with the type of product procured.

Measurement phase: to verify and measure FSP delivery.

In this final service phase, the MO and/or DSO will verify if the flexibility was provided in accordance to
the product procured in the market phase. This service phase can take place in real-time and/or after
the real-time. For the measurement of flexibility, a baseline has to be previously defined, to which the
actual metered data of the FSP can be compared too. If the FSP is not able to deliver the flexibility in
accordance with the predefined market conditions and agreed baseline, penalties may apply, which

would decrease the remuneration received by FSP.

Figure 3-2 presents the overview diagram for this BUC, WECL-ES-02, and Appendix A.2 has the complete

description, based on IEC 62559-2, including diagrams and step by step scenario analysis.
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Figure 3-2: WECL-ES-02 Overview Diagram

3.3 System Use Case

According to the System Use Cases (SUCs) provided in WP5, D5.1 [6], the Spanish demonstration site tested

one System Use Case, SUC-ES-01, Local Market Platform. This SUC serves both WECL-ES-01 and WECL-ES-02

BUCs.

This SUC describes the Local Market Platform, a system responsible for receiving the DSO needs on market

sessions for flexibility procurement, the bids from FSPs, for the market clearing and for the communication of

market results to different stakeholders.
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The Local Market Platform will be operated by the Independent Market Operator and will serve as the
interface for the different market participants as well as for clearing the different markets. This system use case

starts with the request from the DSO for a market session.

Three scenarios are defined for this SUC:
1. Flexibility resource register: to register flexibility resources,
2. Market request: to enable and handle a market session request by DSO,

3. Market session: to enable and handle market activities.

The last scenario, market session, also includes the interactions with the OneNet System by publishing the
market results on a certain periodicity, every hour or daily. The objective of this interaction is to make other SOs
aware of activations in case those activations can impact their operations (e.g. activations of units near the

border between two SOs).

Appendix A.3 includes the complete description, based on IEC 62559-2, including diagrams and step by step

scenario analysis.

3.4 Submarkets design

According to submarket design in WP3, D3.1 [5], the Spanish demonstration use the market-based DSO
coordination, which describes the procurement mechanisms in which the flexibility from FSPs solves local needs

of the relevant system operator without affecting other areas.

To enable the trading of flexibility products, a local market platform (LMP) has been developed by OMIE and

used by DSOs and FSPs to test two main submarkets.

e Longterm (LT) submarket (P availability and activation submarket and a P availability submarket)

e  Short term (ST) submarket (day ahead and real time P activation submarket)
The existing submarkets that are relevant for the scope of the demonstrator are:

e Day-ahead energy market: As an integral part of the electrical energy production market, the day-ahead
market, also called single day-ahead coupling (SDAC), aims to carry out electrical energy transactions
by submitting selling and takeover bids for electrical energy on behalf of the market agents for the
twenty-four hours of the following day. This market is coupled with Europe since 2014.

e Intraday energy markets: The intraday markets are an important tool that allows market agents to
adjust the day-ahead market's resulting schedule by submitting selling and takeover bids for energy,
according to expected needs in real-time. The intraday markets are currently structured into six bidding

sessions in MIBEL's scope (Iberian Peninsula) and a continuous cross-border European market, and they
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are carried out once the system operator has made the necessary adjustments after the day-ahead
market so that the resulting schedule may be technically viable.

e Common congestion management market: TSO market to acquire products to solve network
congestion management needs.

e Balancing energy market: TSO market to maintain the stability of the electric system

Figure 3-3 provides an overview of the market architecture of the OneNet Spain demonstrator. All the new
submarkets are decentralized markets and event based. In the case of a need for system services, the DSO asks
the IMO to open a call in a specific grid area to procure flexibility. The system service procured is active power

flexibility. It is procured active power availability, activation, or both depending on the submarket considered.

Long-term Day Ahead Intraday (hours ahead) Near-Real-Time

2p.m.

Long-Term Market Short-Term Market
STD-P-E
LT-D-P-A
RT-D-P-E
Activation market

Activati ket
(availability) ctivation marke

(day ahead or next hour)

LT-D-P-A-E
(availabilityand
activation)

Balancing

Balancing
reserve
capacity iy
Day-ahead Intraday
Sl Common energy
congestion
Legend management

—_— —_—
Participation forwarding due Bid forwarding
to availability commitment

Figure 3-3: Overview of the Market Architecture

3.4.1 Long-term submarket

In the long-term submarket developed by the OneNet Spanish demonstrator, are included:

a. Long-Term active Power Availability submarket (LT-P-A);

b. Long-Term active Power Availability and Energy activation submarket (LT-P-A-E).

The Long-Term active power availability (LT-P-A) submarket is part of the long-term submarkets for flexibility

procurement. It represents a local mechanism in which the DSO procures active power flexibility in terms of
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availability from FSPs connected at the distribution system level. The FSPs belonging to the procurement area
compete by submitting availability bids to the local auction marketplace. In this case, the FSPs get the

compromise to be available, but the activation is not granted (it could be renegotiated closer to Delivery Time).

On the other hand, the Long-Term active power availability and activation submarket (LT-P-A-E) has a similar
structure; however, the bids submitted by the FSPs include both the availability and the activation offer. In this
market, the DSO procure both availability and activation and will not be renegotiated anymore. This market is
designed for procuring flexibility services in all those cases in which the need for flexibility can be forecasted

long in advance.

3.4.2 Short-term submarket
In the short-term submarket developed by the OneNet Spanish demonstrator, two are included:

a. Short-Term- Power Energy activation submarket (ST-P-E) optional Availability, A;

b. Real-Time Power Energy activation submarket (RT-P-E).

The Short-Term Power activation submarket (ST-P-E) is part of the short-term submarkets for flexibility
procurement. It represents a day-ahead local mechanism in which the DSO can procure active power flexibility
from the FSPs connected at the distribution system level. In this market, active power activation is procured and
remunerated; however, the submarket structure leaves open the possibility to remunerate also availability in
some cases. The peculiarity of this submarket relies on the fact that it is composed of two different time
procedures. If the market operator receives the request for flexibility before 3 p.m., the auction opens at 3 pm;
otherwise, the auction opens at the next hour. Although all the FSPs in the relevant procurement area can
participate in the related auction, the participation of the FSPs that have been cleared in the Long-Term active
power availability submarket (LT-P-A) is mandatory. These FSPs can bid a different amount and price in the short-
term submarket. However, the ST-P-E auction is characterised by a reserve price established by DSO (maximum
price accepted by the algorithm in the auction process) that cannot be exceeded and is related to the long-term

matching price.

The Real-Time Power activation submarket (RT-P-E) is part of the short-term submarkets for flexibility
procurement. It represents a local mechanism that occurs on the same day of the delivery in which the DSO
procures active power flexibility from FSPs connected at the distribution system level. In this market, active
power activation is procured and remunerated. Participation in the RT-P-E submarket is open to all qualified

FSPs, and there is no link with the long-term submarkets (LT-P-A and LT-P-A-E).

In the Spanish demonstrator, only the Long-Term Power availability submarket (LT-P-A) and Short-Term

Power activation submarket (ST-P-E) directly interact. This interaction is based on the fact that the FSPs cleared
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in the long-term availability market are obliged to participate in the short-term market. In any case, the FSPs can

submit new bids and update the implicit activation bid.

3.4.3 Market comparison

Table 3-5 shows the characteristic and the differences between long term and short-term markets tested in

the Spanish demo:

Feature

Attribute

Gate Opening Time
(GOT)

a. LT-P-A
b. LT-P-A-E

Table 3-5 — Market design summary

Submarket

a. ST-P-(A)-E

b. RT-P-E

From more than
one year-ahead to
weeks ahead

Day-ahead or the
next hour after the
DSO request (limit 3

pm)

The day of delivery

Submarket
dimension Timing of the

submarket clearing Week ahead Day-ahead Real time

(GCT)

Sub-market type Auction market Auction market Auction market

Level of spatial
Location evelo .spa ' Distribution system | Distribution system | Distribution system

granularity

Voltage Level MV, LV MV, LV MV, LV

Who is the buyer(s) DSO DSO DSO
Rol d

oresan Who is the seller(s)  FSP FSP FSP

actors

Who is the MO IMO IMO IMO

Participation in . . .

submarket Optional Hybrid Optional
Remuneration Uniform pay-as- Uniform pay-as- Uniform pay-as-

clear clear clear
Procurement Event-based on DSO @ Event-based on DSO | Event-based on DSO
frequency call call call
a. Active power Active Power Active Power
Remunerated Availability Availability Activation
product b. Active power Active Power
attribute availability and | Activation
activation

Mark.et Dlsc!'ete; Discrete Discrete Discrete
clearing type Continuous
Clearing Minimisation of Minimisation of Minimisation of
objective cost* cost* cost*

*The Minimisation of cost is done using a prioritization algorithm to sort bids considering price
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3.5 Key Performance Indicators

According to the KPIs provided in WP2, D2.4 [4], the Spanish demonstration site has evaluated the following
KPls for BUCs, Table 3-6, and for SUC, Table 3-7, which is a subset of the KPIs for BUCs:

Table 3-6 — List of KPIs for BUCs

ID Name Description Formula Unit
Cost Compare cost for flexibility with COStag ectiveness = ( _ %tﬂ:) - 100
. ege . Su
1 effectivenes aVO'ded' t_rz_’d'tlona! grid CO_St (Cost of Costg,,: Avoided traditional solution cost %
. the flexibility solution against (€/MWh)
traditional solution). Costey: Cost of flexibility (€/MWh)
The term ICT cost comprises the Ne
information and communication ICT.o5r = Z ¢
2 | ICT costs technologies necessaries for DSO-IMO- o o=t €
FSP dination th h olatf t ¢;: generic ith cost directly related new local
coordination through platiorms to market implementation (€)
develop new local markets. Nc: overall number of cost items
Flexible power that can be used for
congestion management at a specific Flexibilit X Pavatiabiepieypusey 100
grid segment, i.e., the available power S = ¥ Protaty,
Available flexibility in a defined period (e.g. per
i — day) that can be allocated by the DSO 2 Pavaitablepiexipiiey * POWET in MW of %
exibility at a specific grid segment, measured in available flexibility at a specific grid segment in

reporting period (MW).
ZPTutalinA : Total power demand in MW at
DEMO grid segment (MW)

).100

Error of load | Error of load forecast calculated T hours
. FCpqq : Load estlmated T hours in advance %
forecast in advance (MW) °

RL;yqq : Real load (MW)
N: Number of available data points

MW. This is in relation with the total
amount of power in the specific grid
segment in the same period.

Load — Z FCloadt - RLload t
Fézh RLioaq

Power : _ VBreson = Pt
Tracking error between a set-point Ppeviation = e 100
5 eXChange Paccepted %
deviation requested by the SO and the measure. Paceeptea: accepted (contracted) power (kW)
Py tivacteq: activated flexibility power (kW)
L ALjpitiar — ALy¢;
This indicator measures the percentage CR = ZZinitial  THfinal 0
Asset load d fload d dinth ALinitial
6 | profile ecrease ot foad deman ) 'rlt € ) ALpitia: : asset load before delivering %
variation requested asset by a flexibility provider | flexibility (initial asset load (kW)) °
resource. ALging: asset load a during delivery of
flexibility (final asset load (kW))
This indicator measures the volume of VT, = ZZ P
Volume of transactions in kW. This indicator will : ke .
7 transactions = be used to measure the volume of P+ Volume offered or cleared capacity by the ' \\/
(Power) transactions (cleared bids) during the LD AeEsl e el e L)
. . I: Set of flexible resources.
examined period T for each product. s [EEmte) [ -
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ID Name Description Formula Unit
This indicator measures the number of Ny = Z Mpigst
Number of transactions. This indicator will be used T
transactions | to measure the number of offeredand | p_., . number of offered or cleared bids at
cleared bids for each product time t
T: examined period
o A /2
This indicator measures the percentage NPD = 2 tested 1500
Numberof | ¢ oducts tested in the d ith "Prargetea
9 | products per O [Iere MIGIES Wkeel ) AKS @l YL NPiesteq: NUMber of products tested in the %
respect to the number of products BUC. o
demo o I
initially targeted by the demos. NPrargetea: NUMber of products initially
targeted for the BUC
This indicator measures the percentage .
of customers actively participating in R =% . 100
. . accept
10 ACtIYe. . the demo with respect to the total Ngctive: Customers actively participating in the %
participation | customers that accepted the demo °
participation. This indicator will be used | Ngccepe: Customers accepted to participate in
to evaluate customer engagement plan. | thedemo.
1 Number of Number of FSPs joining the platform.
FSPs Nsp #
Ease of access to the flexibility market
Ease of for flexibility service providers, including
12 . . Survey N/A
access accessibility, no redundant barriers to
entry, user-friendliness.
. . N
Number of Avoided c<.3ngest|ons tha'nks to the ATRY = TRFlex ;o0
avoided measures implemented in the demo .
13 hnical Nyg: Total number of expected technical %
tec r.nc.a restrictions
restrictions Nygriex: Total number of technical restrictions
solved through activation of flexibility services
Table 3-7 — List of KPIs for SUC
ID Name Description Formula Unit
1 Cost Compare cost for flexibility with CoStoffectivencss = ( - %) - 100 %
effectivenes = avoided traditional grid cost (Cost of Costg,,: Avoided traditional solution cost
s the flexibility solution against (€/Mwh)
traditional solution). Costpye,: Cost of flexibility (€/MWh)
2 | ICT costs The term ICT cost comprises the Ne €
information and communication [CTeose = Z €i
. . i=1
technologies necessaries for DSO-IMO- ¢;: generic ith cost directly related new local
FSP coordination through platforms to market implementation (€)
develop new local markets. Nc: overall number of cost items
3  Available Flexible power that can be used for Flexibility, = M i %
Flexibility congestion management at a specific * X Protatyy, ..
grid segment, i.e., the available power
flexibility in a defined period (e.g. per
day) that can be allocated by the DSO
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ID Name

5 | Power
exchange
deviation

7 Volume of
transactions
(Power)

8  Number of
transactions

12 Ease of
access

Description

at a specific grid segment, measured in
MW. This is in relation with the total
amount of power in the specific grid
segment in the same period.

Tracking error between a set-point
requested by the SO and the measure.

This indicator measures the volume of
transactions in kW. This indicator will
be used to measure the volume of
transactions (cleared bids) during the
examined period T for each product.

This indicator measures the number of
transactions. This indicator will be used
to measure the number of offered and
cleared bids for each product

Ease of access to the flexibility market
for flexibility service providers, including
accessibility, no redundant barriers to
entry, user-friendliness.

N1
I Nk

Formula Unit
2 Pavaitablepiexipiicy © POWeT in MW of

available flexibility at a specific grid segment in
reporting period (MW).

X PTOtali"Area: Total power demand in MW at

DEMO grid segment (MW)

—_— : 0,
|Paccepted actwactedl /°

100

PDeﬂiation -

Paccepted
Pacceptea: accepted (contracted) power (kW)

Py ctivactea: activated flexibility power (kW)

VT, = Z Z Py, kw
T I

P; : Volume offered or cleared capacity by the
i-th flexible resource at time t (kW)

I: Set of flexible resources.

T: Examined period.

Ny = Z Npids,¢ #

T

Npjgse: NUmMber of offered or cleared bids at

timet

T: examined period

N/A

Survey

Additional information about variables and KPIs calculation is included in annex Error! Reference source not

found..

This deliverable includes the results of the KPIs that are specific for each demo site test:

e 1. Cost effectiveness,

e 3. Available flexibility,

e 4 Error of load forecast,

e 5. Power exchange deviation,

e 6. Asset load profile variation.

Common Spanish demonstration KPIs, which have one unique value for the whole Spanish demonstrator,

will be addressed in D9.6:

e 2.ICT Costs,

e 7.Volume of transactions (Power),

e 8. Number of transactions,

e 9. Number of products per demo,
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e 10. Active participation,
e 11. Number of FSPs,
e 12. Ease of access,

e 13. Number of avoided technical restrictions.

KPIs concerning the Regional Use Case, RUC, are also out of the scope of this deliverable and will be

presented in D9.8.
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4 Components and platforms

This section details the platforms that have been developed by the IMO in order to negotiate flexibility in

the distribution network under the request of a determined DSO.

OMIE, as the Spanish Market Operator, decided to develop two different but interrelated local market
platforms to negotiate long-term and short-term flexibility products. The aim is to test different solutions and

try to find the option that best suits to the services and the needs of all parties (DSOs, FSPs, IMO).

The local market platform is the system responsible for receiving the DSO needs on market sessions for
flexibility procurement, the bids from FSPs, the market clearing and the communication of market results to

different stakeholders.

The platforms allow to test the 3 scenarios, described in SUC-ES-01 (Appendix A.3) and shown in Figure 4-1:

PLATFORMS

REGISTER AND === DSO REQUIREMENT ===  QUALIFICATION === BIDDING AUCTION =—p RESULTS AND

PREQUALIFICATION CLEARING
- Zones - DSO needs - Resources Qualification - DSO: Requirement - Share
- Resources: tranformed into a Market - Resource: Bid its flexibility Resource: Bid its flexibility

-Market and Technical market session Technical

Figure 4-1: Local Market Processes

1. Flexibility resource register
As proposed by the Active System Management (ASM) report, it is necessary to create a standardized
Flexibility Resource Register. The platform will take this role and allows the DSOs and the IMO to know
how many resources are available, which type of technology are, location, and other relevant
information about them.

2. Market request
The platforms allow DSOs to request a flexibility market in an area where they operate as distribution
system operators.

3. Market session
Involves three different macro processes that achieve the effective negotiation of local flexibility
markets, starting with the qualification of the resources capable of delivering the service requested in

the market, going on with the bidding auction and finally the clearing and results sharing.
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The local market platforms will be the main information exchange enabler between parties, as shown in

Figure 4-2, centralizing the communications to simplify the processes and to avoid becoming an entry barrier
for small FSPs or DSOs.

Sl
MO

MARKET PLATFORMS G ufd j-DE

Grupo Naturgy .o IBERDROLA

DERs

R Ll

P e | SYSTEM

Figure 4-2: Local Market Communications

4.1 Long-Term Market Platform

The Long-Term Market Platform has been designed as an online website, Figure 4-3, where the participants
are identified under a username and a password provided by the IMO. It has been developed to negotiate Long-

Term products from days to years in advance of the service and with a long period between processes
(qualification — bidding- clearing).

£ %51 © PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO W

Mercados Locales de Flexibilidad - Lot & ﬁ £Cémo puedo participar?
Mas Info > Mas Info >

84 SUBASTAS REALIZADAS

1 SUBASTAS ACTIVAS X

SUBASTAS

NEGOCIADAS HOY SUBASTAS PROXIMAS
28-04-2023 100000 - 13:00:00
Madridé PPL_Z_152_V803_2023_0601_0630_LMXJV

Ver detalies @ Activacion fime

Figure 4-3: General design of the Long-Term Market platform
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The platform has an open section, Figure 4-4, where publicinformation is provided such as How to participate
on Local Flexibility Markets? How Local Flexibility Market works? And non-confidential information about

resources and auctions.

o141 PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

F 2y

i
A

¢ Coémo puedo participar?

Soy Soy
Agente de Mercado Gestor de la Red de Distribuciéon
(AM) (DSO)

O~0 T
Q.
0=

Figure 4-4: How to participate? Online web section.
Besides the public section, a private area is available too where participants have to register themselves as
Agents (Resources, Aggregators, Consumers, Prosumers) or as System Operators (DSOs). Those profiles have

different functionalities described below.

4.1.1 DSO profile

e  Zone registration
Before being able to request a flexibility service, the DSOs has to register the areas where they need a
service, Figure 4-5. Those areas can be created by postal code and then can be limited further, for which
the prequalification and qualification of the resources take place. Furthermore, zones registered in the
Long-Term Local Platform would be automatically available on the Short-Term Local Platform too, after

some internal validations.
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Nueva Zona Agregada

28002

26003 Portugal

Figure 4-5: Screenshot of a zone registration process
e Market Request
Once a future grid congestion or issue is detected or foreseen by the corresponding DSO, a market
request can be sent to the system.
The information that needs to be provided to create a market session encompasses the market session
date, the area where the need is predicted, the technical characteristics and the product that needs to
be negotiated. The system receives the request and after some validations from the Market Operator

side the Negotiation Session is created, Figure 4-6.

28-04-2023 10:00:00 - 13:00:00
Madrid6 PPL_Z_152_V803_2023_0601_0630_LMXJV
Ver detalles Activacién fime

Figure 4-6: Screenshot of future sessions

e  Technical qualification
To achieve a successful flexibility market, it is essential to verify that a resource is capable of solving the
problem in the grid. That is why a technical qualification must be done before negotiating a long-term
flexibility product.
The qualification is a process through which the DSO validates capacities, response times and maximum
service delivery time among other aspects, to determine whether or not a resource is valid for the

negotiated product.
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e Results consultation
After the negotiation, the results of the clearing are published to inform the DSO if the requirement

has been fulfilled or not and which resources are the ones who will provide the service.

4.1.2 FSP profile

e Resources registration
The registration or prequalification of the resources is the first step to participate in these markets. As
soon as a resource is registered in the Long-Term flexibility platform it would be available on the Long-
Term and Short-Term Platform too. This section of the platform allows the FSPs to provide information
about their installations and furthermore, it allows DSOs and IMO to validate that information.
Once aresource is successfully registered it appears on the platform’s map, Figure 4.7, and it is available

on the Flexibility Resource Register.

e
iw

Ciudad Universitaria

©

- : =1 Co
Casa de Campo Mad M-40

M-45

Figure 4-7: Resources representation on the platform’s map.

e Resource qualification
It is a request that a FSP should make in order to participate in a Long-Term Local Market. The
qualification is based on several market and technical validations to ensure that the installation is

capable of providing the service. It should be done for every single or aggregated resource.
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e Bidding
When the market session time arrives, the platform allows the qualified resources to introduce a bid in
the system.

e Results consultation
After the negotiation, the results of the clearing are published on the platform to inform the FSP if its

resources have been or not selected as service providers.

4.2 Short-Term Market Platform

The Short-Term Market Platform has been developed following the current design of the platforms used in
the Iberian Electricity Market to facilitate the usability for that participants that already negotiate with OMIE’s
platforms and it is also prepared to be integrated with the Global Electricity Markets, such as, the Intraday

Continuous Market (XBID), Figure 4-8:

GLOBAL MARKETS FLEXIBILITY
MIBEL PROVIDERS

Day-ahead PCR 2014

. DERs
ﬁ Intraday XBID 2018 AN
Intraday MIBEL 5 % -
TSO \

Congestions . @ c m Qj\ %

T A ¢ ¢ MERCADOS LOCALES g e

Aggregator

DE FLEXIBILIDAD ON

pso YT | . 5
Long Term Auctions | Energy
Communities
Short Term Auctions

0

Figure 4-8: All parties integrated in Global and Local Electricity Markets.

This platform is prepared to negotiate day-ahead or intraday products, those with less time for preparation,

qualification, negotiation, etc. That is why it is an operational and faster system.
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Itis composed of an online website and a local trading application (.exe). To access both systems it is required
a personal software certificate provided by the IMO (same procedure followed by OMIE in production global

markets).

4.2.1 Short-Term Market Platform

The access to the website is determined by the software certificate provided by the IMO, Figure 4-9. The
certificate permissions are different depending on the role: FSP or DSO. Following the same ideas explained in
the Long-Term Market Platform description above, the DSO would be able to request a market whereas the FSPs

would be able to insert a bid, for example.

o)
A 4

Bienvenido al Mercado Ibérico de Electricidad

un certificado para la

()
&0
©

ENTRAR

Ayuda y Documentacion ha

Figure 4-9: Online web Short Term Local Platform access.

4.2.2 Short-Term Local Trading Application

The negotiation in this platform will always take place in the trading application, Figure 4-10. This app can
be downloaded from the short-term local website and will only need a valid software certificate installed on the

windows pc that is intended to use.

The application shows the products that are going to be negotiated soon (UPC: upcoming state), that are
being negotiated at the moment (TRADE: trading state), that are being cleared (MAT: matching) and the ones
that closed during the day (FIN: finalized).
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Figure 4-10: Local Trading Application

4.3 Markets schedule

Long-term and Short-term markets share processes such as prequalification, qualification, bidding, clearing
and settlement. The differences between them are mainly two: first the kind of contingency they are intended

to solve and second the time they have to carry out the processes mentioned above.

4.3.1 Long-term schedule

Long-term Local Markets are negotiated years, months or weeks in advance, Figure 4-11. That means that
between the moment the DSO sends the requirement to the IMO and the DERs activations are time to all the

processes to take place.

First, the DSO sends a flexibility requirement to the IMO, who must check and verify the requirement before
publishing the market session to the resources. Once published, DERs have enough time to prequalify new

resources (if needed) and qualify them to participate in the market.

Each Friday, a long-term market session is celebrated, and all the requirements sent by the DSO can be
negotiated. On the same day as the auction the results are published to the corresponding DSO and to the

resources that have participated.
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Figure 4-11: Long-term schedule

4.3.2 Short-Term schedule

Short-term Local Markets are negotiated the day before or the same day of the delivery, Figure 4-12. That

means that all the processes take place in a short period.

These markets respond to imminent needs of the DSO that is why some of the processes like the IMO

validations to the requirements are automatic.

To simplify the bidding action to the resources, all the requirements that have enough time to be negotiated
at the session time (GOT 3 pm) wait until that hour. Those, that on the contrary cannot wait because they need
to be delivered sooner are negotiated at the next hour (e.g. Requirement sent at 6.30 pm are negotiated at

7pm).

(¢

%FDSOs I

Requirement
FSPs communication

Delivery
1
14:00h* I 14:45h
: MO Requirement v ! 1 1
I validation Qualification Bidding : | 1
L
: . . -
b l— I'n n+l
Prequalification | : 1 1
1 1
Technical and Market Prequalification and Qualification : 1 1 1
p_— i If the requirement is sent before 3 pm: 1 1 1
%E DSOs + & § GOTat3pm : ! ! .
If the requirement is sent after 3 pm : GOT at next hour. Day D+1
. ; s
Day D
Figure 4-12: Short-term schedule.
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Once the activation is done and the energy has been delivered, the IMO with the metering done by the DSO
proceeds with the settlement of the acquired commitments. The settlement process will be described in more

detail in deliverable D9.6.
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5 Flexibility service providers

This section details the flexibility providers that participated in the demos, flexibility from the distributed

resources considered and specific characteristics.
Table 5-1 shows a summary of them and the subsections include a detail description:

Table 5-1 — Flexibility service providers

DSO

Flexibility
FSP/Aggregator Resources Networ | ocation Voltage capacity
K Level (kV) (kw)
FSP-iDE-01 ODINS i-DE i 2 -1
(FLEXUM project) uMu i Murcia 0 600-1.000
Comillas
FSP-iDE-02 Stemy Energy , - Cantoblanco
(FLAGS project) Cantoblanco I-DE , Madrid 20 100
FSP-UFD- Alcala de Henares Renewable Energy Alcala de
City council demonstration UFD Henares, 15 21
01 .
centre Madrid
FSP-UFD- Alcala de Henares El Juncal Sport Alcala de
City council P UFD Henares, 15 11
02 Centre .
Madrid
FSP-UFD- _ _ Alcala de
MetaIL'JrgNlca Metalljlrglca UFD Henares, 15 312
03 Madrilefia Madrilefia .
Madrid
FSP-UFD- Alcala de
Fiesta Colombina Fiesta Colombina UFD Henares, 15 770
04 .
Madrid
FSP-UFD- Alcala de
HERA biogas HERA biogas UFD Henares, 15 1.000
05 .
Madrid

In the case of the UFD Demo, FSPs have been selected to be located at the same medium voltage distribution
network area in Alcald de Henares. In this way, FSPs can participate by providing flexibility in the resolution of

simulated situations in the same network.

Alcald de Henares is a city belonging to the Community of Madrid, Spain. Its municipal area covers an area
of 87.99 km? and has 200,000 inhabitants. It is famous for its university, built in 1499. It was declared a World
Heritage City by UNESCO in 1998. In addition to its historical and cultural facet, it houses a very varied industry,

with high energy consumption. This has been one of the main reasons for the choice for this demo.

Figure 5-1 shows the arrangement of the FSPs within the scope of Alcald de Henares.
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Figure 5-1: UFD FSPs location in Alcala de Henares

5.1 FSP-iDE-01 Murcia University

The University of Murcia (UMU) is one of the biggest Universities in Spain. UMU has a population of 40,000
people: students, services personnel, etc. UMU has five campuses and several facilities deployed throughout
different cities in the Region of Murcia. Among them, the Espinardo Campus, which has shown interest, is the

biggest one with more than 30 buildings.

Murcia is a city located in the south-east of Spain, the capital and most populous city of the Region of Murcia

and the seventh-largest city in the country.

5.1.1 Resources description

Seven buildings were selected to participate in the demo through demand response, using the flexibility of

their air conditioning and heat pumps systems. The building location is shown in Figure 5-2.
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Figure 5-2: Espinardo Campus Buildings
These buildings have a significant power peak and general consumption throughout the year in the entire

campus in both summer and winter as shown in Table 5-2

Table 5-2 — Maximum power peaks of the preselected building

Summer peak
Winter peak (MW)

(Mw)
1 417 375
2 127 137
3 421 618
4 230 228
5 179 523
6 223 312
7 251 277

5.1.2 Flexibility characterization

To carry out the remote actions and to monitor the air conditioning and heat pumps machines to reduce
power peaks in these building, and evaluation of the original situation of these installation in each building was
carried out by ODINs company, which acted as UMU aggregator. Different tests were executed to evaluate the
capacity of selected faculties for flexibility services. Each test was divided into three parts: methodology,

baseline and results [8].

The results showed that during peak time, the resources have a flexibility capacity between 0.6 and 1 MW,

during at least 30 minutes, without affecting people working comfort at the selected building.
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5.2 FSP-iDE-02 Universidad Pontificia Comillas

The Universidad Pontificia Comillas is located in Cantoblanco, in the north of Madrid, Alcobendas. Madrid is

a city located in the centre of Spain. It is the capital and most populous city of Spain.

The University has three buildings, A, B and C with a maximum consumption of 500 kW. They count with an

installed power of 2,7 MW of heating and cooling systems.

5.2.1 Resources description

The University Campus consists of 3 buildings, A, B and C for various uses, Figure 5-3: Building A and B are
used for classrooms, teachers’ offices, admin office, cafeteria, conference halls, while building C is used as a
student’s residence and admin offices. Only building A and B, heating and cooling systems, are part of the demo.

The following figure shows the whole campus and the three buildings:

Figure 5-3: Comillas Campus Buildings
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5.2.2 Flexibility characterization

Flexible resources presented in the selected buildings were identified and discussed with the facility
managers, to analyze the actuations to be done to monitor their energy consumption to characterize their

flexibility potential and analyze the impact of flexibility actions.

The main equipment installed for monitoring and controlling was amperes, chronos and carriers developed

by Stemy company, which acted as Universidad Pontificia Comillas aggregator.

The results showed that during peak time, the resources have a flexibility capacity up to 100 kW.

5.3 FSP-UFD-01 Renewable Energy Demonstration Center

One of the two resources that the City Council of Alcala de Henares has made available to UFD to participate
in the OneNet demo has been the Renewable Energy Demonstration Center Figure 5-4, located in the old GAL
factory, current a multifunctional center that is used for various social, cultural and educational functions. It

currently houses the Motorcycle Museum.

Y "
Pl

o Sub Alcald 1
N

HERA: Vertedero de RSU

Metalirgica Madrilefia

Figure 5-4: 'Garden of Energies'

5.3.1 Resources description

The Renewable Energy Demonstration Center, called 'Garden of Energies', is a reference space for
schoolchildren, tourist groups, associations and for all citizens, in which they will know the different ways of

obtaining sustainable energy and respectful with the environment.

For the generation of wind energy, a 2 kW wind turbine has been installed on a structure 10 meters high; in
the case of photovoltaic energy, a total of 16 panels have been located with a power generation capacity of

approximately 5 kW, and for the generation of kinetic energy a swing has been installed that will generate energy
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when the visitor uses it and will allow charging up to four devices (tablets or cell phones) at the same time.
Likewise, 3 electric Vehicles charging points, of 7,2 kW each, have been installed on the outside. Some of the

resources are shown in Figure 5-5:

Figure 5-5: 'Garden of Energies' map and some resources

5.3.2 Flexibility characterization

There are apparently many resources available at the location. However, most of them are not applicable
for the Demo. It is necessary to consider that the installed equipment are elements designed for dissemination,
so they are of small installed power. For this reason, in collaboration with the technicians responsible for the
city council, it was decided that the resources that could be used to provide flexibility to the distribution network

were the electric vehicle charging points.

These charging points are used intensively during certain periods of the day, so if necessary, a lower
consumption of them can be controlled, so that this decrease in demand could contribute to a network

congestion reduction. The maximum flexible capacity shall be 21 kW of a maximum demand of 110 kW.

5.4 FSP-UFD-02 El Juncal Sport Center

The City Council of Alcala de Henares has multiple sports facilities in the municipality. For the OneNet project,
Ciudad Deportiva Municipal El Juncal, Figure 5-6, has been chosen, due to its electrical location dependent on

the same substation and in the same medium voltage circuits of the rest of FSPs.

The Centre has a Sports Area, in which there are: 3 sports courts, 2 paddle tennis courts (x2), 4 tennis courts,
2 pediments, 6 7-soccer artificial grass fields, 1 11-soccer artificial grass field and 1 11-soccer sand field, as well

as other multipurpose spaces. It also has an Aquatic Area with 2 heated swimming pools and 3 summer
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swimming pools. Finally, it has a Sports Pavilion with a sports court for different uses (basketball, minibasketball,

handball, futsal, volleyball and minivolleyball).

Figure 5-6: Sport Center 'El Juncal'

5.4.1 Resources description

The electricity consumption of the sports city can be grouped into three groups: heating, lighting and

purification of swimming pools.

The first two cannot be used as a flexible resource. Heating is mainly based on natural gas. Only some
facilities have electric air conditioning systems. But the consumption of these is not relevant in the whole
consumption of the sports center and less in the MV circuit in which it is connected. On the other hand, lighting
is not a flexible vector. It is necessary when there are sporting events and cannot be modified for external

reasons. Only the consumption of the water treatment plant has a small flexible component.

5.4.2 Flexibility characterization

Within the total of purification pumps available, only the summer pumps (summer-autumn) are usable since
they will be the ones that are working during the demo. On the other hand, for legal reasons of hygiene the
levels of purification are very demanding. That is why it is only possible to make part of the pump sets more

flexible.
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Table 5-3 — Juncal Sport Centre flexibility

Provides
Swimming pool Season Power (kW) flexibility (kW)
In summer test
External pool Summer N2 1 Big 7,5 kW NO
External pool Summer N2 2 Big 7,5 kW NO
External pool Summer N2 3 Big 7,5 kW 7,5 kW
External pool Summer N2 4 Medium 4 kw NO
External pool Summer N2 5 Medium 4 kW 4 kW
External pool Summer N2 6 Medium 0,82 kW NO
Internal pool Winter N2 1 Small 3 kW NO
Internal pool Winter N2 2 Small 3 kW NO
Internal pool Winter N2 3 Big 5,5 kW NO
Internal pool Winter N2 4 Big 7,5 kW NO
Total 50,32 kW 11,5 kW

5.5 FSP-UFD-03 Metalurgica Madrilena

Founded in 1953, Metalurgica Madrilefia, SA, Figure 5-7, is a steel foundry with the capacity to manufacture,
import and supply its clients with cast steel parts of different compositions, with great flexibility, since it has a
weight range from 100 gr to 2.500 kg, allowing both the production of large series, with very competitive costs,

as well as small series or even the manufacture of single pieces, always with a high level of quality.

With a clear international vocation, Metallrgica Madrilefia allocates 75% of its production for export, mainly
to countries of the European Union, the United States, Eastern Europe and India, serving numerous industrial

sectors.

Figure 5-7: Metallrgica Madrilefia
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In addition to cast iron parts of low, medium and high alloy, of different compositions, Metallrgica Madrilefia
SA can also supply gray cast iron, nodular cast iron and white cast iron parts, and added services on cast parts
such as machining, painting, galvanizing and special heat treatments, with a clear vocation to meet the needs of

customers.

5.5.1 Resources description

The contracted power in the installation is 2.400 kW. The main electrical equipment of the installation are
furnaces of different types. The main induction furnace is induction melting one of a power of 1.500 kW. There
is also a tempering furnace of 110 kW. The rest of the installations are transport machinery (cranes and conveyor

belts), air purification (filters) and subsequent processing of products (deburring, shot blasting machines).

5.5.2 Flexibility characterization

To provide flexibility to the distribution network, it was initially thought of using the main furnace by reducing
the power of the operating tip. But due to the dates on which the demo tests were carried out this was not
possible. For this reason, three processes were used that could be moved to different times depending on the
needs of the test. These were the tempering furnace and two of the shot blast machines along with their air

filtration systems.

Table 5-4 — Metalurgica Madrilefia flexibility characterization

Resource ~ Individual Power (kw) . Group Power (kW)

Cometa shot blast machine 62,5
Cometa shot blast machine filter 184 80,9
Alju shot blast machine 102,7
Alju shot blast machine filter 19,0 121,7
Tempering furnace 110,0 110,0

Total FSP 312,6

5.6 FSP-UFD-04 Fiesta Colombina

Fiesta, Figure 5-8, was founded in Alcald de Henares (Madrid) in 1965. Its origins date back to the 40s in
Puerto Rico, setting up the first factory in Venezuela, from where the leap to Spain is made. It is a food industry

dedicated to the candy sector. Among its products are some of the most emblematic in Spain, such as Kojak.

Copyright 2023 OneNet Page 53

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



Metalirgica Madrilefia o\ ¢
g
w L

e\

Figure 5-8: Fiesta Colombina

5.6.1 Resources description

The main electrical consumption is related to industrial cooking, cooling and automatic weighing systems. As
well as the transport and packaging systems of the products in their different phases. Additionally, Fiesta

Colombina has refrigeration and air conditioning systems. The contracted power is 1.100 kW.

The possibilities of flexibility will depend on the productive moment of the factory and the processing lines
that are operating at any given time. Some of the products that are less in demand can be moved at different
times or days. Obviously, for quality reasons, refrigeration systems cannot be used for flexible. However, the air
conditioning associated with some product lines may not be essential, so it can also be considered to bring

flexibility to the network.

5.6.2 Flexibility characterization

It was decided to use the licorice product line and its associated air conditioning. The advantage of this line
is that it is separated from other production lines. It shares electrical output with hard candy but allows the

measurement of the associated flexible power separately.

Tabla 5-5 — Fiesta Colombina flexibility characterization

Product Line Power (kW)
Licorice 250
Licorice depurator 120
Air Conditioning + Storage 400
Total FSP 770
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5.7 FSP-UFD-05 HERA biogas

HERA Holding is a leading company in the integral management of waste and environmental resources,
Figure 5-9. Founded more than 30 years ago, the HERA Group has considered waste as a resource with great
potential for reuse and recovery, which allows obtaining new materials, energy, regenerated raw material, space
and hydrofuels. The company is engaged in decontamination activities and other waste management services.
It has controlled deposits for municipal and non-hazardous industrial waste, treatment plants and hazardous
waste management. HERA offers elaborate solutions, giving each waste the appropriate fractionation, selection

and recovery process.

Hera is the manager of the municipal solid waste landfill in Alcald de Henares. This is a medium density
controlled landfill that serves the municipalities of the eastern part of Madrid. In the landfill there is a biogas
plant that is responsible for the production of electricity from the biogas generated by the anaerobic

decomposition of organic waste.

% 2 4
= €% Sub Alcald 1
> ¥ -

Figure 5-9: Hera Biogas

5.7.1 Resources description

Currently Hera is already a production unit that regularly participates in the electricity production market in
Spain. It has two generator sets, one of 1.300 kW and another of 1.000 kW. Its general operation is almost
permanently at maximum production since the deposit of municipal solid waste has hardly any storage capacity
and therefore, as the objective is not to emit methane, it must be consumed either by generating or burning the

gas in a burner.
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5.7.2 Flexibility characterization

Apparently in the previous section it is not possible to think of providing flexibility by increasing its
production. The only possibility is to reduce production by relying on the small storage capacity of the landfill to

generate in the hours immediately after the contribution of the Flexibility service.

The medium-term interest could be to participate in long-term markets that allow the need to lower

generation to coincide with a scheduled maintenance shutdown of one of the groups.

Its flexible reduction power will be 1.000 kW.
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6 Demo sites definition, problem assessment

This section details the problem assessment for the demos to be done in the different areas.

Table 6-1 - shows a summary of them and subsections include a detail description of the congestion problems

to be solved by procurement of local flexibility products:

Table 6-1 - Spanish demos

Service Product Site Problem Timeline

Voltag

Flexibility

ES-IDE- o1 WECL-ES-02
01 Day ahead
ES-DE- | o1 WECL-ES-02
02 Intraday
ES-iDE-

LT: WECL-ES-01
03
ES-iDE- | ST: WECL-ES-02

Day ahead
04 (2 tests)
ES-DE- o1 WECL-ES-02
05 Day ahead
ES-UFD-

LT: WECL-ES-01
01
ES-UFD-

LT: WECL-ES-01
02
ES-UFD-  gT. WECL-ES-02
03 Day ahead
ES-UFD-  g7: WECL-ES-02
04 Day ahead
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Predictive
congestion

Corrective
congestion

Predictive
congestion

Predictive
congestion

Predictive
congestion

Predictive
congestion

Predictive
congestion

Predictive
congestion

Predictive
congestion

A+E

A+E

A+E

Murcia/
Espinardo

Murcia/
Espinardo

Murcia/
Espinardo

Madrid/
Cantoblan
co
Madrid/
Cantoblan
co

Madrid/
Alcala de
Henares

Madrid/
Alcala de
Henares

Madrid/
Alcala de
Henares
Madrid/
Alcala de
Henares
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20kV

20kV

20kV

20kV

20kV

15kv

15kV

15kv

15kV

MW

0,4

0,5

1,1

0,1

0,1

1,1

1,1

0,63

1,0

28/07/2022
9:30-10:30

28/07/2022
12:00-12:30

September
Monday to
Friday
14/01/2023
21/01/2023
12:30-13:00

04/02/2023
11:00-12:00

From
19/09/2022
To
08/12/2022
LMXJV
6:00-19:00
From
03/10/2022
To
22/12/2022
LMXJV
6:00-19:00

4/10/2023
17:00-18:00

6/10/2023
17:00-18:00
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6.1 ES-iDE-01: Short-term day ahead Murcia

The objective of ES-iDE-01 is to test the short-term congestion management procurement of local flexibility
products by the DSO, to support the network in the event of a programmed work conditions, 28/07/2022, from

9:30 to 10:00, which could create a congestion problem.

