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EXECUTIVEUMMARY

tKAad RStEAOSNIrotS F20dzaSa 2y (GKS RSLIX 2eYSyid KIYyRO
utilized as a guideline for an external interested pastgkeholder, whichwants to employ any of the

LINE RdzOla RS@St 2LISR dzy RSNJ GKS /wh{{.h?2 dzYoNBfftl o L
functionalities, its requirements, its integration and interoperability with other applications, deployment
strategyand thebenefits obtained for the potential user. Thus, the deliverable is produented in order

to facilitate the interested users. We begin the document with a short introduction covering the goal and
scope of the deliverable while giving the structuretofThen, in Chapter 2 we provide a description of the
available financial tools, either on the public domain or on EU fundassibilities thatmay support the

market uptake for the products. Chapter 3 is the core of the deliverable. In this chaptetesioeiption of

each product is given, and also the requirements of each deployment. Regarding the requirements, the
emphasis is on both the hardware and the software tools that are necessary. Moreover, technical
specification of integration with other symhs are includedln this frame, how the product intesperates

with other tools (internal tools of CROSSBOW or external ones) is analysed, the deployment strategy is
presented and finally the benefits that a user attains by employing the specific praahectiescribed. The
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1. INTRODUCTION

1.1. Scopeof the document

Deliverable 16.4 refers to the last task of WP16. This task describes how an external interested party can
employ a solution designed during CROSSBOW andtihetquirements in order to apply it ar@he core

objective of the deliverable is to providehandbookii 2 | y& dzASNJ 0 KI G gl yGa G2 dz
products. In that context, this document provides a concrete and detailed description of what is needed, how

to apply and what are the benefits of employing each product.

1.2. Structureof the documernt

The structure of the deliverable 16.4 is product orienfEde reasotisthat a potential user magpe interested

in the product itself rather than a specifldse Case (U@)herethe product was tested. With that in mind,
the deliverable beginsvith providing insightson the financial tools that facilitate the market uptake of a
product. So, firstly the preommercial procurement and public procurement of novel products are
presented, and any financial aid that can be delivered by European Union (EBQribel@. In chapter,3he
detailed description of each product is provided. In particular, the chapter is divided into nirghapters,

one for each product. In these subchapters the reader can find information regarding the scope of the
product, the description of the requirenmés, both hardware and software ones, the deployment strategy,
the technical specification regarding the interoperability of the product with other product/systems and the
expected benefits that the user will attain by adopting each solution. Finallydetweerable closes with the
conclusions derived by the rest of the chapters.

2. FINANCIAL INSTRUMENTO FACILITATE MARKUPTAKE

2.1. PreCommercial Procurement and Public Procurement of Innovative Solutions

Precommercial procurement (PCP) is a recommendpgroach for buying Research and Development
(R&D) services in a way that shares both the risk (cost) and the benefit (results). It enables public authorities
to pay less for R&D services while leaving the industry with sufficient rights to reuse thesfutoesults in

other projects. PCP challengttee demanddriven industry to develop innovative solutions for the public
sector and provides a first customer reference that enables companies to create a competitive advantage in
the market. PCP enables gdigdyprocurers to compare alternative potential solution approaches and filter out

the best possible solutions that the market can deliver to address the public need.

Public procurers can drive innovation from the demand side by acting as technologicaigndiag
customers that buy the development and testing of new solutions. This enables European public authorities
to modernize public services faster and to create opportunities for companies in Europe to take international
leadership in new markets. Crérag a strong European market for innovative products and services is an
important step towards creating growth and jobs in quickly evolving markets such as Information
Communication Technology (ICT).