The programmed work was simulated to have a problem that requires procurement of flexibility in a day
ahead market. Capacity of the limiting asset was considered less than the real one to generate a problem. Assets

and measures are real and helped us to evaluate market procurement and flexibility solutions efficiency.

6.1.1 Congestion problem

a) Location: Murcia, Espinardo area

(un' "
@ 'wassmlou

\

Figure 6-1: Location — ST Day ahead IVIurC|a

b) Description: Because of a maintenance work in a 20 kV line, day 28/07/2022, from 9:30 to 10:00, Murcia
University 20 kV feeder line could increase its load up to 1 MW, which could mean to exceed its 5,6
MW of capacity. It is necessary to keep the line below 4,6MW to support the maintenance work.

c) Limiting assets: Murcia University 20 kV feeder line

d) Critical load (when the problem happens): 4.6 MW (feeder line)

e) Forecast Load curve: The forecasted temperature for 28/07 is expected to be between the
temperatures of 25/07 and 26/07, and as the bigger percentage of load is because of air conditioning
it is not expected to reach the 5 MW.
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Figure 6-2: Load feeder 20kV Murcia — ST Day ahead Murcia

f)  Magnitude of issue (maximum difference between load forecast and critical load): 5-4.6=0.4 MW

6.1.2 Traditional solution description

a) Project name: Diesel generator group
b) Scope: 30 min 400 kVA diesel generator group
c) Cost:1.165€

6.1.3 Distributed resource requirements

a) Location: Murcia University 20 kV feeder line
b) Timeline & requirement: 0.4 MW, 28/07/2022 from 9:30am to 10:00am
¢) Ceiling cost: 5.825€/MWh (1.165€/(0.4 MW*0.5h))

Table 6-2 — Demo ES-iDE-01 summary — problem assessment

Problem MW Grid Location Day Hour
Requirement
Congestion: programmed 0.4 Murcia University 20kV feeder = 28/07/2022 @ 9:30-
maintenance work 28/07 line 10:00

6.2 ES-iDE-02: Short-term intraday Murcia

The objective of ES-iDE-02 is to test the short-term congestion management procurement of local flexibility
products by the DSO, to help restoration or reduce stress on the network following an unexpected failure

equipment 28/07/2022 at 9:30, which could create a congestion problem at peak time at 12:00.
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The unexpected failure was simulated to have a problem that requires procurement of flexibility in an intraday
market. Capacity of the limiting asset was considered less than the real one to generate a problem. Assets and

measures are real and helped us to evaluate market procurement and flexibility solutions efficiency.

6.2.1 Congestion problem

a) Location: Murcia, Espinardo area

"MURCIA
‘. UNWERSIFY

-

Figure 6-3: Location — ST Day ahead Murcia

b) Description: Because of an unexpected failure in a 20 kV line (simulated failure), day 28/07/2022 at
9:00am, Murcia University 20 kV feeder line could increase its load up to 500 kW, which could mean to
exceed its 6 MW of capacity at peak time, between 12:00pm to 12:30pm. It is necessary then to keep
the line below 5,5 MW, between 12:00pm to 12:30pm to reduce stress on the network at peak time.

c) Limiting assets: Murcia University 20 kV feeder line

d) Critical load (when the problem happens): 5.5 MW (feeder line)

e) Forecast Load curve: According to prior days information, it is expected to reach up to 6 MW between
12:00pm and 12:30pm
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Figure 6-4: Load feeder 20kV Murcia — ST Intraday Murcia
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Figure 6-5: Load feeder 20 kV Murcia 12-12:30 — ST Intraday Murcia

f)  Magnitude of issue (maximum difference between load forecast and critical load): 6-5.5=0.5 MW

6.2.2 Traditional solution description

a) Project name: Diesel generator group
b) Scope: 30min 600kVA diesel generator group
c) Cost:1.165€
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6.2.3 Distributed resource requirements

a) Location: Murcia University 20 kV feeder line
b) Timeline & requirement: 0,5 MW, 28/07/2022 from 12:00 to 12:30
¢) Ceiling cost: 4.660 €/MWh (1.165 €/(0,5 MW*0,5 h))

Table 6-3 — Demo ES-iDE-02 summary — problem assessment

Problem MW Grid Location
Requirement
Congestion:  unexpected 0,5 Murcia University 20 kV feeder = 28/07/2022 | 12:00-
fault 28/07/2022 at 9am line 12:30

6.3 ES-iDE-03: Long term Murcia

The objective of ES-iDE-03 is to test the long-term congestion management procurement of local flexibility
products by the DSO in advance, to solve specific local system loading issues on the distribution system thus

deferring/eliminating the need for traditional system upgrades.

The capacity of the limiting asset was considered less than the real one to generate a future congestion
problem to solve in advance. Assets and measures are real and helped us to evaluate long term market

procurement and flexibility solutions efficiency.

6.3.1 Congestion problem

a) Location: Murcia, Espinardo area

Figure 6-6: Location — ST Day ahead Murcia
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b) Description: Over the past years, as shown in Figure 6-7, Murcia University feeder line has been near
or above its capacity during summer and winter peak hours. An upgrade of the most critical part of the
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line is scheduled to solve the problem.
c) Limiting assets: Murcia University 20 kV feeder line
d) Critical load (when the problem happens): 5,7 MW (feeder line)

e) Forecast Load curve: According to prior years information, Figure 6-7, it could be expected to reach

6.8MW peak load in summer and 6.3 MW peak load in winter during the next years. The critical months

are July and September in summer and January in winter weekdays, as it is shown in

f)  Figure 6-8. The exposure hours are calculated from historical daily load curves escalated to the

projected load, Figure 6-9.
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Figure 6-8: Historical Load feeder 20 kV Murcia (2020-2022)
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Figure 6-9: Daily peak load curve: a) summer; b) winter

g) Magnitude of issue (maximum difference between load forecast and critical load):
a. Summer: 6,8-5.7=1,1 MW
b. Winter: 6,3-5.7=0,6 MW

6.3.2 Traditional solution description

a) Project name: Increase capacity 20 kV UMU feeder line

b) Scope: Change 1.179 m of Al150 cable between point A to point B for Al240
c) Cost:170.814 €

d) Inservice date: Summer 2022

6.3.3 Distributed resource requirements

a) Location: Murcia University 20 kV feeder line
b) Timeline & requirement: To delay the project 3 years, until summer 2025

Table 6-4 — Demo ES-iDE-3 — Timeline & requirement

Service
Period Days Duration %
window

2022/23 1,1 July & September 10:00-19:00

3 hours
0,6 January 10:00-13:00 L-V 21%
2023/24 1,1 July & September 10:00-19:00 L-V 3 hours 19%
Copyright 2023 OneNet Page 64

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

Service
Period Duration

window

January 10:00-13:00

July & September 10:00-19:00 L-V 19%
3 hours
January 10:00-13:00 L-V 21%

The percentage of use for the indicated period and service window, have been calculated using 2021

information escalated to the projected load.

If the whole period summer and winter is considered, using 2020-2021 information escalated to the

projected load, only 1,7% of total summer hours and 0,3% winter hours, the line will be over its capacity,

Figure 6-10:
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6.0 5.00
5.0
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4.0
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Figure 6-10: Load curve: a) summer; b) winter

c) Ceiling cost: 8.955,67 €/Year
0 System savings: 8.794,7 €/Year
0 Maintenance cost saving: 160,3 €/Year

Table 6-5 — Demo ES-iDE-03 summary — problem assessment

Problem MW Grid Location Day Hour
Requirement
Congestion: delay 1,1 summer Murcia University 20kV feeder = July Service
traditional investment 0,6 winter line September window
from 2022 to 2025 January
Copyright 2023 OneNet Page 65

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

6.4 ES-iDE-04: Short-term day ahead Madrid (30 min)

The objective of ES-iDE-04 is to test the short-term congestion management procurement of local flexibility
products by the DSO, to support the network in the event of a programmed fault conditions, days 14/01/2023
and 21/01/23, from 12:30 to 13:00, which could create a congestion problem.

The programmed fault was simulated to have a problem that requires procurement of flexibility in a day
ahead market. Capacity of the limiting asset was considered less than the real one to generate a problem. Assets

and measures are real and helped us to evaluate market procurement and flexibility solutions efficiency.

6.4.1 Congestion problem

a) Location: Cantoblanco, Madrid
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Figure 6-11: Location — ST Day ahead Cantoblanco

b) Description: Because of a maintenance work in a 20 kV line breaker close to substation 1, days
14/01/2023 and 21/01/2023, from 12:30 to 13:00, the loads from that line, where Comillas Pontifical
University is located, have to be fed from a Substation 2 line, which could exceed its 3 MW of capacity.
It is necessary then to keep the line below 3 MW to support the maintenance work.

c) Limiting assets: 20 kV line from Substation 2

d) Critical load (when the problem happens): 3MW (feeder line from Substation 2)

e) Forecast Load curve: It is used as reference January 15% 2022, when the sum of feeder from Substation
1 and feeder from Substation 2 could reach a load up to 3,1MW, from 12:30 to 13:00, that will have to
be assumed by line from substation 2 during the maintenance work.
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Figure 6-12: Load feeder 1 (from substation 1) +feeder 2 (from substation 2)

f)  Magnitude of issue (maximum difference between load forecast and critical load): 3.1-3.0=0.1 MW

6.4.2 Traditional solution description

a) Project name: Diesel generator group
b) Scope: 30min 100 kVA diesel generator group
c) Cost:1.165€

6.4.3 Distributed resource requirements

a) Location: Line 20kV feeders from substation 1 or from substation 2
b) Timeline & requirement: 0,1 MW, 14/01/2023 and 22/01/2023 from 12:30pm to 1:00pm
c) Ceiling cost: 23.300 €/MWh (1.165 €/(0,1 MW*0,5 h))

Table 6-6 — Demo ES-iDE-04 summary — problem assessment

Problem MW Grid Location
Requirement

(2 tests)

Congestion: programmed . .
maintenance work 01 Line 20.kV feeder from. 01/14/2023 12:30
substation 1 or substation 2 13:00
14/01
0,1 Line 20 kV feeder from 12:30-
21/01 substation 1 or substation 2 01/21/2023 13:00
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6.5 ES-iDE-05: Short-term day ahead Madrid (1h)

The objective of ES-iDE-05 is to test the short-term congestion management procurement of local flexibility
products by the DSO, to support the network in the event of a programmed fault conditions, day 04/02/23, from

11:00 to 12:00, which could create a congestion problem.

The programmed fault was simulated to have a problem that requires procurement of flexibility in a day
ahead market. Capacity of the limiting asset was considered less than the real one to generate a problem. Assets

and measures are real and helped us to evaluate market procurement and flexibility solutions efficiency.

6.5.1 Congestion problem

a) Location: Cantoblanco, Madrid
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Figure 6-13: Location — ST Day ahead Cantoblanco

b) Description: Because of a maintenance work in a 20 kV line breaker close to substation 1, day
04/02/2023, from 11:00 to 12:00, the loads from that line, where Comillas Pontifical University is
located, have to be fed from a Substation 2 line, which could exceed its 3MW of capacity. It is necessary
then to keep the line below 3MW to support the maintenance work.

c) Limiting assets: 20kV line from Substation 2

d) Critical load (when the problem happens): 3 MW (feeder line from substation 2)

e) Forecast Load curve: Itis used as reference January 15, 2022, when the sum of feeder from Substation
1 and feeder from Substation 2 could reach up to 3,1 MW, from 11:00 to 12:00, that will have to be
assumed by line from substation 2 during the maintenance work.
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Figure 6-14: Load feeder 1 (from substation 1) +feeder 2 (from substation 2)

f)  Magnitude of issue (maximum difference between load forecast and critical load): 3,1-3,0=0,1 MW

6.5.2 Traditional solution description

a) Project name: Diesel generator group
b) Scope: 1 h 100 kVA diesel generator group
c) Cost:1.165€

6.5.3 Distributed resource requirements

a) Location: Line 20 kV feeders from substation 1 or from substation 2
b) Timeline & requirement: 0,1 MW, 02/04/23 from 11:00 to 12:00
¢) Ceiling cost: 11.650 €/MWh (1.165 €/(0,1 MW*1 h))

Table 6-7 — Demo ES-iDE-05 summary — problem assessment

Problem MW Grid Location Day Hour
Requirement
Congestion: programmed 0,1 Line 20 kV feeder from 04/02/2023 | 11:00-
maintenance work 04/02 substation 1 or substation 2 12:00
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6.6 ES-UFD-01: Long term Alcala de Henares |

The objective of ES-UFD-01 is to test the long-term congestion management procurement of local flexibility
products by the DSO in advance, to solve specific local system loading issues on the distribution system thus

deferring/eliminating the need for traditional system upgrades.

The capacity of the limiting asset was considered less than the real one to generate a future congestion
problem to solve in advance. Assets and measures are real and helped us to evaluate long term market

procurement and flexibility solutions efficiency.

6.6.1 Congestion problem

a) Location: Alcald de Henares, Madrid

b) Description: The demand for the circuit under study has been experiencing a slight growth in recent
years. It is necessary to point out that the 2020 data is a simulation to undo the effect caused by
COVID19. Therefore, similar increases were expected for 2022. Figure 6-15 shows the evolution of the
peak values of the load of the circuit in which the FSPs are located. By 2022 and the following years
growth was expected to exceed the capacity of the line. The graphs in Figures 6-16 and 6-17 show the
whole of the year 2021 and the hourly curves of the winter working days. In them the limit capacity is
already close to being reached in 2021.

c) Limiting assets: Common FSPs 15 kV feeder line in Alcald de Henares

d) Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65 % lower

than the real one to find a valid case for the demo.

e) Forecast Load curve: A Winter Case: According to prior years information, Figure 6-15, it could be

expected to reach 3.4 MW peak load in winter during the next years. The critical months are October to
December during the working days. The exposure hours are calculated from historical daily load curves
escalated to the projected load , Figure 6-17.

At first it was planned to do the demo during the peak of summer. This had advantages both for the actual
participation of the FSPs and for the adjustment to the values of maximum utilization of the circuit under
study. However, various technical and operational problems with the monitoring equipment installed in the
customers' facilities made it necessary to take the Demo to autumn/winter. That is why the values used are
those of the winter peak.

On the other hand, the hours chosen for the Demo will coincide with the needs of the FSPs rather than with
the true peak hours.
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Figure 6-17: Hourly load curve winter 2021
f)  Magnitude of issue (maximum difference between load forecast and critical load): 4,6-3,4 =1,1 MW
6.6.2 Traditional solution description
a) Project name: reinforcement of the existing 15 kV feeder line (development of new network feed in
tariff)
b) Scope: Construction of a new 15 kV (790 m) support circuit to link with the Alcald AL2 substation, to
have another support with other substations in case of contingency
c) Cost: 146.648,40 €
Flexibility should not cover the full cost of the investment, but only the avoided cost of the number of
years that the investment is delayed. Asthe demo is going to be done only for one year, we will assume
the cost of remuneration of the investment of the first year is delayed to the second. Therefore, the
cost avoided by flexibility will be 17.218,84€.
d) Inservice date: Summer 2023
6.6.3 Distributed resource requirements
a) Location: Alcala de Henares 15 kV feeder line
b) Timeline & requirement: To delay the project 1 year, until summer 2023. The simulation has been
carried out with a market only for the following year.
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Table 6-8 — Demo ES-UFD-1 — Timeline & requirement

Year Amount
(Mw)

Service window Days Duration

g | Femesag 06:00-19:00 L-V 3 hours 17%

to 12/08/2022

The percentage of use for the indicated period and service window, have been calculated using 2021
information escalated to the projected load. An average use of 2-3 hours a day is estimated, within the
service window.

c) Ceiling cost: Although in a real case a ceiling cost would be set, in the demo it has been preferred not
to use it to maximize the participation of the FSPs in solving the problemES-UFD-01: Long term Alcala
de Henares.

6.7 ES-UFD-02: Long term Alcala de Henares Il

The objective of ES-UFD-02 is to test the long-term congestion management procurement of local flexibility
products by the DSO in advance, to solve specific local system loading issues on the distribution system thus

deferring/eliminating the need for traditional system upgrades.

The interest of the UFD Long Term Demo is not so much to test different use cases but to learn from the
various situations that can occur with a diverse set of FSPs. For this reason, the parameters of ES-UFD-02 are the
same as those previously described in ES-UFD-01. The only thing that changes are the market and activation
dates. In this way, multiple aspects related to customer engagement could be verified. One of them is the impact
of the flexibility market with its own productive and organizational processes, both in participation and in
compliance capacity. It is important to note that only one of the 5 resources has previous experience in

participating in markets.

6.7.1 Congestion problem

a) Location: Alcald de Henares, Madrid

b) Description: The demand for the circuit under study has been experiencing a slight growth in recent
years. It is necessary to point out that the 2020 data is a simulation to undo the effect caused by
COVID19. Therefore, similar increases were expected for 2022. Figure 6-15 shows the evolution of the
peak values of the load of the circuit in which the FSPs are located. By 2022 and the following years
growth was expected to exceed the capacity of the line. The graphs in Figures 6-16 and 6-17 show the
whole of the year 2021 and the hourly curves of the winter working days. In them the limit capacity is
already close to being reached already in 2021.

c) Limiting assets: Common FSPs 15 kV feeder line in Alcald de Henares
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d) Critical load (when the problem happens): 3.4 MW (feeder line). The value of the capacity is 65% lower
than the real one to find a valid case for the demo.

e) Forecast Load curve: A Winter Case: According to prior years information, Figure 6-15, it could be
expected to reach 3.4 MW peak load in winter during the next years. The critical months are October to
December during the working days. The exposure hours are calculated from historical daily load curves
escalated to the projected load, Figure 6-17..

At first it was planned to do the demo during the peak of summer. This had advantages both for the actual
participation of the FSPs and for the adjustment to the values of maximum utilization of the circuit under
study. However, various technical and operational problems with the monitoring equipment installed in the

customers' facilities made it necessary to take the Demo to autumn/winter. That is why the values used are
those of the winter peak.

On the other hand, the hours chosen for the Demo will coincide with the needs of the FSPs rather than with
the true peak hours.

—
=

Magnitude of issue (maximum difference between load forecast and critical load): 4,6-3,4 =1,1 MW

6.7.2 Traditional solution description

a) Project name: reinforcement of the existing 15 kV feeder line (development of new network feed in
tariff)

b) Scope: Construction of a new 15 kV (790 m) support circuit to link with the Alcala AL2 substation, to
have another support with other substations in case of contingency

c) Cost:146.648,40 €
Flexibility should not cover the full cost of the investment, but only the avoided cost of the number of
years that the investment is delayed. As the demo is going to be done only for one year, we will
assume the cost of remuneration of the investment of the first year is delayed to the second.
Therefore, the cost avoided by flexibility will be € 17,218.84.

d) Inservice date: Summer 2023

6.7.3 Distributed resource requirements

a) Location: Alcala de Henares 15 kV feeder line
b) Timeline & requirement: To delay the project 1 year, until summer 2023. The simulation has been
carried out with a market only for the following year.

Tabla 6-9 — Demo ES-UFD-2 — Timeline & requirement

Year Amount Period Service window DEWS Duration %
(Mw)

1,1 From 10/03/2022 06:00-19:00 L-V 3 hours 17%
to 12/22/2022

Copyright 2023 OneNet Page 74

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

The percentage of use for the indicated period and service window, have been calculated using 2021
information escalated to the projected load. An average use of 2-3 hours a day is estimated, within the service

window.

c) Ceiling cost: Although in a real case a ceiling cost would be set, in the demo it has been preferred not
to use it to maximize the participation of the FSPs in solving the problem.

6.8 ES-UFD-03: Short term Alcala de Henares |

The objective of ES-UFD-03 is to test the short-term congestion management procurement of local flexibility
products by the DSO, to support the network in the event of a programmed maintenance conditions. The case
raised is that in the event of a network failure, service is restored as soon as possible. However, a part remains
in service “provisionally”. To repair it, you need to schedule a demand download. During the time that the repair

lasts, the service to the clients will be carried out using generator sets.

The programed work was simulated to have a problem that requires procurement of flexibility in a day ahead
market. Capacity of the limiting asset was considered less than the real one to generate a problem. Assets and

measures are real and helped us to evaluate market procurement and flexibility solutions efficiency.

6.8.1 Congestion problem

a) Location: Alcala de Henares, Madrid

b) Description: Maintenance work on a 15 kV line close to Alcald substation during a day (8 working hours).
To put part of the line out of service and keep all customers in service, the capacity of the line would
be exceeded from the end from where it is fed.

g) Limiting assets: Common FSPs 15 kV feeder line in Alcald de Henares

c) Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65%
lower than the real one to find a valid case for the demo.

g) Forecast Load curve: The load forecast from 10:00 to 14:00 will be higher than the capacity of the line
(3,4AMW). In particular, in the last hour it will be 0,63 MW higher than said capacity.
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Figure 6-18: Forecast common feeder from substation Alcala load

Magnitude of issue (maximum difference between load forecast and critical load): 4.03 - 3.4= 0,63
MW

UFD Demo Note: As mentioned before, one of the main interests of the UFD Demo is the concurrence of

different FSPs in the same location. For this reason, the development of the same in the H18 period (5:00 p.m.

to 6:00 p.m.) was agreed with the FSPs. It is simulated that the period H18 corresponds to the demands of H14.

6.8.2

a)
b)
c)

6.8.3

a)
b)
c)

Traditional solution description

Project name: One 400 kVA Diesel generator set group (8 hour hired)
Scope: 1 hour in operation
Cost: 977 €

Distributed resource requirements

Location: Common 15 kV feeder line from Alcald substation

Timeline & requirement: 0,63 MW, 04/10/2022 from 5:00 pm to 6:00 pm

Ceiling cost: Although in a real case a ceiling cost would be set, in the demo it has been preferred not
to use it to maximize the participation of the FSPs in solving the problem.

Table 6-10 — Demo ES-UFD-03 summary — problem assessment

Problem i i Day Hour
Congestion: programmed 0,63 Common 15 kV feeder line 17:00-
maintenance work from Alcald substation OOy 18:00
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6.9 ES-UFD-04: Short term Alcala de Henares Il

The parameters and description of ES-UFD-04 are mainly the same as those previously described in ES-UFD-
03. As it is said for long term demos, the interest of the UFD short term demos is not so much to test different
use cases but to learn from the various situations that can occur with a diverse set of FSPs. In this case two things

have changed: the market and activation dates and the demanded power.

6.9.1 Congestion problem

a) Location: Alcala de Henares, Madrid

b) Description: Maintenance work on a 15 kV line close to Alcald substation during a day (8 working hours).
To put part of the line out of service and keep all customers in service, the capacity of the line would
be exceeded from the end from where it is fed.

c) Limiting assets: Common FSPs 15 kV feeder line in Alcala de Henares

d) Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65% lower
than the real one to find a valid case for the demo.

e) Forecast Load curve: The load forecast from 12:00 to 14:00 will be higher than the capacity of the line
(3,4AMW). In particular, in the last 2 hours it will be 1 MW higher than said capacity. See Figure 6-19.
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Figure 6-19: Forecast common feeder from substation Alcala load

f)  Magnitude of issue (maximum difference between load forecast and critical load): 4,4 — 3,4=1 MW

UFD Demo Note: As mentioned before, one of the main interests of the UFD Demo is the concurrence of
different FSPs in the same situation. For this reason, the development of the same in the H18 period (5:00 p.m.

to 6:00 p.m.) was agreed with the FSPs. It is simulated that the period H18 corresponds to the demands of H14.
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6.9.2 Traditional solution description

a) Project name: One 400 kVA Diesel generator set group (8 hour hired)
b) Scope: 1 hour in operation
c) Cost:977 €

6.9.3 Distributed resource requirements

a) Location: Common 15 kV feeder line from Alcala substation

b) Timeline & requirement: 1 MW, 06/10/2022 from 17:00 pm to 18:00 pm

c) Ceiling cost: Although in a real case a ceiling cost would be set, in the demo it has been preferred not
to use it to maximize the participation of the FSPs in solving the problem.

Table 6-11 — Demo ES-UFD-04 summary — problem assessment

Problem MW Grid Location Day Hour
Requirement
Congestion: programmed 1 Common 15 kV feeder line 17:00-
maintenance work from Alcald substation 06/10/2022 18:00
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7 Evaluation and results

This section shows the results and steps, that have been followed for procurement of local flexibility products

by the DSO, for each of the problem assessment defined in section 6.

Table 7-1 shows a summary of the developed markets and results:

Table 7-1 — Spanish demo markets

Request Market W ET Gl Activation = Quantity
: . (MW)
date session clearing
ES-iDE-01 Short- 27/07/22 07/27/202 @ 28/07/2022
term day ahead 27/07/22 3-3:450m 2 9:30- 0.4 1.000€/MWh
Murcia P 3:45pm 10:100
ES-iDE-02 Short- 28/07/22 | 07/28/202  28/07/2022
term intraday 28/07/22 | 10- 2 12- 06  1.3006/MWh
Murcia 10:45am 11:00am 12:30pm
£5.iDE-03 Long- 0sjos/22  08/05/202  02/09/2022 —_—_—
29/07/22 12:15- 1.1
term Murcia 10am-1pm o 12:45 20€/MWh
ES-iDE-04 Short- 13/01/23 01/13/23 14/01/23
term day ahead 13/01/23 1:40-2pm 2:11pm 12:30-1pm 0.1 6.000€/MWh
Madrid (2 30min 20/01/23 01/20/23 01/20/23 01/21/23 300€/MWh
tests) 1:35-2pm 2:03pm 12:30-1pm
ES-DE-05 Short-  03/02/202  03/02/2023 02/03/202  04/02/2023
term f:lay ahead 3 11:30- 3 11am- 0.1 250€/MWh
Madrid (1h test) 11-50am  11:53 12pm
03/10/2022
16/09/2022 to
tE:r'rL:]FD'Ol Long- ;5/ 09/202 " 15.00- (2)91/ 11_?,/0202 06/10/2022 1.2 N/A
11:30 ) 17:00-
18:00
03/10/2022
30/09/2022 to
tE:r':qFD'OZ Long- ;5/ 09/20214.0.- (2)91/ 13.%202 06/10/2022 1.2 N/A
11:30 ’ 17:00-
18:00
03/10/202 | 03/10/2022 @ 10/03/202 | 04/10/2022
ES-UFD-03 Short- | 2 13:00- 2 17:00- 0.63 N/A
term day ahead 13:30 13:40 18:00
05/10/202 @ 05/10/2022 10/05/202 | 06/10/2022
ES-UFD-04 Short- 2 13:00- 2 17:00- 1.00 i
term day ahead 13:30 13:40 18:00
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7.1 ES-iDE-01 Short-term day ahead Murcia: scenario results

The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

1. Prepare/Pre-qualification
Plan/Forecast

Market Phase

Monitoring and activation
Measurement phase

vk wn

7.1.1 Prepare/Pre-qualification

e  FSP units: UMU_Campus de Espinardo
e Prequalification date: 26/07/2022

Table 7-2 — Pre-qualification timeline

Date of Initial . : Was initial data
e o Final Date of Final Date of )
Prequalification aporoval by MO aporoval by DSO submitted
Data Reception PP 4 PP 4 complete?
FSP-iDE-01: UMU 26/07/22 26/07/22 27/07/22 Yes
e Results:
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= & PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

PRE-CALIFICACION DE INSTALACION - VALIDACION TECNICA

Datos de la instalacién

Instalacién

Nembre
Descripcion
Teléfono de contacto
CuPs

DsO

Codigo de agente
Estado
Ubicacion
Provincia
Municipio
Direccién

CcpP

Coordenadas de localizacion:

Latitud

Leongitud

Requisitos técnicos
Capacidad (MWV)
Tipo de tecnologia

Modo de activacidn

UMU_Campus de Espinardo

La Universidad de Murcia cuenta con mas de 30 edificios.
534015808

00000000000000000000

IDE_AGES1

UM_AGEB5

No precalificada

Murcia
Murcia
Campus de Espinarde

30100

38.0202300000000000

-1.1719800000000000

3,95
Bomba de calor y frio

Automatico

Figure 7-1: Prequalification scenario for Murcia University

7.1.2 Plan/Forecast
The complete problem assessment is included in section 6.1, ES-iDE-01, Short-term day ahead Murcia:

e Timeline: 9:30-10:00, 28/07/2022
e Limiting assets: Murcia University 20kV feeder line

e  Critical load (when the problem happens): 4,6 MW (feeder line)
e Forecast Load: 5 MW
e Requirement: 0,4 MW

e DSO requirement date: 27/07/2022, day ahead, energy (activation)
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7.1.3 Market Phase

Market phase includes the following steps:

1. DSO request,
Market opening,
Qualification,
Bid collection,
Market clearing.

vk wn

1. DSO request: Introduce DSO Day ahead request in OMIE short term platform, 27/07/2022 before 3pm:
1.1. Logon in Long-term local platform and create the area where the problem is (if it hasn’t been created

previously) to choose only the resources located inside: i-DE_Espinardo

o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Nueva Zona Agregada

Murcia

(1)

Figure 7-2: ST Murcia day ahead — Area creation in LT market platform

1.2. Log on in Short-term OMIE Platform

1.3. Introduce request:
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2 27-07-2022 © 13:22:33 Manstjes 0y
DA | A viercados
WFpruebasie Locles AGENTES! INNOVACION (AGES1_FLEX) DSOAGS1 I0E | ¥ Contacto | Informacién Legal | Ayuda
Mercado Local Continuo. | v |Mercado Requerimientos DSO v Liquidaciones v | _ Datos deAgentes v | Descargas v | Distribuidores. v
= " Consutas « Nuevo requerimiento local Por panfafla | Por fichero
¢ Mercado Local Continuo R « Cancelar requerimiento local: Por phwhalla | Por fichero
Envios de informacion + Nueva Imitacion local: Por pantalla | Por fichero
Ofertas | [ Resutados
Vidss visdas
0 0 Posicion negod

Transacciones ‘

Figure 7-3: ST Murcia day ahead — DSO introduce request selection

1 £ 27-07-2022 ©® 13:39:40 M0 |

~ m = Mercados
WFpruebasie Locles AGENTES! INNOVACION (AGEB1_FLEX) DSOAGS1 DE v Contacto | Infomacién Legal | A |

Mercado Local Continuo | v |[Mercado Requerimientos DSO| v | Liquidaciones v | Datos do Agentes v | Descargas v | Distribuidores. v

< Insertar Requerimiento Local

Codigo de zona agregada  ESPHARDG = I8 Validacion y Envio

Sentido e e

Cantidad 02 MW

Precio Limite 5625 eMwn

Fecha de entrega s07202 [ Hora de inico 15T’ Hoadefn 0w

Figure 7-4: ST Murcia day ahead — DSO request

DSO request is introduced in the screen shows in Figure 7-4 with the following information, as presented in the
plan forecast:

e Area, “Cddigo de zona agregada”: i-DE Espinardo

e  Activation direction, “Sentido”: Downward consumption (“Subir generacion/Bajar consumo”)
e  Quantity (MW/h), “Cantidad”: 0,2*

e  Limit Price (€/MWh), “Precio limite”: 5.825

e Delivery time, “Fecha de entrega”:
0 Day: 28/07/2022
0 Initial time, “Hora de inicio”: 10**

0 Final time, “Hora de fin”: 10**

Notes: * The value was introduced as energy (0,4 MW*0,5 h=0,2 MWh), but it was power to keep for 1 hour. It

was a misinterpretation that was corrected later ** Initial time and final time selection are in 1 hour period; The
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number represents the final time. If the delivery is equal or less than 1 hour, initial and final period have to be

the same. There is no possibility of including duration less than 1 hour in the platform.

2. Market opening: The market is opened from 3pm to 3:45 pm
FSPs located in the selected area can bid from 3pm to 3:45. Figure 7-5 shows the bid which was introduced by

Murcia University:

| @ NewAskorder - (31438) 28/07/2022 H10

New Ask order (31438) 28/07/2022 H10

| unt
| [A8su01 - AGALEXBS-UMU ESPINARDO v
| QtyandPrc

Qty | 0.2)55 mw

Prc 1000/ Euros

Info
Il Order description message

Submit ask order
Creating new ask order for contract (31438) 28/07/20L3 H10

Figure 7-5: ST Murcia day ahead — FSP bid
NOTE: For this test, the quantity value was introduced in MWh to agree with the request. That is the reason

it appears 0,2 instead of 0,4 MW. The price is in €/ MWh. The label showing “Euros” instead of “€/MWh” for

the price box, was corrected later.

3. Qualification: only the bid of prequalified resources located in the area, participating with a quantity below
its total recognized capacity is accepted.
4. Bids received:
Table 7-3 — ST Murcia day ahead - Bids
BID ID FSP ID Volume Offered (kW) Price (€/MWh)
1 FSP-iDE-01: UMU 400 1.000
5. Market clearing:
Table 7-4 — ST Murcia day ahead — Market clearing
BID ID Cleared (YES/NO) Quantity Cleared (kW) Price (€/MWh)
1 YES 400 1,000
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Table 7-5 shows a summary of the market phase:

Table 7-5 — ST Murcia day ahead — market phase summary

ES-iDE-01 Short-term day

Market Session ID )
ahead Murcia

Request date 07/27/2022 before 3pm
Market session 07/27/2022 3pm-3:45pm
Market clearing date/time 07/27/2022 3:45pm
Number of bids received 1

Volume of bids received - in kW or kWh 400 kW/200 kWh
Number of bids cleared 1

Volume of bids cleared - in kW or kWh 400 kW/200 kWh

Total cost of capacity/energy cleared (in €/MWh) 1.000

Average cost of capacity/energy cleared (in €/MWh) 1.000

7.1.4 Monitoring and Activation

Resources were activated by FSP on 07/28/2022 from 9:00 to 9:30. Monitoring is done by FSP in its installation

and by DSO in its monitored assets.

7.1.5 Measurement phase

Two elements are measured as it is shown in Figure 7-6:
e Limiting asset load: 20 kV UMU feeder line (identified with blue color)
e Resource load/delivery: FSP, UMU (identified with orange color)
NOTE: a previous test was done on 27/07/2022 before market session to test the delivery, that is the reason the

curves look similar both days.
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Figure 7-6: ST Murcia day ahead — Load evolution

1. Limiting asset load: 20 kV UMU feeder line
Figure 7-7 shows the evolution of 20 kV UMU feeder during the activation time (9:30-10:00). The line has been
below the critical load, 4,6 MW, except at the beginning of the period (9:30-9:35) because the activation was

late:

6.00
5.80
5.60
5.40
5.20
5.00
4.80
4.60
4.40
4.20
4.00

MwW

—0—126/07/2022
—a—28/07/2022

Critical load

9. 9. 9. 9. 9. 9. B 9 9 9 9 9 b i 7,7, %, %y <
0, 00, e 2, Ru| P, a2, 2 S, S|y Oy O 0. 0. 0. F0.
0 % Y0 s S0 S8[V0 Vs Yo %5 Y0 U870, 0,0, s 2, Rs Yy

HOUR

Figure 7-7: 20 kV UMU feeder line load, 9:30-10:00
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2. Resource load/delivery: FSP, UMU
Figure 7-8 shows the evolution of UMU load during the activation time (9:30-10:00) and Figure 7-9 shows the
delivered quantity for two different cases:

e Considering the initial load: load at 9:25

e Considering as base line the load on 26/07/2022

As the activation was late on time, the delivery didn’t reach the objective (400 kW) at the beginning of the period
(9:00-9:35) being above for the rest of the period for both cases (considering load before activation or
26/07/2022 as baseline load).

If the two references used as baselines (load before activation or load on 26/07/2022) are compared, it looks a
better approximation to compare with a reference base line, as 07/26/2022, to avoid comparing with a high
value if an increased in load is done before the activation to have mayor margin, as it is shown in Figure 7-8 (red

arrow).
5.20
4.70 /
=
= 420
370 A A
~—
3.20
9. 9. 9. 9 9. 9 B 9 9 9 9 9 b o 7, 2, 2 %5 7
"0, 08 0y 0 0y R0 79, 0 ay ns s, e [0 (0, Y0 0. Y. 0. Yo
0 % Yo s To ts|Vo Vs Yo %s Co Us| 70, 04 e, g p R Y,
HOUR
26/07/2022 —A—28/07/2022
Figure 7-8: 20 kV UMU load, 9:30-10:00
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Figure 7-9: ST Murcia day ahead — Delivery quantity evolution
Table 7-6 — ST Murcia day ahead — Measurement information

Maximum load in MW at DEMO limiting asset: 4,40 (no considering late activation)
Forecasted load 24 hours in advanced (MW): 5,00
Initial limiting asset load (before activation) 4,94 (before increasing load)
Activation date: 28/07/2022
Minimum activated flexibility power (MW)* 0,46 (no considering late activation)
Maximum activated flexibility power (MW)* 0,68
Energy delivery (MWh)* 0,19

*Using as reference 07/26

7.1.6 Settlement phase

e Compliance (Y/N/Partially): Partially, 83% of the time
e  Penalties amount: No

e Total cost: 1.000 €/MWh*0.19 MWh=190 €
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7.1.7 Demo KPI results

ID Name

Cost
1 effectivenes
S

Available
Flexibility

Error of load
forecast

Power
exchange
deviation

(2}

Asset load
profile
variation

(o)}
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Table 7-7 — ST Murcia day ahead — KPI results

Formula

Cost
COSteffectiveness = (1 - ﬂ) - 100

Costsyp

Z PAvuilable

I Flexibilit

Flexibility, = —————————2- 100
Z PTutalinArea

N
1 FC —RL
LoadFAT,h _ = <Z | load,t loadt ) 100

N = R Lload,t
_ |Paccepted - activacted|
PDeviation - P - 100
accepted
e ALinitiat = ALginar 59
ALinitial

Variables

Costsyy: 5,825€/MWh
COStflex 5 1,000€/MWh

: : PA”ailablepzexibiuty :0,4MW

% Protaty,,. 4,4MW

FCload :5MW
RLload 5 4,94MW
N=1

Pacceptea: 400kW

Pyctivactea: 460kW (minimum)

ALinitial 5 4,94MW
ALfinal: 4,4MW

Value

83%

9%

1,2%

15%
(above)

11%

In general, KPI values show positive results in term of cost effectiveness, error of load forecast, power exchange

deviation and asset load profile variation, meaning the following:

e Ineconomic terms, for this case, it is most efficient to use flexibility than the traditional solution (diesel

generation) as flexibility cost is 17% of the traditional solution cost.

e Load forecast was very accurate, close to 98% of the real demand

e Requested power was delivered being up to 15% above the requested one (not considering late

activation for the calculation of this KPI)

e The asset was impacted by flexibility activation decreasing its load 11%

On the other side, available flexibility in the area is only 9% of total area load, as only one customer participated

with its flexibility in the demo site test.

7.1.8 Challenges

The following objectives were reached in this demo:

e DSO has been able to procure local flexibility day ahead using OMIE short term platform.

e  FSPresources were activated during the contracted period although the activation was late on time.

e The FSP load reduction impacted the limiting asset load as expected.
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e The goal was reach 83% of the requested time.

Challenges:

e Some platform labels need to be changed to clarify the information that needs to be completed.

e There is no possibility to include duration less than 1 hour in the platform request window.

e To know which FSP has been cleared, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

e Activation needs to start before the contracted time to avoid violations at the beginning of the period.

e Itis not recommended to use prior load as reference to calculate the delivery as it could be an increase
just before it. A baseline needs to be established to avoid this and evaluate FSP delivery compliance.

e Itis necessary to have tools for forecasting estimation ahead of time.

e Some penalties may apply if there isn’t compliance for the whole period.