The European Commission is encouraging the use oft@nenercial procurement through different
directives, namely, directive 2004/18/EC and directives 2014/23 to 25/EU. PCP must respect some conditions
such as:

i.  The scope must be limited to R&D services: R&D can cover activities such as solution exploration and
design, prototyping, up to the original development of a limited volume of first products or services
in the form of a test series.
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ii.  The riskbenefit must be shared with industry: the public purchaser does not reserve the R&D results
exclusively for its ow use. Public authorities and industry must share risks and benefits of the R&D
services needed to develop new innovative solutions that outperform those available on the market.

iii.  The PCP excludes State aid: the PCP process must be designed to ensuréicontpaisparency,
openness, fairness, and pricing at market conditions to identify the best poseihtéons the market
can offer [1]

, Public Procurement
PrPe-commerm:iJ for ial
rocuremen i

A\

E .® - 855
S -] TS _
SEE % g88 $5% Sox®
£52% £38 £33 S55%
ggg%: Company A 258 ga® ggog
7323 o : 3=§8
i |CompanyB| '
: . ,/Company C
: m i Company
: . »iCompany D "
o oL 13 aBcbE
i |Lompany i Company El...-*"" or X
i |Company E
Phase 0 Phase 1 Phase 2 : Phase 3 Phase 4
Curiosity : Solution ] Prototyping ! Original development of a Commercialisation
Driven exploration : ¢ limited volume of first of products/services
Research ; : : products/services (commercial
; : : in the form of a test series Development)
Products Products

Typical Product Innovation Life Cycle

GPA = Govemnment Procurement Agreement

Figurel: R&D versus commercialisation phagl.

For public authoritiespre-commercial procurement has two main purposes. First, it aims to support their
procurement needs in new services or products that do not exist in their territories. The objective is thus to
conduct pathbreaking research to develop a prototype of a pmotlor service. Second, PCP aims to support
the development of a product or service that will be used by ptfficate partnerships for public purposes.
Overall, PCP offers public authorities the opportunity to experiment with innovative proceduresdto fin
innovative solution$2].

Public authorities that aim to design and implement PCP, however, face two main challenges. First, the rules
are complex and there are burdensome administrative processes to desigzropmmercial procurement.
Second, they haveisk-averse attitudes and lack of experience in developing dersue innovation
approacheg2,3].

Indeed, riskaversion in the private and public sectors towards new policy tools can hinder the adoption of
those new policy tools.

In PCP, public procurensly R&D from several competing suppliers in parallel to compare alternative solution
approaches and identify the best value for money solutions that the market can deliver to address their
needs. R&D is split into phases (solution design, prototypingnatigevelopment and validation/testing of

a limited set of first products) with the number of competing R&D providers being reduced after each R&D
phase. PCP can go up to the development and the purchase of a limited volume of first products or services
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developed in the PCP (limited' because in a services contract like PCP the total value of supplies purchased
needs to remain below 50% of the total PCP contract value). As R&D cannot include quantity production
(large scale production to produce commercralumes of eneproducts), PCP does not cover large scale
commercialisation. The deployment of commercial volumes of-modlucts is the remit of Public
Procurement of Innovative Solutions (PHPRIs facilitate the widespread dissemination of innovative
solutions in the market. They provide a great enough demand to motivate industry to invest irstzalge
commercialisation to bring innovative solutions to market with the quality and price required for mass
market growth. This enables the public sectormmdernise public services with better value for money
solutions, while also providing development opportunities for compariR€Hs thus complementary to PPI

[3/4].

2.2. Leverage EU Funding

Under a number offinancial instrumentsthe EU increases support for groups of procurers who work
together on innovation procuremensome of the facilitators for the CROSSBOW solutions/products towards
leveraging EU funding, are presented below

Connecting Europe Facility

Since January 201Hfrastructure and Environment Executive AgenbiEQA) is the gateway fanding under
GKS /2yySOUGAYy3 9dzNRPLIS ClLOAtAGE 6/ 9COUD® Lb9! AYLX SY
OAftA2Y 2dzi 2F e€eondn O0AffA2Y deHodT OAfTAZ2Y F2N ¢

INEA ceased operationa @1 March 2021. Theuropean Climate, Infrastructure and Environment Executive
Agency (CINEAyas established on 1 April 2021 to take over its legacy portfolio as well as additional EU
funding programrmes.

The CEF is a key EU funding instrument to promote growth, jobs and competitiveness through targeted
infrastructure investment at European level. It supports the development of high performing, sustainable
and efficiently interconnected tranBuropeametworks in the fields of transport, energy and digital services.
CEF investments fill the missing links in Europe's energy, transport and digital backbone.

The CEF benefits people across all Member States, as it makes travel easier and more sudtaemzdoess

9dzNRB LISQa Sy SNHeE aSOdaNRARGe oKAETS Syl of-bofdarinerad@ NI dza S
between public administrations, businesses and citizens.