7.2 ES-iDE-02 Short-term intraday Murcia: scenario results

The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

Prepare/Pre-qualification
Plan/Forecast

Market Phase

Monitoring and activation
Measurement phase

ukhwn e

7.2.1 Prepare/Pre-qualification

e  FSP units: UMU_Campus de Espinardo
e Prequalification date: 26/07/2022

Table 7-8 — Pre-qualification timeline

Date of Initial Final Date of

Prequalification

approval by MO

Was initial data
submitted

Final Date of
approval by DSO

Data Reception
FSP-iDE-01: UMU 26/07/22 26/07/22

e Results:
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= PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

PRE-CALIFICACION DE INSTALACION - VALIDACION TECNICA

Datos de la instalacion

Instalacién

Nombre
Descripcién
Teléfono de contacto
CUPS

Dso

Cddigo de agente
Estado
Ubicacién
Provincia
Municipio
Direccidn

cP

Coordenadas de localizacion:

Latitud

Lengitud

Requisitos técnicos
Capacidad (MW)
Tipo de tecnologia

Modo de activacion

UMU_Campus de Espinardo

La Universidad de Murcia cuenta con més de 30 edificios.
634015808

00000000000000000000

IDE_AGES1

UM_AGES5

No precalificada

Murcia
Murcia
Campus de Espinardo

30100

38.0202300000000000

-1.1719800000000000

3,95
Bomba de calor y fric

Automatico

Figure 7-10: Prequalification scenario for Murcia University

7.2.2 Plan/Forecast

The complete problem assessment is included in section 6.2, ES-iDE-02, Short-term intraday Murcia:

e Timeline: 12:00pm-12:30pm, 28/07/2022

e Limiting assets: Murcia University 20kV feeder line

e  (Critical load (when the problem happens): 5,5 MW (feeder line)

e Forecast Load: 6 MW

e Requirement: 0,5 MW

e DSO requirement date: 28/07/2022, intraday (before 10 am), energy (activation)

7.2.3 Market Phase
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Market phase includes the following steps:

1. DSO request,
Market opening,
Qualification,
Bid collection,
Market clearing.

vk wN

1. DSO request: Introduce DSO intraday request in OMIE short term platform, 28/07/2022 before 10am, to be
able to schedule the delivery at 12pm.
Log on in Long-term local platform and create the area where the problem is (if it hasn't been
created previously) to choose only the resources located inside. In this case, the area was created
for prior demo, Error! Reference source not found..
1.1. Logon in Short-term OMIE Platform

1.2. Introduce request:

P Y. N 28-07-2022 © 09:53:01 e A
o]

Wdpruebas AGENTESY WVACION (AGES1.FLEX) DSOAGRI IE (v Conace | kot Logh | Arods
Morcado Local Continuo v | Mercado Requerimiontos DSO_ v | Liguidsciones v | _ Datos do Agentes v | Descargas v Distribuidores. v
P Consultas. * Nuevo requenmiento iocal Por pafialla | Por fichero
s Mercado Local Continuo R s X focka Tocat P Sclelle [ Pon fickaso

Envios de informaciéa * Nueva kmtacitn local Por pantalia | Por fichero
Otertas Resultados
vasdm v
0 0 Poskidn negoc
Transaccoaes

Figure 7-11: ST Murcia intraday — DSO introduce request selection

~ = o " - Mensajes 0|v
BRI A vercados 28-07-2022 ® 09:55:58 ‘
Wfpruebasx

Locales AGENTES1 INNOVACION (AGES1_FLEX)DSOAGS1IDE |¥  Contacto | Informacidn Legal | Ayuda |
Mercado Local Continuo | v |Mercado Requerimientos DSO v | Liquidaciones v |  Datos de Agentes v Descargas v | Distribuidores v

< Insertar Requerimiento Local

B Validacion y Envio

‘ Cédigo de zona agregada  ESPNARDO | o ‘
‘ Sentido Subi generacion/Baat consumo | v

‘ Cantidad 025 MWh

‘ Precio Limite 4660 €MWh ‘
‘ Fecha de entrega 28i07/2022 = Hora de inicio 73| Hoadefin 73 gl ‘

Figure 7-12: ST Murcia intraday — DSO request
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DSO request is introduced in the screen shows in Figure 7-12 with the following information, as presented in the
plan forecast:

e Area, “Cédigo de zona agregada”: i-DE Espinardo
e Activation direction, “Sentido”: Downward consumption (“Subir generacion/Bajar consumo”)

e Quantity (MW/h), “Cantidad”: 0,25*
e Limit Price (€/MWh), “Precio limite”: 4.660

e Delivery time, “Fecha de entrega”:
0 Day:07/28/2022
0 Initial time, “Hora de inicio”: 13**

0 Final time, “Hora de fin”: 13**

Notes: * The value has been introduced as energy (0.5 MW*0,5 h=0.25 MWh), but it was power to keep for 1
hour. It was a misinterpretation that was corrected later** Initial time and final time selection are in 1 hour
period; The number represents the final time. If the delivery is equal or less than 1 hour, initial and final period

has to be the same. There is no possibility of including duration less than 1 hour in the platform.

2. Market opening: The market is open from 10am to 10:45 pm
FSPs located in the selected area can bid from 10pm to 10:45. Figure 7-5 shows the bid which was introduced

by Murcia University:

Io New Ask order - (31439) 20/07/2022 H1) x

New Ask order (31439) 28/07/2022 H13

sk order
Creatng new ack order for contract (31439) 2307/2022 M13

Figure 7-13: ST Murcia day ahead — FSP bid

NOTE: For this test, the quantity value was introduced in MWh to agree with the request. That is the reason it
appears 0,25 instead of 0,5 MW. The price is in €/MWh. The label showing “Euros” instead of “€/MWh” for the

price box, was corrected later.

Another FSP has been simulated in this test to have a second bid:
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Figure 7-14: ST Murcia day ahead — Simulated FSP bid

3. Qualification: only the bids of prequalified resources located in the area, participating with a quantity below

its total recognized capacity are accepted.

4. Bids received:

Table 7-9 — ST Murcia intraday - Bids

BID ID FSP ID Volume Offered (kW) Price (€/MWh)
1 FSP-iDE-01: UMU 500 1.300
2 FSP: Simulated 1 20 1.500

5. Market clearing:
Table 7-10 — ST Murcia intraday — Market clearing

BID ID Cleared (YES/NO) Quantity Cleared (kW) Price (€/MWh)
1 YES 500 1.300

Table 7-11 shows a summary of the market phase:

Table 7-11 — ST Murcia intraday — market phase summary

Market Session ID ES-iDE-02 Short-term intraday Murcia
Request date 28/07/2022 at 9:50am

Market session 28/07/2022 10am-10:45am

Market clearing date/time 28/07/2022 11am

Number of bids received 2

Volume of bids received - in kW or kWh 520 kW/260 kWh

Number of bids cleared 1

Volume of bids cleared - in kW or kWh 500 kW/250 kWh

Total cost of capacity/energy cleared (in €/MWh) @ 1.300
Average cost of capacity/energy cleared (in
£/MWh)

1.300
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7.2.4 Monitoring and Activation

Resources were activated by FSP on 28/07/2022 from 12:00 to 12:30 as contracted in the short-term local
market. Monitoring is done by FSP in its installation and by DSO in its monitored assets to verify and measure

resources delivery.

7.2.5 Measurement phase
Two elements are measured as it is shown in Figure 7-15:

e Limiting asset load: 20 kV UMU feeder line (identified with blue color)
e Resource load/delivery: FSP, UMU (identified with orange color)
NOTE: a test was done 27/07/2022 before market session to test the delivery, that is the reason the curves

look similar both days.

7.00
6.00
5.00
4.00
=
=
3.00
2.00
1.00
26/07/2022 27/07/2022 28/07/2022
0.00
OO0 00000000000000000000000O0O0OO0OO0O0O0O0OO
OongTnNdoOoONnNTmnNdoOoONnNTnNNdONT NN AdONT NN AONIT O
CHMNINIAIANLT O OONMNMAONNIANONTST GCWOOAMNMeaAdMmINN OO N <
A H - NN A A NN N A o -
HOUR

= 20kV UMU feeder line FSP: UMU

Figure 7-15: ST Murcia intraday — Load evolution

1. Limiting asset load: 20 kV UMU feeder line
Figure 7-16 shows the evolution of 20 kV UMU feeder during the activation time (12:00pm-12:30pm). The
line has been below the critical load, 5,5 MW, except at the beginning of the period (12:00pm) because the

activation was started at that moment.
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Figure 7-16: 20 kV UMU feeder line load, 12:00-12:30

2. Resource load/delivery: FSP, UMU

Figure 7-17 shows the evolution of UMU load during the activation time (12:00pm-12:30pm) and
Figure 7-18 shows the delivered quantity for two different cases:

e  Considering the initial load: load at 11:55am
e Considering as base line the load on 26/07/2022
As the activation was late on time, the delivery didn’t reach the objective (400 kW) at the beginning of the
period (12:00pm) being above for the rest of the period for both cases (considering initial load or 26/07/2022

as baseline load).

If the two references are compared, it looks a better approximation to compare with a reference base line,
as 26/07/2022, to avoid comparing with a high value if an increased in load is done before the activation to have
mayor margin, as it is shown in Figure 7-17 (red arrow), although small than in the prior case, Figure 7-8, because

12pm is peak time and it was already a high load value.
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Figure 7-17: 20 kV UMU load, 12:00-12:30
1.40
1.20
1.00 °
0.80 .-I
0.60 e
z O
= 040
0.20
0.00
12:10 12:15 12:20 12:25 12:30
-0.20
-0.40
Hour
==@== (7/28 (reference initial load) codqll-- 07/28 (reference 07/26) Request
Figure 7-18: ST Murcia intraday —Delivery quantity evolution
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Table 7-12 — ST Murcia intraday — Measurement information

Maximum load in MW at DEMO limiting asset: 5,11 (no considering 12pm point)
Forecasted load 3 hours in advanced (MW): 6,00

Initial limiting asset load (before activation) 6,15

Activation date: 28/07/2022

Minimum activated flexibility power (MW)* 0,62 (no considering late activation)
Maximum activated flexibility power (MW)* 1

Energy delivery (MWh)* 0,37

*Using as reference 07/26

7.2.6 Settlement phase

e Compliance (Y/N): Partially, 91% of the time
e  Penalties amount: No

e Total cost: 1.300 EMWh*0,25 MWh=325 €

NOTE: No additional payment over the agreed energy. That is the reason the calculation is done with 0,25

MWh instead of the delivered one, 0,37 MWh.

7.2.7 Demo KPI results

Table 7-13 — ST Murcia day intraday — KPI results

ID Name Formula Variables Value
Cost
Cost Costg,p: 4.660€/MWh
i CoStefrectiveness = (1 — f1e5) . 100 Sub 9
' sﬁecuvenes e (1-5a) COStfie: 1.3006/MWh 72%
i P, vailable ibilit . .
ﬁlval'ls_?_lf Flexibility,, = 2 Pavatantepiesiey ; Pl Dleriexivitty . 100 z P, Availablepiexipiity - 02 2MW 10%
exipih Totalin .0, .
y aling 2 Protaty,, 5,1MW
rea
Error of load 1 (= |FCioaa — RLivaas FCioqq : MW 2.4%
forecast boadear, = N<Z| RLygaay )'100 RLipqq : 6,15MW '
N=1

Power

5 exchange Pooniation = |Paccept;d - Pactivacted| . 100 Paccepted: 500kW 24%
deviation accepted Poctivacted: 620kW (minimum) (above)
Asset load

6 profile cR = Abmitiar = Alyinat 0 ALinitiar - 6,15SMW 20%

L ALinitial ALs 0 511MW °
variation final* 2
Copyright 2023 OneNet Page 98

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

In general, KPI values show positive results in term of cost effectiveness, error of load forecast, power

exchange deviation and asset load profile variation meaning the following:

In economic terms, for this case, it is most efficient to use flexibility than the traditional solution, diesel
generation as flexibility cost is 28% of the traditional solution cost.

Load forecast was very accurate, close to 98% of the real demand

Requested power was delivered being up to 24% above the requested one (no considering late
activation)

The asset was impacted by flexibility activation decreasing its load 20%

On the other side, available flexibility in the area is very low, only 9% of the total area load, as only one

customer participated with its flexibility in the demo site test.

7.2.8 Challenges

The following objectives were reached in this demo:

DSO has been able to procure local flexibility intraday using OMIE short term platform.
FSP resources were activated during the contracted period.
The FSP load reduction impacted the limiting asset load as expected.

The goal was reach 91% of the requested time.

Challenges:

There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market and opening auction time. They must log on in the short term platform to know about it.
Some platform labels need to be changed to clarify the information that needs to be completed.
There is no possibility to include duration less than 1 hour in the platform.

To know which FSP has been cleared, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

Activation needs to start before the contracted time to avoid violations at the beginning of the period.
It is not recommended to use prior load as reference to calculate the delivery as it could be an increase
just before it. A baseline needs to be established to avoid this and evaluate FSP delivery compliance.

It is necessary to have tools for forecasting estimation ahead of time.

Some penalties may apply if there isn"t compliance for the whole period.

7.3 ES-iDE-03 Long-term Murcia
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The steps followed as indicated in the BUC WECL-ES-01, long term congestion management were:

1. Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase.

vk wN

7.3.1 Prepare/Pre-qualification

e  FSP units: UMU_Campus de Espinardo
e  Prequalification date: 26/07/2022
Table 7-14 — Pre-qualification timeline
Was initial data

submitted
complete?

Date of Initial Final Date of

approval by DSO

Final Date of
approval by MO

Prequalification
Data Reception

FSP-iDE-01: UMU

26/07/22

26/07/22

26/07/22 Yes

e Results:

Datos de la instalacion

Instalacion

Nombre
Descripcién
Teléfono de contacto
CUPS

DsO @

Codigo de agente
Estado
Ubicacién
Provincia
Municipio
Direccién

CcpP

Coordenadas de localizacién:
Latitud

Longitud

Requisitos técnicos
Capacidad (MW)
Tipo de tecnologia

Modo de activacion @

= Oiss PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

PRE-CALIFICACION DE INSTALACION - VALIDACION TECNICA

UMU_Campus de Espinardo

La Universidad de Murcia cuenta con més de 30 edificios.
684015808

00000000000000000000

IDE_AGE81

UM_AGES5

No precalificada

Murcia
Murcia
Campus de Espinarde

30100

38.0202300000000000

-1.1719300000000000

395
Bomba de calor y frio
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Figure 7-19: Prequalification scenario for Murcia University
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7.3.2 Plan/Forecast
The complete problem assessment is included in section 6.3, ES-iDE-03, long-term Murcia:

e Timeline: 3 years 2022-2025 summer (July-September) and winter (January) peak time

Table 7-15 — ES-iDE-03 Long-term Murcia — Timeline request

Service
Period Days

Duration
window

2022/23 July & September 10:00-19:00

3 hours

January 10:00-13:00 L-V 21%

2023/24 July & September 10:00-19:00 L-V 19%
3 hours

January 10:00-13:00 L-V 21%

2024/25 July & September 10:00-19:00 L-V 19%
3 hours

January 10:00-13:00 L-V 21%

e Limiting assets: Murcia University 20 kV feeder line

e  Critical load (when the problem happens): 5,7 MW (feeder line)
e  Forecast Load/Requirement:

Table 7-16 — ES-iDE-03 Long-term Murcia — Forecast/requirement

Year Summer Summer Winter Winter
Peak requirement Peak requirement
2022/23 6,8 MW 1,1 MW 6,3 MW 0,6 MW
2023/24 6,8 MW 1,1 MW 6,3 MW 0,6 MW
2024/25 6,8 MW 1,1 MW 6,3 MW 0,6 MW

e DSO requirement date: Years/Weeks/days before need (Availability + Energy). For demo

requirement was done 29/07/2022.

7.3.3 Market Phase

Market phase includes the following steps:

1. DSO request,
2. Qualification,
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3. Market opening,
4. Bid collection,
5. Market clearing.

DSO request: Introduce DSO long term request in OMIE long term platform. It can be done
years/weeks/days ahead of time. In this case, it was done 29/07/2022 for open negotiation 05/08/2022.
1.1. Logon in Long-term local platform and create the area where the problem is (if it hasn’t been created
previously) to choose only the resources located inside. In this case, the area was created previously,
Error! Reference source not found..
1.2. Introduce request:
1.2.1. Negotiation date: 05/08/2022, Figure 7-20
1.2.2. Area: i-DE Espinardo, Figure 7-21
1.2.3. Data information, Figure 7-22
1.2.4. Service window, Figure 7-23

1.2.5. Additional information

SOLICITUD NUEVO REQUERIMIENTO

Ds0 " DSO1_LP -

Sesidn de subasta

Se subasta

Eeleccionar una sesidn de subasta disponible
Los proceses de insercidn de olerlas, casacion y publicacion de resullados se realizardn el dia y hora de |a sesidn de subasla seleccionada.
Sirequiere una sesidn do subasta extraordinaria fuera de las sesiones establecidas en ol calendarie de OMIE dirifa su paticidn a

Sesion da subasta " Selaccions una facha de subasta ~
e Sesiones de subasta disponibles

] junio de 2022
R

1 z 3 4 5

B 7 8 g 1 11 12

13 14 15 16 1 18 19

20 | 22 23 24 28 26

27 28 29 o

Figure 7-20: LT Platform — Negotiation date selection
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PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO #

Figure 7-21: LT Platform — Area selection

Flexibility request information is introduced in the screen shows in Figure 7-22. It is noted that it wasn’t
possible to include the whole request, from 2022-2025, to delay the traditional project 3 years, as the long-term
platform doesn’t allow to include more than one period in each request. To solve it, for this demo, we have
included only a request for September 2022, dividing the annual cost between 3 periods (January, July and

September) to calculate the price: 2.985 €=8.955,01/3
The following information has been included:

e  Product type, “Categoria de producto”: A+E, “Activacion firme”
e  Quantity (MW), “Capacidad Requerida (MW)": 1,1

e Activation direction, “Sentido”: Downward consumption (“Subir generacién/Bajar consumo”)

e Minimum required offer to participate, “Potencia minima requerida a los DER cualificados para ofertar

(MW)”: 0.1
e Price:

o Availability fee (€/MW), “Término de disponibilidad (€/MW)”: 814,10*

o Utilization fee (€/MWh), “Término de utilizacién (€/MWh)”: 44,17*

Notes: * The values have been estimated considering the probability of activation for the service window

during September using prior year information, with is equal to 24 % (~43 hours) of the service window.

Check: 814.10 €/MW*1.1 MW+44.17 €/ MWh*1.1 MW*43 h=2,985 € (maximum September price)
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Datos del Requerimiento

Cadigo R_0000000272

Datos

Categoria de Producto @ Activacion Firme ~
Capacidad Requerida (MW) @ 1,10

Sentido @ Subir generacion/Bajar consumo v
Potencia minima requerida a los DER 0,10

cualificados para ofertar (MW)

DSO IDE_AGES&1 v

Precio limite aceptado (Precio de reserva):
Término de disponibilidad (EUR/MW) 814,10

Término de utilizacién (EUR/MWh) 4417

Figure 7-22: LT Platform — Data
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Datos del Requerimiento

Cadigo R_0000000272

Ventana de Servicio

Rango temporal que abarca las diferentes periodos de activacion

Fecha de inicio 01-09-2022
Fecha de fin 30-09-2022

Dias de servicio
Dias dentro de la ventana de servicio en los gue se requiere que el DER esté disponible.

ML ML x L9 Lv OJs o

DSO IDE_AGES1 w
Hora de servicio desde @ 10:00 v
Hora de servicio hasta 19:00 “
Servicio en dias festivas @ Excluir ~

Estimacidn de tiempo de utilizacion (horas) 43

umplimiento obligatorio de la estimacion |$

e o

Figure 7-23: LT Platform — Service window
The service window is introduced in Figure 7-23 with the following information:

e Time period, “Rango temporal que abarca los diferentes periodos de activacion”:
o Initial date, “Fecha de inicio”: 01/09/2022
o Final date, “Fecha de fin”: 30/09/2022
e  Service days, “Dias de servicio”: Monday “L”, Tuesday “M”, Wednesday “X” and Friday “V”

e  Service hours, “Horas de servicio”:
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o From, “Hora de servicio desde”: 10am
o To, “Hora de servicio hasta”: 7pm

e Include holiday days, “Servicio en dias festivos”: Exclude, “Excluir”

e Approximated numbers of utilization hours: 43

1.3. Create request: The request is sent to the Market Operator (OMIE) who has to approve it. Once

approved it, it is shown in the long-term platform screen, Figure 7-24, to allow FSPs to apply for a

qualification to be able to participate in the future market.

oG PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

locales de flexibilidad?
Mas Info >

¢Como puedo participar?

Mss Info >

TR e ¢Qué son los mercados
Mercados Locales de Flexibilidad RN )

240,17 MW POTENCIA SUBASTADA

3 SUBASTAS ACTIVAS &

P == =
Suiza
SUBASTAS :
i
‘ AN S
I-DE_Espinardo PPL_Z_150_V521_2022_0901_0930_LMXJV. Tolssa
Ver detattes ® Activacién fime Marsalia)
o Espaia = Saisors
B W i
g = gt
il . 14
R Tariez
NE( ADA {
05-08-2022 10:00:00 - 13:00:00
i-DE_Espinardo PPL_Z_150_V521_2022_0901_0930_LMXJV

Ver detailes ® Activacion fime

Figure 7-24: LT Platform — Long term request information

Qualification: FSP introduces its information in order to be qualified by the DSO to participate in that
market. The DSO has to approve (“Confirmar”) or decline (“Cancelar”), after checking the technical

conditions, Figure 7-25 and verify the quantity they are asking for qualification. In this case, it is equal to the
request amount: 1.1 MW.

Copyright 2023 OneNet

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739

Page 106




N1
I Nk

Calificacion de la instalacion

Calificacion de la instalacion

Datos de la solicitud

Instalacion

Capacidad de la Instatacion 395

Potencia por la que se califica la instalacidn para la subasta (MW)

Datos de la subasta

Cédigo subasta PPL_Z_150_V521_2022_0901_0930_LMXJV
Zona i-DE_Espinardo

Facha de la subasta 05-08-2022 10.00.00

Facha de inicio de calificacion de instalaciones 29-07-2022 08.48:13

Facha de fin de calificacion de instalaciones 05-08-2022 10.00-00

(0]

m Comnies

Figure 7-25: LT Platform — DSO Qualification validation screen

3. Market opening: The market is open from 10am to 1pm on August 5%
Qualified FSPs located in the selected area can bid from 10pm to 1pm. Figure 7-26 shows the bid which was

introduced by Murcia University:

Datos de la oferta

Recuerde los pardmetros sdmitidos pars ko insercion de ofertas:

Cantidad minima ofertable 01

Incramento minimo de la cantidad ofertable 01

Precio imite de disponibiidad 01

Incremento minimo de pracio de disponibillidad on

Pracio Fmite de uliizacion 01

Incremento minimo de precio de utiizacion on

Cantidad (MWh) *1.10
Precio

Precio disponibilidad (£aNY) * 600
Precio utizacion (€AWh) “12000

a3

Figure 7-26: LT Platform — FSP bid

The following information has been included in the bid:

e Quantity (MWh), “Cantidad”: 1,10
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e Price, “Precio”:

e Availability fee (€/MW), “Término de disponibilidad (€/MW)”: 600

e  Utilization fee (€/MWh), “Término de utilizacién (€/MWh): 20

4. Bids received:

Table 7-17 — Long term Murcia- Bids

BID ID FSP ID Volume Offered Price
(kW)
Availability (€/MW):
600
1 FSP-iDE-01: UMU 1.100
Utilization fee
(€/MWh): 20

5. Market clearing: The negotiation is done at 1pm. FSP and DSO has to log-on in the long-term platform to

know the results:

T e ™ T

Resultados de la subasta

10w v  Agente Precio disponibilidad Precio utilizaciin Cantidad

uoL s AGENTE E CANTIDAD (MW) E PRECIO DISPONIBILIDAD (€/MW) : PRECIO UTILIZACION (€/MWH) : CANTIDAD ASIGNADA (MW)

AB5UON UM_AGESS 110 600,00 20,00 1,10
1 elemento encontrade.
1 |

Figure 7-27: LT Platform — Results

Table 7-18 — Long term Murcia — Market clearing

Cleared (YES/NO) Quantity Cleared (kW) Price (€/MWh)

1 YES 1.100 Availability (€/MW): 600
Utilization fee (€/MWHh):
20
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Table 7-19 shows a summary of the market phase:

Table 7-19 — Long term Murcia — market phase summary

Market Session ID ES-iDE-03 Long-term Murcia
Request date 07/29/2022

Market session 08/05/2022 10am-1pm
Market clearing date/time 08/05/2022 1pm
Number of bids received 1

Volume of bids received - in kW or kWh 1.100

Number of bids cleared 1

Volume of bids cleared - in kW or kWh 1.100

Total cost of capacity/energy cleared 600€/MW / 20€/MWh
Average cost of capacity/energy cleared (in 600€/MW / 20€/MWh
£/MWh)

7.3.4 Monitoring and Activation

Resources were asked by email, three hours ahead of time, to be activated during the service window on

September 2", from 12:15 to 12:45 to avoid forecasted congestion.

Monitoring is done by FSP in its installation and by DSO in its monitored assets.

7.3.5 Measurement phase
Two elements are measured as it is shown in Figure 7-28:

e Limiting asset load: 20kV UMU feeder line (identified with blue color)

e Resource load/delivery: FSP, UMU (identified with orange color)
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Figure 7-28: Long term Murcia — September 2", Load evolution

3. Limiting asset load: 20 kV UMU feeder line
Figure 7-29 shows the evolution of 20 kV UMU feeder during the activation time (12:15pm-12:45pm). The

line has been below the critical load, 5,7 MW, during the whole period:

6.00
5.50
5.00
= =0-=September 1st
24.50
=@==September 2nd
4.00 Critical load
3.50
3.00
Y A N TN N T SR TR
D % 0 o e % | v % D
Hour
Figure 7-29: 20 kV UMU feeder line load
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4. Resource load/delivery: FSP, UMU
Figure 7-30 shows the evolution of UMU load during the activation time (12:15pm-12:45pm) and Figure 7-31

shows the delivered quantity considering as base line the day before load, 01/09/2022.

In this case, the activation was done 5 minutes before the required time to comply with the whole period.

5.00
4.80
4.60
440
420
Z 4.00
3.80
3.60
3.40
3.20
3.00
CRCACACRCACNG

R

CACACRENERERER CRERE s
0 s ol Fe

z
DD G o S

Hour
September 1st  ==@=September 2nd

Figure 7-30: 20kV UMU load

1.20
1.10
1.00
0.90
0.80
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0.50
0.40

MW

HOUR
——Delivered quantity Objective

Figure 7-31: Long term Murcia —Delivery quantity evolution
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Figure 7-31 shows that the resources didn’t reach the targeted amount of flexibility, 1,1 MW, being 0,79 MW

the largest amount, nevertheless the problem didn’t happen because the actual load was below the forecasted

one during the requested period of time.

Maximum load in MW at DEMO limiting asset: 4,25
Forecasted load 3 hours in advanced (MW): 6,8

Initial limiting asset load (before activation) 4,99 (12:05)
Activation date: 02/09/2022
Minimum activated flexibility power (MW)* 0,57
Maximum activated flexibility power (MW)* 0,79
Energy delivery (MWh)* 0,35

*Using as reference 01/09

7.3.6 Settlement phase
e Compliance (Y/N): NO
As for this case there is no compliance, a penalty would need to be applied. This is something that will
be discussed in delivery D9.6, but for this case, as recommendation, is use a correction factor, defined
in the following formula, which could be a possibility to calculate the penalty. If the value is less than
65%, there will be no payment at all:
) Real delivery energy (MWh)
Correction Factor (CF) = - — g y * 100
Capacity notification (MW) = Required time (hr)
e  Penalties amount: Yes. Correction factor is applied:
o Correction Factor (CF) = - Rea_l fie”?ery nergy (M‘fvh) - %100 = 233 MWh
Capacity notification (MW)* Required time (hr) 1,1 MW%0,5 h
100 = 64 %
e  Cost availability term: 0 € (Correction Factor is less than 65 %. No payment)
e Cost activation term: 0,35 MWh*20 €/MWh=7 €
e Totalcost: 7 €
7.3.7 Demo KPI results
Table 7-20 — Long term Murcia — KPI results
ID Name Formula Variables Value
Cost
Cost Cost. 1 2.985€
i Costeffectiveness = (1 — —Lx) . 100 Sub 9
1  effectivenes 0Stefect ( Cmm) COStyy: 1.606€ 53%
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Variables Value

Z PAvailableFlexibility : LIMW 25%
Z PTotalinArea: 4,25MW

FCload g 6,8MW

RLjpaq : 4,99MW 36%
N=1

Paccepted: 1, 1MW 48%
Pactivacted:0157MW (minimum) (be|0W)

ALinitial 5 4,99MW

15%
ALpina: 4,25MW ?

For this case, the results aren’t so positive as in previous cases, because although flexibility cost is most

efficient, the percentage of flexibility is 25% of the demand, and the asset variation was up 15% of load, the

delivery power didn’t reach the requested amount being in some cases 48% below the contracted amount.

Nevertheless, the problem didn’t happen because the forecast accuracy was 64% and the real load was

below the predicted one, not been close to the critical load.

7.3.8 Challenges

The following objectives were reached in this demo:

e DSO was able to procure local flexibility in advance using OMIE long term platform.

e Prequalification notifications were sent via email by the long-term platform during the process.

e FSP resources were activated during the contracted period and activation was done before the

requested time to cover the whole period.

e The FSP load reduction impacted the limiting asset load.

e The asset was below the critical load but the provider didn’t reach the requested amount during the

activation period.

Challenges:

e [twasn’t possible to include the whole request, from 2022-2025, to delay the traditional project 3 years,

as the long-term platform doesn’t allow to include more than one period in each request. If it is not

possible to get flexibility for all the periods, the traditional solution can’t be delayed because there isn’t

assurance to cover the whole period, 3 years in this case.
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e There aren’t notifications to advise about the clearing. It is needed to log on in the platform to get the
information.

e Notification of activation was done by email from DSO to resource.

e To keep activation more than 30 minutes could affect comfort.

e Activation needs to start before the contracted time to avoid violations at the beginning of the period.

e Itis not recommended to use prior load as reference to calculate the delivery as it could be an increase
just before it. A baseline needs to be established to avoid this and evaluate FSP delivery compliance.

e  Penalty calculation: the targeted amount wasn’t reached but the problem didn’t happen because
actual load was below forecasted load. A correction was applied to the availability term being the

payment equal to O for this term.

7.4 ES-iDE-04 Short-term day ahead Madrid: scenario results (Two 30min
tests)

The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

1. Prepare/Pre-qualification
Plan/Forecast

Market Phase

Monitoring and activation
Measurement phase

ukhwmn

7.4.1 Prepare/Pre-qualification

e  FSP units: Comillas Cantoblanco

e  Prequalification date: 24/10/2022

Table 7-21 — Pre-qualification timeline

pate of.lr.utla.l Final Date of Final Date of Was 'f"t'a' data
Prequalification aporoval by MO approval by DSO submitted
Data Reception PP v PP v complete?
FSP-iDE-02: Comillas 15/09/22 15/09/22 24/10/22 Yes
e Results:
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Datos de la instalacian

Instalacion

Nombre
Descripcién
Teléfono de contacto
CUPS

DSO O

Cadigo de agente
Estado
Ubicacién
Provincia
Municipio
Direccién

cP

Coordenadas de localizacion:

Latitud

Longitud

PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

a B

PRE-CALIFICACION DE INSTALACION - VALIDACION TECNICA

Comillas Cantoblanco

Gestidn de la demanda del campus de Cantoblanco de la Universidad Pontificia de Comillas.
722316537

ES00 000000000000000000

IDE_AGES&1

STEMY_AGES3

No precalificada

Madrid
Madrid
C. Universidad Comillas

28045

40.5512160000000000

-3.6813910000000000

00221BA_IDE_AGE

Requisitos técnicos
Potencia max. flexible (MW)
Tipo de tecnologia

Medo de activacion @

Tiempe de respuesta (min) @

Datos validacion
Precalificacion técnica

Motivo del rechazo técnico

0,34

Consumo

Automatico

* Valida v
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7.4.2 Plan/Forecast

The complete problem assessment is included in section 6.4, ES-iDE-04, Short-term day ahead Madrid:

Timeline: 12:30-13:00, 14/01/2023 & 21/01/2023
Limiting assets: Line 20kV feeder from substation 2

Critical load (when the problem happens): 3MW (feeder line from substation 2)
Forecast Load: 3,1 MW
Requirement: 0,1 MW

DSO requirement date: 13/01/2023 & 20/01/2023, day ahead, energy (activation)

7.4.3 Market Phase

Market phase includes the following steps:

1.

ukwnN

Copyrig

DSO request,
Market opening,
Qualification,
Bid collection,
Market clearing.
DSO request: Introduce DSO Day ahead request in OMIE short term platform, 13/01/2023 &
20/01/2023 before 1:35 pm:
a. LogoninLong-term local platform and create the area where the problem is (if it hasnt been
created previously) to choose only the resources located inside: i-DE_Cantoblanco
=o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO A B ooen e
Nueva Zona Agregada
Nombre nueva zona * i-DE_Cantoblanco
VALDELASFUED
Provincias * | Ledn - o
Lleida Umve;:\[ﬂom nﬂr\:mc\a a
Luge
I -
Elige los cédigos  * | 22047 -
postales 28048
E
28050 Hospital Dr.
e Rodriguez Lafora
Codigos postales 26049
[ER corcner |
Figure 7-33: ST Cantoblanco 30min day ahead — Area creation in LT market platform
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b. Logon in Short-term OMIE Platform

c. Introduce request (January 13t and January 20%):

l o)
Wfpruebas:

Mercado Local Continuo v |Mercado Requerimientos DSO v

< Insertar Requerimiento Local

Codigo de zona agregada ANTOBLANC

Sentido Subyr generacion'aja
Cantidad 01 MW
Precio Limite 23300 €/MWh

Fecha de entrega 14/01/2023 =

o)
Wf¥pruebas:?

Mercados

Locales

Mercado Local Continuo v |Mercado Requerimientos DSO| v

< Insertar Requerimiento Local

Codigo de zona agregada  CANTOELANCO v
Sentido Subir generacion/Bajar consumo =
Cantidad 04 MWh
Precio Limite 23300 EMWh

Fecha de entrega 21/01/2023 il

Hora de inicio 13|

13-01-2023 10:35:10
Liquidaciones v | Datos de Agentes ¥ Descargas v Distribuidores v
Validacién y Envio
Hor
20-01-2023 © 12:51:41 Mensajes 0 |v
AGENTES1 INNOVACION (AGE31_FLEX) DSO AGS1 IDE | v Contacto | Informacién Legal | Ayuda
Liquidaciones v |  Datos de Agentes v Descargas v Distribuidores v

iZ4 Validacién y Envie

Horadefin 3 | o

Figure 7-34: ST Cantoblanco 30min day ahead — DSO request (test 1/test 2)

DSO request is introduced in the screen shows in Figure 7-12 with the following information, as presented in the

plan forecast:

e Area, “Cddigo de zona agregada”: i-DE Cantoblanco

e Activation direction, “Sentido”: Downward consumption (“Subir generacién/Bajar consumo”)
e Quantity (MW/h), “Cantidad”: 0,1*

e  Limit Price (€/MWh), “Precio limite”: 23.300**

o Delivery time, “Fecha de entrega”:

o Day: 14/01/2023 (test 1); 21/01/2023 (test 2)
o Initial time, “Hora de inicio”: 13***

o Final time, “Hora de fin"”: 13***

Notes: * The value has been introduced as power to be kept during 1 hour, although is requested for 30 min

(in the previous case it was completed as MWh); ** The price is in €/MWh (0.1 MW*0.5 h=0.05 MWh; 1.165

€/0.05 MWh=23.300 €/MWh) ***|nitial time and final time selection are in 1 hour period; The number

represents the final time. If the delivery is equal or less than 1 hour, initial and final period have to be the same.

Currently there is no possibility of including duration less than 1 hour in the platform.
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2. Market opening: The market is open from 1:40pm to 2pm 13/01/2023 for test 1, and 1:35pm-2pm
on 20/01/2023 for test 2. (In general, short term day ahead markets have been scheduled for

negotiation from 3pm to 3:45, although hours have been modified for the demo)

FSPs located in the selected area can bid from 1:40pm to 2pm (test 1) or 1:35pm-2pm (test2). Figure 7-35

shows the bid which was introduced by Comillas University:

@ NewAskorder - (40651) 14/01/2023 H13 X @ NewAskorder - (41268) 21/01/2023 H13 X
New Ask order (40651) 14/01/2023 H13 New Ask order (41268) 21/01/2023 H13

Unit Unit

AS3UOL1 - AGFLEXS3-COMILLAS v AB3UOL1 - AGRLEXS3-COMILLAS v
Qty and Prc Qty and Prc

Qty 0.1 Mw Qty 0.155 mw

Prc 6000 - Euros Prc Euros

Info Info

Order description message Order descripbion message

Creating new ask order for contract (40651) 14/01/2023 H13 ¥7C:sg\eir5~4§<9rduifv:gnam 5:1@6?) 21012023 H13
Test January 14 Test January 21

Figure 7-35: ST Comillas day ahead — FSP bids (January 14t & 21%!)

NOTE: The price is in €/MWh

3. Qualification: only the bids of prequalified resources located in the area, participating with
guantity below its total recognized capacity are accepted.
4. Bids received:
Table 7-22 — ST Cantoblanco day ahead 30min— Bids (test 1&2)
Test Volume Offered Price (€/MWh)
kw
(Delivery date) (kw)
1.1 FSP-iDE-02:
0 th
1:January 14 RIS 100 6.000
2: January 21% 21 FSP-IDE-02: 100 300
‘ y COMILLAS
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5. Market clearing:

Table 7-23 — ST Cantoblanco day ahead 30min — Market clearing (test 1&2)

Test Cleared (YES/NO) Bid ID Quantity Cleared Price (€/MWh)
(Delivery date) L)
1: January 14t YES 1.1 100 6.000
2: January 21% YES 2.1 100 300

Table 7-24 shows a summary of the market phase:

Table 7-24 — ST Cantoblanco day ahead 30min — market phase summary (test 1&2)

ES-iDE-04 Short-term day ES-iDE-04 Short-term day
Market Session ID ahead Cantoblanco January ahead Cantoblanco January
14™ (test 1) 21t (test 2)
Request date 13/01/2023 at 10:24am 20/01/2023 at 12:51pm
Market session 13/01/2023 1:40pm-2pm 20/01/2023 1:40pm-2pm
Market clearing date/time 13/01/2023 at 2:11pm 20/01/2023 at 2:03pm
Number of bids received 1 1
Volume of bids received - in kW 100kW/50kWh 100KW/50kWh
or kWh
Number of bids cleared 1 1
Volume of bids cleared - in kW 100kW/50kWh 100kW/50kWh
or kWh
Total cost of capacity/ener,
cleared (in €/MTNh) ' ¥ 6.000 300
Average cost of
capacity/energy cleared (in 6.000 300

€/MWh)

7.4.4 Monitoring and Activation

Resources were activated by FSP on 14/01/2023 from 12:30 to 13:00 (test 1) and on 21/01/2023 from 12:30
to 13:00 (test 2) as contracted in the short-term local markets. Monitoring is done by FSP in its installation and

by DSO in its monitored assets.

7.4.5 Measurement phase
Two elements are measured as it is shown in Figure 7-36:

e Limiting asset load: 20kV feeder from substation 2, Feeder Sub?2 (identified with blue color)
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e Resource load/delivery: FSP, Comillas University, Comillas (identified with orange color)

3.00 3.00
2.50 2.50
2.00 2.00
= =
= 1.50 s 1.50
01/14/2023 01/21/202
o M 1'00
0.50 0.50
L et | — AL
- 88888888888888858 8828838388838888838
ox—cwmv&imr\wmgiﬁﬁiﬂ O aNMmI O™~ S oM
HOUR HOUR
Feeder Sub2 Comillas Feeder Sub2 Comillas
Test January 14th Test January 21st

Figure 7-36: ST Madrid, Cantoblanco — Load evolution

1. Limiting asset load: 20 kV Feeder Sub2
Figure 7-37 shows the evolution of 20 kV feeder during the activation time (12:30pm-13:00pm) after the breaker

is opened and got the load from substation 1 feeder. The line has been below the critical load, 3MW, during the

whole breaker maintenance period.
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3.50 3.50
3.00 3.00
2.50 2.50
= 2.00 = 2.00
=150 Open Close S Open Close
. 1.50
breaker breaker breaker
1.00 1.00
0.50 0.50
QO Q Q Q Q Q QO Q Q Q
S DR P SN DS © O D N O O O O 0
Hour Hour
—=@=—14/01/2023 Critical Load —=—de=21/01/2023 Critical Load
Test January 14t Test January 21

Figure 7-37: 20 kV feeder from substation 2 load, 12:30-13:00

2. Resource load/delivery: FSP, Comillas University, Comillas
Figure 7-38 shows the evolution of Comillas load during the activation time (12:30pm-13:00pm) and Figure

7-39 shows the delivered quantity, for both tests, January 14" and January 21%.

Because of the tests were done in January, which is winter in Spain, and the demand respond came from the
cooling systems, it was necessary heating the buildings to reach a summer temperature and then to proceed

with the activation of the cooling systems to test the flexibility capabilities of these resources.

For that reason, the tests were done during the weekends, Saturdays, and it has been used as baseline the

load just before activation, as that was a forced load situation.

In both tests, the delivery amount reached the objective (100 kW) on time and during the whole period,
without having any activation problem an maintaining the temperatures in the comfort zone of the simulated

summer day, except for the last point of test 2, as it looks like deactivation was done earlier.

A maximum of 244 kW and 168 kW were reached for test 1 (January 14™") and test 2 (January 21%)

respectively, as it is shown in Figure 7-39.
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Figure 7-38: 20 kV Comillas load, 12:30-13:00
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250
150
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2 150 g 100
100
50
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Request == January 14th Request === January 21st
Test January 14 Test January 21st
Figure 7-39: ST Comillas day ahead 30 min —Delivery quantity evolution
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Table 7-25 — ST Comillas day ahead 30min — Measurement information (2 tests)

Maximum load in MW at DEMO limiting asset: 2,72 2,78
Forecasted load 1 day in advanced (MW) 3,1 3,1
Initial limiting asset load (before activation) 2,72 2,78
Activation date 14/01/2023 | 21/01/2023
Minimum activated flexibility power (MW)* 0,161
0,163 | (0,379 last

point)

Maximum activated flexibility power (MW)* 0,244 0,169
Energy delivery (MWh)* 0,111 0,078

*Using as reference time before activation

7.4.6 Settlement phase

e  Compliance (Y/N): Y

e Penalties amount: NO

e Total cost:
o Test1:6.000 €/ MWh*0,05 MWh=300 €
o Test2:300€/MWh*0,05 MWh=15 €

NOTE: No additional payment over the agreed energy. That is the reason the calculation is done with 0,05

MWh instead of the delivered one, 0,111 MWh or 0,078 MWh.

7.4.7 Demo KPI results

Table 7-26 — ST Comillas day ahead 30min — KPI results (2 tests)

Value Value
Variables

(test 1) (test 2)

Costg,p: 23.300 €/MWh

_ _ Costflex .
1 Cf?fSt ven COSteffectiveness = (1 —Cast_gub) COStﬂexZ 6.000 €/MWh (1) 74% 98%
efiectiveness | 100 Costrex: 300 €/MWh (2)
Pavai . , .
3 Available Flexibility% _ Z ;:v;dablenexlbmty Z PAvallableFlexibility . O,34|\/
ihili otalin . 9 9
Flexibility -le)(; area 3 Protatin,,,. - 12% 12%
2,78MW
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Value Value

Formula Variables

(test 1) (test 2)

£ fload Loadm” FClaad 13,1 MW
4 FErrorofioa Z FCioaae = Rhisaal o RLiyaq 22,72 MW (1) 14% 11%
forecast RLionas RLjpaq : 2,78 MW (2)
N=1
H Paccepted: 100 kw
5 ZOV\_/e;eXC ange — |Puccepted - Pactivuctedl . 100 Pactivacted: 163 kW (1) 63% 61%
eviation Paccopted Pactivactea: 161 kW (2) (above) | (above)
(minimum)
6 Assgt Ioad' . e ALinitiat = ALginar 50 ALnitiar - 2,72/2,78 MW 9% 19%
profile variation ALinitial ALfing: 2,45/2,24 MW °

In general, KPI values show positive results in term of cost effectiveness, error of load forecast, power

exchange deviation and asset load profile variation meaning the following:

e In economic terms, for both cases, it is most efficient to use flexibility than the traditional solution,
diesel generation, as flexibility cost is 26% and 1%, respectively, of the traditional solution cost.

e Load forecast was accurate, close to 86% and 89% of the real demand.

e Requested power was delivered being up to 63% and 61% above the requested one.

e The asset was impacted by flexibility activation decreasing its load 9% and 19%

On the other side, available flexibility in the area is low, only 12% of the total area load, as only one customer

participated with its flexibility in the demo site test.

7.4.8 Challenges

The following objectives were reached in this demo:

e DSO has been able to procure local flexibility day ahead using OMIE short term platform,
e FSPresources were activated at time during the contracted period,

e The goal was reached 100% and 91% for test 1 and test 2 respectively.

Challenges:
e There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must og on to know about it.
e  Some labels need to be changed in the platform to complete the information.

e [tis not possible to request activation for a 30-minute period in the platform.
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e To know which FSP has been cleared, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

e [t is difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.

e Because of the tests were done in January, which is winter in Spain, and the demand respond came
from the cooling systems, it was necessary heating the buildings to reach a summer temperature and
then to proceed with the activation of the cooling systems to test the flexibility capabilities of these
resources. For that reason, the tests were done during the weekends, Saturdays, and it has been used

as baseline the load just before activation, as that was a forced load situation.

7.5 ES-iDE-05 Short-term day ahead Madrid: scenario result (1 hour test)

The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

1. Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase.

vk wn

7.5.1 Prepare/Pre-qualification

e  FSP units: Comillas Cantoblanco

e Prequalification date: 24/10/2022

Table 7-27 — Pre-qualification timeline

LR ey IGEL Final Date of Final Date of

approval by IMO approval by DSO

Prequalification

Was initial data
submitted

Data Reception
FSP-iDE-02: Comillas 15/09/22 15/09/22 24/10/22

e  Results: same that previous case, Figure 7-32

7.5.2 Plan/Forecast

complete?
Yes

The complete problem assessment is included in section 6.5, ES-iDE-05, Short-term day ahead Madrid (1hr):

e Timeline: 11:00-12:00, 04/02/2023

e Limiting assets: Line 20 kV feeder from substation 2

e  Critical load (when the problem happens): 3MW (feeder line from substation 2)

e Forecast Load: 3,1 MW
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e Requirement: 0,1 MW
e DSO requirement date: 03/02/2023, day ahead, energy (activation)

7.5.3 Market Phase
Market phase includes the following steps:

DSO request,
Market opening,
Qualification,
Bid collection,
Market clearing.

ukhwne

1. DSO request: Introduce DSO Day ahead request in OMIE short term platform, 03/02/2023 before
11:30 am:
a. LogoninLong-term local platform and create the area where the problem is (if it hasn’t been
created previously) to choose only the resources located inside: i-DE_Cantoblanco.
In this case, the area was created for prior demo, Figure 7-33.
b. Logon in Short-term OMIE Platform

c. Introduce request (February 4%):

P o 03-02-2023 © 08:46:45
Wf¥pruebas: y s

Mercado Local Continuo v | Mercado Requerimientos DSO v Liquidaciones v Datos de Agentes v Descargas . Distribuidores v

< Insertar Requerimiento Local
I Validacién y Envio

Codigo de zona agregada  CANTOELANCO

Sentido Sair generacion/Bajar Consumo

Cantidad 01 MWh
Precio Limite 11650 “MWh
Fecha de entrega 04/0272023 = Hora deinicio 39| o Hora de fin

Figure 7-40: ST Cantoblanco 1hr day ahead — DSO request

DSO request is introduced in the screen shows in Figure 7-40 with the following information, as presented in

the plan forecast:

e Area, “Cddigo de zona agregada”: i-DE Cantoblanco

e  Activation direction, “Sentido”: Downward consumption (“Subir generacién/Bajar consumo”)

e  Quantity (MW/h), “Cantidad”: 0,1*
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Limit Price (€/MWHh), “Precio limite”: 11.650**

e Delivery time, “Fecha de entrega”:

o Day: 02/04/2023
o Initial time, “Hora de inicio”: 12***

o Final time, “Hora de fin”: 12%**

Notes: * The value has been introduced as power to be kept during 1 hour, although is requested for 30 min
(in Murcia cases it was completed as MWh); ** The price is in €/MWh (0.1MW*1h=0.1 MWh; 1.165€/0.1
MWh=11.650 €/MWh) ***Initial time and final time selection are in 1 hour period; The number represents the
final time. In this case, as it is one hour, from 11 to 12, it is included the final time, 12.

2. Market opening: The market is open from 11:30am to 11:50am 03/02/2023 for test 1 (In general,

short term day ahead markets have been scheduled for negotiation from 3pm to 3:45, although
hours have been modified for the demo)

FSPs located in the selected area can bid from 11:30am to 11:50am. Figure 7-41 shows the bid which was
introduced by Comillas University:

© NewAskorder - (42240) 04/02/2023 H12

X
New Ask order (42240) 04/02/2023 H12
Unit
AB3UOL1 - AGFLEX83-COMILLAS v
Qty and Prc
Qty 0.1°0 mw
Prc 250 Ewros
Info
Order description message

Creating new ask order for contract (42240) 04/02/21523 H12

Figure 7-41: ST Comillas day ahead (1hr)- FSP bid

NOTE: The price is in €/ MWh

3. Qualification: only the bids of prequalified resources located in the area, participating with a

guantity below its total capacity are accepted.

4. Bids received:

Table 7-28 — ST Cantoblanco day ahead 1hr

Bid ID FSP ID Volume Offered (kW) Price (€/MWh) ‘
FSP-iDE-02:
1 100 250
COMILLAS
Copyright 2023 OneNet Page 127
This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 957739



N1
I Nk

5. Market clearing:
Table 7-29 — ST Cantoblanco day ahead 1hr

Cleared (YES/NO) Bid ID Quantity Cleared (kW) Price (€/MWh)
YES 1 100 250

Table 7-30 shows a summary of the market phase:

Table 7-30 — ST Cantoblanco 1 hr — market phase summary

. ES-iDE-05 Short-term day ahead
Market Session ID
Cantoblanco (1hr)

Request date 03/02/2023 at 8:46am
Market session 03/02/2023 11:30am-11:50am
Market clearing date/time 03/02/2023 at 11:53am
Number of bids received 1
Volume of bids received - in kW or kWh 100 kW/100 kWh
Number of bids cleared 1
Volume of bids cleared - in kW or kWh 100 kW/100 kWh
Total cost of capacity/energy cleared (in o
€/MWh)

Average cost of capacity/energy cleared 250

(in €/MWh)

7.5.4 Monitoring and Activation
Resources were activated by FSP on 04/02/2023 from 11:00 to 12:00.

Monitoring is done by FSP in its installation and by DSO in its monitored assets.

7.5.5 Measurement phase
Two elements are measured as it is shown in Figure 7-42:

e Limiting asset load: 20kV feeder from substation 2, Feeder Sub2 (identified with blue color)

e Resource load/delivery: FSP, Comillas University, Comillas (identified with orange color)

Copyright 2023 OneNet Page 128

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

3.00
2.50 K\
2.00
=
E1.50
1.00
0.50
oOnN o wmnmowmwowmwo unowmo un o
o d d NN MOH I NN OO o
O =" NN < 1D OO0 OO O N < N
R I e B B B |
HOUR
Feeder Sub2 Comillas

Figure 7-42: ST Madrid, Cantoblanco (1hr)- Load evolution

3. Limiting asset load: 20 kV Feeder Sub2
Figure 7-43 shows the evolution of 20 kV feeder during the activation time (11:00am-12:00pm) after the
breaker is opened and got the load from substation 1 feeder. The line has been below the critical load, 3 MW,

during the whole breaker maintenance period.
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Figure 7-43: 20kV feeder from substation 2 load, 11:00-12:00
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4. Resource load/delivery: FSP, Comillas University, Comillas
Figure 7-44 shows the evolution of Comillas load during the activation time (11:00am-12:00pm) and Figure

7-45 shows the delivered quantity for the test done on February 4.

Because of the tests were done in February, which is winter in Spain, and the demand respond came from
the cooling systems, it was necessary heating the buildings to reach a summer temperature and then to proceed

with the activation of the cooling systems to test the flexibility capabilities of these resources.

For that reason, the test was done during the weekend, Saturday, and it has been used as baseline the load

just before activation, as that was a forced load situation.

The delivery amount reached the objective (100 kW) on time and during almost the whole period, except
the last 5 minutes, without having any activation problem an maintaining the temperatures in the comfort zone

of the simulated summer day.

A maximum of 163 kW was reached during the activation period.

0.3
0.25 x £ k
0.2
=
E0.15
0.1 )
0.05
0
oOnNnNounmMomoumMoOumnmoumo unNouwmo mnouwmo wunm o wn o
N N < DN OO0 d A N AN YD T S N N OO N oM
O S S H o eH oA A A A A A A AANNNNNNN
Lo B o B IR o R O R B o R o o R B B o O o O o IO B o B o O o O o R B o B o IO B |
Hour
== (02/04/2023 === Baseline
Figure 7-44: 20kV Comillas load, 11:00-12:00
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Figure 7-45: ST Comillas day ahead 1 hr —Delivery quantity evolution

Table 7-31 — ST Comillas day ahead 1hour — Measurement information

Maximum load in MW at DEMO limiting 585
asset: ’
Forecasted load 1 day ahead (MW) 3,1
Initial limiting asset load (before activation) 2,85
Activation date 04/02/2023
Minimum activated flexibility power

0,152
(Mw)*
Maximum activated flexibility power

0,163
(Mw)*
Energy delivery (MWh)* 0,156

*Using as reference time before activation (without considering last point)

7.5.6 Settlement phase

e  Compliance (Y/N): Y
e Penalties amount: N

e Total cost: 250 €/MWh*0.1 MWh=25 €
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NOTE: No additional payment over the agreed energy. That is the reason the calculation is done with 0,1

MWh instead of the delivered one, 0,156 MWh.

7.5.7 Demo KPI results

Table 7-32 — ST Comillas day ahead 1hour — KPI results

Name Formula Variables Value
Cost
. CoStfiex Costgyp: 11.650€/MWh
CoSteffectiveness = ————)-100 9
' Sesffectlvene errec (1-Tes) COSty10: 250€/MWh 98%
Available o 2 Pavaitableriexiviticy Z PA”‘l”ableFlexibiliry 10,34M
. Flexibilityy, = ————— 100 12%
Flexibility 2 Protaty, Y Protai; : 0
Area MArea
2,85MW
Error of N FC :3,1MW
FClaad _RLlaad load - =» 9‘y
4  |oad Loadmm <Z R;‘loadt £ ).100 RLload . 2,85MW °
forecast = N=1
Power |Puccepted - Pactivacted| Paccepted: 100kW 520/
5 | exchange Ppeviation = "0 p - 152kW o
deviation Pﬂccepted activacted * (a bove)
(minimum)
Asset load
ALini ia —AL ina e .
6 profile CR = ;Ll, — final . 100 ALpitiar : 2,85MW 13%
variation initial ALfing: 2,49MW

In general, KPI values show positive results in term of cost effectiveness, error of load forecast, power

exchange deviation and asset load profile variation meaning the following:

e Ineconomic terms, for this case, it is most efficient to use flexibility than the traditional solution, diesel
generation as flexibility cost is 2% of the traditional solution cost.

e Load forecast was accurate, close to 91% of the real demand.

e Requested power was delivered being up to 52% above the requested one.

e The asset was impacted by flexibility activation decreasing its load 13%

On the other side, available flexibility in the area is very low, only 12% of the total area load, as only one

customer participated with its flexibility in the demo site test.

7.5.8 Challenges

The following objectives were reached in this demo:

e DSO has been able to procure local flexibility day ahead using OMIE short term platform.
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e  FSPresources were activated at time during the contracted period.

e The goal was reach 96% of the activation requested time.

Challenges:

e There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must be log on to know about it.

e Some labels need to be changed in the platform to clarify the information which need to be completed.

e To know which FSP has been cleared, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

e [t is difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.
Because of the tests were done in January, which is winter in Spain, and the demand respond came
from the cooling systems, it was necessary heating the buildings to reach a summer temperature and
then to proceed with the activation of the cooling systems to test the flexibility capabilities of these
resources. For that reason, the tests were done during the weekends, Saturdays, and it has been used

as baseline the load just before activation, as that was a forced load situation.

7.6 ES-UFD-01 Long-term day ahead Alcala de Henares I: scenario results

The steps followed as indicated in the BUC WECL-ES-01, long term congestion management were:

1. Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase.

vk wn

7.6.1 Prepare/Pre-qualification

e FSP units:
Table 7-33 — FSP Agents and FSP resources (UOL)

Name Agents Code Miax; ﬂ((al)\(/:z\l; power Technology Associated UOL
Fiesta Colombina FIESTA_AGES2 0,77 Consumption A82U0L1
Consumo -
Jardin demostrador ER AYTOAH_AGES84 0,02 electric vehicle A84U0L1
Ciudad deportiva el juncal AYTOAH_AGE84 0,01 Consumption A84U0L2
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Metalurgica Madrilefia SA | METAMSA_AGES86 0,30 Consumption A86UOL1
Planta Biogas Alcala HERA_AGE98 1,00 Biomass A98UOL1

e Prequalification dates:

Table 7-34 — Pre-qualification timeline

Date of.lr?itia.l Final Date of Final Date of \Was irlitial CELE]

Prequalification aporoval by MO aporoval by DSO submitted

Data Reception PP v PP v complete?

FIESTA_AGE82 06-09-2022 06-09-2022 06-09-2022 Yes
A82U0L1 12:32

AYTOAH_AGES84 07-09-2022 07-09-2022 07-09-2022 Yes
A84uUo0L1 8:59

AYTOAH_AGES84 07-09-2022 07-09-2022 07-09-2022 Yes
A84U0L2 8:50

METAMSA_AGE86 22-07-2022 22-07-2022 22-07-2022 Yes
A86UOL1 12:34

HERA_AGE98 08-09-2022 08-09-2022 08-09-2022 Yes
A98UOL1 16:20

e  Results: Prequalification scenarios are presented in Figures 7-46 to Figure 7-50, respectively
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= v" = ". ‘. PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO
Instalacion
Nombre * |Fiesta Colombina Consumo
Descripcion = AA Regailiz, almacen y depuradora
DsSo O * UFD_AGES0 v
Cédigo de agente FIESTA_AGES2
Estado * Precalificada v
Ubicacion
Provincia * |Madrid v
Municipio * Alcala de henares
Direccidn * |Avda. Madrid n® 46
CP * 128802
Coordenadas de localizacion:
Latitud *40.4766655960851400
Longitud *1-3.3947944002210820
Requisitos técnicos
Potencia max. flexible (MW) 10,77
Tipo de tecnologia * Consumo v
Modo de activacion € * | Automatico v
Tiempo de respuesta (min) @ * 1200

Figure 7-46: Prequalification scenario for Fiesta Colombina Consumo
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Instalacion

*

MNombre

*

Descripcian

*

DsSO O

Cadigo de agente

*

Estado

Ubicacion

*

Provincia

*

IMunicipio

*

Direccion

*

CP

Coordenadas de localizacion:

Latitud

*

*

Longitud

Requisitos técnicos

Potencia max. flexible (MVV)

*

Tipo de tecnologia

Modo de activacion @ =

Tiempo de respuesta (min) @

S PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

JARDIN DEMOSTRADOR ER

Jardin demostrador de energias renovables

UFD_AGES0

AYTOAH_AGES4

Precalificada

Madrid

Alcala de Henares

Calle Bosnia Herzegovina 6

28806

40.4811611699204050

-3.3789134206608930

0,02

Vehiculo eléctrico

Automatico

720

Figure 7-47: Prequalification scenario for Jardin Demostrador ER
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= Crins PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Instalacion

Nombre * | CIUDAD DEPORTIVA EL JUNCAL
Descripcitn « | Ciudad deportiva El Juncal =
DsSoO O * UFD_AGES0 v
Cadigo de agente AYTOAH_AGES4

Estado * |Precalificada ~
Ubicacién

Provincia * |Madrid v
IMunicipio * | Alcala de Henares

Direccidn * | Avenida de Madrid SN

CcP * 128802

Coordenadas de localizacion:
Latitud

*

40.4764882265229250

Longitud *-3.3898666036954226

Requisitos técnicos

*

0,01

Potencia max. flexible (MWW}

Tipo de tecnologia * | Consumo v
Modo de activacion €@ * | Automatico 4
Tiempo de respuesta (min) @ *1720

Figure 7-48: Prequalification scenario for Ciudad Deportiva El Juncal
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= v“ H '. ‘. PLATAFORMA DE FLEXIBILIDAD ALARGO PLAZO

Instalacion
Nombre * METALURGICA MADRILENA SA
Descripcion « [FUNDICION DE ACERO H
DSO O *|UFD_AGES0 ~
Cadigo de agente METAMSA_AGESG
Estado * Precalificada v
Ubicacion
Provincia * | Madrid 4
Municipio * ALCALA DE HENARES
Direccion * AVDA. DE MADRID 62
CP * 28802
Coordenadas de localizacion:
Latitud *40.4745000000000000
Longitud *-3.4014700000000000
Requisitos técnicos
Potencia max. flexible (MW) *10,30
Tipo de tecnologia * | Consumo v
Modo de activacion @ * | Manual 4
Tiempo de respuesta (min) @ * 11440

Figure 7-49: Prequalification scenario for Metallrgica Madrilefia SA
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Instalacion

Momibrg " Plarka Alcala

Desoripcian = Maglogeneradidn oon biegas de verledan 2.3 MY
k=g i ] *|LFD_AGERD -
Cadigo d= ag=nle HERA_AGESE

Estade " Frecalifcada b
Ubicacidn

Pravinca * | imcrid -
Inicipic: " Aleala de Henanes

Dirgociin " | Calle PasTana nd

cP * | el

Coordenadas de localizacion:
Laatityadl 004 B 303344 2400

Lorgitud -3 35035961601 T4EED

Requisitos Wenicos

Potercia max. feaisbe (MW " 1,00

Tipn de teoncdogia " | Bignasa b
Iiesda = acivaccn D * | Auderrestica -
Tiemps d= respussia (min) D 15

Figure 7-50: Prequalification scenario for Planta Biogas Alcala
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7.6.2 Plan/Forecast
The complete problem assessment is included in section 6.6 ES-UFD-01: Long term Alcala de Henares:

e Timeline: 1 year, 2023 (simulated in 2022) (September-December)

Table 7-35 — ES-UFD-01: Long term Alcald de Henares — Timeline request

Year Amount . Service - o
(MW) Period window Days Duration %
1,2  rom09/18/2022 06:00-19:00 L-v 3 hours 17%

to 12/08/2022

e Limiting assets: FSPs 15 kV feeder line in Alcala de Henares

e  (Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65 %
lower than the real one to find a valid case for the demo.
e Forecast Load/Requirement:

Table 7-36 — ES-UFD-01: Long term Alcald de Henares — Forecast/requirement

Year Winter Winter
Peak requirement
2023 4.6 MW 1.1 MW

1,5 MW Demo*

e DSO requirement date: Years/Weeks/days before need (Availability + Energy). For demo

requirement was done 16/09/2022.

Note for the UFD Demo: *As explained, although the case is raised at the peak of the demand, to maximize
the concurrence of FSPs the demo will take place from 5:00 p.m. to 6:00 p.m. For this reason, the values used

for the prediction are different from the theoretical ones.

7.6.3 Market Phase

Market phase includes the following steps:

DSO request,
Qualification,
Baseline,
Market opening,
Bid collection,
Market clearing.

ounkwNE
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DSO request: Introduce DSO long term request in OMIE long term platform. It can be done
years/weeks/days ahead of time. In this case, it was done 2022-09-14 08:05:22 for open negotiation 2022-
09-16 10:00:00.

1.1. Logonin Long-term local platform and create the area where the problem is (if it hasn’t been
created previously) to choose only the resources located inside.

1.2. Introduce request:
1.2.1. Negotiation date: 16/09/2022, Figure 7-51
1.2.2. Area: OneNet_Alcala de Henares, Figure 7-52
1.2.3. Data information, Figure 7-53
1.2.4. Service window, Figure 7-54

1.2.5. Additional information, Figure 7-55

& = o0erse uro_aceso

4)

PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Datos del Requerimiento

Coaigo R_0000D03289 150

Sesion delsubasta
Figure 7-51: LT Platform — Negotiation date selection
= PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO # B e oo scen
Elige t eqov =
o
“Madrid
o
Figure 7-52: LT Platform — Area selection
The following information has been included:
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e  Product type, “Categoria de producto”: A+E, “Activacion firme”
e Quantity (MW), “Capacidad Requerida (MW)”: 1,2 (Although the need is for 1,1 MW, the market is opened
for 1,2 MW to maximize the expected flexibility)

e  Activation direction, “Sentido”: Downward consumption (“Subir generacion/Bajar consumo”)

e Minimum required offer to participate, “Potencia minima requerida a los DER cualificados para ofertar

(MW)”: 0,1

e  Price:

o Availability fee (€/MW), “Término de disponibilidad (€/MW)”: N/A*

o Utilization fee (€/MWh), “Término de utilizacion (€/MWh)”: N/A*

Notes: * As explained, this option was not used in the UFD Demos. The reason is to maximize the acceptance
of offers from all FSPs. Being a Demo without payments, there is no risk of accepting an offer that is too

expensive.

e}

00181SF_UFD_AGES(

PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO b

Datos del Requerimiento

Precio limite aceptado (Precio de reserva).

Figure 7-53: LT Platform — Data

The service window is introduced in Figure 7-54with the following information:
e Time period, “Rango temporal que abarca los diferentes periodos de activacion”:

o Initial date, “Fecha de inicio”: 19/09/2022

o Final date, “Fecha de fin”: 08/12/2022
e Service days, “Dias de servicio”: Monday “L”, Tuesday “M”, Wednesday “X”, Thursday “J” and Friday “V”
e  Service hours, “Horas de servicio”:

o From, “Hora de servicio desde”: 6 am

o To, “Hora de servicio hasta”: 7 pm

e Include holiday days, “Servicio en dias festivos”: Include, “Incluir”

e Approximated numbers of utilization hours: 120
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NP
B SR

= T I%E/C PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Datos del Requerimiento

Codgo R_D000000269 Dso UFD_AGESD

basta Zona Dai Ventana de Serviclo formacion compleme

Ventana de Servicie

Rango temporal que abarca las dierentes periodos de activacion

Dias de servicio
Dias Genlio 80 18 veNtana de SEVCI 6N 105 G 50 10quIsre qus o] DER 8516 disponivke

ML MwMx e v [ODsOdo

Estimacién da tiempo de 120
UAZECION (horEs)

Cumplmiento obligatorodala ]
estimacion @

Hora de sarvico desde O 06:00 -
Facha de inicio 19-09-2022
Hora de servicio hasta 1900
Facha de fin 08-12-2022
Servicio en dias lestivos © Incluir v

- Q 001815F_UFD_AGEB0

Figure 7-54: LT Platform — Service window

=om i - PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Datos del Requerimiento

Codgo R_0000000289 0so UFD_AGESD

Informacién complementaria

Informacion complementaria

Detall aqui cuslquier fformacide Aunque e Solicta para 3 meses y 120 horas de ACtvacion, en 1a Damo Solo s actvarén 1as 4 horas pactadas

Adjuntar documentacion (™)

(") Los formatos aceptados para los ficheros son. paf, xmi
(") Los ficheros o pubden pesar mas de 10Mb: 51200

& H osrseuroacen

Figure 7-55: LT Platform — Additional information

1.3. Create request: The request is sent to the Market Operator (OMIE)

approved it, it is shown in the long-term platform screen, Figure 7-5

who has to approve it. Once

6, to allow FSPs to apply for a

qualification to be able to participate in the future market. In the same way, both the DSO and the

Agents can view the details of the request. See Figure 7-57 and Figure

7-57.

= cmle PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Mercados Locales de Flexibilidad

[ oo
.
== EED
SUBASTAS
WeSOGIADAS Hox suBAsTAS PROXMAS
rep—
OneNet_Alcala de Henares PPLZ149.V605.2022_0904.0930 LMV
Ver detatier © Activacién fime
3

o B oo resaacen

Figure 7-56: LT Platform — Long term request information
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L e PLATAFORMA DE FLEX|BILIDAD A LARGO PLAZO M B omerse_uro_asesn
[rep—

[ JE——

= PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO M B sk urp aces

Figure 7-57: LT Platform — Long term request information

Figure 7-58: LT Platform — Long term request information: Service Details

Qualification: FSP introduces its information in order to be qualified by the DSO to participate in that
market. The DSO has to approve (“Confirmar”) or decline (“Cancelar”), after checking the technical
conditions, Figure 7-59 and verify the quantity they are asking for qualification. In this case, it is equal to the

request amount: 1,2 MW.
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L

=o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO L

CALIFICACION DE INSTALACIONES - VALIDACION TECNICA

Caficacién do la instalacion

Figure 7-59: LT Platform — DSO Qualification validation screen (FIESTA_AGE8 — A82UOL1 case)

=g PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO M = oneise_uro_acesn

Instalaciones calificadas para una subasta

NSTALACION

Figure 7-60: LT Platform — DSO list of facilities qualified in the auction

3. DSO request:

Before proceeding to the opening of the market, it is necessary to indicate the methodology agreed with the
FSPs to determine the baseline with respect to which the two parties, DSO and FSPs, will be the reference value

of the flexibility auctioned and delivered.

The agreed methodology consists of taking as a baseline the consumption/generation of the FSP the week
prior to the delivery of each of the demo markets. It will be finalized with the FSP if that is the equivalent program
for the scheduled week of delivery. And a fixed value will be set for all hours of the period. This value will be set

as a baseline before the start of the market session.

The agreed values for ES-UFD-01: Long term Alcala de Henares | are shown in the following table:
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Table 7-37 — ES-UFD-01: Long term Alcald de Henares | — Baseline

uoL Agent Baseline
(MW)
A82U0L1 FIESTA_AGES82 0,70
A84UO0L1 AYTOAH_AGE84 0,03
A84U0L2 AYTOAH_AGE84 0,09
A86UOL1 METAMSA_AGE86 0,50

4. Market opening: The market is open from 10am to 1pm on 16/09/2022 at 10:00

Qualified FSPs located in the selected area can bid from 10pm to 1pm.

5. Bids received:

Table 7-38 — ES-UFD-01: Long term Alcald de Henares — Bids received

g;‘fae:::y Availability Price  Utilization fee

(MW) (€/MW) (€/MWh)
A82UOL1 FIESTA_AGE82 0,25 350 350
A84U0L1 AYTOAH_AGE84 0,02 5.000 100
A84U0OL2 AYTOAH_AGE84 0,01 4.000 80
A86UOL1 METAMSA_AGE86 0,30 100 20

6. Market clearing: The negotiation is done at 1pm. FSP and DSO has to log-on in the long-term platform to

know the results:

Fo)
232751 PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO & X 0eist URD AGER0

Resultados de la subasta

0w v Agente Precio disponibilidad Precio utiizacion Canlidad Filtrar

uoL AGENTE CANTIDAD (MW) PRECIO DISPONIBILIDAD (€/MW) PRECIO UTILIZACION (€/MWH) CANTIDAD ASIGNADA (MW)

AB2UOL1 FIESTA_AGESZ2 025 350,00 350,00 025
AB4UOL2 AYTOAH_AGES4 0,01 4000,00 80,00 0.01
ABGUCL1 METAMSA_AGESS 0,30 100,00 20,00 0.30
AsauoLt AYTOAH_AGES4 0,02 5000,00 100,00 002

Figure 7-61: LT Platform — Results
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Table 7-39 — ES-UFD-01: Long term Alcald de Henares — Market clearing

Availability Utilization fee  Quantity

Price (€/MW)  (€/MWh) Cleared (MW)
A82U0L1 FIESTA_AGE82 350 350 0,25
A84Uo0L1 AYTOAH_AGE84 5000 100 0,02
A84U0L2 AYTOAH_AGE84 4000 80 0,01
A86UOL1 METAMSA_AGE86 100 20 0,30
Total 0,58

7.6.4 Monitoring and Activation

Resources were asked by email the day ahead of time to be activated during the service window September

from 19 to 22", from 17:0 to 18:00 to avoid forecasted congestions.

Monitoring is done by FSP in its installation and by DSO in its monitored assets.

7.6.5 Measurement phase

1. FSP-UFD-04 Fiesta Colombina Measurement:
Figure 7-62 shows the quarter-hour measurements of FSP-UFD-04 Fiesta Colombina on the 4 days of
activation. Likewise, the day agreed to choose the baseline is shown in blue. Both the base line and the

compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-62: Fiesta Colombina quarter-hour load (kW)/Activation period zoomed in

2. FSP-UFD-01 Renewable Energy demonstration center Measurement:

Figure 7-63 shows the quarter-hour measurements of FSP-UFD-01 Renewable Energy demonstration center
on the 4 days of activation. Likewise, the day agreed to choose the baseline is shown in blue. Both the base line

and the compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-63: Renewable Energy demonstration center quarter-hour load (kW)/ Activation period zoomed in
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3. FSP-UFD-02 El Juncal Sport Center Measurement:
Figure 7-64 shows the quarter-hour measurements of FSP-UFD-02 El Juncal Sport Center on the 4 days of
activation. Likewise, the day agreed to choose the baseline is shown in blue. Both the base line and the

compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-64: 02 El Juncal Sport Center quarter-hour load (kW) / Activation period zoomed in
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4. FSP-UFD-03 Metalurgica Madrileiia Measurement:
Figure 7-65 shows the quarter-hour measurements of FSP-UFD-03 Metaldrgica Madrileiia on the 4 days of
activation. Likewise, the day agreed to choose the baseline is shown in blue. Both the base line and the

compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-65: Metaldrgica Madrilefia quarter-hour load (kW) / Activation period zoomed in

Copyright 2023 OneNet Page 151

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

5. Common 15 kV Feeder Measurement:
Figure 7-66 shows the measurements of the common 15 kV Feeder on the activation day and the previous day

for comparison.
3,50
3,00
2,50

2,00

Mw

RSN

H1 H2 H3 H4 H5 H6 H7 H8 H9 HI0 H11 H12 H13 H14 H15 H16 H17 'H18 'H19 H20 H21 H22 H23 H24

1,00

0,50

0,00

=8 19/09/2022  ==@=20/09/2022  ==@==21/09/2022 22/09/2022

Figure 7-66: Common 15 kV Feeder (MW)— Load evolution

6. Summary of the measure and compliance:
Table 7-40 shows the summary of the measure and compliance for the participants in ES-UFD-01: Long term
Alcald de Henares.

Table 7-40 — ES-UFD-01: Long term Alcald de Henares — Measure and compliance

Quantity Baseline Compliance Compliance Compliance Compliance  Compliance

Cleared  (MW) (MwW) 19/09/2022 20/09/2022 21/09/2022 22/09/2022
(Mw)
A82U0L1
FIESTA_AGES2 0,25 0,70 070 oK oK oK oK
A84UOL1
AYTOAH_AGES4 0,02 0,03 0,03 oK oK oK oK
A84UOL2
AYTOAH_AGES4 0,01 0,09 0,09 OK oK OK oK
MErAMS, 0,30 0,50 0,50 oK oK oK oK

METAMSA_AGES86

As can be seen in the figures above, all FSPs have fulfilled the flexibility service for the activated time. In the

economic calculations of liquidation, it will be estimated that the total estimated hours have been fulfilled.
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7.6.6 Settlement phase

As can be seen in the figures above, all FSPs have fulfilled the flexibility service for the activated time. In the

economic calculations of liquidation, it will be estimated that the total estimated hours have been fulfilled.

Table 7-41 — ES-UFD-01: Long term Alcald de Henares — Settlement phase

Compliance  pyaijlability Cost Cost Total Cost

Correction availability activation

Factor % term term
As2uOL1
FIESTA_AGES2 OK 100% 87,5 € 10.500,0 € 10.587,5 €
AsauoL1l
AYTOAH_AGES84 OK 100% 100,0 € 240,0 € 340,0 €
A84UOL2
AYTOAH_AGES84 OK 100% 40,0 € 96,0 € 136,0 €
AssUOL1
METAMSA_AGES6 OK 100% 30,0€ 720,0 € 750,0 €
Total 257,5 € 11.556,0 € 11.813,5 €

It is necessary to point out that the offer of one of the FSPs is excessive in its Activation price. As in the demo
it was decided not to put cut prices so as not to expel agents from the cassation this offer has entered and

therefore the price is not representative of the whole. In reality, the available Cap should have been used.

7.6.7 Demo KPI results

As the demo has been made from 17:00 to 18:00 instead of at the peak of demand and over 4 days as a

representation of the complete period the values of the set of KPIs has been calculated as an average of those

days.
Table 7-42 — Long term Murcia — KPI results
ID Name Formula Variables Value
Cost
Cost Costgy,p: 17,218.84 €
i COStefrectiveness = \ 1 — L) . 100 Sub ’ 9
' :ffe‘:t'VEHGS . ( C"“Sub) Costfe,: 11,813.50 € S
i P vailable t . .
?lval.ls.l:l).lte Flexibility, = w 100 Z PAvallableﬂexibility 10,58 MW 28%
exipii Totalin g, .
¥ a Y Protat,,, 210 MW
N FCload o 1,6 MW
Error of load i, = <Z FC,,,a;Z—Rme> 100 | Rligaa e
forecast & load,t 1,57/1,68/1,76/1,65MW ’
N=4
Power |P _p |
5 exchange PDem'a:ion _ accept;d ta;twacted - 100 Paccepted- 2,32 MW (demo week) O%
deviation accepte Pyctivacted: 2,32 MW (demo week)
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ID Name Formula Variables Value
Asset load Sl
6 profile CR = ml;i" — final 100 ALiyitiar : 1,68 MW (Average) 18.9%
ARSI initial ALging: 1,36 MW (Average)

In general, KPI values show positive results:

7.6.8

In economic terms, for this case, it is most efficient to use flexibility than the traditional solution, as
flexibility cost is 69% of the year avoided traditional solution cost.

Available flexibility in the area is 28% of the load. It is noticed that more than 1 FSP is participating in
this demo.

Load forecast was very accurate, close to 95% of the real demand.

Overall, the requested power was delivered being as requested, 0% deviation, although with different
FSP performance.

The asset was impacted by flexibility activation decreasing its load 19%.

Challenges

The following objectives were reached in this demo:

DSO has been able to procure local flexibility day ahead using OMIE long term platform.

FSP resources were activated during the contracted period.

There has been a reduction in the load of the reference circuit due to the flexibility provided by the
FSPs. However, the impact was small, due to the little final flexibility made available by the FSPs with
respect to the maximum available. This was due to the final dates on which the demo could be carried
out.

The goal of high participation in the Long-Term market has been achieved. 4 of the 5 resources have
participated.

The objective of compliance in the activation has been achieved. The 4 cleared resources have met
their commitments. One of the resources is partially in default, so it has had a reduction in its

settlement.

Challenges:

Some platform labels need to be changed to clarify the information to be completed. For example, the
concepts of Auction / Auction Code / Product / Requirement identifier (Subasta / Cédigo de la Subasta

/ Producto / Identificador requerimiento) are confusing.
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e There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must log on to know about it.

e [tis necessary to have tools for forecasting estimation ahead of time.

e Notification of activation was done by email from DSO to resource. The Platform must include this
performance.

e There aren’t notifications to advice about the clearing. It is needed to log on in the platform to get the
information.

e |t wasn’t possible to include the whole request for multi-year periods, to delay the traditional project
some years, as the long-term platform doesn’t allow to include more than one period in each request.
If it is not possible to get flexibility for all the periods, the traditional solution can’t be delayed because
there isn’t assurance to cover the whole period.

e Baseline: It is essential to define a Baseline before the opening of any market session. The platform
must collect this value that will be defined after the qualification and must be a parameter always
visible to the FSPs and DSOs to avoid confusion. In the Demo it has been decided to agree on a Baseline
based on the real values of the previous week. Anyway, it must be an aspect that must be regulated in
a homogeneous way.

e The issue of non-compliance is very important and must be properly regulated. In these Demos there
have been some minor breaches that have resulted in economic sanctions. But widespread non-
compliance could have led to significant cost overruns for the DSO considering that it would no longer
be possible to adopt classical long term solutions.

e [t is difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.

e Market results: Agents only know their matching result, but they do not know the overall result.
Although there must be confidentiality with the agents' offers, it is necessary to know some results so
that you know the reason for their partial matching or rejection and there may be some transparency
about the matching for future markets (for example, matched energy, price of the last offer cleared)

e DSO-FSPs coordination: For long-term markets it is very important to coordinate with the available FSPs
the products to be summoned. It may happen that the DSOs design markets that some FSPs cannot
participate in. An example is the case of the UFD Demo, an LP market called for 3 months and in a
window from 6:00 a.m. to 7:00 p.m. Two FSPs stated that in a market of real flexibility they would not
have bid. One of them could not have had the power available for such a long period of time. The other
indicated that his difficulty was incorporating morning and afternoon hours. The alternative that both
proposed was to subdivide the market in two. However, this may not be a solution for the DSO, since

if he wants to avoid an investment, he cannot risk not having resources available in any of the
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submarkets. Local holidays must also be considered. Perhaps because of a single day that is a holiday
in the town, the FSP cannot bid in an entire window.

e High dependence on Air Conditioning. It is difficult to participate in LP markets with Air Conditioners in
industries where these consumptions are electrically significant (in food industries and in general) since

it is difficult in the long term to estimate a level of need.

7.7 ES-UFD-02 Long-term day ahead Alcala de Henares Il: scenario results
The steps followed as indicated in the BUC WECL-ES-01, long term congestion management were:

Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase.

ukhwh e

7.7.1 Prepare/Pre-qualification

e FSP units:
Table 7-43 — FSP Agents and FSP resources (UOL)
Name Agents Code Max. flexible Technology Associated
power (MW) uoL
Fiesta Colombina Consumo FIESTA_AGES82 0,77 Consumption A82U0L1
JARDIN DEMOSTRADOR ER AYTOAH_AGE&4 0,02 electric vehicle A84U0L1
CIUDAD DEPORTIVA EL JUNCAL AYTOAH_AGE&4 0,01 Consumption A84U0L2
METALURGICA MADRILENA SA METAMSA_AGE86 0,30 Consumption A86UO0L1
Planta Biogas Alcala HERA_AGE98 1,00 Biomass A98UOL1

Prequalification is a one-time process, so the Prequalification Dates and Results are as reflected in point

7.6.1.

7.7.2 Plan/Forecast
The complete problem assessment is included in section 6.6 ES-UFD-01: Long term Alcald de Henares:

e Timeline: 1 year, 2023 (simulated in 2022) (October-December)

Table 7-44 — ES-UFD-02: Long term Alcald de Henares — Timeline request
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Year Amount
(MwW)

From 10/03/2022 PO .
m 1,2 o T 06:00-19:00 L-v 3 hours 17%

e Limiting assets: Common FSPs 15 kV feeder line in Alcald de Henares

Period Service window Days Duration %

e  (Critical load (when the problem happens): 3.4 MW (feeder line). The value of the capacity is 65%
lower than the real one to find a valid case for the demo.
e  Forecast Load/Requirement:

Table 7-45 — ES-UFD-02: Long term Alcald de Henares |- Forecast/requirement

Year Winter Winter
Peak requirement
2023 4,6 MW 1,1 MW

1,5 MW Demo*

e DSO requirement date: Years/Weeks/days before need (Availability + Energy). For demo

requirement was done 30/09/2022.

Note for the UFD Demo: *As explained, although the case is raised at the peak of the demand, to maximize
the concurrence of FSPs the demo will take place from 5:00 p.m. to 6:00 p.m. For this reason, the values used

for the prediction are different from the theoretical ones.

7.7.3 Market Phase

Market phase includes the following steps:

DSO request,
Qualification,
Baseline,
Market opening,
Bid collection,
Market clearing.

ouewNE

1. DSO request: Introduce DSO long term request in OMIE long term platform. It can be done
years/weeks/days ahead of time. In this case, it was done 2022-09-15 15:33:00 for open negotiation 2022-
09-30 10:00:00.

1.1. Logon in Long-term local platform and create the area where the problem is (if it hasn't been
created previously) to choose only the resources located inside. In this case, the area was created
previously.