In addition to grants, the CEF offers financial support to projects througbvative financial instruments

such as guarantees and project bonds. These instruments create significant leverage in their use of EU budget
and act as a catalyst to attract further funding from the private sector and other public sector Hijtors

1 CEF Engy
¢tKS 9! Qa SySNH& AYTFTNIAGNHzOGdzNBE A& F3IAy3 yRI A
for energy, to ensure security of supply or to support lasgale deployment of energy from
renewable sources. The upgrading of existing, and devedopnof new energy transmission
AYFNF a0NHzZOG dzNBa 2F 9dzNRPLISIY AYLRNIIFIYOS gAff NEF
FYyR OG0 €tSrad etn o0AftA2Y Ay 3lLao
Despite the regulatory measures and policies that are currently put in place to facBitate
investments, under current market and regulatory conditions some energy projects are not

commercially viable and would normally not make it into investment programmes of infrastructure
developers.

CEF is engineered to address both groups of factdis\deghe investment gap in the energy sector.


https://cinea.ec.europa.eu/connecting-europe-facility/about-connecting-europe-facility_es#ecl-inpage-69
https://cinea.ec.europa.eu/index_en
https://cinea.ec.europa.eu/index_en
https://cinea.ec.europa.eu/index_en
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Financial instruments, by bringing in new classes of investors and mitigating certain risks, will help
project promoters to access the necessary financing for their projects. Grants to contribute to the
constrwction costs will be applied to fill in the gaps in commercial viability of the projects that are
particularly relevant for Europe.
' d204Frf o0dzRISG 2F epPop O0AfTEA2Y A& YIRS0200F Af |
LISNR 2 R 2 if thesfdtrh @ grants mamaged by INEA.
As the basic fields among others, it inclufes
a. Energy Infrastructure (Connecting Europe FacileF).
Supporting the construction and upgrade of sustainable energy infrastructure projects.
b. Crossborderrenewable projects (Connecting Europe Facil®EF).
Supporting croskorder projects in the field of renewable energy.
c. Energy Use (Horizon Europe).
Support to efficient, sustainable and inclusive energy use.
d. Energy Supply (Horizon Europe)
Supporting the transition to a reliable, sustainable and competitive energy system.
e. EU Renewable Energy Financing Mechanism (REFM).
Facilitating investment in renewable energy projects.
f. Clean Energy Transition (LIFE).
Facilitatingthe transition toward an energgfficient, renewable energhpased
economy

9 Projectsof Common Interest

Projects of Common Interest (PCIs) link the energy systems of EU countries and can benefit from
accelerating permitting procedures and funding. Moreover, PCls are eligible for founding from the
Connecting Europe Facility (CEF). PClkeyecrosshorder infrastructure projects that link the
energy systems of EU countries. Their purpose is to help the EU achieve its energy policy and climate
objectives: affordable, secure and sustainable energy for all citizens, and thetetomg
decarbonsation of the economy.

How can a project become PCI is defined by the TEamepean Networks for Energy (TEN The

policy in which nine priority corridors and 3 thematic areas have been identified. Also, the project
must have significant impact on erggrmarkets and market integration in at least two EU countries,
boost competition on energy markets and help the EU's energy security by diversifying sources as
well as contribute to the EU's climate and energy goals by integrating renewables.

CROSSBOWGaqutucts and solutions are in the basic scope of CEF for the period22221 which
focus on crosdorder renewable energy projects, interoperability of networks and better integration
of the internal energy markds].

The Next Generation EU

The Next Generation EU (NGHUi)d is a European Union economic recovery package to support member
states adversely impacted by the COMMpandemic. Agreed to by the European Council on 2120219,

0KS TdzyR A& 62NIK eT1pn o0Aff A 20023 ahdkindl bebtiBdtg theFedgyaR & A f
20212027 budget of the EU's Multiannual Financial Framework (MFF). The comprehensive NGEU and MFF

AAAAA

LI O1F38a I NB LINP2SOiiSR (2 NBFOK emyHndo OAfCfA

The Next Generation EU (NGE® ocn O0Af t A2y Ay f 21| ydis albsédk framotien 0 A f


https://energy.ec.europa.eu/topics/infrastructure/projects-common-interest/key-cross-border-infrastructure-projects_en#how-can-a-project-become-a-pci
https://europa.eu/next-generation-eu/make-it-green_en
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austerity policy adopted after the financial crisis of 2€RF08 as the EU's main response to economic crises.
The NGEU, adopted in conjunction withe 202X2027 Multiannual Financial Framework (MFF),
demonstrates that the EU member states can collectively agree on policy, along with funding, to tackle large
scale crises.