1.2. Introduce request:
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1.2.1. Negotiation date: 30/09/2022, Figure 7-67
1.2.2. Area: OneNet_Alcala de Henares, Figure 7-68
1.2.3. Data information, Figure 7-69

1.2.4. Service window, Figure 7-70

1.2.5. Additional information, Figure 7-71

g 0 ] AG
o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO ® = omesturnAcee

Datos del Requerimiento

Figure 7-67: LT Platform — Negotiation date selection

(1)

B s uro sceno
PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO # = 001815F_UFD_AGESO

Datos del Requerimiento

__ Guadalajara

Madrid (<)

Getafe A S
Arganda del Rey

labrada

Figure 7-68: LT Platform — Area selection

The following information has been included:

Product type, “Categoria de producto”: A+E, “Activacidn firme”
Quantity (MW), “Capacidad Requerida (MW)”: 1,2 (Although the need is for 1,1 MW, the market is opened

for 1.2 MW to maximize the expected flexibility)

Activation direction, “Sentido”: Downward consumption (“Subir generacion/Bajar consumo”)

Minimum required offer to participate, “Potencia requerida a los DER cualificados para ofertar (MW)”: 0,1

Price:

o Availability fee (€/MW), “Término de disponibilidad (€/MW)”: N/A*
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o Utilization fee (€/MWh), “Término de utilizacién (€/MWh)”: N/A*

Notes: * As explained, this option was not used in the UFD Demos. The reason is to maximize the acceptance
of offers from all FSPs. Being a Demo without payments, there is no risk of accepting an offer that is too

expensive.

=< PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO #® = omersturoAcea

Datos del Requarimianto

Codigo R_0000000280 SO

Datos

Categoria de Product

ait Roaquerida (MW

Figure 7-69: LT Platform — Data
The service window is introduced in Figure 7-70with the following information:

e Time period, “Rango temporal que abarca los diferentes periodos de activacion”:

o Initial date, “Fecha de inicio”: 03/10/2022

o Final date, “Fecha de fin”: 22/12/2022
e Service days, “Dias de servicio”: Monday “L”, Tuesday “M”, Wednesday “X”, Thursday “J” and Friday “V”
e  Service hours, “Horas de servicio”:

o From, “Hora de servicio desde”: 6 am

o To, “Hora de servicio hasta”: 7 pm

e Include holiday days, “Servicio en dias festivos”: Include, “Incluir”

e Approximated numbers of utilization hours: 120

B s e
o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO ® 5 ometsturo Acea

Datos del Requerimiento

aferentes periodos de activacin Hora de senvicio desde

Hora de servicio haste

Dias de servicio
Dias dentro de Ia ventana de servicio en los que se requiers qus el DER esté disponible.

VL MM x

Figure 7-70: LT Platform — Service window
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Figure 7-71: LT Platform —6.2.5.  Additional information
1.3. Create request: The request is sent to the Market Operator (OMIE) who has to approve it. Once

approved it, it is shown in the long-term platform screen, Figure 7-72, to allow FSPs to apply for a
qualification to be able to participate in the future market. In the same way, both the DSO and the

Agents can view the details of the request. See Figure 7-73

= 731 © PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO # B o resnacen

— j[

Mis Info >

Mercados Locales de Flexibilidad

s ‘SUBASTAS ACTIVAS
SUBASTAS
NEGOCIADAS HOY SUBASTAS PROXIMAS
N—— onn.2022 082000 120090
OneNet_Alcals de Henares PPLZ.149.9605.2072.0904. 0930 LNV
Vordutats © Activacidn fime
&

Figure 7-72: LT Platform — Long term request information
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= oois1se UrD Aces
< PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO & == 001815F_UFD_AGESD

septado [Precio de reserval:
abiidad 00

000

Figure 7-74: LT Platform — Long term request information: Service Details

Qualification: FSP introduces its information in order to be qualified by the DSO to participate in that
market. The DSO has to approve (“Confirmar”) or decline (“Cancelar”), after checking the technical
conditions, Figure 7-75 and verify the quantity they are asking for qualification. In this case, it is equal to the

request amount: 1,2 MW.
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L

=o PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO L

CALIFICACION DE INSTALACIONES - VALIDACION TECNICA

Caficacién do la instalacion

Figure 7-75: LT Platform — DSO Qualification validation screen (FIESTA_AGE8 — A82UOL1 case)

=2 PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO

Instalaciones calificadas para una subasta

NSTALACION SUBASTA NOMARE cups. s AGENTE c» POTERCIA MAX. FLEXIBLE i) TECHOLOGIA

Figure 7-76: LT Platform — DSO list of facilities qualified in the auction

3. DSO request:

Before proceeding to the opening of the market, it is necessary to indicate the methodology agreed with the
PSF to determine the baseline with respect to which the two parties, DSO and FSP, will be the reference value

of the flexibility auctioned and delivered.

The agreed methodology consists of taking as a baseline the consumption/generation of the FSP of the week
prior to the delivery of each of the demo markets. It will be finalized with the FSP if that is the equivalent program
for the scheduled week of delivery. And a fixed value will be set for all hours of the period. This value will be set

as a baseline before the start of the market session.

The agreed values for ES-UFD-02: Long term Alcala de Henares Il are shown in the following table.
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Table 7-46 — ES-UFD-02: Long term Alcald de Henares — Baseline

uoL Agent Quantity (MW) Baseline (MW)
A84UOL1 AYTOAH_AGE84 0,02 0,035
A84UOL2 AYTOAH_AGE84 0,01 0,08
A86UOL1 METAMSA_AGES86 0,30 0,50
A98UOL1 HERA AGE98 0,10 2,40

4. Market opening: The market is open from 10am to 1pm on 16/09/2022 10:00

Qualified FSPs located in the selected area can bid from 10pm to 1pm.

5. Bids received:

Table 7-47 — ES-UFD-02: Long term Alcald de Henares — Bids received

Quantity Availability Utilization fee

Offered (MW) Price (€/MW)  (€/MWh)
A84UOL1  AYTOAH_AGE84 0,02 4.000 100
A84UOL2  AYTOAH_AGE84 0,01 5.000 80
A86UOL1 METAMSA_AGE86 0,30 200 25
A98UOL1 HERA_AGE98 0,10 5.000 150

6. Market clearing: The negotiation is done at 1pm. FSP and DSO has to log-on in the long-term platform to

know the results:

=
TS0 PLATAFORMA DE FLEXIBILIDAD A LARGO PLAZO & = ones vro e

Resultados de la subasta

0w v Agente Precio disponibiidad Precio ulizacion Cantidad Filtrar

uoL AGENTE CANTIDAD (MW) PRECIO DISPONIBILIDAD (€/MW) PRECIO UTILIZACION (€MWH) CANTIDAD ASIGNADA (MW)
ASBUOLT HERA_AGES8 0,10 5000,00 150,00 0,10
AB4UOL2 AYTOAH_AGEB4 0,01 5000,00 80,00 0,01
ABSUOLY METAMSA_AGEBS 0,30 200,00 2500 0,30
AB4UOLT AYTOAH_AGEB4 002 4000,00 100,00 0,02
4 elementos encontrados. Mastrando todas.
| | XML |

Figure 7-77: LT Platform — Results
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Table 7-48 — ES-UFD-02: Long term Alcald de Henares — Market clearing

Availability Utilization fee Quantity

Price (€/MW) (€/MWh) Cleared (MW)
A84UO0L1 AYTOAH_AGE84 4.000 100 0,02
A84UO0L2 AYTOAH_AGE84 5.000 80 0,01
A86UOL1 METAMSA_AGE86 200 25 0,30
A98UOL1 HERA_AGE98 5.000 150 0,10
Total 0,43

7.7.4 Monitoring and Activation

Resources were asked by email the day ahead of time to be activated during the service window October

from 3™ to, 6%, from 17:00 to 18:00 to avoid forecasted congestions.

Monitoring is done by FSP in its installation and by DSO in its monitored assets.

7.7.5 Measurement phase

1. FSP-UFD-01 Renewable Energy demonstration center Measurement:

Figure 7-78 shows the quarter-hour measurements of FSP-UFD-01 Renewable Energy demonstration center
on the 4 days of activation. Likewise, the day agreed to choose the baseline is shown in blue. Both the base line

and the compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-78: Renewable Energy demonstration center quarter-hour load (kW)/Activation period zoomed in
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2. FSP-UFD-02 El Juncal Sport Centre Measurement:
Figure 7-79 shows the quarter-hour measurements of FSP-UFD-02 El Juncal Sport Centre on the 4 days of
activation. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the

compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-79: Juncal sport centre quarter-hour load (kW)/ Activation period zoomed in
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3. FSP-UFD-03 Metalurgica Madrilefia Measurement:
Figure 7-80 shows the quarter-hour measurements of FSP-UFD-03 Metalurgica Madrilefia on the 4 days of
activation. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the

compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-80: Metalurgica Madrilefia quarter-hour load (kW)/ Activation period zoomed in
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4. FSP-UFD-05 HERA biogas Measurement:
Figure 7-81 shows the quarter-hour measurements of FSP-UFD-05 HERA biogas on the 4 days of activation.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-81: HERA biogas load quarter-hour (kW)/ Activation period zoomed in
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5. Common 15 kV Feeder Measurement:
Figure 7-82 shows the measurements of the common 15 kV Feeder on the activation day and the previous

day for comparison.
3,50
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2,00
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1,50
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—=8=—03/10/2022 ==8=04/10/2022 ==@=05/10/2022 06/10/2022

Figure 7-82: Common 15 kV Feeder (MW)- Load evolution

6. Summary of the measure and compliance:
Table 7-49 shows the summary of the measure and compliance for the participants in ES-UFD-02: Long term

Alcalad de Henares.

Table 7-49 — ES-UFD-02: Long term Alcald de Henares — Measure and compliance

Quantity Baseline | Compliance Compliance Compliance Compliance = Compliance

Cleared (MW) (MW) 03/10/2022 04/10/2022 05/10/2022 06/10/2022
(MW)
23;32;1}&84 002 0035 0015 oK oK NO oK
23:32;3658 . 001 0,08 0,07 oK oK NO oK
:‘::T‘i\‘;:;A_AGE% 030 050 0,20 oK oK oK oK
ﬁziﬁfﬂ;m 010 2,40 2,30 oK oK oK oK

As can be seen in the figures above, two FSPs (Energy Center and Sport Center) have not complied with the

agreement amount during activation time in October 5™. A penalty will be applied to them.
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7.7.6 Settlement phase

As we have seen, two FSPs have not complied 100% with the flexibility delivery, so it is necessary to calculate

a penalty coefficient
A84UOL1 - AYTOAH_AGE84

e  Penalties amount: Yes. Correction factor is applied:

. Real delivery ener MWh 35MWh

o Correction Factor (CF) = - Cdervery gy ( . ) - * 100 = ———

Capacity notification (MW)* Required time (hr) 10MW x4h

100 = 88%
e A84UOL2 - AYTOAH_AGE84

. Real delivery ener, MWh 69MWh
o Correction Factor (CF) = - C envery gy ( 4 ) , *100 = ———

Capacity notification (MW)* Required time (hr) 20MW*4h

100 = 86%

Table 7-50 — ES-UFD-02: Long term Alcald de Henares — Settlement phase

Availability Cost Cost
Correction availability activation
Compliance Factor % term term Total Cost

A84UOL1
AYTOAH_AGES84 NO 86% 68,8 € 240,0 € 308,8 €
A84UOL2
AYTOAH_AGE84 NO 88% 44,0 € 96,0 € 140,0 €
A86UOL1
METAMSA_AGES86 OK 100% 60,0 € 900,0 € 960,0 €
A98UOL1
HERA_AGE98 OK 100% 500,0 € 1.800,0 € 2.300,0 €
Total 672,8 € 3.036,0 € 3.708,8 €

7.7.7 Demo KPI results

As the demo has been made from 17:00 to 18:00 instead of at the peak of demand and over 4 days as a

representation of the complete period the values of the set of KPIs has been calculated as an average of those

days.
Table 7-51 — ES-UFD-02: Long term Alcald de Henares — KPI results
ID Name Formula Variables Value
Cost
cost, Costgyp: 17.218,84 €
i Costeffectiveness = (1 — —Lx) . 100 Sub . 9
| gectvenes | Eosres (-2 COStyioy: 3.708,80 € 78%
Copyright 2023 OneNet Page 170

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



ID Name Formula
Availabl Y Pavaitant
ailable Flexibility, = —vilabierexiitiy 4,
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Error of load i FCioaar — RLipaas
Load =
forecast T N\G | Rloaae
Power |P |
5 exchange PDe-‘n’atign - accepted activacted| 100
. g Pacrepted
deviation
Asset load
. ALiitiat — ALfina
6 | profile CR=——"":100
q o ALmltlal
variation
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Variables Value

: : Pavaitavlepiexipiiey * 043 MW

20%
Z PTOtalinArea: 2/10 MW
FCiogq : 1,6 MW
RLjpgq

4,7%
1,49/1,55/1,53/1,66MW A
N=4
Pocceptea: 1,72 MW (demo week) 9%
Pyctivactea: 1,57 MW (demo week)
ALinitial o 1,56 MW 12,2%

ALfinal: 1,37 MW

For this case, the results aren’t so positive as in previous cases, because although flexibility cost is most

efficient, the percentage of flexibility is 20% of the demand, and the asset variation was up 12% of load, the

delivery power didn’t reach the requested amount for the whole requested periods being in some cases 9%

below the contracted amount.

Nevertheless, the problem didn’t happen although the forecast accuracy was 95%.

7.7.8 Challenges

The following objectives were reached in this demo:

e DSO has been able to procure local flexibility day ahead using OMIE long term platform.

e  FSPresources were activated during the contracted period.

e There has been a reduction in the load of the reference circuit due to the flexibility provided by the

FSPs. However, the impact was small, due to the little final flexibility made available by the FSPs with

respect to the maximum available. This was due to the final dates in which the demo could be carried

out.

e The goal of high participation in the Long-Term market has been achieved. 4 of the 5 resources have

participated.

e The objective of compliance in the activation has been achieved partially.

Challenges:
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e Some platform labels need to be changed to complete the information. For example, the concepts of
Auction / Auction Code / Product / Requirement identifier (Subasta / Cédigo de la Subasta / Producto
/ |dentificador requerimiento) are confusing.

e There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must be log on to know about it

e [tis necessary to have tools for forecasting estimation ahead of time.

e Notification of activation was done by email from DSO to resource. The Platform must include this
performance.

e There aren’t notifications to advise about the clearing. It is needed to log on in the platform to get the
information.

e |t wasn’t possible to include the whole request for multi-year periods, to delay the traditional project
some years, as the long-term platform doesn’t allow to include more than one period in each request.
If it is not possible to get flexibility for all the periods, the traditional solution can’t be delayed because
there isn’t assurance to cover the whole period.

e Baseline: It is essential to define a Baseline before the opening of any market session. The platform
must collect this value that will be defined after the qualification and must be a parameter always
visible to the FSPs and DSOs to avoid confusion. In the Demo it has been decided to agree on a Baseline
based on the real values of the previous week. Anyway, it must be an aspect that must be regulated in
a homogeneous way.

e Theissue of non-compliance is very important and must be properly regulated. In these Demos there
have been some minor breaches that have resulted in economic sanctions. But widespread non-
compliance could have led to significant cost overruns for the DSO considering that it would no longer
be possible to adopt classical long term solutions.

e [tis difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.
e  Market results: Agents only know their matching result, but they do not know the overall result.

Although there must be confidentiality with the agents' offers, it is necessary to know some results so
that you know the reason for their partial matching or rejection and there may be some transparency
about the matching for future markets (for example, matched energy, price of the last offer cleared)

e  DSO-FSPs coordination: For long-term markets it is very important to coordinate with the available FSPs
the products to be summoned. It may happen that the DSOs design markets that some FSPs cannot
participate in. An example is the case of the UFD Demo, a LP market called for 3 months and in a window
from 6:00 a.m. to 7:00 p.m. Two FSPs stated that in a market of real flexibility they would not have bid.
One of them could not have had the power available for such a long period of time. The other indicated

that his difficulty was incorporating morning and afternoon hours. The alternative that both proposed
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was to subdivide the market in two. However, this may not be a solution for the DSO, since if he wants
to avoid an investment, he cannot risk not having resources available in any of the submarkets. Local
holidays must also be considered. Perhaps because of a single day that is a holiday in the town, the FSP

cannot bid in an entire window.

e High dependence on Air Conditioning. It is difficult to participate in LP markets with Air Conditioners in
industries where these consumptions are electrically significant (in food industries and in general) since

it is difficult in the long term to estimate a level of need.

7.8 ES-UFD-03 Short-term day ahead Alcala de Henares I: scenario results
The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase.

ukhwn e

7.8.1 Prepare/Pre-qualification

e  FSP units:
Table 7-52 — FSP Agents and FSP resources (UOL)

Max. flexible Associated
Name Agents Code power (MW) Technology UoL
Fiesta Colombina Consumo FIESTA_AGES82 0,77 Consumption A82U0L1
JARDIN DEMOSTRADOR ER AYTOAH_AGE&4 0,02 electric vehicle A84U0L1
CIUDAD DEPORTIVA EL JUNCAL AYTOAH_AGE&4 0,01 Consumption A84U0L2
METALURGICA MADRILENA SA METAMSA_AGE86 0,30 Consumption A86UOL1
Planta Biogas Alcala HERA_AGE98 1,00 Biomass A98UOL1

Prequalification is a one-time process, so the Prequalification Dates and Results are as reflected in point

7.6.1.

7.8.2 Plan/Forecast

The complete problem assessment is included in section 6.8, ES-UFD-03: Sort term Alcala de Henares:

e Timeline: 04/10/2022 from 17:00 to 18:00

e Limiting assets: 15 kV feeder line from Alcald substation
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e  (Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65%
lower than the real one to find a valid case for the demo.

e  Forecast Load: 3,1MW (1,5 MW Demo*)

e Requirement: 0,63MW

e DSO requirement date: 03/10/2022, day ahead, energy (activation)

Note for the UFD Demo: *As explained, although the case is raised at the peak of the demand, to maximize
the concurrence of FSPs the demo will take place from 5:00 p.m. to 6:00 p.m. For this reason, the values used

for the prediction are different from the theoretical ones.

7.8.3 Market Phase

Market phase includes the following steps:

DSO request,
Market opening,
Qualification,
Bid collection,
Market clearing.

ukhwh e

1. DSO request: Introduce DSO Day ahead request in OMIE short term platform, 03/10/2022:
a. LogoninLong-term local platform and create the area where the problemis (if it hasn’t been
created previously) to choose only the resources located inside: OneNet_Alcald deHenares.
In this case, the area was created for prior LP demo,
b. Logon in Short-term OMIE Platform

c. Introduce request: October 3™

© 11:32:24 Mensajss 0|

Mercados

Wfpruebasze Locales

AGENTES0 INNOVACION (AGES0_FLEX) DSO AGS0 UFD | ¥ Contacto | Informacién Legal | Ayuda

Mercado Local Continuo v |Mercado Requerimientos DSO v Ligquidaciones v Datos de Agentes v Descargas. v Distribuidores v

e _nsertar Requerimiento Local

Cédigo de zona agregada ~ ONENET_ALCALAHENAF « ¥4 Validacion y Envie
Sentido Subir generacion/Bajar cansumo -

Cantidad 63 MW/h

Precio Limite €MWh

Fecha de entrega 04/10/2022 = Hora de inicio 13| + Horadefin 8 | o

Figure 7-83: ES-UFD-03 Short-term day ahead Alcala de Henares — DSO request

DSO request is introduced in the screen shows in Figure 7-83 with the following information, as presented in

the plan forecast:
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e Area, “Cddigo de zona agregada”: OneNet_Alcala deHenares

e  Activation direction, “Sentido”: Downward consumption (“Subir generacion/Bajar consumo”)

e Quantity (MW/h), “Cantidad”: 0,63
e  Limit Price (€/MWh), “Precio limite”: N/A

e Delivery time, “Fecha de entrega”:
o Day: 04/10/2022
o Initial time, “Hora de inicio”: H18

o Final time, “Hora de fin”: H18

2. Market opening: The market is open 03/10/2022 from 09:30:01 to 10:00 for test ST1 (In general,
short term day ahead markets have been scheduled for negotiation from 3pm to 3:45, although
hours have been modified for the demo)

FSPs located in the selected area can bid from 09:30:01 to 10:00.

3. Qualification: only the bids of prequalified resources located in the area, participating with a

guantity below its total capacity are accepted.

4. Bids received:

Table 7-53 — ES-UFD-03 Short-term day ahead Alcald de Henares - Bid

Agent - Unit Transaction type Volurr(llt(e“CI))ffered Price (€E/MWh)
2293 AG84 - A84UOL2 Ask 0,01 150
2291 AG98 - A98UOL1 Ask 0,10 180
2292 AG84 - A84UOL1 Ask 0,02 180
2289 AG86 - A86UO01 Ask 0,30 200
2290 AG82 - A82UOL1 Ask 0,15 250
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5. Market clearing:

Table 7-54 — ES-UFD-03 Short-term day ahead Alcald de Henares | — Clear

Cleared Bid Code Agent - Unit Off\(l;r)tleltl:ln(‘lfw) Price (€/MWh)

AG84 -

Yes 2293 A84U0L2 0,01 150
AG98 -

Yes 2291 A98UOL1 0,10 180
AG84 -

Yes 2292 A84UOL1 0,02 180

Yes 2289 AG86 - A86UO1 0,30 200
AGS82 -

Yes 2290 A82U0L1 0,15 250

The next Table shows a summary of the market phase:

Table 7-55 — ES-UFD-03 Short-term day ahead Alcald de Henares | — market phase summary

2 Consultas OMIE - Histérico de resultados [AGES0_FLEX) - Gaogle Chrome - o X
@ mercadoslocales.omie.es/jsiom/app/web/configuracionConsulta?codConsulta=6551#
< Histérico de resultados
D Consultar
Zona [Todas v
Fechadeentrega 04102022 |
Dias anteriores y
Zona m"‘:::'cid“ Fecha transaceitn ;‘:‘:; Fecha entrega Pericds  Agente. Unidad mn:?;ian Gantidad  Precio  C6d Oferia =
v T
| ONENET_ALCALsiENARES 1252 102022 123020 58532 2022-10:04 00:00.00.0 I 8 005 1o 5
2 ONENET_ALCALAHENARES 1252 031072022 12:30:20 36532 2022-10.04 00:00:00.0 B EEl 015 25000
2 ONENET_ALCALAHENARES 1251 031072022 12:30:20 36532 2022-10.04 00:00:00.0 B EEl 030 20000
4 ONENET_ALGALAHENARES 1250 031072022 12:30:20 36532 2022-10.04 00:00:00.0 8 EEl o0z 18000
5 ONENET_ALGALAHENARES 1249 031072022 12:30:20 36532 2022-10.04 00:00:00.0 8 EEl o1 18000
5 ONENET_ALGALAHENARES 1248 031072022 12:30:20 36532 2022-10.04 00:00:00.0 8 EEl oo 150,00
7 ONENET_ALGALAHENARES 1251 031072022 12:30:20 36532 2022-10.04 00:00:00.0 18 AGES AzoUO1 Asc 030 20000 2280
2 ONENET_ALGALAHENARES 1252 031072022 12:30:20 36532 2022-10.04 00:00:00.0 18 AGEZ Ag200L1 Asc 015 25000 2200
© ONENET_ALGALAHENARES 1249 031072022 12:30:20 36532 2022-10.04 00:00:00.0 18 AGeS AesUoL1 Asc a1 18000 2001
10 ONENET_ALCALAHENARES 1250 03/10/2022 12:30:20 36832 2022-10.04 00:00:00.0 18 AGES AzauoL1 Ask 002 18000 202
1 ONENET_ALGALAHENARES 1248 03/10/2022 12:30:20 36832 2022-10.04 00:00:00.0 18 AGES AgauoL2 sk o0t 15000 203 v
o et
( LR H Filas: 12!19

7.8.4 Monitoring and Activation
Resources were activated by FSP on 04/10/2022 from 17:00 to 18:00.

Monitoring is done by FSP in its installation and by DSO in its monitored assets.
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7.8.5 Measurement phase

1. FSP-UFD-02 El Juncal Sport Center Measurement: Measurement:
Figure 7-84 shows the quarter-hour measurements of FSP-UFD-02 El Juncal Sport Center on the activation day.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.

140
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8
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60 amn 26/09/2022

40 e (04/10/2022

Quarter-hour load (kW)

20
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80 \/_:\___ _____ T

~
=]
1

[=x]
[==]

[%a)
(=]

—6/09/2022

-
(=]

e 4/ 102022

Quarter-hour load (kw)
= s (2]
(=] [==] (=]

o

H16Q1 H1602 H16Q3 H16Q4 H1/Q1 H1/02 H1/0Q3 HI1¥Q4 H18Q1 H18(Q2 H18(Q3 H1804
Quarter-hour

Figure 7-84: FSP-UFD-02 El Juncal Sport Centre quarter-hour daily load evolution (kW)/ Activation period
zoomed in
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2. FSP-UFD-05 HERA biogas Measurement:
Figure 7-85 shows the quarter-hour measurements of FSP-UFD-05 HERA biogas on the activation day.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.

3000
2500
i —
\ N
2000
1500 —)9/09/2022
e 04,/10/2022
1000
500
0
=t =+ = = =t = = =t
Sdg8§g§88688808886888d8886888d88
T DRI 4ANNINNYERYIIIINY
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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2400 e e
=
= 2350
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©
9
5 2300 N —
2 — 14833
£ \— e 11838
= 2250
3
a
2200
2150
H16Q1 H16Q2 H16Q3 H16Q4 H17Q1 H17Q2 H1703 H17Q4 H18Ql H18Q2 H18Q3 H18Q4

Quarter-hour

Figure 7-85: FSP-UFD-05 HERA biogas quarter- hour daily load evolution (kW)/ Activation period zoomed in
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3. FSP-UFD-01 Renewable Energy demonstration center Measurement:
Figure 7-86 shows the quarter-hour measurements of FSP-UFD-01 Renewable Energy demonstration center
on the activation day. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line

and the compliance limit value can also be seen in the red dashed line after the settled offer.

40

w
L

w
=

o]
L

—30/09/2022

=
(%3]

e 041072022

Quarter-hour load (kW)
[
(=]

=
[y (=]

(=]

Quarter-hour

40

35 - N N R

W)

30

25

20
e 30/09/2022

15 e e s 04/10/2022

Quarter-hour load (k

10

H16Q1 H16Q2 H16Q3 H1604 H17Q1 H1702 H1703 H17Q4 H18Q1 H18Q2 H18Q3 H1804
Quarter-hour

Figure 7-86: FSP-UFD-01 Renewable Energy demonstration center quarter- hour daily load evolution (kW) /
Activation time zoomed in
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4. FSP-UFD-03 Metalurgica Madrileiia Measurement:
Figure 7-87 shows the quarter-hour measurements of FSP-UFD-03 Metalurgica Madrilefia on the activation
day. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-87: FSP-UFD-03 Metalurgica Madrilefia quarter-hour daily load evolution (kW)/ Activation period
zoomed in
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5. FSP-UFD-04 Fiesta Colombina Measurement:
Figure 7-88 shows the quarter-hour measurements of FSP-UFD-04 Fiesta Colombina on the activation day.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-88: FSP-UFD-04 Fiesta Colombina daily load evolution (kW) / Activation period zoomed in
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7. Common 15 kV Feeder Measurement:
Figure 7-89 shows the measurements of the common 15 kV Feeder on the activation day and the previous

day for comparison.

3,50
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1,50
v
1,00

0,50

MW
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H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16 H17 'H18' H19 H20 H21 H22 H23 H24

== 04/10/2022

Figure 7-89: Common 15 kV Feeder (MW)- Load evolution

8. Summary of the measure and compliance:
Table 7-56 shows the summary of the measure and compliance for the participants in ES-UFD-03 Short-term

day ahead Alcald de Henares .

Table 7-56 — ES-UFD-03 Short-term day ahead Alcald de Henares | — Measure and compliance

Agent - Unit CIe(::‘::t(II:/},W) Baseline (MW) COT“::;C;‘ <€ (C):/r:gl/n:;;;
A84UOL2 - AYTOAH_AGES84 0,01 0,08 0,07 OK
A98UOL1 - HERA_AGE98 0,10 2,40 2,30 OK
A84UOL1 - AYTOAH_AGES84 0,02 0,04 0,02 OK
A86UOL1 - METAMSA_AGES86 0,30 0,50 0,20 OK
A82UOL1 - FIESTA_AGES82 0,15 0,70 0,55 OK

As can be seen in the figures above, all FSPs have fulfilled the flexibility service for the activated time. In the

economic calculations of liquidation, it will be estimated that the total estimated hours have been fulfilled.

7.8.6 Settlement phase

As we have seen all FSPs have complied 100% with the flexibility delivery, so it is not necessary to calculate

a penalty coefficient.
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Table 7-57 — ES-UFD-03 Short-term day ahead Alcald de Henares | — Settlement phase

Compliance

Agent - Unit

A84UOL2 - AYTOAH_AGES4 OK
A98UOL1 - HERA_AGE98 OK
A84UOL1 - AYTOAH_AGES4 OK
A86UOL1 - METAMSA_AGE86 OK
A82UOL1 - FIESTA_AGES82 OK

7.8.7 Demo KPI results

ID

04/10/2022

Table 7-58 — ST Comillas day ahead 1hour — KPI results

Name Formula
Cost
P Costfy,
effectivenes  Costesrectiveness = (1— Wfsu:) -100
3
Available e 3 Pavaitabless.ins
- Flexibilityy, = ——ao— bty 10
Flexibility X Protatyy,,,,
Error of load 1 (L FCpns — RL
Loadgsy, = (Y. |M 100
forecast " N\L RLipaar
Power |P |
eXChange PDeviation = accepted activacted| 100
inti Paccepted
deviation
Asset load
: ALinitiar = ALsina
prOflle CR=——"—" 77 . 100
ot ALinitiar
variation

In general, KPI values show positive results:

Quantity Price -I;:(:)t:tl

Cleared (MW) | (€/MWh) (€)

0,01 150 1,50

0,10 180 18,00

0,02 180 3,60

0,30 200 60,00

0,15 250 37,50

0,58 120,60

Variables Value

Costgy,p: 977,00 €/MWh 88%

COStflex: 120,60 €/MWh

Z Pavaitabtepiexipisicy : 058 MW
2 PTotalinArea: 2,10 MW
FCioqq : 1,5 MW (demo week)

RL;paq : 1,55 MW (demo week)
N=4

Pycceptea: 0,58 MW
Pyctivacteat 0,58 MW

ALinitial 5 1,55 MW

ALfinal o 1,36 MW

28%

3,2%

0%

12,3%

In economic terms, for this case, it is most efficient to use flexibility than the traditional solution, diesel

generation as flexibility cost is 12% of the traditional solution cost.

Available flexibility in the area is 28% of the load. It is noticed that more than 1 FSP is participating in

this demo.

Load forecast was very accurate, close to 97% of the real demand.

Overall, the requested power was delivered being as requested, 0% deviation, although with different

FSP performance.
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The asset was impacted by flexibility activation decreasing its load 12%

7.8.8 Challenges

The following objectives were reached in this demo:

DSO has been able to procure local flexibility day ahead using OMIE sort term platform.

FSP resources were activated during the contracted period.

There has been a reduction in the load of the reference circuit due to the flexibility provided by the
FSPs. However, the impact was small, due to the little final flexibility made available by the FSPs with
respect to the maximum available. This was due to the final dates on which the demo could be carried
out.

The goal of high participation in the Long-Term market has been achieved. Five resources have
participated.

The objective of compliance in the activation has been achieved. The 5 resources have met their

commitments.

Challenges:

Some platform labels need to be changed to complete the information. For example, the concepts of
Auction / Auction Code / Product / Requirement identifier (Subasta / Cédigo de la Subasta / Producto
/ |dentificador requerimiento) are confusing.

To know which FSP has been cleared in SP, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must be log on to know about it.

It is necessary to have tools for demand forecasting estimation ahead of time.

There aren’t notifications to advise about the clearing. It is needed to log on in the platform to get the
information.

Currently a market is void if the total energy summoned by the DSP is not reached. A very interesting
option to include would be partial clearing. It is interesting because, although the DSO does not obtain
all the energy it needs, it can minimize the total cost of the problem to be solved, for example, one
generator set versus two.

Baseline: It is essential to define a Baseline before the opening of any market session. The platform
must collect this value that will be defined after the qualification and must be a parameter always

visible to the FSPs and DSOs to avoid confusion. In the Demo it has been decided to agree on a Baseline
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based on the real values of the previous week. Anyway, it must be an aspect that must be regulated in
a homogeneous way.

e The issue of non-compliance is very important and must be properly regulated. In these Demos there
have been some minor breaches that have resulted in economic sanctions. But widespread non-
compliance could have led to significant cost overruns for the DSO considering that it would no longer
be possible to adopt classical long term solutions.

e [tis difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.

e Market results: Agents only know their matching result, but they do not know the overall result.
Although there must be confidentiality with the agents' offers, it is necessary to know some results so
that you know the reason for their partial matching or rejection and there may be some transparency

about the matching for future markets (for example, matched energy, price of the last offer cleared).

7.9 ES-UFD-04 Short-term day ahead Alcala de Henares ll: scenario results
The steps followed as indicated in the BUC WECL-ES-02, Short term congestion management were:

Prepare/Pre-qualification,
Plan/Forecast,

Market Phase,

Monitoring and activation,
Measurement phase

ukhwnNe

7.9.1 Prepare/Pre-qualification

e  FSP units:

Table 7-59 — FSP Agents and FSP resources (UOL)

Agents Code Max. flexible Technology Associated

power (MW) uoL
Fiesta Colombina Consumo FIESTA_AGE82 0,77 Consumption A82UO0L1
JARDIN DEMOSTRADOR ER AYTOAH_AGE84 0,02 electric vehicle A84U0L1
CIUDAD DEPORTIVA EL JUNCAL AYTOAH_AGE84 0,01 Consumption A84U0L2
METALURGICA MADRILENA SA METAMSA_AGE86 0,30 Consumption A86UOL1
Planta Biogas Alcala HERA_AGES8 1,00 Biomass A98UOL1

Prequalification is a one-time process, so the Prequalification Dates and Results are as reflected in point

7.6.1.
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7.9.2 Plan/Forecast

The complete problem assessment is included in section 6.8, ES-UFD-03: Sort term Alcala de Henares:

Timeline: 06/10/2022 from 17:00 to 18:00
Limiting assets: 15 kV feeder line from Alcald substation

Critical load (when the problem happens): 3,4 MW (feeder line). The value of the capacity is 65%
lower than the real one to find a valid case for the demo.
Forecast Load: 3,1MW (1,5 MW Demo*)

Requirement: 1,0MW
DSO requirement date: 05/10/2022, day ahead, energy (activation)

Note for the UFD Demo: *As explained, although the case is raised at the peak of the demand, to maximize

the concurrence of FSPs the demo will take place from 5:00 p.m. to 6:00 p.m. For this reason, the values used

for the prediction are different from the theoretical ones.

7.9.3 Market Phase

Market phase includes the following steps:

1. DSO request,
2. Market opening,
3. Qualification,
4. Bid collection,
5. Market clearing.
1. DSO request: Introduce DSO Day ahead request in OMIE short term platform, 05/10/2022 :
a. LogoninLong-term local platform and create the area where the problem is (if it hasn’t been
created previously) to choose only the resources located inside: OneNet_Alcala de Henares.
In this case, the area was created for prior LP demo,
b. Logon in Short-term OMIE Platform
c. Introduce request: October 6%
P — © 18:26:16 Menssies 0|
UpruebaSZ Locales AGENTES0 INNOVACION (AGES0_FLEX) DSOAGS0UFD |¥  Contaclo | Informacién Legal | Ayuda
Mercado Local Continuo ¥ |Mercado Requerimientos DSO| v Liguidaciones v Datos de Agentes v Descargas v Distribuidores v
= Insertar Requerimiento Local
Cédigo de zona agregada ~ ONENET_ALCALAHENAF o 4 Validacion y Envio
Sentido -
Cantidad 1 MWwWih
Precio Limite EMWh
Fecha de entrega 06/10/2022 i) Hora de inicio 73 Horadefn 78 .
Figure 7-90: ES-UFD-04 Short-term day ahead Alcala de Henares Il — DSO request
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DSO request is introduced in the screen shows in Figure 7-90 with the following information, as presented in

the plan forecast:

Area, “Cddigo de zona agregada”: OneNet_Alcald deHenares

Activation direction, “Sentido”: Downward consumption (“Subir generacién/Bajar consumo”)

Quantity (MW/h), “Cantidad”: 1,0
Limit Price (€/MWh), “Precio limite”: N/A

Delivery time, “Fecha de entrega”:

o Day: 06/10/2022

o Initial time, “Hora de inicio”: H18

o Final time, “Hora de fin”: H18
Market opening: The market is open 06/10/2022 from 09:00:01 to 09:30 for test ST 2 (In general,
short term day ahead markets have been scheduled for negotiation from 3pm to 3:45, although
hours have been modified for the demo)

FSPs located in the selected area can bid from 09:00:01 to 09:30:00.

Qualification: only the bids of prequalified resources located in the area, participating with a

guantity below its total capacity are accepted.

Bids received:

Table 7-60— ES-UFD-04 Short-term day ahead Alcald de Henares Il - Bid

Volume Offered

Agent — Unit Transaction type (kW) Price (€/MWh)
2313 AG98 - A98UOL1 Ask 0,10 90
2311 AG84 - A84UOL1 Ask 0,02 150
2312 AGS84 - A84UOL2 Ask 0,01 200
2308 AGS82 - A82UOL1 Ask 0,15 250
2309 AGS86 - A86UO01 Ask 0,30 500
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5. Market clearing:

Table 7-61 — ES-UFD-04 Short-term day ahead Alcald de Henares Il — Clear

Bid . Volume Offered
Cleared Code Agent - Unit (kW)

Yes 2293 AG98 - A98UOL1 0,10 90

Price (€/MWh)

Yes 2291 AG84 - A84UOL1 0,02 150
Yes 2292 AG84 - A84UOL2 0,01 200
Yes 2289 AG82 - A82UO0L1 0,15 250
Yes 2290 AG86 - A86UO1 0,30 500

The next Table shows a summary of the market phase:

Table 7-62 — ES-UFD-04 Short-term day ahead Alcald de Henares Il — market phase summary

<> Consultas OMIE - Histrico de resultados (AGES0_FLEX) - Google Chrome = o X
@ mercadoslocales.omie.es/jsiom/app/web/configuracionConsulta?codConsulta=6551#
< Histérico de resultados
O Consultar
Zona ONENET_ALCALAHENARES - UFD ALCALA DE HENARES v/
Fechadeentrega 12110202 [
Dias anteriores )
Zona COL N ot e [ Fecha entrega Periodo Agente Unidad Teo. Cantidad Precio  Céd Oferta =
transaccion contrato transaccién A —
v
1 ONENET_ALCALAENARES 1272 0510z022 153030 36083 2022-1000 0000000 ® 8 o 1000 =)
2 ONENET_ALCALAHENARES 1272 051012022 12:30:20 36683 2022-10-06 00:00:00.0 18 Bd 030 500.00
3 ONENET_ALCALAHENARES 1271 0511012022 12:30:20 36683 2022-10-0 00:00:00.0 18 B 015 25000
4 ONENET_ALCALAHENARES 1270 0511012022 13:30:20 36683 2022-10-06 00:00:00.0 18 Bd 001 20000
5 ONENET_ALCALAHENARES 1260 051012022 12:30:20 36683 2022-10-0 00:00:00.0 18 Bd 002 15000
6 ONENET_ALCALAHENARES 1268 0511012022 12:30:30 36683 2022-10-06 00:00:00.0 18 Bd 010 20,00
7 ONENET_ALCALAHENARES 1271 051012022 13:30:20 36682 2022-10-06 00:00:00.0 18 AGE2 Ag2U0L1 Ask 015 25000 2208
8 ONENET_ALCALAHENARES 1272 0511012022 12:30:20 36633 2022-10-06 00:00:00.0 18 AGES AgouOt sk 030 50000 2200
© ONENET_ALCALAHENARES 1273 051012022 12:30:30 36683 2022-10-06 00:00:00.0 18 AGST AgTUOLT sk 042 100000 2210
10 ONENET_ALCALAHENARES 1260 051072022 12:30:20 36683 2022-10-06 00:00:00.0 18 AGE4 A4UOLY sk 002 15000 231
11 ONENET_ALCALAHENARES 1270 0571012022 12:30:20 36683 2022-10-06 00:00:00.0 18 AGE4 AgsUOL2 sk 001 20000 212 v
St
[ Filas: 12r19

7.9.4 Monitoring and Activation

Resources were activated by FSP on 06/10/2022 from 17:00 to 18:00. Monitoring is done by FSP in its

installation and by DSO in its monitored assets.
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7.9.5 Measurement phase

1. FSP-UFD-05 HERA biogas Measurement:

Figure 7-91 shows the quarter-hour measurements of FSP-UFD-05 HERA biogas on the activation day.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-91: FSP-UFD-05 HERA biogas quarter-hour daily load (kW)/ Activation period zoomed in
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2. FSP-UFD-01 Renewable Energy demonstration center Measurement:
Figure 7-92 shows the quarter-hour measurements of FSP-UFD-01 Renewable Energy demonstration center
on the activation day. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line

and the compliance limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-92: -: FSP-UFD-01 Renewable Energy demonstration center quarter-hour daily load evolution (kW)/
Activation period zoomed in

Copyright 2023 OneNet Page 190

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

3. FSP-UFD-02 El Juncal Sport Centre Measurement:
Figure 7-93 shows the quarter-hour measurements of FSP-UFD-02 El Juncal Sport Centre on the activation
day. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-93: FSP-UFD-02 El Juncal Sport Center quarter-hour daily load evolution (kW) / Activation period
zoomed in
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4. FSP-UFD-04 Fiesta Colombina Measurement:
Figure 7-94 shows the quarter-hour measurements of FSP-UFD-04 Fiesta Colombina on the activation day.
Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-94: FSP-UFD-04 Fiesta Colombina load (kW) quarter-hour daily load evolution (kW) / Activation period
zoomed in
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Figure 7-95 shows the quarter-hour measurements of FSP-UFD-03 Metalurgica Madrilefia on the activation

day. Likewise, the day agreed to choose the baseline is shown in dark blue. Both the base line and the compliance

limit value can also be seen in the red dashed line after the settled offer.
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Figure 7-95: FSP-UFD-03 Metalurgica Madrilefia quarter-hour daily load evolution (kW)/ Activation period

zoomed in
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Common 15 kV Feeder Measurement:

Figure 7-96 shows the measurements of the common 15 kV Feeder on the activation day and the previous

day for comparison.
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Figure 7-96: Common 15 kV Feeder (MW)- Load evolution

9. Summary of the measure and compliance:
Table 7-63 shows the summary of the measure and compliance for the participants in ES-UFD-03 Short-term

day ahead Alcald de Henares .

Table 7-63— ES-UFD-04 Short-term day ahead Alcald de Henares Il — Measure and compliance

Agent - Unit CIe(:lrl::t(II:/‘llW) Baseline (MW) COT“::;:;' <€ ggln;gll':;;:
A98UOL1 - HERA_AGE98 0,10 2,40 2,30 OK
A84UOL1 - AYTOAH_AGES84 0,02 0,05 0,02 OK
A84UOL2 - AYTOAH_AGE84 0,01 0,08 0,07 OK
A82UOL1 - FIESTA_AGE82 0,15 0,70 0,55 OK
A86UOL1 - METAMSA_AGES86 0,30 0,50 0,20 OK

As can be seen in the figures above, all FSPs have fulfilled the flexibility service for the activated time. In the

economic calculations of liquidation, it will be estimated that the total estimated hours have been fulfilled.

7.9.6 Settlement phase

As we have seen all FSPs have complied 100% with the flexibility delivery, so it is not necessary to calculate

a penalty coefficient.
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Table 7-64 — ES-UFD-04 Short-term day ahead Alcala de Henares Il — Settlement phase

Compliance
04/10/2022

Agent - Unit

A84UOL2 - AYTOAH_AGES84 OK
A98UOL1 - HERA_AGE98 OK
A84UOL1 - AYTOAH_AGES84 OK
A86UOL1 - METAMSA_AGE86 OK
A82UOL1 - FIESTA_AGE82 OK

7.9.7 Demo KPI results

ID

1

v

()}

Quantity Price Total
Cleared (MW) (€/MWh) Cost (€)

0,01 150 1,50

0,10 180 18,00

0,02 180 3,60

0,30 200 60,00

0,15 250 37,50
0,58 120,60 €

Table 7-65 — ES-UFD-04 Short-term day ahead Alcala de Henares Il — KPI results

Name Formula
Cost

H Cost
effectivenes | Costefectiveness = ( - Wf;j:) - 100

S

Available Flexibility - M - 100

e o =
Flexibility X Protaliy,,..
AEREICEL e i FCuoadt = RLioaac|\ |00
forecast Farn = N\ L& RLioaas :
Power i . |
eXChange Ppeviation = accepted activacted] 100

iati Paccepted
deviation
Asset load

; ALpnitiar — ALfina
profile CR = Zoimitial 7 Bfinal o)

iati ALinitiar
variation

In general, KPI values show positive results:

Value

Variables

Costgy,: 977,00 €/MWh

0,
Costfiex: 201,50 €/MWh 7
Z PAvailableFlexibizity 10,58 MW 28%
» PTOtalinArea: 2,10 MW
FCioaq : 1,5 MW (demo week)
RLjpaq : 1,66 MW (demo week) 9,6%
N=4
Pycceptea: 0,58 MW 0%
Pyctivactea: 0,58 MW
ALinitial o 1,66 MW 11,4%

ALfinal: 1,47 MW

In economic terms, for this case, it is most efficient to use flexibility than the traditional solution, diesel

generation as flexibility cost is 21% of the traditional solution cost.

Available flexibility in the is 28% of the load. It is noticed that more than 1 FSP is participating in this

demo.

Load forecast was accurate, close to 90% of the real demand.

Requested power was delivered being as requested, 0% deviation.

The asset was impacted by flexibility activation decreasing its load 11%.
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7.9.8 Challenges

The following objectives were reached in this demo:

e DSO has been able to procure local flexibility day ahead using OMIE sort term platform.

e  FSPresources were activated during the contracted period.

e There has been a reduction in the load of the reference circuit due to the flexibility provided by the
FSPs. However, the impact was small, due to the little final flexibility made available by the FSPs with
respect to the maximum available. This was due to the final dates in which the demo could be carried
out.

e The goal of high participation in the Long-Term market has been achieved. The 5 resources have
participated.

e The objective of compliance in the activation has been achieved. The 5 resources have met their

commitments.

Challenges:

e Some platform labels need to be changed to complete the information. For example, the concepts of
Auction / Auction Code / Product / Requirement identifier (Subasta / Cédigo de la Subasta / Producto
/ |dentificador requerimiento) are confusing.

e To know which FSP has been cleared in SP, it is necessary to log on in the long-term platform to get the
information as it was not available at the short-term platform, only the FSP code is shown.

e There aren’t notifications from the platform to FSPs to advise them about the coming of an intraday
market. They must be log on to know about it.

e Itis necessary to have tools for forecasting estimation ahead of time.

e There aren’t notifications to advise about the clearing. It is needed to log on to the platform to get the
information.

e  Currently a market is void if the total energy summoned by the DSP is not reached. A very interesting
option to include would be partial clearing. It is interesting because, although the DSO does not obtain
all the energy it needs, it can minimize the total cost of the problem to be solved, for example, one
generator set versus two.

e Baseline: It is essential to define a Baseline before the opening of any market session. The platform
must collect this value that will be defined after the qualification and must be a parameter always
visible to the FSPs and DSOs to avoid confusion. In the Demo it has been decided to agree on a Baseline
based on the real values of the previous week. Anyway, it must be an aspect that must be regulated in

a homogeneous way.
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e The issue of non-compliance is very important and must be properly regulated. In these Demos there
have been some minor breaches that have resulted in economic sanctions. But widespread non-
compliance could have led to significant cost overruns for the DSO considering that it would no longer
be possible to adopt classical long term solutions.

e ltis difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.

e  Market results: Agents only know their matching result, but they do not know the overall result.
Although there must be confidentiality with the agents' offers, it is necessary to know some results so
that you know the reason for their partial matching or rejection and there may be some transparency
about the matching for future markets (for example, matched energy, price of the last offer cleared).

e [tis difficult to see the impact of the FSP load reduction in the asset load because it is a small % of the
total asset load, which has other small demands and generators.

e Market results: Agents only know their matching result, but they do not know the overall result.
Although there must be confidentiality with the agents' offers, it is necessary to know some results so
that you know the reason for their partial matching or rejection and there may be some transparency
about the matching for future markets (for example, matched energy, price of the last offer cleared).

e  DSO-FSPs coordination: For long-term markets it is very important to coordinate with the available FSPs
the products to be summoned. It may happen that the DSOs design markets that some FSPs cannot
participate in. An example is the case of the UFD Demo, a LP market called for 3 months and in a window
from 6:00 a.m. to 7:00 p.m. Two FSPs stated that in a market of real flexibility they would not have bid.
One of them could not have had the power available for such a long period of time. The other indicated
that his difficulty was incorporating morning and afternoon hours. The alternative that both proposed
was to subdivide the market in two. However, this may not be a solution for the DSO, since if he wants
to avoid an investment, he cannot risk not having resources available in any of the submarkets. Local
holidays must also be considered. Perhaps because of a single day that is a holiday in the town, the FSP
cannot bid in an entire window.

e High dependence on Air Conditioning. It is difficult to participate in LP markets with Air Conditioners in
industries where these consumptions are electrically significant (in food industries and in general) since

it is difficult in the long term to estimate a level of need.
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8 Conclusions

The Spanish demonstrator develops activities at two Spanish DSO networks to address local constraints in
both long-term and short-term local markets. The objectives include testing market procedures to obtain
flexibility services that meet DSO requirements, demonstrating the suitability of solving network congestions
with demand response from different Distributed Energy Resources (DERs), implementing the flexibility

provision and acquisition of it through market platforms.

Overall, the demonstrations aim to showcase the potential of various flexibility services to address local
congestions efficiently and sustainably, using a combination of market-based approaches and collaboration
among different DERs (mainly industrial and residential customers) comparing both traditional and flexibility
solutions. The Spanish demonstrator considered providers located in selected areas where DSOs operates: i-DE

in Murcia and in Madrid (Cantoblanco) areas and UFD in Alcala de Henares, Madrid.

The study tested the different market phases obtaining satisfactory results. The FSPs could be efficiently
connected to the market platforms developed by OMIE, where different tests were carried out to demonstrate

all market phases: from prequalification, forecasts, market clearing, monitoring and activation until settlement.

The results show how the use of local flexibility markets, to acquire flexibility, can work as an alternative to
traditional network reinforcement for DSOs to address congestion problems in the distribution network using
distributed resource flexibility. The demonstrator utilized OMIE platforms to acquire flexibility, covering
successfully all the tasks involved in the acquisition process: receive DSOs’ needs, open market sessions for
flexibility procurement, receive bids from FSPs, perform the market clearing, and communication of market
results to different stakeholders. Additionally, the long-term platform worked as an FSP register as part of the

prequalification process.

The flexibility providers were able to deliver the contracted amount on time and duration in almost all cases.
However, some barriers were identified during the development of the demos, including customer engagement
challenges, maintaining customer comfort, baseline calculation, adjusting market production needs for

industrial providers and lack of regulatory rules for incentives/penalties.

Lack of customer participation was identified as the biggest challenge, for that reason, demo site selection
was motivated more by the feasibility to engage potential flexibility providers in a trial framework than by the

network need, which was simulated accordingly.

To overcome the rest of the barriers, demo site dates (days and activation flexibility schedule) were selected
in agreement with the engaged FSPs to avoid possible inconvenient to building users or production development

in the case of industrial participants.
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Some of the features in the platform are still to be further developed such as the absence of notifications to
FSPs about the opening of an intraday market and the need for certain labels to provide complete information.
Additionally, it is currently necessary to log onto the long-term platform to obtain information about which FSP
has been selected to provide the service, as it is not available in the short-term platform. This would enhance

the communication among actors and provide information to the market operator for the settlement.

The demonstrator highlights the challenges of measuring the impact of FSP load reduction on the asset load
as it constitutes a small percentage of the total asset load. Finally, due to delays in customer engagement,
Cantoblanco tests were conducted in a forced situation during winter in Spain, and additional heating was
required to test the cooling systems' flexibility capabilities, which were evaluated on Saturdays using the load
before activation as baseline. These findings suggest that further improvements are necessary to optimize the

testing process and ensure accurate and real conditions.

Overall, the demonstrator highlights the potential of local flexibility markets to address network constraints
in a cost-effective manner. Nonetheless, further efforts are required to overcome the identified barriers and
make these markets a reality. The demonstrator provides valuable insights into the challenges and opportunities
of local flexibility markets and can inform future research and policy decisions in this area. The successful
implementation of these objectives could pave the way for more widespread adoption of flexibility services in
the Spanish electricity system, leading to a more resilient and cost-effective solutions providing relevant inputs

for the European development.
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Annex A Appendices

A.1 WECL-ES-01: Long-term congestion management

WECL-ES-01 - Long-term congestion management

Based on IEC 62559-2 edition 1

1. Description of the use case

1.1. Name of use case

Use case identification

ID Domain Name of use case

WECL-ES-01 Local congestion management Long-term congestion management

1.2. Version management

Version management

Version No. |Date Name of author(s) Changes \Approval status
0.1 27/04/2021 COMILLAS, i-DE, UFD, OMIE Draft

0.2 21/05/2021 COMILLAS, i-DE, UFD, OMIE Up to section 3.2 Draft

0.3 26/06/2021 COMILLAS, i-DE, UFD, OMIE Up to section 5 Draft

1.0 07/09/2021  |COMILLAS, i-DE, UFD, OMIE KPIs included Approved

1.1 20/04/2023 COMILLAS, i-DE, UFD, OMIE KPIS updated

1.3. Scope and objectives of use case

Scope and objectives of use case

This BUC is focused on the long-term procurement of congestion
management products by the DSO. The main objective of the BUC is to
Scope ensure that the DSO can procure flexibility in advance to solve specific local
system loading issues on the distribution system thus deferring/eliminating
the need for traditional system upgrades

1. To apply market procedures to obtain flexibility services attending
DSO requirements.
2. Demonstrate that long term agreements are suitable amongst

QRUESHiE) different available DERs
3. Implement flexibility provision/usage through a market platform.
4. Use consumer's demand-response in efficient flexibility services.
Related business case(s) WECL-ES-02
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1.4. Narrative of Use Case

Narrative of use case
Short description

This BUC describes the DSO long term procurement of flexibility services through a market mechanism to avoid
congestions at the distribution medium or low voltage networks.

It describes the exchange of information and processes that should be established between DSO, Independent
Market Operator (IMO) and Flexibility Provider (FSP). This BUC is divided into five scenarios, namely the five
service steps defined in the Active System Management (ASM) report listed in Ch. 3.2 below:

Prepare/Pre-qualification: The process in which it is checked whether a unit can deliver the product it
intends to sell.

Plan/Forecast: Planning of grid utilization and identifying potential congestions.

Market Phase: Market opening, qualification, bids collection, market clearing and communication of
results.

Monitoring and Activation: Grid monitoring and flexibility bids activation to solve the forecasted
congestion management

Measurement phase: Validation of delivery

Complete description

This BUC will demonstrate the long-term congestion management procurement of local flexibility products by
the DSO.

This BUC describes the exchanges of information and the processes that should be established between DSO,
IMO and FSP to solve distribution network local congestions.

The objective is to procure products to ensure the network remains secure and does not go beyond its firm
capacity at times of peak demand. The products can be procured from weeks to years ahead delivery and is
aimed towards MV/LV flexibility providers.

The DSO procures the product in the long-term (years to weeks ahead delivery). The DSO procures a band of]
flexibility that will be activated when needed or as scheduled, one or more times during the life of the contract.
The flexibility providers receive a payment for the availability during the life of the contract and if activation is needed,
the flexibility provider may receive an additional utilisation payment or not (to be defined at the contract). If the|
activation is not delivered, penalties may be applied to the flexibility provider. If the flexibility is delivered as
contracted, the DSO proceeds with the settlement as agreed at the contract.

Scenarios:
1. Prepare/Pre-qualification:

The pre-qualification process starts once the flexibility service provider expresses interest in entering the
flexibility market. This process serves to ensure that a particular flexibility service provider is capable of
delivering a given product. This has to be ensured from two perspectives, namely the grid pre-qualification and
product pre-qualification.

The former ensures that the resource meets the technical requirements to be able to deliver the product and
proceed to the market phase and eventually be selected by a system operator. In principle, the grid pre-
qualification will be done by the DSO, as FSPs in this BUC are connected to MV and LV grids. The grid pre-
qualification may involve both internal simulations by the DSO and/or specific field tests with the FSP.
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The market or product pre-qualification aims at ensuring that the FSP can participate in a particular market and
can provide a particular service considering market and product design aspects. In principle, the product pre-
qualification should be done by IMO.

If the results of the two types of pre-qualification are approved, the entry of the FSP into the flexibility market
is allowed. The validity of the pre-qualification can be indefinite, limited to a certain period of time or
conditioned to predefined aspects (e.g. grid conditions).

Considering that this BUC WECL-ES-01 describes the long-term products for the Spanish demonstration, it is also
possible that the pre-qualification process starts once a market session is open, considering that a market
session can last for weeks or longer.

Whenever possible, the pre-qualification processes (grid and product) will be combined or coordinate, aiming
at having the simplest possible process for the FSP. Likewise, the pre-qualification processes of WECL-ES-01 and
WECL-ES-02 will also aim at coordination and simplification whenever the requirement allow to.

2. Plan/Forecast:

In this service phase, the DSO carries internal analysis (e.g. forecasts, power flows) to detect congestions in the
grid, which could be solved by the long-term procurement of flexibility. This service phase happens years to
weeks ahead.

3. Market Phase:

Based on the flexibility needs identified in the previous market phase, the DSO is able to call a market through
the market platform (described in SUC-ES-01). This market, operated by the independent market operator, will
procure either availability only or availability and activation. The availability means a capacity band (e.g. in kW)
with a start and finish times defined, in which the FSP is expected to provide the flexibility upon the DSO’s call.
Alternatively, the availability can also mean that the FSP is obliged to bid in the short-term local congestion
management markets (defined in WECL-ES-02) activation products, in which capacity and duration of activation
are predefined (in kWh). It is also possible to the DSO to procure activation in the long-term, defining
weeks/months in advance the day, time, capacity and duration of activations.

This market phase can be classified as a local market model. It is an auction type of market, in which the gate
opening time takes place from than more than year-ahead to weeks ahead. The gate closure time takes place a
week-ahead delivery. FSPs participating should have resources connected to medium or low voltage levels.

During this phase there is a qualification process to check if the flexibility provider is able to provide the demand
service in terms of quality and cost.

The results of the auction will be published.

4. Monitoring and Activation:
This service phase takes place close to real-time and in real-time. The DSO will monitor the conditions of the
grid in real time and send the activation signals to the FSPs committed in the market phase, in accordance to
the type of product procured.
When activating the FSPs, the DSO will consider the actual state of the grid. Emergency states in which the

procured flexibility activations cannot be concluded are outside the scope of this BUC WECL-ES-01. Emergency
states are situations in which market procedures are no longer appropriate to ensure the security of the system.
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5. Measurement phase:

In this final service phase, the MO and/or DSO will verify if the flexibility was provided in accordance to the
product procured in the market phase. This service phase can take place in the real-time and/or after the real-
time. For the measurement of flexibility, a baseline has to be previously defined, to which the actual metered
data of the FSP can be compared too. If the FSP is not able to deliver the flexibility in accordance to the
predefined market conditions and agreed baseline, penalties may apply, which would decrease the
remuneration received by FSP.

1.5. Key performance indicators (KPI)

Key performance indicators

ID |Name Description Reference to mentioned use case objectives
Compare cost for flexibility with avoided
1 Cost traditional grid cost (Cost of the All
effectiveness [flexibility solution against traditional
solution).

The term ICT cost comprises the
information and communication

2 |ICT costs technologies necessaries for DSO-MO-
FSP coordination through platforms to
develop new local markets.

+ Implement flexibility provision/usage through
a market platform.

+ Use consumer's demand-response in efficient
flexibility services.

Flexible power that can be used for
congestion management at a specific
id t,i.e., th ilabl
er! .sg'gm.en ! e. © ava'l ab'e power + Demonstrate that long term agreements are
. flexibility in a defined period (eg. per . . .
Available suitable amongst different available DERs
3 s day) that can be allocated by the DSO at , . .
Flexibility e . + Use consumer's demand-response in efficient
a specific grid segment, measured in flexibilit .
MW. This is in relation with the total ExIbIIy services.
amount of power in the specific grid
segment in the same period.

*  To apply market procedures to obtain
flexibility services attending DSO
Error of load |Error of load forecast calculated T hours . v 8
4 . requirements.
forecast in advance , . -
+  Use consumer's demand-response in efficient
flexibility services.

Power . .
Tracking error between a set-point
5 [Exchange All
. requested by the SO and the measure
Deviation
Asset load This indicator measures the percentage
. decrease of load demand in the
6 |profile - . All
. requested asset by a flexibility provider
variation
resource.
This indicator measures the volume of *  To apply market procedures to obtain
Volume of transactions in kW. This indicator will be flexibility services attending DSO
7 [transactions |used to measure the volume of requirements.
(Power) transactions (cleared bids) during the + Implement flexibility provision/usage through
examined period T for each product. a market platform.
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Key performance indicators

ID

Name

Description

Reference to mentioned use case objectives

Demonstrate that long term agreements are
suitable amongst different available DERs

Number of
transactions

This indicator measures the number of
transactions. This indicator will be used
to measure the number of offered and
cleared bids for each product

To apply market procedures to obtain
flexibility services attending DSO
requirements.

Implement flexibility provision/usage through
a market platform.

Demonstrate that long term agreements are
suitable amongst different available DERs

This indicator measures the percentage

To apply market procedures to obtain
flexibility services attending DSO

restrictions

Number of . . requirements.
of products tested in the demos with . ..
9 |products per + Implement flexibility provision/usage through
respect to the number of products
demo . a market platform.
initially targeted by the demos.
+  Demonstrate that long term agreements are
suitable amongst different available DERs
S +  To apply market procedures to obtain
This indicator measures the percentage .p.p.y . P .
] L flexibility services attending DSO
of customers actively participating in the .
. . requirements.
Active demo with respect to the total - -
10 S + Implement flexibility provision/usage through
participation |customers that accepted the
- s . a market platform.
participation. This indicator will be used
+ Demonstrate that long term agreements are
to evaluate customer engagement plan. . ) >
suitable amongst different available DERs
+  To apply market procedures to obtain
flexibility services attending DSO
Number of C .
11 ESPs Number of FSPs joining the platform requirements.
+ Implement flexibility provision/usage through
a market platform.
*  To apply market procedures to obtain
flexibility services attending DSO
Ease of access to the flexibility market . v 8
- . . . . requirements.
for flexibility service providers, including I .
12 [Ease of access s . +  Implement flexibility provision/usage through
accessibility, no redundant barriers to
. . a market platform.
entry, user-friendliness.
+ Demonstrate that long term agreements are
suitable amongst different available DERs
Number of
13 avoided Avoided congestions thanks to the Al
technical measures implemented in the demo

1.6. Use case conditions

Use case conditions

IAssumptions

The DSO is allowed to use flexibility solutions to defer/eliminate traditional capital investments where they are
appropriate and cost-effective.
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A congestion constraint and the associated investment to solve it, will be simulated in the demo in order to
compare it with a flexibility solution.

It is assumed that settlement conditions are well defined and clearly state eventual needs for compensations
and/or financial adjustments among affected parties in the flexibility provision process (e.g. BRPs, BSPs,
Aggregators).

Prerequisites

For the demo: To have at least one flexibility provider in an area where a congestion can be simulated. Analyze
the area and define possible congestion and solutions with and without flexibility providers.

To include in business regulation needs to be defined:
Individual DERs, aggregators, and independent aggregators have to be allowed by regulation to provide
flexibility to the DSO.

DSO have to be able to procure flexibility from FSPs, as well as receive financial compensation for the flexibility
procurement and have economic incentives to do so.

1.7. Further information to the use case for classification/mapping

Classification information

Relation to other use cases

WECL-ES-02, SUC-ES-01

Level of depth

Generic

Prioritisation

High priority

Generic, regional or national relation

National

Nature of the use case

Business Use Case

Further keywords for classification

Local congestion management, Distributed energy resources, flexible providers, traditional investment, long
term

1.8. General remarks

2. Diagrams of use case

|Diagram(s) of use case
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Activity: BusinessUseCasel - scenari... /
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3. Technical details

3.1. Actors

lActors

Grouping
domains, zones)

(e.g.

Group description

Operator (IMO)

an independent market operator, an existing one (e.g. a NEMO), or a
system operator.

Further
lActor .. ! i
lActor name lActor description i o’.".mt'on .
type specific to this
use case
According to the Article 2.6 of the Directive: "a natural or legal person
Distribution responsible for operating, ensuring the maintenance of and, if]
Svstem Role necessary, developing the distribution system in a given area and,
y where applicable, its interconnections with other systems and for
Operator (DSO) ) I
ensuring the long-term ability of the system to meet reasonable
demands for the distribution of electricity".
Responsible for calling, clearing, communicating results and possibly
Independent . . . - -
settling the provision of distributed flexibility. This role can be taken by
Market Role

Distributed
Energy
Resource (DER)

Device

Resources connected at the distribution grid capable of providing active
power flexibility, either upward/downward or both. It can comprise
several different roles and devices such as demand response
(actor/role), distributed generation, electric vehicles, and storage
systems.

Flexibility
Service Provider
(FSP)

Role

Generic role which links the role customer and its possibility to provide
flexibility to the roles market and grid; generic role that could be taken
by many stakeholders, such as an aggregator or individual distributed
energy resources.

3.2. Reference

S

ENTSO-E Role Model;

CEDEC, EDSO, ENTSO-E, Eurelectric, and GEODE, “TSO-DSO Report: An Integrated Approach to Active System
Management,” 2019. Accessed: Jul. 19, 2019. [Online]. Available: https://www.entsoe.eu/news/2019/04/16/a-
toolbox-for-tsos-and-dsos-to-make-use-of-new-system-and-grid-services/

4. Step by step analysis of use case
4.1. Overview of scenarios

Scenario conditions
; : i

No. Pl Scena'rlo' fimary Triggering event |Pre-condition Post-condition
name description actor
Prepare/Pre The process in The DSO and/or  [The FSP complies The FSP is

1 p' s which it is checked [DSO the IMO receives a |with the successfully verified
qualification . . .

whether a unit can request from a FSP |prerequisites and tested, receiving
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Scenario conditions

Scenario Scenario Primary|__ . , " I
No. .. Triggering event |Pre-condition Post-condition
name description actor
deliver the product to be pre-qualified [publicly made the permission to
it intends to sell. to offer the long- [available by the offer the products to
term local DSO/IMO which the
congestion prequalification was
management aimed at.
products
The D mput
. . o The DSO identifies a | 1c DO computes
Planning of grid The distribution . Lo . the amount of
e . situation in which -
utilization and system optimizer congestion are flexibility needed for
2 |Plan/Forecast |identifying DSO quantifies the & . the different types of
. expected in the .
potential amount of medium or lon products in the
congestions. flexibility needed & different timesteps
term.
and calls a market.
Market opening, The DSO calls a FSP are prequalified
qualification, bids market for the to provide the Markets are cleared
3 [Market phase coIIe.ction, market IMO proFu.r.ement of servi.c.e. Fyrther and I.:SPs are .
clearing and flexibility qualification is nominated to deliver
communication of calculated in evaluated within thisfthe product.
results scenario 2. scenario.
Grid monitoring . The FSP and the DSO
B The real-time for
and flexibility bids . have the necessary |The FSP successfully
o L the provision of a . .
Monitoring  |activation to solve ) . |communication receives the order to
4 L DSO service procured in |, .
and activation [the forecasted A infrastructure for provide the
. scenario 4 - -
congestion the activation order |flexibility.
approached
management to be sent
Metering data is
The service is bein successfully received|The DSO compares
L . . g by the DSO with the [the metered data
Measurement |Validation of provided in real- . .
5 . . DSO . . necessary with the baseline
phase service delivery time or it has been . .
already brovided granularity and a previously computed
yp baseline method or sent by the FSP.
was determined
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4.2. Steps — Scenarios
Prepare/Pre-qualification

Scenario #1 description

The process in which it is checked whether a unit can deliver the product it intends to sell.

Scenario step by step analysis

Scenario
Scenario name Prepare/Pre-qualification
Information |Information |(Information .
Step .. . .. . . Requirement,
No Event Name of process/activity|Description of process/activity Service |producer receiver exchanged R-IDs
(actor) (actor) (IDs)
I.E.01
ESP requests to be bre- The FSP requests to the IMO to be LE.02
1.0 . 'q P Pre-qualification request |pre-qualified to offer a certain type|CREATE |FSP IMO o
qualified of product I.E.03
P 1.E.04
11 IMO prgces.ses market Product prequalification The IMO p.rocesses the -market EXECUTE|IMO IMO
prequalification prequalification.
FSP is  notified if]
Notificati issi I.E.
1.2 |information provided is d:tt;)lcatlon (missing The IMO requests missing data GET IMO FSP LE 8131
incomplete o
FSP ts back missi I.E.03
1.3 reports back missing Missing data The FSP reports back missing data |REPORT |FSP IMO
data I.E.04
IMO notifies the The notifies the completion on data
1.4 |completion of data|Notification(complete) |collection process for the purpose|CLOSE [IMO FSP
collection of pre-qualification
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Scenario

Scenario name

Prepare/Pre-qualification

of the activation.

Information |Information |(Information .
Step L. . .. . . Requirement,
Event Name of process/activity|Description of process/activity Service (producer receiver exchanged
No R-IDs
(actor) (actor) (IDs)
I'\L/Jlglificafcci)c::larredsuestpfrs; Forward req. for grid pre The IMO forwards pre-qualification I.E.O3
1.5 [quan q yard req. Tor grd pres o quest for technicalREPORT [IMO DSO £
technical qualification I I.E.04
. prequalification
prequalification
The DSO may decide that field tests
are necessary to ensure that
50t DSO a.ssessthe n.eed foraAsses.sment -of .need forflexipility can be provided by the EXECUTEIDSO DSO
technical validation technical validation applicant FSP. In this step, the DSO
assess internally the need for field
tests
2.1 |need for a technicallNotification . REPORT |DSO FSP
Validation new requirement, as well as the
details for the technical validation.
29 FSP écknowled.ges the Confirmation Thg FSI'D acknowledges the technical REPORT |Esp DSP
technical validation need validation need
The DSO may send a setpoint
2.3 [Technical validation test [Technical validation test [directly to the DER at the moment|GET DSO DER

1 Changes in numbering at the step-by-step analysis (e.g. 1.5 to 2.0) are meant to provide a more intuitive visualization of the sequence diagrams, signalling the end of one process and the start of
another.
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Scenario
Scenario name Prepare/Pre-qualification
Information |Information |(Information .
Step L. _ . . . Requirement,
Event Name of process/activity|Description of process/activity Service (producer receiver exchanged
No R-IDs
(actor) (actor) (IDs)
The DER sends metering data
2.4 |DER sends metering data|Metering data regarding the technical pre-|REPORT [DER DSO I.E.06
qualification directly to the DSO.
DSO  processes the Process technicaIThe DSO internally processes the
2.5 |results from technical| . results of the technical validation|EXECUTE|DSO DSO
o validation
validation test
DSO notifies on
. A . The D ifi he IM h
2.6 |successful technical|Notification(positive) e DSO notifies .t © .O (?n t eREPORT DSO IMO
. result of the technical validation
validation
The IMO registers . . .
2.7 linternally the FSP as pre- Beglster . B The IMO reg!sters internally the FSP CREATE |IMO IMO
o information(positive) as pre-qualified
qualified
The FSP is communicated . .
2.8 |on the successful pre_Approvgq . The FSP is commL.Jr.uca.ted on theGET IMO FSP
e prequalification successful pre-qualification
qualification
The IMO registers to the . . The IMO registers to the Market
Market Platform the[Registration of pre- Market
2.9 e Platform the successful pre-|CREATE |IMO
successful pre-|qualified FSP e Platform
I qualification
qualification
DSO notifies on
The DSO notifies the IMO th
2.10 |unsuccessful  technical[Notification(negative) € n0||es. © . (?n eREPORT DSO IMO
. result of the technical validation
validation
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Scenario

Scenario name

Prepare/Pre-qualification

Information |Information |(Information .
Step L. _ . . . Requirement,
Event Name of process/activity|Description of process/activity Service (producer receiver exchanged
No R-IDs
(actor) (actor) (IDs)
The IMO registers . . . . .
R fi The IM Ily the FSP
2.11 finternally the FSP as not|\ceorer  informationiThe IMO registers internally the FSPl oo e |10 IMO
e (negative) as not pre-qualified
pre-qualified
The FSP is communicated
The FSP i i h
2.12 |on the unsuccessful pre-|Denied pre-qualification e FSP is communllcjatec.i on t ClGeT IMO FSP
e unsuccessful pre-qualification
qualification
If no technical validation . _— .
is necessar DSO[Notification (positive orhc no technical validation is
2.13]|. v, . . P necessary, DSO informs no technical[REPORT |DSO IMO
informs no technical pre-|negative) e
e pre-qualification result
qualification result
The IMO registers
internally the result ofRe ister informationThe IMO registers internally the
2.14 [the pre-qualification g. . . result of the pre-qualification|CREATE [IMO IMO
. (positive or negative) . .
process (positive or process (positive or negative)
negative)
Z:et?: ISrC:-mL:z:Jizlc(;atEE: Notification (Approved orThe FSP Is communicated on the
2.15 : q. . . PP pre-qualification result (positive or[REPORT [IMO FSP
result (positive or[Denied) .
. negative)
negative)
The IMO ist to th
Maerket rs;gz;tsfsrrr; ° th: Registration  of  pre-[The IMO registers to the Market Market
2.16 qualified FSP (iflPlatform  the  successful  pre-[CREATE |[IMO
successful pre- A Platform
e approved) qualification
qualification
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Step No 1.x / Name of process

Business section:

Information sent:

Business object Instance name Instance description

Plan/Forecast

Scenario #2 description

Planning of grid utilization and identifying potential congestions.

Scenario step by step analysis

Scenario
Scenario name Offering
Information |Information |Information
Step Name of] . .. . . . f f . f Requirement,
No Event e Description of process/activity Service |producer receiver exchanged R-IDs
P y (actor) (actor) (IDs)
DSO evaluates The DSO evaluates ir)tf:.rnally .the nee.:d for. along-
term market for flexibility. This step is an internal
the need for 3DSO - evaluates theactivit exclusive to the DSO, and therefore no
1.0 |long-term need for a long-term|. Y . o EXECUTE|DSO DSO
= .. |information exchanges with other actors take
market for|market for flexibility . .
flexibilit place. Therefore, the internal steps carried out by
¥ the DSO are not modelled in detail.
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Market phase: long-term

Scenario #3 description

Market opening, qualification, bids collection, market clearing and communication of results

Scenario step by step analysis

Scenario
Scenario name
step Name of - » . Information Infor:mation Information e
Event . .. |Description of process/activity Service |producer receiver exchanged
No process/activity R-IDs
(actor) (actor) (IDs)

DSO requests a long-term market based on

the results of scenario 2 (plan and forecast). I.E.07 (generic
1.0 DSO requests a long-|Call for a long-|At this request, several parameters will CREATE |pso Market attributes)

" [term market term market have to be informed by the DSO. These Platform I.E.08 (product
parameters are grouped into (i) generic parameters)
attributes and (ii) product parameters

11 Notification of market|Notification  of|The IMO is notified that a market request REPORT Market IMO
request market request |was created by the DSO platform
The IMO validates the information
provided by the DSO (IEO7 and IE08). N.B.:
IMO  validates and . Intermediated steps in which the IMO may
Preparation  of|. . . . .
1.2 |prepares a market . identify missing information, request|EXECUTEIMO IMO
. market session . )
session completion from the DSO, and final
completion by the DSO are omitted for the
sake of simplicity.
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Scenario
Scenario name
step Name of o » ' Information Infor'matlon Information e
No Event rocess/activit Description of process/activity Service |producer receiver exchanged R-IDs
P y (actor) (actor) (IDs)
IMO opens call for alOpen call for aThe. IMO, after validating th.e market Market
1.3 session, opens the market session in the|EXECUTE|IMO
long-term market long-term market Platform
Market Platform
14 FSPs are notified of a|Notification The Market Platform notifies the FSP about REPORT Market ESp I.E.08 (not all
" |market opening (Open Market) [a market opening. Platform parameters)
Considering that the long-term products
can be negotiated for weeks or months, it is
possible for the pre-qualification phase to
Pre-qualification period|Pre-qualification |run in parallel with the market phase.
1.5 N/A N/A N/A N/A
ends end Nevertheless, for FSPs to be able to / / / /
participate in a market session, the pre-
qualification process should be concluded
at this step no. 1.5
This step market the beginning of the
20 IMO.|?<, |nfor.med of pre-Prg-quallfled quallflcatlon prf)Fess. The IMO receives aGET Market IMO LE.09
qualified units units list of pre-qualified units for that market Platform
session
This step market the beginning of the
DSO is informed of pre-|Pre-qualified qualification process. The DSO receives a Market
2.1 - . . . . . GET IMO I.E.09
qualified units units list of pre-qualified units for that market Platform
session
The IMO proceeds with the market
29 IMO procee'd's W'Ith the Marl'<e':t ' qualfflcatlon. The 'IMO checks the EXECUTElIMO IMO
market qualification qualification maximum power to bid from FSPs and the
existence of financial warranties.
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Scenario
Scenario name
step Name of o » ' Information Infor'mation Information e
No Event ety Description of process/activity Service |producer receiver exchanged R-IDs
(actor) (actor) (IDs)
IMO registers a list ofQuaIified FSPs|The IMO registers a list of qualified units Market
2.3 |qualified units (market g . g REPORT (IMO I.E.10 (market)
e (market) (market qualification) Platform
qualification)
A process by which the DSO verifies the DER
capacity to meet the requisites of the
. . specific
2.4 [PSO proceeds with thejTechnical requirement. All the resources in thelEXECUTE|[DSO DSO
technical qualification [qualification o . .
specific area will be checked to determine
which ones are capable of providing the
required service.
DSO registers a list of . . . - .
lifi FSPs[The D I f lif Mark I.LE.1
2.5 |qualified units (technicalo“ua ! I.ed SPsiThe Sfo reglst.e.rs a. ist of qualified units REPORT [DSO arket 0 .
I (technical) (Technical qualification) Platform (technical)
qualification)
The Market Platform
cros§c'hec.ks . both Consolidation The'l'\/lar.ket P.Iatform crosschecks both Market Market LE10
2.6 |qualification lists and e L. qualification lists and produces the|CREATE .
(qualification) . . Platform Platform (consolidated)
produces the consolidated list
consolidated list
The Market Platf
e. arke - attorm Publication of[The Market Platform publishes/notifies Market I.E.10
3.0 |publishes/notifies i . REPORT FSP .
. qualified FSPs qualified FSPs Platform (consolidated)
qualified FSPs
The Market Platform
31 publishes/notifies Publication of[The Market Platform publishes/notifies REPORT Market DSO I.E.10
"~ |qualified FSPs to thel|qualified FSPs qualified FSPs to the DSO Platform (consolidated)
DSO
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Scenario

Scenario name

Information |Information |Information .
Step Name of L. .. . . Requirement,
No Event ety Description of process/activity Service |producer receiver exchanged R-IDs
(actor) (actor) (IDs)
. Qualified FSPs may bid to the market
FSP k Mark
3.2 s:ssio:Ids to market Bid session as long as market session is open|CREATE |FSP PI::fo(ertm I.LE.11
(before the Gate Closer Time [GCT])
4.0; |Market platform notifies|Market closure . Market
! Mark latf f h T REPORT FSP;IM
41 lthe GCT (GCT) arket platform notifies the GC (6} Platform SP;IMO
4.2 Market Platform clears Market clearing |Market Platform clears the market EXECUTE Market Market
the market Platform Platform
4.3; |Market Platform reports Market results  |Market Platform reports market results REPORT Market IMO;DSO
4.4 |market results Platform
The IMO checks the market results for|
IM li he[Validati f
4.5 O validates  theValidation ° inconsistences. After that, results arel[EXECUTE|IMO IMO
market results results .
validated
4.6 IM.O registers thelValidated market IMO registers the validated market results [REPORT (IMO Market I.E.12 (market)
validated market results|results platform
The DSO checks the market results for|
D li he[Validati f I.E.12
4.7 S0 validates  theValidation Minconsistences (from a technical|EXECUTE|DSO DSO .
market results results . (technical)
perspective).
DSO ist the|Validated ket Market I.E.12
4.8 ) registers e|yanaated marke DSO registers the validated market results [REPORT |DSO arke .
validated market results|results platform (technical)
The Market Platform Consolidation The Market Platform consollqate.s the Market Market LE12
4.9 |consolidates the market market results based on the validation by|CREATE .
(market results) Platform Platform (consolidated)
results the IMO and the DSO
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Scenario
Scenario name
step Name of o » ' Information Infor'matlon Information e
No Event rocess/activit Description of process/activity Service |producer receiver exchanged R-IDs
- 4 (actor) (actor) (IDs)
4.10;|Market participants and T -
! Notif Mark D FSP IM Mark I.E.12
4.11;[IMO are informed of] orication arket participants (DSO, FSPs) and IMOjg ey [Market DSO;FSP;IMO .
) (market results) [are informed of final market results Platform (consolidated)
4.12 [final market results
Monitoring and Activation
Scenario #4 description
Grid monitoring and flexibility bids activation to solve the forecasted congestion management.
Scenario step by step analysis
Scenario
Scenario name
step Name of - N . Information Infor.matlon Information T
Event .. Description of process/activity Service |producer receiver exchanged
No lprocess/activity R-IDs
(actor) (actor) (IDs)
The DSO monitors the[Monitoring The DSO monitor the sate of the grid near
2.0 |state of the grid near|conditions near|activation in order to ensure the security of the[EXECUTE [DSO DSO
real-time (activation) [activation grid
DSO starts the gency gency p
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emergency  protocol
and the BUC s
terminated

terminated, as this situation lays outside the
scope of this BUC.

If the grid is an
emergency state, the
DSO notifies the FSP to

If the grid is an emergency state, the DSO
notifies the FSP to proceed according the
emergency protocol (outside the scope of the
BUC). For example, the FSP may be requested

data

2.2 |proceed according the|Notification . REPORT |DSO FSP
to proceed on a previously agreed way, may be
emergency  protocol L -
. exempted from providing flexibility, or may
(outside the scope of] . o L .
the BUC) not be notified at all. This situation is outside
the scope of this BUC.
If the state is within
| iti h
norma COhdItIOr]S, the If the state is within normal conditions, the FSP
FSP proceeds with the[ .. . . L . .
3.0 R . |Activation proceeds with the activation in real-time|EXECUTE |FSP DER
activation in real-time .
. according to the market results.
according to  the
market results.
DER i . . .
3.1 reports metering Metering data DER reports metering data directly to the DSO [REPORT |DER DSO I.E.06

Measurement phase

Scenario #5 description

Validation of service delivery.

Scenario step by step analysis

Scenario
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Scenario name
/ i I i / i

step Name of - » . nformation nfor.mat:on nformation e,

Event .. Description of process/activity Service |producer receiver exchanged
No process/activity R-IDs

(actor) (actor) (IDs)

D i D i teri dat t .1 of
10 [P0 receives) , tering data SO receives metering data (step 3.1 ofl.rInep DSO I.E.06

metering data scenario 4)
2.0 |the service . .. o . P . |EXECUTE|DSO DSO

. service provision [with the service procured and the baseline
provision )
predefined.

The DSO notifies Notification of-srzri/icD(—:‘sorcl)r:/fi(s)iroTws((:he ”t\eﬂr(ge:tr; t:ifli\(;(:\llis;
2.1 |the IMO on the| o . cep ‘6. bercentage REPORT [DSO IMO

cervice provision |°€TVice Provision  provision based on the deviation of the

P metering data to the agreed flexibility)

IMO proceeds The IMO proceeds with the settlement
29 with the Settlemgnt proc.estsmg. Accorfilng to the 'Ievel of service EXECUTEIMO IMO

settlement processing provision, penalties (reduction of agreed

processing price/payment) may occur.

The FSP is notified Settlement
2.3 lon the final| ..~ The FSP is notified on the final settlement  [REPORT [IMO FSP

notification
settlement
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Information exchanged

Z:f,::::;:;f’ D Name of information Description of information exchanged gsgzlrement,
I.E.01 Basic . Participant Register and basic information about the market participant such as username and password
Information
LE.02 Market participant pre-[Contact information; Fiscal data; Access contract; bank details; power of representation;
qualification information |confidentiality agreement; declaration of non-collusion
LE.03 Market resource  pre-|Market participants provide information on the resources they want to prequalify: Facility/resource
qualification information |name; Type of technology; Location; Market participant; etc.
LE.04 Technical resource pre-|[Verification of the installed capacity to provide the service: Power; CUPS (Universal Supply Point Code
qualification information |acronym in Spanish); Maximum quantity; Response time, Etc
. s In case of the need of a technical validation for prequalification, the FSP receives the information on
I.E.05 Technlca.ll valldatlon forthe when and how the test will be conducted: day; time; power to reduce/increase; duration of the
pre-qualification
test; etc.
I.E.06 Metering data Metering data from DER
Composed of generic parameters concerning the market session being requested. E.g.:
* Auction identifier
1.E.07 Generic attributes © Associated DSO -
*  Product Type: Flexibility Product
+  Type of negotiation: Auction
+ Area: Basic or aggregated.
Composed of product parameters concerning the market session being requested. E.g.:
I.E.O8 Product parameters
1. Service window: Selection of the required date and duration of the service
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Information exchanged

Information

Name of information
exchanged, ID 0

Description of information exchanged

Requirement,
R-IDs

Start date: 01/06/2021
Duration: 2 months
Selection of days: M, T, W, T, F, Sand S.
Opening time: 8:00 PM
Closing time: 10:00 PM
Availability: Selection of the capacity, the direction and the estimated hours of activation.
0 Capacity: 4AMW
0 Direction: Upwards (up for generation, down for consumption)
0 Estimated hours of activation: 120h
Activation window (in case of activation product): Specific subperiod in an activation
window when a particular DER could be activated and thus it must be available. Multiple
sets of activation windows can be defined. E.g.:
0 Day:01/06/2021
0 Hour: 19h
0 Duration: 2h
0 Capacity to modify: IMW
0 Direction: Upward
Local area: Selection of the trading area. Choice by postal code, connection point, lines...
(to be determined).
0 Area: postal code
Activation Announcement: Time in advance that a DSO informs a DER that its activation is
programmed confirmed.
Form of Remuneration: It establishes form of payment to winner DERs Two different terms
are defined availability and activation (depending on the product).
0 Type of product: availability/activation
0 Availability/Activation cap price: X €/ MW or X €/MWh

O OO0 oo

I.E.09 List of pre-qualified units

List of pre-qualified units for a given market session
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Information exchanged

Information
exchanged, ID

Name of information

Description of information exchanged

Requirement,
R-IDs

List of qualified units

List of qualified units for a given market session. The list can refer to the market qualification,

I.£.10 (markgt, technical "kechnical qualification or the consolidated list.
consolidated)
Composed of bidding information
1. General attributes
FSP identifier
.LE.11 Bid 2. Availability: Selection of the capacity, the direction and the estimated hours of activation.
Period of availability (multiple periods may be possible within the service window)
Price: for availability and/or activation
Additional parameters (complex bids) may be considered (under discussion).
. Validated market results by either the IMO (market), the DSO (technical) or the consolidated market
I.E.12 Validate market results

results.

6. Requirements (optional)
7. Common terms and definitions
8. Custom information (optional)
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A.2 WECL-ES-02: Short-term congestion management

WECL-ES-02 - Short-term congestion management

Based on IEC 62559-2 edition 1

1. Description of the use case

1.1. Name of use case

Use case identification

ID Domain

Name of use case

WECL-ES-02 Local congestion management Short-term congestion management

1.2. Version management

Version management

Version No. |Date Name of author(s) Changes Approval status
0.1 27/04/2021  |COMILLAS, i-DE, UFD, OMIE

0.2 21/05/2021 COMILLAS, i-DE, UFD, OMIE Up to section 3.2 Draft

0.3 26/06/2021 COMILLAS, i-DE, UFD, OMIE Up to section 5 Draft

1.0 07/09/2021  |COMILLAS, i-DE, UFD, OMIE KPIs included Approved

1.1 20/04/2023  |COMILLAS, i-DE, UFD, OMIE KPIs updated

1.3. Scope and objectives of use case

Scope and objectives of use case

This BUC will demonstrate the short-term local congestion management
procurement of local flexibility by the DSO. Flexibility providers at both LV

Scope and MV will be able to participate. Two time frame markets will be
considered: Day ahead and intraday.
1-To apply market procedures to obtain flexibility services attending short
Objective(s) term DSO requirements,

2- Implement flexibility provision/usage through a market platform.
3- Use consumer's demand-response in efficient flexibility services.

Related business case(s)

WECL-ES-01

1.4. Narrative of Use Case

Narrative of use case

Short description
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This BUC describes the DSO short term procurement of flexibility services through a market mechanism to avoid
congestion management at the distribution medium or low voltage network. Two time frame markets are
considered: Day ahead and intraday.

It describes the exchange of information and processes that should be established between DSO, Independent
Market Operator (IMO) and Flexibility Provider (FSP). This BUC is divided into five scenarios, namely the five
service steps defined in the Active System Management (ASM) report listed in Ch. 3.2 below:

Prepare/Pre-qualification: The process in which it is checked whether a unit can deliver the product it
intends to sell.

Plan/Forecast: Planning of grid utilization and identifying potential congestions.

Market Phase: Market opening, qualification, bids collection, market clearing and communication of
results.

Monitoring and Activation: Grid monitoring and flexibility bids activation to solve the forecasted
congestion management.

Complete description

This BUC will demonstrate the short-term congestion management procurement of local flexibility products by
the DSO.

This BUC describes the exchanges of information and the processes that should be established between DSO,
MO and FSP to solve distribution network local congestions

Two time frame markets are considered: Day ahead and intraday.

The “day-ahead” market will be used for short-term procurement of flexibility availability to support the network
in the event of an expected/programmed fault conditions as maintenance work. The DSO will procure a band of
flexibility that could be activated one or more times (to be defined in the product specifications) during the life
of the contract. The flexibility providers will receive a payment for the availability during the life of the contract.
If activation is needed, the flexibility provider may receive an additional utilisation payment or not (to be defined
in the product specifications). If activation is needed and the flexibility provider is not able to deliver it as
contracted, a penalty may apply.

The “intraday market will be used for short-term procurement of flexibility availability to help restoration or
reduce the stress on the network following an unexpected failure of equipment. The product will be contracted
close to real-time, when constraints in the network may arise. The product will be set as an energy product. In
this product, the DSO procures flexibility with predefined activation characteristics (e.g. time of activation,
duration, ramping periods etc). At activation time, the DSO monitors the delivery of the service. . If the flexibility
provider delivers the service, the DSO proceeds with the settlement. If the flexibility provider does not deliver
the service as contracted, a penalty may apply.

Scenarios:

1. Prepare/Pre-qualification:
The pre-qualification process should start after a flexibility service provider expresses interest in entering the
flexibility market. This process serves to ensure that a particular flexibility service provider is capable of|

delivering a given product. This has to be ensured from two perspectives, namely the grid pre-qualification and
product pre-qualification.

The former ensures that the resource contains the technical requirements to be able to deliver the product and
proceed to the market phase and eventually be selected by a system operator. In principle, the grid pre-
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qualification will be done by the DSO, as FSP in this BUC are connected to MV and LV grids. The objective of the
grid pre-qualification is to ensure that the network is capable to cope with the flexibility provision by a particular
FSP. The grid pre-qualification may involve both internal simulations by the DSO and/or specific field tests with
the FSP.

The market or product pre-qualification aims at ensuring that the FSP can participate in a particular market and
can provide a particular service considering market and product design aspects. In principle, the product pre-
qualification should be done by IMO.

If the results of the two types of pre-qualification are approved, the entry of the FSP into the flexibility market
is allowed. The validity of the pre-qualification can be indefinite, limited to a certain period of time or
conditioned to predefined aspects (e.g. grid conditions).

Whenever possible, the pre-qualification processes (grid and product) will be combined or coordinate, aiming
at having the simplest possible process for the FSP. Likewise, the pre-qualification processes of WECL-ES-01 and
WECL-ES-02 will also aim at coordination and simplification whenever the requirement allow to.

2. Plan/Forecast:

In this service phase, the DSO carries internal analysis (e.g. forecasts, power flows) to detect structural
congestions in the grid, which could be solved by the short-term procurement of flexibility.

This service phase may happen in the day-ahead or in the intraday. Results from previous markets (e.g. from
long-term markets described in WECL-ES-01) are also taken into account in order to quantify the flexibility need.

3. Market Phase:

Based on the flexibility needs identified in the previous market phase, the DSO is able to call a market through
the market platform. This market will procure either availability or availability and activation. Availability means
a capacity band (product defined in kW) with a start and finish times defined, in which the FSP is expected to
provide the flexibility upon the DSQ’s call. Activation is predefined in terms of day, time, capacity and duration
of activations (product defined in kWh). In principle, the day-ahead market will be open for availability and
activation procurement, while the intraday will be used for activation procurement.

This market phase can be classified as a local market model.

During this phase there is a qualification process to check if the flexibility provider is able to provide the demand
service in terms of quality and cost.

The results of the auction will be published to market participants. In addition, the scheduling of FSPs is
integrated into to the notification sent to the TSO.

4. Monitoring and Activation:

This service phase takes place close to real-time and in real-time. The DSO will monitor the conditions of the grid
in real time and send the activation signals to the FSPs committed in the market phase, in accordance to the
type of product procured. When activating the FSPs, the DSO will consider the actual state of the grid. Emergency
situations in which the procured flexibility activations cannot be concluded are outside the scope of this BUC
WECL-ES-01.
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Considering that this BUC describes services that could be requested close to real-time, it also foresees the
possibility of both manual and automatic activation by the DSO. In the case of the latter, the DSO could send
activation setpoints directly to the DER, while in the case of the former, activation setpoints are sent to the FSP
that manually activates the DER’s flexibility.

5. Measurement phase:

In this final service phase, the MO and/or DSO will verify if the flexibility was provided in accordance with the
product procured in the market phase. This service phase can take place in real-time and/or after the real-time.
For the measurement of flexibility, a baseline has to be previously defined, to which the actual metered data of]
the FSP can be compared too. If the FSP is not able to deliver the flexibility in accordance with the predefined
market conditions and agreed baseline, penalties may apply, which would decrease the remuneration received
by FSP.

1.5. Key performance indicators (KPI)

Key performance indicators

ID IName Description Reference to mentioned use case objectives
Compare cost for flexibility with avoided
1 Cost traditional grid cost (Cost of the All
effectiveness |[flexibility solution against traditional
solution).

The term ICT cost comprises the
information and communication

2 |ICT costs technologies necessaries for DSO-MO-
FSP coordination through platforms to
develop new local markets.

+ Implement flexibility provision/usage through
a market platform.

* Use consumer's demand-response in efficient
flexibility services.

Flexible power that can be used for
congestion management at a specific
grid segment, i.e., the available power

e s ; . + Demonstrate that long term agreements are
flexibility in a defined period (e.g. per & &

Availabl itabl t diff t available DER
3 va|. a. .e day) that can be allocated by the DSO at suttable amonlgs rierent availa ? .s.
Flexibility e . + Use consumer's demand-response in efficient
a specific grid segment, measured in flexibilit .
MW. This is in relation with the total ExIbIIy services.
amount of power in the specific grid
segment in the same period.
*  To apply market procedures to obtain
flexibility services attending DSO
4 Error of load [Error of load forecast calculated T hours requirements.
forecast in advance + Use consumer's demand-response in efficient
flexibility services.
Power . .
Tracking error between a set-point
5 |Exchange All
- requested by the SO and the measure
Deviation
Asset load This indicator measures the percentage
. decrease of load demand in the
6 |profile - . All
. requested asset by a flexibility provider
variation
resource.
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Key performance indicators

ID |Name Description Reference to mentioned use case objectives
+  To apply market procedures to obtain
This indicator measures the volume of flexibility services attending DSO
Volume of transactions in kW. This indicator will be requirements.
7 [transactions |used to measure the volume of + Implement flexibility provision/usage through
(Power) transactions (cleared bids) during the a market platform.
examined period T for each product. +  Demonstrate that long term agreements are
suitable amongst different available DERs
This indicator measures the number of
transactions. This indicator will be used
to measure the number of offered and .
. * To apply market procedures to obtain
cleared bids for each product flexibility services attending DSO
Number of requirements. - .
8 + Implement flexibility provision/usage through

transactions

a market platform.
+ Demonstrate that long term agreements are
suitable amongst different available DERs

Number of

This indicator measures the percentage
of products tested in the demos with

*  To apply market procedures to obtain
flexibility services attending DSO
requirements.

9 [|products per + Impl flexibili isi h h
p p respect to the number of products mplement flexibility provision/usage throug
demo o a market platform.

initially targeted by the demos.

+ Demonstrate that long term agreements are
suitable amongst different available DERs
S +  To apply market procedures to obtain
This indicator measures the percentage .p'p.y . P .
. L flexibility services attending DSO
of customers actively participating in the .
. . requirements.
Active demo with respect to the total - -
10 . + Implement flexibility provision/usage through
participation |customers that accepted the
S N . a market platform.
participation. This indicator will be used
+ Demonstrate that long term agreements are
to evaluate customer engagement plan. . ) >
suitable amongst different available DERs
*  To apply market procedures to obtain
flexibility services attending DSO
Number of C .
11 ESPs Number of FSPs joining the platform requirements.
+ Implement flexibility provision/usage through
a market platform.
*  To apply market procedures to obtain
flexibility services attending DSO
Ease of access to the flexibility market . Y &
. . . . . requirements.
for flexibility service providers, including - -
12 |Ease of access - . + Implement flexibility provision/usage through
accessibility, no redundant barriers to
. . a market platform.
entry, user-friendliness.
+  Demonstrate that long term agreements are
suitable amongst different available DERs
Number of  |Avoided congestions thanks to the

13 . . . All

avoided measures implemented in the demo
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Key performance indicators

ID |Name Description Reference to mentioned use case objectives

technical
restrictions

1.6. Use case conditions

Use case conditions

Assumptions

It is allowed to use flexibility solutions to secure or restore the network following an expected or unexpected
failure if they are appropriate and cost-effective.

It is assumed that settlement conditions are well defined and clearly state eventual needs for compensations
and/or financial adjustments among affected parties in the flexibility provision process (e.g. BRPs, BSPs,
Aggregators).

Prerequisites

To have at least one flexibility provider in an area where a congestion can be simulated. Analyze the area and
define possible congestion and short-term solutions with and without flexibility providers.

Individual DERs, aggregators, and independent aggregators have to be allowed by regulation to provide flexibility
to the DSO.

DSO have to be able to procure flexibility from FSPs, as well as receive financial compensation for the flexibility
procurement and have economic incentives to do so.

1.7. Further information to the use case for classification/mapping

Classification information

Relation to other use cases

WECL-ES-01, SUC-ES-01

Level of depth

Generic

Prioritisation

High-priority

Generic, regional or national relation

National

Nature of the use case

Business Use Case

Further keywords for classification

Local congestion management, Distributed energy resources, flexible providers, traditional short term solutions,
short term
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1.8. General remarks

2. Diagrams of use case

Diagram(s) of use case

Use Case: BusinessUseCase2 - overview /

N «Rolen uRolen «Rolen
S DsS0 Independent Market TS0
N (from Rolk Operator (from Roles)
whas»
~ T3
hY
Short-term congestiol
management <=user>
aRolen
Flexibility Service Provider
|
| (from Roles)
|
| I
|
|
! i
I
wrelyOn» v
| f ?
|
«5UC»
_ _ «Device»
o Distributed Energy
Resource
(from Roles)
Copyright 2023 OneNet Page 235

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

Activity: BusinessUseCase? - scenarios... /

Adw\l:ylmtia\

ActivityFinal
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sd Pre-qualification /
% % % % Market Platform
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Flexibility Service Provider Independent Market Operator

Distributed Energy Resource
I

1.0 Pre-gualification request

1.1 Product pre-qualification

-
Bl

alt Pre-qualification request‘\})
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[Complete]

| 1.2 Notification{missing data)
-

1.3 missing data

1.5 Forward req. for grid pre-
qualification
E
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|

| 2.0 Assessment of need for
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)

[Necessary]
I

i
[Not necessary]
I
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hl Notification
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sd Market phase short-term /

% Market Platform % %

«Rolen «Rolex
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Flexibility Service Provider

Market)

1.4 Notification{Open

1
1.0 Callfor a short-term

Independent Market Operator DsO
| [

market

1.1 Notification of Market
T T TRequest” T T T T 7 =

_1.2 Validation of market

T
1
1
1
1
1
1
1
I session

1.3 Open call for a long-term market
(GoT)

X

«Roles
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|

seq Qualification )

2.0 Prequalified units

-

[
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T

2.3 Qualified FsPs
=" "(market)

2.5 Qualified FSPs
I (technical)
1

|
2.6 Consolidation(qualification)

i T

2.2 Automated market qualification

2.4 Technical qualification

1
3.0 Publication of qualified FSPs |

1
3.1 Publication of Qualified FSPs

loop Until GCT J

3.2 Bid(Optional or

[TResults)
1

1
I
I
[T Mandatory) >IJ_'I
1
|
]
|
1
I
1
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—I:I_ “elosurefGeT) T T T T >'|:|

|
1 4.2 Market

T
1
1
1
1
1
4.3 Market |
results
4.4 Market

results
'

: 4.5 Validation of
results

4.6 Validation of market
Mresults ~~~~ """~~~

1
4.8 Validated results
o S REY y Aya ikl sy ke S —

1
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L ; 1

}—— =]
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Results) .
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results)

I
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|
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sd Monitoring and activation ST /

R R X

uDevicen «Rolexs «Rolex»
Distributed Energy Resource  Flexibility Service Provider Dso
| | I
{from Roles) {from Roles) {from Roles)

I
|
I
|
I
|
I
|
alt The system is ) :
[
|
[
I
[
I
|
I
[

Elf—_l 1.0 Monitor conditions near
activation

[In emergency state]
1.1 Beging emergency
| protocol _-.
1.2 Notification
--------------- T S
[Within nermal u:nndiliinns] : :
| | ]
alt The activation is / : :
[Automatic] : : :
I 2.0 Send activation setpoint I
i
I
2.1 Metering data
_____________ P
I
I I I
____________ O R SR
I I I
[Manual] | | I
I I I
| | I
I | 3.0 Activation setpoint |
I
I
I
I
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3.2 Me1er|ng data
| I
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3. Technical details

3.1. Actors

Actors

Grouping
domains, zones)

(e.g.

Group description

Resource (DER)

(actor/role), distributed generation, electric vehicles, and storage
systems.

Further
Actor name e lActor description inf or.n.ratlon .
type specific to this
use case

According to the Article 2.6 of the Directive: "a natural or legal person
Distribution responsible for oPerating, .ens.urin.g the mair?tenan_ce of and, if
System Role necessary, developing the distribution system in a given area and,

where applicable, its interconnections with other systems and for
Operator (DSO) . I

ensuring the long-term ability of the system to meet reasonable

demands for the distribution of electricity".

According to the Article 2.4 of the Electricity Directive 2009/72/EC

(Directive): "a natural or legal person responsible for operating,

ensuring the maintenance of and, if necessary, developing the
Transmission transmission system in a given area and, where applicable, its
System Role [interconnections with other systems, and for ensuring the long-term
Operator (TSO) ability of the system to meet reasonable demands for the transmission

of electricity". Moreover, the TSO is responsible for connection of all

grid users at the transmission level and connection of the DSOs within

the TSO control area.

Responsible for calling, clearing, communicating results and possibly
Independent . . - e .

settling the provision of distributed flexibility. This role can be taken
Market Role by an independent market operator, an existing one (e.g. a NEMO), or
Operator (IMO) ! e !

a system operator.

Resources connected at the distribution grid capable of providing
Distributed active power flexibility, either upward/downward or both. It can
Energy Device [comprise several different roles and devices such as demand response

Flexibility
Service Provider
(FSP)

Role

Generic role which links the role customer and its possibility to provide
flexibility to the roles market and grid; generic role that could be taken
by many stakeholders, such as an aggregator or individual distributed

energy resources.

3.2. References

ENTSO-E Role Model;

CEDEC, EDSO, ENTSO-E, Eurelectric, and GEODE, “TSO-DSO Report: An Integrated Approach to Active System
Management,” 2019. Accessed: Jul. 19, 2019. [Online]. Available: https://www.entsoe.eu/news/2019/04/16/a-
toolbox-for-tsos-and-dsos-to-make-use-of-new-system-and-grid-services/
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4. Step by step analysis of use case
4.1. Overview of scenarios
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Scenario conditions

No. Pl Scena-rlo. Primary Triggering event |Pre-condition Post-condition
name description actor
The D
e DSO and/or The FSP is
the IMO receives a . -
. The FSP complies successfully verified
The process in request froma FSP | . .
L ... |with the and tested, receiving
Prepare/Pre- which it is checked to be pre-qualified prerequisites the permission to
1 A whether a unit can [DSO to offer the long .
qualification . publicly made offer the products to
deliver the product term local . .
it intends to sell congestion available by the which the
’ g DSO/IMO prequalification was
management .
aimed at.
products
The D
. . o The DSO identifies a |1 DO computes
Planning of grid The distribution . L . the amount of
e . situation in which -
utilization and system optimizer congestion are flexibility needed for
2 |Plan/Forecast |identifying DSO quantifies the 8 . the different types of
! expected in the .
potential amount of medium or lon products in the
congestions. flexibility needed & different timesteps
term.
and calls a market.
Market opening, The DSO calls a
qualification, bids market for the - Markets are cleared
. FSP are prequalified
collection, market procurement of . and FSPs are
3 |Market phase . IMO - to provide the .
clearing and flexibility . nominated to
. . service .
communication of calculated in provide the product.
results scenario 2.
Grid monitoring . The FSP and the DSO
B The real-time for
and flexibility bids the brovision of a have the necessary [The FSP successfully
Monitoring activation to solve p . |communication receives the order to
4 L DSO service procured in |, .
and activation [the forecasted . infrastructure for provide the
. scenario 4 - o
congestion the activation order |flexibility.
approached
management to be sent
Metering data is
The service is bein successfully received|[The DSO compares
. . . & by the DSO with the |the metered data
Measurement |Validation of provided in real- . .
5 . . DSO ] . necessary with the baseline
phase service delivery time or it has been . .
already brovided granularity and a previously computed
L baseline method or sent by the FSP.
was determined
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4.2.

Steps - Scenarios

Prepare/Pre-qualification

Scenario #1 description

i
I Nk

The process in which it is checked whether a unit can deliver the product it intends to sell.

Scenario step by step analysis

Copyright 2023 OneNet

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 957739

Scenario
Scenario name Prepare/Pre-qualification
step Information |Information |(Information G
No Event Name of process/activity|Description of process/activity Service |producer receiver exchanged R-IDs !
(actor) (actor) (IDs)
I.E.01
FSP requests to be pre- e L. The FSP.rfequests to the IMQ to be I.E.02
1.0 o Pre-qualification request |pre-qualified to offer a certain type|CREATE |FSP IMO
qualified of product I.E.03
I.E.04
11 MO p.rt?ces.ses market Product prequalification The IMO Processes the -market EXECUTE|IMO IMO
prequalification prequalification.
FSP is  notified if[ . . -
1.2 |information provided is ::tt;?catlon (mlssmg_l_he IMO requests missing data GET IMO FSP :Egi
incomplete o
1.3 FSP reports back missing Missing data The FSP reports back missing data |REPORT |FSP IMO I.£.03
data I.E.04
IMO notifies the The notifies the completion on data
1.4 |completion of data|Notification(complete) [collection process for the purpose|CLOSE |IMO FSP
collection of pre-qualification
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IM fi -
uac?ificatfg\r:varfsuestp;sr Forward req. for grid re-The IMO forwards pre-qualification I.E.03
15 [duat q yard req. for gric pre-l o quest for technicallREPORT |IMO DSO £
technical qualification e I.E.04
e . prequalification
prequalification
The DSO may decide that field tests
are necessary to ensure that
DSO assess the need for a[Assessment of need for|flexibility can be provided by the
2.0% EXECUTE|D D
0 technical validation technical validation applicant FSP. In this step, the DSO v S0 S0
assess internally the need for field
tests
2.1 |need for a technicallNotification . REPORT [DSO FSP
o new requirement, as well as the
validation . . e
details for the technical validation.
29 FSP facknovx.lled.ges theConfirmation Th(? FSI.:’ acknowledges the technlcaIREPORT ESp DSP
technical validation need validation need
The DSO may send a setpoint
2.3 |[Technical validation test [Technical validation test |directly tothe DER at the moment of|GET DSO DER
the activation.
The DER sends metering data
2.4 |DER sends metering data|Metering data regarding the technical pre-|REPORT |DER DSO I.E.06
qualification directly to the DSO.
DSO  processes the Process technicaIThe DSO internally processes the
2.5 Jresults from technicall =~ results of the technical validation[EXECUTE(DSO DSO
s validation
validation test

2 Changes in numbering at the step-by-step analysis (e.g. 1.5 to 2.0) are meant to provide a more intuitive visualization of the sequence diagrams, signalling the end of one process and the start of

another.
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DSO notifies on -
2.6 |successful technical[Notification(positive) The DSO notifies 'the W.IO gn the REPORT [DSO IMO
s result of the technical validation
validation
The IMO registers . . .
2.7 linternally the FSP as pre-|\c8ote! iy The IMO registers internally the FSP| oo e | IMO
e information(positive) as pre-qualified
qualified
The FSP is communicated . .
2.8 |on the successful pre—Al:)prO\l(.E(fi . The FSP is commL.Jr.ncalted on theGET IMO FSP
e L. prequalification successful pre-qualification
qualification
The IM i h
e IMO registers to the . . The IMO registers to the Market
Market Platform the[Registration of pre- Market
2.9 e Platform the successful pre-|CREATE |IMO
successful pre-|qualified FSP A Platform
e qualification
qualification
DSO notifies on
The D ifi he IM h
2.10 |unsuccessful  technical|Notification(negative) e DSO notifies .t © .O gn t ®|RePORT |DsO IMO
s result of the technical validation
validation
The IMO registers . . .
R The IM Ily the FSP
2.11 |internally the FSP as not| eglster. . e IMO reglstér.s internally the FS CREATE |IMO IMO
o information(negative)  |as not pre-qualified
pre-qualified
The FSP is communicated
The FSP i i h
2.12 |on the unsuccessful pre-[Denied pre-qualification e FSP is communl.Cfateq ont eGET IMO FSP
L unsuccessful pre-qualification
qualification
If no technical validation . N .
is necessar DSO[Notification (positive orIf no technical validation s
2.13 . y,. . P necessary, DSO informs no technicalREPORT [DSO IMO
informs no technical pre-|negative) R
- pre-qualification result
qualification result
The IMO registers|Register The IMO registers internally the
2.14 |internally the result oflinformation(positive or|result of the pre-qualification|CREATE (IMO IMO
the pre-qualification|negative) process (positive or negative)
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process (positive or

negative)

The FSP is communicated
on the pre-qualification

Notification(Approved or|

The FSP is communicated on the

2.15 . . pre-qualification result (positive or[REPORT [IMO FSP
result (positive or(Denied) .
. negative)
negative)
The IM i h
e IMO registers to the . . The IMO registers to the Market
Market Platform the[Registration of pre- Market
2.16 e . Platform the successful pre-|CREATE |IMO
successful pre-|qualified FSP(if approved) A Platform
e qualification
qualification
Plan/Forecast
Scenario #2 description
Planning of grid utilization and identifying potential congestions.
Scenario step by step analysis
Scenario
Scenario name Offering
step Name of o » ' Information Infor:mation Information e
No Event o Description of process/activity Service |producer receiver exchanged R-IDs
P y (actor) (actor) (IDs)
The DSO luates int lly th d f
DSO  evaluates|DSO  evaluates the shsrt-terme\r:waalrjl?eficolrnfleerzziI\i/t fhi?esie ic;raz
1.0 [the need for alneed for a short-term|. . . V- P EXECUTE|DSO DSO
- internal activity exclusive to the DSO, and
short-term market for flexibility . . -
therefore no information exchanges with other
Page 245
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market for|

flexibility

actors take place. Therefore, the internal steps
carried out by the DSO are not modelled in detail.

Market phase: short-term

Scenario #3 description

Add activity or activity set diagram.

Scenario step by step analysis
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Scenario
Scenario name
step Name o - . . Information Infor_mat:on Information T
No Event vy Description of process/activity Service |producer receiver exchanged R-IDs
(actor) (actor) (IDs)
DSO requests a short-term market
based on the results .of scenario 2 (plan LEO7 (generic
and forecast). At this request, several .
DSO requests a short-|Call for a short-term ) . Market attributes)
1.0 parameters will have to be informed by[CREATE [DSO
term market market Platform I.E.08 (product
the DSO. These parameters are grouped arameters)
into (i) generic attributes and (ii) P
product parameters
11 Notification of market|Notification of[The IMO is notified that a market REPORT Market IMO
request market request request was created by the DSO platform
The IMO validates the information
IMO validates and
Preparation of|provided by the DSO (IEO7 and IE08).
1.2 . . . . EXE E
prepares @ market market session N.B.: Intermediated steps in which the XECUTEIMO IMO
session . . S .
IMO may identify missing information,
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request completion from the DSO, and
final completion by the DSO are omitted
for the sake of simplicity.
The IM ft lidating th ket
IMO opens call for alOpen call for e. O, after validating E.f m.ar N Market
13 session, opens the market session in the|EXECUTE(IMO
short-term market short-term market Platform
Market Platform
FSPs are notified of a[Notification (Open|The Market Platform notifies the FSP Market I.E.08 (not all
1.4 . . REPORT FSP
market opening Market) about a market opening. Platform parameters)
This step market the beginning of the
qualification process. The IMO receives
. a list of pre-qualified units for that
IM f f - Mark
2.0 O. |.s n ormed of pre Pre-qualified units |market session. Differently from the|GET arket IMO I.E.09
qualified units L. Platform
long-term market, at the beginning of
the market phase, all FSPs should
already be pre-qualified.
This step market the beginning of the
qualification process. The DSO receives
- a list of pre-qualified units for that
2.1 DSO.I.S |nf0|.'med of pre_Pre-qualified units |market session. Differently from the|GET Market IMO I.E.09
qualified units L Platform
long-term market, at the beginning of
the market phase, all FSPs should
already be pre-qualified.
The IMO proceeds with the market
29 IMO procee.d.s v§/|th the MarI.«.et . qual.lflcatlon. The IMO checks the EXECUTEIMO IMO
market qualification qualification maximum power to bid from FSPs and
the existence of financial warranties.
IMO registers a list of] . . . o .
2.3 |qualified units (marketQuallfled FSPs[The IMO regl'st.ers'a||stofqua||f|ed units REPORT Mo Market I.E.10 (market)
e (market) (market qualification) Platform
qualification)
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DSO proceeds with the

Technical

A process by which the DSO verifies the
DER

capacity to meet the requisites of the
specific

2.4 EXECUTE|D D
technical qualification  |qualification requirement. All the resources in the v >0 >0
specific area will be checked to
determine which ones are capable of
providing the required service.
DSO registers a list of] . . . . .
2.5 |qualified units (technical Quallfl'ed FSPs|The DSQ reglstetr'sa I.|st of qualified units REPORT IDSO Market I.E.10 '
e (technical) (Technical qualification) Platform (technical)
qualification)
The Market Platform
heck h The Market Platf heck h
cros§c. ec_ > . bot Consolidation © . .ar.et ?t orm crosschecks bot Market Market I.E.10
2.6 |qualification lists and e qualification lists and produces the|CREATE .
(qualification) . . Platform Platform (consolidated)
produces the consolidated list
consolidated list
Th Mark Platf
N . ar et. . atform Publication of{The Market Platform publishes/notifies Market I.E.10
3.0 |publishes/notifies i . REPORT FSP .
o qualified FSPs qualified FSPs Platform (consolidated)
qualified FSPs
Th Mark Platf
N . ar et. . atform Publication of{The Market Platform publishes/notifies Market I.E.10
3.1 |publishes/notifies ualified FSPs ualified FSPs to the DSO REPORT Platform bSO (consolidated)
qualified FSPs to the DSO g d
Qualified FSPs may bid to the market
39 FSP. bids to marketBid session as long as market se55|or.1 ISCREATE ESp Market LE11
session open (before the Gate Closer Time Platform
[GCT])
4.0; |Market platform notifies|Market closure o Market
E .
41 lthe GCT (GCT) Market platform notifies the GCT REPORT Platform FSP;IMO
4.2 Market Platform clears Market clearing Market Platform clears the market EXECUTE Market Market
the market Platform Platform
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4.3; |Market Platf t Market
3 arket Flatiorm reports Market results Market Platform reports market results[REPORT arke IMO;DSO
4.4 |market results Platform
. The IMO checks the market results for
4.5 Irl(\ells(all/:hdates the rTh-j]rke'cVaIidation of results|inconsistences. After that, results are|EXECUTE|IMO IMO
validated
IM i he|Vali ket|iM i h li k Mark
16 O registers the[Validated  market|IMO registers the validated market REPORT MO arket I.E.12 (market)
validated market results |results results platform
. The DSO checks the market results for
4.7 DSO0 validates the markEtVaIidation of results|inconsistences  (from a technical[EXECUTE|DSO DSO I.E.12 .
results . (technical)
perspective).
43 DSQ registers the[Validated  market|DSO registers the validated market REPORT |Dso Market I.E.12 .
validated market results |results results platform (technical)
Th Mark Platf The Market Platf li h
N . arket atform Consolidation e Market Platform conso |dat.es t € Market Market I.E.12
4.9 |consolidates the market(market results) market results based on the validation|CREATE Platform Platform (consolidated)
results by the IMO and the DSO
4.10;|Market participants and I .
4.11,/IMO are informed offinalNotlflcatlon Market 'part|C|pants '(DSO, FSPs) and REPORT Market DSO:FSP;IMO I.E.12 .
(market results) IMO are informed of final market results Platform (consolidated)
4.12 |market results
The IMO i h
maerket Orelzszsraﬁis :hilntegration of local[The IMO integrates the market results
5.0 . market results intolin the short term with all other market|CREATE (IMO IMO
short term with all other . .
scheduling of units [results
market results
The IMO reports the
scheduling  of units, The IMO reports the scheduling of units,
5.1 [including the results of|Scheduling of Units [including the results of local flexibility|REPORT |IMO TSO I.E.13
local flexibility markets, markets, to the TSO
to the TSO
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Monitoring and activation

Scenario #3 description

Grid monitoring and flexibility bids activation to solve the forecasted congestion management.

Scenario step by step analysis

Scenario
Scenario name
step Name of o » . Information In_fo::mation Information s
Event .. Description of process/activity Service |producer receiver exchanged
No lprocess/activity R-IDs
(actor) (actor) (IDs)
The DSO monitors the[Monitoring The DSO monitor the sate of the grid near
1.0 |state of the grid near|conditions nearfactivation in order to ensure the security of the|[EXECUTE |DSO DSO
real-time (activation) [activation grid
If the grid is an
emergency state, the If the grid is an emergency state, the DSO starts
11 DSO starts the[Beginning the emergency protocol and the BUC is[EXECUTE; DSO DSO
"~ |emergency protocollemergency state [terminated, as this situation lays outside the|CLOSE
and the BUC is scope of this BUC.
terminated
If th id i he D
f the grid is an t”e grid is an emergency state, t'e SO
notifies the FSP to proceed according the
emergency state, the .
oo emergency protocol (outside the scope of the
DSO notifies the FSP to BUC). For example, the FSP may be requested
1.2 |proceed according the|Notification ) pe, ¥ v g REPORT |DSO FSP
to proceed on a previously agreed way, may be
emergency  protocol . -
. exempted from providing flexibility, or may
(outside the scope of - o L .
the BUC) not be notified at all. This situation is outside
the scope of this BUC.
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If the state is within
normal conditions and L .
the activation type is|Send activation I the sFate 'S Wl.thm norm:.jl conditions and the REPORT;
2.0 . . activation type is automatic, the DSO sends the DSO DER
automatic, the DSOj|setpoint . . EXECUTE
. setpoint directly to the DER
sends the setpoint
directly to the DER
2.1 3:& reports metering Metering data DER reports metering data directly to the DSO REPORT DER DSO I.E.06
If the state is within
normal conditions and Activation If the state is within normal conditions and the
3.0 [the activation type is setpoint activation type is manual, the DSO sends the|REPORT |DSO FSP
manual, the DSO sends P setpoint to the FSP
the setpoint to the FSP
The FSP. prc.)cee.ds with If the state is within normal conditions, the FSP
the activation in real-|, . . . S . .
3.1 |. . Activation proceeds with the activation in real-time|[EXECUTE |FSP DER
time according to the .
according to the market results.
market results.
DER i
3.2 data reports metering Metering data DER reports metering data directly to the DSO [REPORT |DER DSO I.E.06

Measurement phase

Scenario #3 description

Validation of service delivery

Scenario step by step analysis
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Scenario

Scenario name

Information |Information |Information .
Step Name of . L. .. . . Requirement,
No Event e NI Description of process/activity Service |producer receiver exchanged R-IDs
(actor) (actor) (IDs)

1.0 DSO . receives Metering data DSO rfaceives metering data (step 3.1 OfGET DER DSO LE.06

metering data scenario 4)

The DSO validates Verification ofZzesgsigifgt:;;hzrzr\t/flwc:n?\(rect)\eflrselgnc'la?a)
2.0 [the service ) . L . P ~"|EXECUTE|DSO DSO

- service provision |with the service procured and the baseline
provision !
predefined.

The DSO notifies Notification ofISr?/icDesorcl)r\]/figiron:ws(;he lzﬂr(c)e:tr; t:ifli\::\llis;

2.1 |the IMO on the| o . cep ‘6. bercentage REPORT [DSO IMO
. . service provision [provision based on the deviation of the
service provision . .
metering data to the agreed flexibility)

IMO proceeds The IMO proceeds with the settlement
29 with the Settlemgnt proc.esfsmg. Accor('ilng to the .Ievel of service execuTElMO IMO

settlement processing provision, penalties (reduction of agreed

processing price/payment) may occur.

The FSP is notified Settlement
2.3 |on the  final| ..~ The FSP is notified on the final settlement  |REPORT |IMO FSP

notification

settlement
5. Information exchanged
Information exchanged
Z:f;g:;i;? D Name of information Description of information exchanged ll:itgsurement,
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I.E.01 Fn?‘f)l:mation Participant Register and basic information about the market participant such as username and password

LE.02 Market participant pre-[Contact information; Fiscal data; Access contract; bank details; power of representation;
qualification information |confidentiality agreement; declaration of non-collusion

LE.O3 Market resource  pre-|Market participants provide information on the resources they want to prequalify: Facility/resource
qualification information [name; Type of technology; Location; Market participant; etc.

LE.04 Technical resource pre-|Verification of the installed capacity to provide the service: Power; CUPS (Universal Supply Point Code

qualification information |acronym in Spanish); Maximum quantity; Response time, Etc

. L In case of the need of a technical validation for prequalification, the FSP receives the information on
Technical validation for

I.E.0O5 e L. the when and how the test will be conducted: day; time; power to reduce/increase; duration of the
pre-qualification test: etc

I.E.06 Metering data Metering data from DER

Composed of generic parameters concerning the market session being requested. E.g.:

* Auction identifier

+ Associated DSO

*  Product Type: Flexibility Product
+  Type of negotiation: Auction

I.E.07 Generic attributes

Area: Basic or aggregated.

Composed of product parameters concerning the market session being requested. E.g.:

7. Service window: Selection of the required date and duration of the service
0 Start date/hour: 01/06/2021
|.E.O8 Product parameters 0 Duration: 3h
0 Opening time: 8:00 PM
0 Closing time: 10:00 PM
8. Availability: Selection of the capacity, the direction and the estimated hours of activation.
0 Capacity: 4AMW
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0 Direction: Upwards (up for generation, down for consumption)

9. Activation window (in case of activation product): Specific subperiod in an activation
window when a particular DER could be activated and thus it must be available. Multiple
sets of activation windows can be defined. E.g.:

0 Day:01/06/2021

0 Hour:19h

0 Duration: 2h

0 Capacity to modify: IMW
0 Direction: Upward

10. Local area: Selection of the trading area. Choice by postal code, connection point, lines...
(to be determined).

0 Area: postal code

11. Activation Announcement: Time in advance that a DSO informs a DER that its activation is
programmed confirmed.

12. Form of Remuneration: It establishes form of payment to winner DERs Two different terms
are defined availability and activation (depending on the product).

0 Type of product: availability/activation
0 Availability/Activation cap price: X €/MW or X €/MWh

1.E.09 List of pre-qualified units [List of pre-qualified units for a given market session

List of qualified units
I.E.10 (market, technical or
consolidated)

List of qualified units for a given market session. The list can refer to the market qualification,
technical qualification or the consolidated list.

Composed of bidding information

3. General attributes

I.E.11 Bid . -
* FSPidentifier
4. Availability: Selection of the capacity, the direction and the estimated hours of activation.
+  Period of availability (multiple periods may be possible within the service window)
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Price: for availability and/or activation

Additional parameters (complex bids) may be considered (under discussion).

Validated market results by either the IMO (market), the DSO (technical) or the consolidated market

.E.12 Validate market results
results.

I.E.13 Scheduling of FSPs Scheduling of FSPs

6. Requirements (optional)
7. Common terms and definitions
8. Custom information (optional)
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A.3 SUC-ES-01: Long-term congestion management

SUC-ES-01 — Local Market Platform

Based on IEC 62559-2 edition 1

1. Description of the use case

1.1. Name of use case

Use case identification

ID Area(s)/Domain(s)/Zone(s) Name of use case

SUC-ES-01 Local congestion management Local Market Platform

1.2. Version management

Version management

Version No. Date Name of author(s) Changes Approval status
0.1 21/06/2021 Leandro Lind
1.0 21/04/2023 Beatriz Alonso KPls updated

1.3. Scope and objectives of use case

Scope and objectives of use case

This SUC describes the Local Market Platform, a system responsible for
receiving the DSO needs on market sessions for flexibility procurement, the
bids from FSPs, for the market clearing and for the communication of
market results to different stakeholders.

Scope

- Enable local flexibility procurement by DSOs

- Open market sessions at the request of the DSO
Objective(s) - Collect bids from market participants

- Clear the local flexibility markets

- Communicate market results to stakeholders

Related business case(s) WECL-ES-01 and WECL-ES-02

1.4. Narrative of Use Case

Narrative of use case

Short description

This SUC describes the Local Market Platform, a system responsible for receiving the DSO needs on market
sessions for flexibility procurement, the bids from FSPs, for the market clearing and for the communication of
market results to different stakeholders. The market platform will be the main information exchange enabler
and will also act as a Flexibility Resource Register, as proposed by the Active System Management (ASM)
report.

Complete description
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The Local Market Platform will be operated by the Independent Market Operator, and will serve as the
interface for the different market participants as well as for clearing the different market. This system use case
starts with the request from the DSO for a market session. This request, as well as the rest of the SUC, are
product agnostic, meaning that it applies to all products described in the two BUCs.

Three scenarios are defined for this SUC, namely (i) flexibility resource register, (ii) market request, (iii) market
session.

Scenarios:

1. Flexibility Resource Register:

In this scenario, the FSP applicants will be able to request to be allowed to participate in market sessions,
follow up the pre-qualification process, and update their information whenever needed. This scenario will also
serve as a global register of flexibility resources to DSOs and to the IMO. These registers will provide
information for the following scenarios (e.g. location, type of DER etc), and will be used in process such as the
qualification and the settlement.

2. Market Request:

This scenario describes how the market platform will enable and handle a market session request by the DSO.
It involves the interface in which the DSO may request a market session, the notification to the IMO, the
validation process, the registration and the final notification to market participants. Within this scenario,
differences may exist depending on the products that will be trades (e.g. long or short-term, availability or
activation), which are highlighted in the step-by-step analysis.

3. Market Session:

The market session scenario describes the activities comprised between the notification of an open market
session to the publication of market results. Therefore, it can be divided into three macro processes, namely
the (i) qualification, (ii) the negotiation period, and (iii) the market clearing and results.

In this scenario, the Local Market Platform also interacts with the OneNet system by publishing the market
results on a certain periodicity. Market results are collected and published onto the OneNet system every n
hours or daily. The objective of this interaction is to make neighbouring SOs aware of activations in case those
activations can impact in their operations (e.g. activations of units near the border between two SOs).

1.5. Key performance indicators (KPI)

Key performance indicators

Reference to mentioned use case

ID [Name Description . ..
Pt objectives
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Compare cost for flexibility with avoided traditional . .
Cost . P -y. . . . -Collect bids from market participants
1 . grid cost (Cost of the flexibility solution against -
effectiveness ", . -Clear the local flexibility markets
traditional solution).
The term ICT cost comprises the communications -
. . P . . -Enable local flexibility procurement by
and information technologies, including the DSO
software for the aggregation and market clearing .
2 |ICT Cost . -Open market sessions
process. Only those ICT costs that are directly .
. . . -Clear the local flexibility markets
related to the implementation of each coordination .
. . -Communicate market results
scheme will be considered.
The available power flexibility in a defined period
. (eg. per day) that can be allocated by the DSO ata  |-Enable local flexibility procurement by
Available e . .
3 e specific grid segment, measured in MW. This in DSOs
flexibility . . . .
relation with the total amount of power in the -Open market sessions
specific grid segment in the same period.
Power . . e
Tracking error between a set-point requested by the |-Clear the local flexibility markets
5 |exchange
- SO and the measure.
deviation
This indicator measures the volume of transactions |All
Volume of |, S .
. in KW. This indicator will be used to measure the
7 |transactions . . .
volume of transactions (cleared bids) during the
(Power) . .
examined period T for each product.
This indicator measures the number of transactions. |All
Number of L .
8 transactions This indicator will be used to measure the number of|
offered and cleared bids for each product
Ease of Ease of access to the flexibility market for flexibility |All
12 access service providers, including accessibility, no
redundant barriers to entry, user-friendliness.

1.6. Use case conditions

Use case conditions

Assumptions

The DSO is allowed to use flexibility solutions to defer/eliminate traditional capital investments where they are
appropriate and cost-effective and to use flexibility solutions to secure or restore the network following an
expected or unexpected failure if they are appropriate and cost-effective.

It is assumed that settlement conditions are well defined and clearly state eventual needs for compensations
and/or financial adjustments among affected parties in the flexibility provision process (e.g. BRPs, BSPs,
Aggregators).

Prerequisites

Communication infrastructure between DSOs, FSPs, IMO and the Market Platform should be in place
FSP engagement

1.7. Further information to the use case for classification/mapping

Classification information

Relation to other use cases
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WECL-ES-01; WECL-ES-02

Level of depth

Generic

Prioritisation

High priority

Generic, regional or national relation

National?

Nature of the use case

System Use Case

Further keywords for classification

Local Market Platform, Local congestion management

2. Diagrams of use case

| Diagram(s) of use case
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System designed to act as the flexibility resources register, the

Operator (IMO)

Market . . .
Platform System |enabler for information exchange among market participants, and to
clear market sessions
According to the Article 2.6 of the Directive: "a natural or legal
person responsible for operating, ensuring the maintenance of and,
Distribution if necessary, developing the distribution system in a given area and,
System Role [|where applicable, its interconnections with other systems and for
Operator (DSO) ensuring the long-term ability of the system to meet reasonable
demands for the distribution of electricity". Moreover, the DSO is
responsible for connection of all grid users at the distribution level.
Responsible for calling, clearing, communicating results and possibly
Independent . . . - .
settling the provision of distributed flexibility. This role can be taken
Market Role

by an independent market operator, an existing one (e.g. a NEMO),
or a system operator.

Flexibility
Service Provider
(FSP)

Role

Generic role which links the role customer and its possibility to
provide flexibility to the roles market and grid; generic role that
could be taken by many stakeholders, such as an aggregator or
individual distributed energy resources.

Transmission

According to the Article 2.4 of the Electricity Directive 2009/72/EC
(Directive): "a natural or legal person responsible for operating,
ensuring the maintenance of and, if necessary, developing the
transmission system in a given area and, where applicable, its

System Role [interconnections with other systems, and for ensuring the long-term

Operator (TSO) ability of the system to meet reasonable demands for the
transmission of electricity". Moreover, the TSO is responsible for
connection of all grid users at the transmission level and connection
of the DSOs within the TSO control area.

OneNet System [System Pan-European information exchange proposed by the OneNet

project.

3.2. References

CEDEC, EDSO, ENTSO-E, Eurelectric, and GEODE, “TSO-DSO Report: An Integrated Approach to Active System
Management,” 2019. Accessed: Jul. 19, 2019. [Online]. Available: https://www.entsoe.eu/news/2019/04/16/a-
toolbox-for-tsos-and-dsos-to-make-use-of-new-system-and-grid-services/

4. Step by step analysis of use case
4.1. Overview of scenarios

Scenario conditions

Scenario
name

No. Scenario description

Primary
actor

Triggering

Pre-condition
event

Post-condition

Register of FSPs able to
provide the different

registration once it is

The Market Platform

The reception |should be up and

operational.

The FSP has a
register in the

Flexibility [flexibility products. Market of a pre- running. Necessary market platform
1 [Resource |Includes the information Platform qualification  [communications with |containing the
Register [exchange during the pre- request by an [DSOs, FSPs and IMO  [necessary
qualification process, and applicant FSP [should also be information

requested during the
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finished, and the pre-qualification
maintenance of the process
register for the period in
which the FSP is active.
. . . The Market Platform L
This scenario describes A market A market session is
. should be up and . .
how the market platform session . validated, registered
Market . Market . running. Necessary .
will enable and handle a request is o .., |and communicated
Request . Platform . . communications with
market session request registered in to market
DSO and IMO should .
by the DSO. the platform . participants
also be operational.
The market session
scenario describes the . A market session is
o . The Gate A market session has
activities comprised . . cleared and results
Market I Market [Opening Time |been created. .
. between the notification are communicated
Session Platform [of a market  [The market platform
of an open market session is ub and runnin to market
session to the publication ’ P & participants.
of market results.
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4.2, Steps - Scenarios
Flexibility Resource Register

Scenario #1 description

Register of FSPs able to provide the different flexibility products. Includes the information exchange during the pre-qualification process, and registration once it
is finished, and the maintenance of the register for the period in which the FSP is active.

Scenario step by step analysis

Scenario |Flexibility Resource
name Register
Information (Information |Information .
Name of .. . . . 5 Requirement,
Step No |Event .. Description of process/activity Service |producer receiver exchanged
lprocess/activity R-IDs
(actor) (actor) (IDs)
FSP sign-up to the Sign-up at the The FSP opens the Local Market
10 LMP Market Platform  [Platform front-end and signs up CREATE |FSP LMP .01
The FSP receives a confirmation of
11 LMP validates new BaS@ Ioglr.1 info the c.reatlon of n.ew .account. REPORT ILmp Fsp LE.OL
account confirmation Email/phone validations may be
included
The FSP opens the Local Market
FSP requests to be Pre-qualification  |Platform front-end, signs in, and I.£.02
1.2 aue: a ¢ S1gns In, CREATE |FSP LMP .E.03
pre-qualified request requests to have its resources pre- |E.04
qualified. o
13 LMP'send's a Confirmation LMP senFj§ a cj'onflrmatlon that the REPORT ILMP Fsp
confirmation that the pre-qualification request was made
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pre-qualification
request was made

LMP notifies the IMO

Notification of pre-

that - The IMO is inf tth
2.0 atapre qualification e IMO s informed about the REPORT |LMP IMO
qualification was request for a pre-qualification.
request
requested
. - Process also defined in step 1.1 of
2.1 IMO checksif —  |Missing the BUCs WECL-ES-01 and WECL-ES- [EXECUTE [IMO IMO
information is missing |information check 02
IMO registers at the .
. Request additional .
29 !_MP that' adqltlonal information from IMQ reglst('ers at the: LMP that CREATE lIMO LMP
information is ESp additional information is necessary
necessary
LMP notifies FSP that . -
2.3 additional information Req.u?st fo.r !‘MP nOtI.erS.FSP th?]t additional REPORT |LMP FSP
. . additional info information is required.
is required
24 FSP prowd(.es the . .Addltlon.t:ﬂ FSP ngln to the platform and . CHANGE |esp LMP
requested information|information provides the requested information
:fl:/la: tnhzclc:laetsatgr? ‘lclf\w/leo Notification (data LMP notifies the IMO that the data
2.5 e on the prequalification request was [REPORT [LMP IMO
pre-qualification update)
updated
request was updated
IMO checks if pre-qualification data
IMO evaluates if pre- recues s sl comptets, GOTo
2.6 qualification datais  |Evaluation 9 . .p o EXECUTE [IMO IMO
complete step 2.2. If information is complete,
P IMO concludes the product pre-
qualification.
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IMO registers the
successful resource

Product pre-

IMO registers the successful

2.7 e qualification resources pre-qualification to the CREATE |IMO LMP
pre-qualification to completed LMP
the LMP P
-ll;zgl_tl\l:lai I::Zrc:;izr;? Notification for The LMP informs the DSO that a
3.0 e technical pre- technical pre-qualification was REPORT [LMP DSO
pre-qualification was .
qualification requested
requested
The DSO conducts the Technical pre- This step is defined in steps 2.0 to 2.6
3.1 technical pre- . _p of the BUCs WECL-ES-01 and WECL- |EXECUTE |DSO DSO,FSP
e qualification
qualification process ES-02.
DSO concludes
ticar:ir;it:‘lciz;e;nd Technical pre- The DSO concludes technical pre-
3.2 d . qualification qualification and registers the CREATE |DSO LMP
registers the . L
. L concluded information into the LMP
information into the
LMP
The LMP
aufomaticall Consolidation of The LMP automatically consolidates
4.0 . Y pre-qualification e v EXECUTE [LMP LMP
consolidates the pre- results the pre-qualification results
qualification results
The LMP creates an LMP:
41 FSP .re'g'lster on the Cre'ate an FSP The LMF" c.r.eates an FSP reg|§ter on | reaTE lLmp Flexibility
Flexibility Resources |register the Flexibility Resources Register Resources
Register Register
IMO, DSO and FSP are LMP:
4.2; able to consult the IMO, DSO and FSP are able to consult IMO; Flexiiailit
4.4, register at the Consultation the register at the Flexibility GET DSO; ¥
g . Resources
4.6; Flexibility Resources Resources Register FSP .
. Register
Register
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LMP:
4.3; . IMO;
4.5; The LMP .returns the Return The LMP returns the consultation REPORT Flexibility DSO;
consultation Resources
4.7 ) Fsp
Register
so;  |neFSPupdates Update The FSP updates information CHANGE [Fsp LMP
information information
5.1;
5.2; The IMO and the DSO Undate validation The IMO and the DSO validate the EXECUTE;[IMO; LMP
5.3; validate the update P update REPORT [DSO
54
LMP:
5.5 ThelLl\'/I'P upd:'jtes the Update registry Thg LMP updates the Flexibility REPORT ILMP Flexibility
Flexibility registry registry Resources
Register
5.6 Igg:t'\élp confirms the | i mation The LMP confirms the update REPORT |LMP FSP

Market Request

Scenario #2 description

This scenario describes how the market platform will enable and handle a market session request by the DSO.

Scenario step by step analysis

Scenario

Scenario name Market Request
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Information |Information |Information .
Step .. .. N . . Requirement,
Event Name of process/activity Description of process/activity  (Service |producer receiver exchanged
No R-IDs
(actor) (actor) (IDs)
The DSO requests the .
1.0 |creation of a Market |Market session request The DSO requgsts the creation of CREATE |DSO LMP I.E.05;
. a Market Session I.E.06
Session
The LMP
cor(:firmatsiz:dtshzt the The LMP sends a confirmation
1.1 . Confirmation(request) that the market session was REPORT [LMP DSO
market session was
requested
requested
The IMO is notified The IMO is notified that a market
1.2 [that a market session |Notification (market request) [session was requested (e.g. by REPORT [LMP IMO
was requested email)
. The IMO luates if th
The IMO evaluates if re euesteg\fmalieetsslessizn is valid
1.3 [the requested market|Evaluation q L o " [EXECUTE|IMO IMO
L . This evaluation is, in principle,
session is valid .
automatic
The IMO It the Flexibl
The IMO may consul Resources Registry in order to
the Flexible gIstry . LMP:
Resources Registry in evaluate the market session Flexibilit
1.4 gistry Consultation request. This consultation is GET IMO ¥
order to evaluate the . . Resources
. optional, and done in case the )
market session . . Registry
evaluation has to be carried out
request
manually
L
1.5 The LMP 'returns the Return The LMP returns the consultation [REPORT [LMP IMO
consultation
The IMO vaI'ldates the Ma.rket §e55|on validation and The IMO validates the market
market session and [defined in a date of the . . . EXCUTE;
1.6 . . . . session and registers it into the IMO LMP
registers it into the [auction calendar (previously LMP CREATE
LMP defined by the IMO)
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A new market session A new market session is created : Market
1.7 [is created within the |Market session creation e CREATE |LMP : .
within the LMP Session
LMP
The LMP confirms to
18 the IMO thatc a Confirmation The LMP confl.rms to the IMO that REPORT |ILMP IMO
Market Session was a Market Session was created
created
The LMP confirms to
1.9 the DSO tha‘F a Confirmation The LMP confl.rms to the DSO that REPORT |LMP DSO
Market Session was a Market Session was created
created

Market Session

Scenario #3 description

The market session scenario describes the activities comprised between the notification of an open market session to the publication of market results.

Scenario step by step analysis

Scenario

Scenario name IMa rket Session

Copyright 2023 OneNet
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Information |Information |(Information .
Step Name of . .. . . . . Requirement,
No Event T Description of process/activity Service |producer receiver exchanged R-IDs
P y (actor) (actor) (IDs)
. After a Market Session is created, it will become
. Hours in advance . o .
Market session . active at a certain time t before the Gate Opening LMP: Market
1.0 . of Gate Opening | . . TIMER . LMP
becomes active . Time. After it becomes active, stakeholders are Session
Time (GOT) o . . )
notified of an upcoming Market Session. The time
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t is defined according to the product being
traded. In case of long-term markets, it may
mean weeks/months/years in advance, while for
short-term markets it may be defined as minutes
or hours in advance.
11 IMO, DSO and IMO:
"_’ |FSPs are notified |Market session  [IMO, DSO and FSPs are notified on the opening of ’
1.2: . . . REPORT |LMP DSO;
on the opening of [opening a Market Session
1.3 . FSP
a Market Session
This marks the limit for inclusion of prequalified
units. This is especially relevant for the long-term
Limit for the Limit for inclusion |markets, which could be open years in advance.
N/A [inclusion of of prequalified FSPs may still be allowed to request and conclude|[TIMER  |N/A N/A
prequalified units |units their prequalification processes up to this point.
The prequalification process is defined in detail
on the associated BUCs
The IMO and the The IMO and the DSO consult the Flexibility LMP:
DSO consult the Resources Register. This consultation aims at -
1.4; e Consult pre- .. o . IMO; Flexibility
Flexibility . . retrieving the pre-qualified FSPs and starting the |GET I.E.07
1.6 qualified units o . . DSO Resources
Resources qualification processes. This consultation may be Register
Register done automatically g
The Flexibility LMP:
1.5; ResQurces Return The FIeX|t?|I|ty Resources Register returns the REPORT Flexibility IMO; LE.O7
1.7 [Register returns consultation Resources DSO
the consultation Register
The IMO t
th:mark::ecu es Market The IMO opens the market qualification process.
1.8 I qualification This process is also described in steps 2.2 and 2.3 |EXECUTE |IMO IMO
qualification
process of the BUCs.
process
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The IMO registers

into the LMP the |Market . .
1.9 [resultsofthe |qualification The IMO registers into the LMP the results of the |.pp s re | LMP |.E.08

market qualification

market results

qualification

The DSO t ) .

th:Techr:ei)::(:(I:u e rechnical The DSO runs the Technical qualification process.
1.10 e e This process is also described in steps 2.4 and 2.5 |[EXECUTE |DSO DSO

qualification qualification

of the BUCs.

process

The DSO registers

into the LMP the |Market . .
1.11 |results of the qualification The D.SO regls'.ce.rs |.nto the LMP the results of the CREATE |DSO LMP I.E.08

. technical qualification

technical results

qualification

The LMP

consolidates the The LMP consolidates the results of the
1.12 |results of the Consolidation qualification processes received from DSO and EXECUTE [LMP LMP

qualification IMO. This process is automatic

processes

The LMP creates a Query: ;RZISe;(::ICISZ
1.13;|list of qualified List o},, ualified The LMP creates a list of qualified FSPs for the GET; LMP Register: LE.08
1.14 |FSPs for the q Market Session CREATE g ’ o

. FSPs : Market
Market Session .
Session
1.15: The LMP publishes IMO:
" ’Ithe qualified FSPs |Publication of The LMP publishes the qualified FSPs for the !

1.16: i . REPORT [LMP DSO;

for the Market qualified FSPs Market Session
1.17 . FSP

Session
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FPSs enter bids for LMP: Market
2.0 [the Market Bid FPSs enter bids for the Market Session CREATE [FSP Sessi.on I.E.09
Session
The LMP gets all
bids submitted to . After the Gate Closure Time, the LMP gets all bids LMP: Market
2.1 the Market Query(bids) submitted to the Market Session GET LMP Session
Session
The LMP clears
2.2 [the Market Market Clearing [The LMP clears the Market Session EXECUTE [LMP LMP
Session
IMO and DSO are
2.3; nOtler.d on the Notification IMO and DSO are notified on the preliminary REPORT ILMP IMO;
2.4 |preliminary market results. DSO
market results
The IMO validates
2.5: |the market results . The IMO validates the market results and EXECUTE;
2.6 [and confirms it on Validation confirms it on the LMP REPORT IMO LMP I.E.10
the LMP
The DSO validates
2.7; |the market results . The DSO validates the market results and EXECUTE;
2.8 Jand confirms it on Validation confirms it on the LMP REPORT bSO LMP .10
the LMP
The LMP
consolidated the — The LMP consolidated the validations of both
2.9 Jalidations of both Consolidation IMO and DSO EXECUTE [LMP LMP I.E.10
IMO and DSO
The LMP register . . .
210 [to the Market  |Market results | "¢ LMP register to the Market Session the CREATE |LMP LMP: Market |, £ 1
. consolidated market results Session
Session the
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consolidated
market results

2.11;
2.12;
2.13

The LMP publishes
the market
results. IMO, DSO
and relevant FSPs
are notified

Publication

The LMP publishes the market results. IMO, DSO
and relevant FSPs are notified

REPORT

LMP

IMO;
DSO;
FSP

I.E.10

3.0

The Local Market
Platform sends
short-term market
results to the TSO

Communication of|
market results to
TSO

The Local Market Platform sends short-term
market results to the TSO.

REPORT

LMP

TSO

I.E.10

4.0

The LMP collects
certain number of
market results
before sending to
the OneNet
System

Collection of
Market results

The LMP collects certain number of market
results before sending to the OneNet System

TIMER;
EXECUTE

LMP

LMP

I.E.10

4.1

The LMP sends
the collected
market results to
the OneNet

system

Publication of
results to the
OneNet system

The LMP sends the collected market results to
the OneNet system to be available for
neighbouring SOs

REPORT

LMP

OneNet
System

I.E.10

5. Information exchanged

Information exchanged

Ie’:f;z;zz:, D Name of information Description of information exchanged 23%‘;”ement’
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Basic Participant

I.E.01 . Register and basic information about the market participant such as username and password
Information
LE.02 Market participant pre- Contact information; Fiscal data; Access contract; bank details; power of representation;
qualification information |confidentiality agreement; declaration of non-collusion
LE.O3 Market resource pre- Market participants provide information on the resources they want to prequalify: Facility/resource
qualification information |name; Type of technology; Location; Market participant; etc.
LE.04 Technical resource pre- Verification of the installed capacity to provide the service: Power; CUPS (Universal Supply Point
qualification information |Code acronym in Spanish); Maximum quantity; Response time, Etc
Composed of generic parameters concerning the market session being requested. E.g.:
+ Auction identifier
I.E.05 Generic attributes Associated DSO .
Product Type: Flexibility Product
+  Type of negotiation: Auction
Area: Basic or aggregated.
Composed of product parameters concerning the market session being requested. E.g.:
13. Service window: Selection of the required date and duration of the service
0 Start date: 01/06/2021
0 Duration: 2 months
LE.06 Product parameters 0 Select.ion 9f days: M, T, W, T, F,SandS.
0 Opening time: 8:00 PM
0 Closing time: 10:00 PM
14. Availability: Selection of the capacity, the direction and the estimated hours of activation.
0 Capacity: 4AMW
0 Direction: Upwards (up for generation, down for consumption)
0 Estimated hours of activation: 120h
ht 2023 OneNet Page 275
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15. Activation window (in case of activation product): Specific subperiod in an activation
window when a particular DER could be activated and thus it must be available. Multiple
sets of activation windows can be defined. E.g.:

0 Day:01/06/2021

0 Hour:19h

0 Duration: 2h

0 Capacity to modify: IMW
0 Direction: Upward

16. Local area: Selection of the trading area. Choice by postal code, connection point, lines...
(to be determined).

0 Area: postal code

17. Activation Announcement: Time in advance that a DSO informs a DER that its activation is
programmed confirmed.

18. Form of Remuneration: It establishes form of payment to winner DERs Two different terms
are defined availability and activation (depending on the product).

0 Type of product: availability/activation

Availability/Activation cap price: X €/MW or X €/ MWh

I.E.07 List of pre-qualified units [List of pre-qualified units for a given market session

List of qualified units
I.E.08 (market, technical or
consolidated)

List of qualified units for a given market session. The list can refer to the market qualification,
technical qualification or the consolidated list.

Composed of bidding information

5. General attributes
FSP identifier

I.£.09 Bid 6. Availability: Selection of the capacity, the direction and the estimated hours of activation.
Period of availability (multiple periods may be possible within the service window)
Price: for availability and/or activation
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Additional parameters (complex bids) may be considered (under discussion).

Validated market results by either the IMO (market), the DSO (technical) or the consolidated market

results.

I.E.10 Validate market results

6. Requirements (optional)
7. Common terms and definitions
8. Custom information (optional)
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A.4 KPIs description

1 Cost-effectiveness

‘ KPI definition template (Demo KPIs) ‘

N1
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1. KPIID KPI_HO03
2. KPIDemo ID ES_BUC_KPI_01; ES_SUC_KPI_01
3. Name Cost-effectiveness
4. KPI domain Economic
5. KPI category Economic
6. Description Compare the cost for flexibility with avoided traditional grid cost
(Cost of the flexibility solution against traditional solution).
The cost of flexibility should be less than the avoided traditional
solution cost to be effective (KPI <1)
The avoided cost needs to be converted into a €/MWh Year basis and
compare with the flexibility solution services for the time it will be
§ contracted. To calculate the avoided cost, several factors need to be
g considered as deferred capital cost, losses, O&M costs...
.g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
g projects
o 9. KPIresponsible UFD; OMIE; i-DE
10. Formula COSteffectiveness =(1- %Zl::) 100
11. Variables CoSteffectiveness: Cost effectiveness (%)
Costg,;,: Avoided traditional solution cost (€/MWh)
Costyey: Cost of flexibility (€/MWh)
12. Unit of %
measurement
13. KPI baseline The KPI baseline is equal to 100 for each market flexibility request or
explanation location. That will be equivalent to choose the traditional solution
against flexibility as there is no effectiveness.
In some cases, there will be a set of KPIs for each individual location
to compare different flexibility services solution against same
§ traditional solution for each market flexibility request. It will be kept
g the lowest one for each location as reference because it will be the
S selected solution.
5 14. KPI baseline source It is equal to 100 (equivalent to flexibility services= avoided cost)
'% 15. Baseline responsible It is equal to 100. UFD; i-DE will define traditional solution in each
32 selected tested location to compare with flexibility services solution.
8 16. KPI target value <100
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17. Calculation 1. Calculate avoided traditional solution cost (€/year)
Methodology considering values that change on whether you use
flexibility or the traditional solution. For example:
* Electric system benefits:

0 Avoided distribution capacity infrastructure: the
benefit from deferring the cost of the traditional
solution

0 Avoided O&M cost: difference in O&M cost
between the two solutions

0 Avoided distribution losses: difference in electric
losses between the two solutions

(0]

+ Reliability/Resiliency benefits

0 Net avoided restoration costs: avoided costs of
restoring power during outages

0 Netavoided outage cost: avoided cost for reduction
in frequency and duration of outages

0 Net avoided CO2: avoided CO2 for reduction in
system load levels

2. Convert the avoided traditional cost (€/year) into availability
and utilisation rates (€ /MWh) based on site specific

expected availability and utilisation hours
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‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_HO4
2. KPIDemo ID ES_BUC_KPI_02; ES_SUC_KPI_02
3. Name ICT costs
4. KPldomain Economic
5. KPI category Economic
6. Description The term ICT cost comprises the information and communication
technologies necessaries for DSO-MO-FSP coordination through
platforms to develop new local markets.
Summation of ICT costs that are directly related to the
implementation of new local markets.
The term implementation is used to refer to the work in designing,
specifying, coding, testing, validating and documenting software. It
§ will be one for the Spanish demo including OMIE, UFD and i-DE ICT
‘g cost.
"E Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
g projects
o 9. KPIresponsible OMIE; UFD; i-DE
10. Formula Ne
ICT o5 = Z G
i=1
11. Variables ICT,,s;: cost of ICT (€)
¢;: generic ith cost directly related new local market implementation
(€)
Nc: overall number of cost items
12. Unit of
measurement €
S 13. KPI baseline 0
‘g explanation
S 14. KPI baseline source  N/A
‘§ 15. Baseline responsible N/A
b= 16. KPI target value >0
E 17. Calculation To identify ICT development for the implementation of new local
8 Methodology markets for each of the participants and to summarize them
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3 Available flexibility

KPI definition template (Demo KPIs) ‘

N1
I Nk

1. KPIID KPI_H14A
2. KPIDemo ID ES_BUC_KPI_03; ES_SUC_KPI_03
3. Name Available flexibility
4. KPldomain Technical
5. KPI category Congestion management performance
6. Description Flexible power that can be used for congestion management at a
specific grid segment, i.e., the available power flexibility in a defined
period (e.g., per day) that can be allocated by the DSO at a specific
grid segment. It relates to the total amount of power in the specific
grid segment in the same period. It is measured in MW.
§ One KPI for each test. The term power is used to refer to measure
é demand in the area in reporting time at the specific grid location.
..E Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
E’ projects
8 9. KPIresponsible UFD; i-DE
10. Formula Flexibility, = 2 Pg:v;:(:z’:j}?lexibility . 100
NArea
11. Variables Flexibility,,: Percentage of available flexible power with respect to
the total demand at a specific grid segment in reporting period (%)
> PAVailableFlexibility : Power in MW of available flexibility at a
specific grid segment in reporting period (MW).
ZPTOtalinA‘rea: Total power demand in MW at DEMO grid segment
(MW)
12. Unit of
measurement %
13. KPI baseline N/A (new local markets)
S explanation
g 14. KPI baseline source  N/A (new local markets)
.§ 15. Baseline N/A
5 responsible
'% 16. KPI target value >0
E 17. Calculation Define the affected specific area to obtain the power to compare with
8 Methodology the flexibility capacity
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4 Error of load forecast calculated T hour in advance

‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_H20B
2. KPIDemo ID ES_BUC_KPI_04
3. Name Error of load forecast calculated T hour in advance
4. KPldomain Technical
5. KPI category Data processing performance
6. Description Error of load forecast calculated T hour in advance.
§ One KPI for each demo test. Short- or long-term hours in advance, to
‘g be specified for each test.
g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
K Link with other Harmonized KPI
g projects
© 9. KPIresponsible UFD; i-DE
10. Formula Loady,, = %(i FCloa;Z— RLigga > .100
=1 load,t
11. Variables Loadp,,.,: Error of load forecast calculated T hour in advance (%)
FCipaq : Load estimated T hours in advance (MW)
RLjyqq : Real load (MW)
N: Number of available data points
12. Unit of
measurement %
13. KPI baseline The KPI baseline is equal to 0 for each market flexibility request or
5 explanation location.
.‘é That will be equivalent to FCioad=RLicad
§ 14. KPI baseline source Distribution planning forecasting methodology
§ 15. Baseline responsible UFD; i-DE
'% 16. KPI target value as close to “0” as possible
:3 17. Calculation Historical data/ Distribution planning forecasting methodology
& Methodology
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5 Power exchange deviation

N1
I Nk

‘ KPI definition template (Demo KPIs) ‘

1. KPIID KPI_H23A
2. KPIDemo ID ES_BUC_KPI_05; ES_SUC_KPI_04
3. Name Power exchange deviation
4. KPldomain Technical
5. KPI category Congestion management performance
6. Description Tracking error between a set-point requested by the SO and the
measure Deviation between accepted and actual activated flexibility
power. There will be one KPI for each test which implies energy
deliver to check that the service has been delivered as contracted.
For measurement of flexibility a baseline has to be previously defined,
to which the actual metered data of the FSP can be compared too.
§ The baseline is an estimation of what the consumption/production
g would have been if no flexibility activation had been triggered.
-g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
:‘;’ projects
8 9. KPIresponsible OMIE; UFD; i-DE
10. Formula |Paccepted - Pactivactedl
Ppeviation = P 100
accepted
11. Variables Ppeviation: Power exchange deviation (%)
Pacceptea: accepted (contracted) power (kW)
Pyctivactea: activated flexibility power (kW)
12. Unit of
measurement %
13. KPI baseline P accepted (one for each test)
explanation
14. KPI baseline Flexibility provider agreement done in Market platform
source
15. Baseline UFD; OMIE; i-DE
.§ responsible
E 16. KPI target value <35% Otherwise will mean failed service and no payment
-g corresponds. Potential end of the contract
'é 17. Calculation 1. Define baseline
5 Methodology 2. Collect metered data
§‘ 3. Calculate activated flexibility power
] 4. Compare with accepted/contracted power
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6 Asset load profile variation

N1
I Nk

‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_H13A
2. KPIDemo ID ES_BUC_KPI_06
3. Name Asset load profile variation
4. KPldomain Technical
5. KPI category Congestion management performance
6. Description This indicator measures the percentage decrease of load demand in
the requested asset by a flexibility provider resource. As asset, the
§ distribution electric facility where the congestion problem needs to
g be solved is considered.
..g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
= Link with other Harmonized KPI
g projects
o 9. KPIresponsible UFD; i-DE
10. Formula CR = ALiitiat — ALginar 100
ALpitiar
11. Variables CR: Congestion reduction (%)
ALjpitiar - @sset load before delivering flexibility (initial asset load
(kw))
ALging;: asset load a during delivery of flexibility (final asset load
(kw))
12. Unit of
measurement %
13. KPI baseline Initial asset load before flexibility activation
S explanation
g 14. KPI baseline source Grid information
.§ 15. Baseline responsible Distribution operators: UFD; i-DE
'§ 16. KPI target value <100 but each problem will have a different target depending on how
B much the asset is overloaded over limit thermal conditions
E 17. Calculation 1) Collect asset load before flexibility activation; 2) Collect asset
& Methodology load during flexibility activation; 3) Compare
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7 Volume of transactions (Power)

KPI definition template (Demo KPIs) ‘

1. KPIID KPI_HOSA
2. KPIDemo ID ES_BUC_KPI_07; ES_SUC_KPI_05
3. Name Volume of transactions (Power)
4. KPldomain Technical
5. KPI category Market performance
6. Description This indicator measures the volume of transactions in kW. This
indicator will be used to measure the volume of transactions (cleared
_5 bids) during the examined period T for each product.
g This indicator will give a measure of power magnitude demo range.
g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
E’ projects
S 9. KPIresponsible OMIE
10. Formula VT, = Z Z P,
T 1
11. Variables VTp: Volume of transaction considering active power (kW)
P; +: Volume offered or cleared capacity by the i-th flexible resource
at time t (kW)
I: Set of flexible resources.
T: Examined period.
12. Unit of
measurement kw
13. KPI baseline 0 (no volume of transactions)
S explanation
g 14. KPI baseline source N/A
.§ 15. Baseline N/A
E responsible
'% 16. KPI target value >0
3 17. Calculation Collect platform transaction information
S Methodology
Copyright 2023 OneNet Page 285

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



8 Number of transactions

KPI definition template (Demo KPIs) ‘

N1
I Nk

1. KPIID KPI_HO7
2. KPIDemo ID ES_BUC_KPI_09; ES_SUC_KPI_06
3. Name Number of transactions
4. KPldomain Technical
5. KPI category Market performance
6. Description This indicator measures the number of transactions. This indicator
will be used to measure the number of offered and cleared bids for
each product.
§ This indicator will give a measure of demo magnitude by summing
‘g transactions.
..E Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02; WECL-ES-SUC-01
= Link with other Harmonized KPI
E’ projects
& 9. KPIresponsible OMIE
10. Formula Ny = Z Mpids.
T
11. Variables Npiqs,¢: NUumMber of offered or cleared bids at time t
T: examined period
12. Unit of # (of transactions)
measurement
13. KPI baseline 0
S explanation
g 14. KPI baseline source N/A
.§ 15. Baseline N/A
E responsible
'% 16. KPI target value >0
E 17. Calculation Collect platform transaction information
] Methodology
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9 Number of products per demo
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‘ KPI definition template (Demo KPlIs)

1. KPIID KPI_H11
2. KPIDemo ID ES_BUC_KPI_09
3. Name Number of products per demo
4. KPldomain Technical
5. KPI category Market performance
6. Description This indicator measures the percentage of products tested in the
demos with respect to the number of products initially targeted by
the demos.
1 KPI for the Spanish demo to evaluate if all selected products have
been tested.
Three products have been targeted by the Spanish demo for
congestion management service:
Corrective local active
§ Predictive short-term local active
g Predictive long-term local active
..g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
= Link with other Harmonized KPI
g projects
o 9. KPIresponsible UFD; i-DE
10. Formula npp = Mrested 00
NPiargeted
11. Variables NPD: Number of products per demo (%)
NPy esteq: NUMber of products tested in the BUC.
NPiargetea: NUMber of products initially targeted for the BUC.
12. Unit of
measurement %
13. KPI baseline Corrective local active (WECL-ES-02)
s explanation Predictive short-term local active (WECL-ES-02)
g Predictive long-term local active (WECL-ES-01)
§ 14. KPI baseline source Spanish demo BUC definition
E 15. Baseline responsible Spanish demo
'% 16. KPI target value 100%
E 17. Calculation N/A
8 Methodology
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10 Active participation
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‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_HO2
2. KPIDemo ID ES_BUC_KPI_10
3. Name Active participation
4. KPldomain Social
5. KPI category General descriptive
6. Description This indicator measures the percentage of customers actively
participating in the demo with respect to the total customers that
accepted the participation. This indicator will be used to evaluate the
§ customer engagement plan.
‘g 1 KPIs for the whole Spanish demo.
$ Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
= Link with other Harmonized KPI
g projects
o 9. KPIresponsible OMIE; UFD; i-DE
10. Formula R= Nactive 100
accept
11. Variables R: Active participation (%)
Ngctive: Customers actively participating in the demo
Ngccept: Customers accepted to participate in the demo.
12. Unit of
measurement %
S 13. KPI baseline N accept will include currently accepted customers plus contracted
E explanation by cascading funds
S 14. KPI baseline source  UFD; i-DE
E 15. Baseline responsible UFD; i-DE
'% 16. KPI target value 100%
E 17. Calculation Compare accepted with active customers at the end of demos run
] Methodology
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11 Number of FSPs
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‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_HO1
2. KPIDemo ID ES_BUC_KPI_11
3. Name Number of FSPs
4. KPldomain Social
5. KPI category General descriptive
6. Description This BUC aims to decrease the entry barriers for flexibility provision
by simplifying the process for flexibility service providers. Overall
progress of this aim can be measured by the number of FSP joining
§ the platform.
‘g 1 KPIs for the whole Spanish demo.
.g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
K Link with other Harmonized KPI
g projects
o 9. KPIresponsible OMIE; UFD; i-DE
10. Formula Ngsp
11. Variables Npsp: Number of FSPs
12. Unit of 4
measurement
_§ 13. KPI baseline 0, no participation
'g explanation
S 14. KPI baseline source  N/A
E 15. Baseline responsible N/A
'% 16. KPI target value As maximum as possible
3 17. Calculation Count
] Methodology
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12 Ease of access
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‘ KPI definition template (Demo KPlIs) ‘

1. KPIID KPI_HO6
2. KPIDemo ID ES_BUC_KPI_12
3. Name Ease of access
4. KPldomain Social
5. KPI category General descriptive
6. Description Ease of access to the flexibility market for flexibility service providers,
including accessibility, no redundant barriers to entry, user-
_5 friendliness.
g 1 KPIs for the whole Spanish demo.
.g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
s Link with other Harmonized KPI
g projects
© 9. KPIresponsible OMIE; UFD; i-DE
10. Formula Based on a post-demonstration surve
11. Variables Questionnaire
12. Unit of
measurement Responses
S 13. KPI baseline N/A
'g explanation
S 14. KPI baseline source -
'g 15. Baseline responsible Survey responsible
= 16. KPI target value N/A
E 17. Calculation Survey
& Methodology
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13 Number of avoided technical restrictions (congestions)

KPI definition template (Demo KPlIs)

1. KPIID KPI_HO12
2. KPIDemo ID ES_BUC_KPI_13
Number of avoided technical restrictions (congestions/voltage
3. Name . .
violations)
KPI domain Technical
KPI category General descriptive
_E Description Avoided congestions thanks to the measures implemented in the
L d
£ demo
..g Related UC(s) WECL-ES-BUC-01; WECL-ES-BUC-02
= Link with other Harmonized KPI
g projects
O 9. KPIresponsible OMIE; UFD; i-DE
N.
10. Formula ATR% = ~TRFlex 400
TR
11. Variables ATR%: Share of avoided technical restrictions (congestions/voltage
violations) (%)
Nrg: Total number of expected technical restrictions
Nrrriex: Total number of technical restrictions solved through
activation of flexibility services
12. Unit of
Test results
measurement
S 13. KPI baseline N/A
E explanation
S 14. KPI baseline source -
(=4
- 15. Baseline responsible -
]
s 16. KPI target value 100%
3 17. Calculation Test results for simulated congestions at the selected demos areas
i Methodology
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