The EU launched the COMID recovery plan with several objectives. The primaljective is to help its
member states repair the immediate economic and social damages caused by the coronavirus pandemic,
and, additionally, to prepare a better future for the next European generation.

Secondly, alongside tackling the economic and soujaédcts of the COVHDO pandemic, the plan has other
objectives. It also aims to assist the green transition; digital transformation; smart, sustainable, and inclusive
growth and jobs; social and territorial cohesion; health and resilience; and policigsef next generation,
including enhancing education and skills.

The third objective is modernising the European economy. Therefore, more than 50 percent of the funds will
be spent on modernization: such as research and innovation via Horizon Europdiniate and digital
transitions via the Just Transition Fund; the Digital Europe Programme; preparedness, recovery, and
resilience via the Recovery and Resilience Facility, rescEU; and a new health program, EU4Health.

In addition to the aforementioned obgtives, the package also focuses on modernizing traditional policies,
such as cohesion and the common agricultural policy, on maximizing their contribution to the Union's
priorities, fighting climate changewith 30% of the EU funds, the highest share ewkithe European
budger biodiversity protection, and gender equality. Thus, it plans to strengthen the EU's Single Market and
invest in shared European prioritigg.

f Recovery and Resilience Faciity 1 KA a f I NHSald O2YLRySythefdmali € c T H
loans and grants. The objective is to mitigate the economic and social consequences of the pandemic,
allowing European economies to be more resilient and better prepared for the challenges of
ecological and digital transitions. Member Statab use the funds provided by the RRF to implement
ambitious reforms and investments to make their economies and societies more sustainable,
resilient and prepared for the green and digital transiti¢ris

European Innovation Council Transition

The European Innovation Coun@IC) Transition funding scheme builds on promising research results to
demonstrate and mature the technology and develop business plans. EIC Transition funds innovation
activities that go beyond the experimental proof of laborattegtingand it supportsoth: (i) The maturation

and validation of your novel technology in the lab and in relevant application environments; (ii) The
RS@St2LYSyd 2F | odzaaySaa OFasS |yR o0dzaAySaa Y2RS
DN} yGa dzLJ ( 2 mere abpavaiablé tb valtlgte and/demonstrate technology in an application
relevant environment and develop market readiness. EIC Transition has open funding projects in any field of
science or technology as well as challenge driven funding on spcatiegic fieldg8].

EIC Accelerator

The EIC Accelerator supporteal and mediurssized enterprisesSMES), in particular stattps and spinout
companies to develop ahscale upgamechanging innovations. In some cases, smallcajols (up to 500
employees) are supported. The EIC Accelerator provides substantial financial support with: (i) Grant funding


https://eic.ec.europa.eu/eic-funding-opportunities/eic-transition_en
https://eic.ec.europa.eu/eic-funding-opportunities/eic-accelerator_en
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(monRAf dzi A @S0 2F dzLd (2 €ndp Ycbsisf (N)2nvestmehtdl)diesf ERIiFl G A 2
Ay@SaitaySyidao 2F dzZJ G2 emp YAtftA2Y YFIylF3ISR o6& (KS
EIC selected companies receive coaching, mentoring, access to investors and corporates, and many other
opportunities as part of the EIC community. Applications can be submitted at any time through the EIC
platform. Applications that meet all the criteria at the remote evaluation stage and are assessed positively

by the EIC jury but not recommended for fundimgl] be awarded a Seal of Excellence to help them secure
funding from other sources. Companies with a Seal of Excellence can also get support from EIC Business
Accelerator9].

1 Fast Track scheme to apply for the EIC Accelerator

¢KS WCl ail ¢ NhoddtyunderOHrion Eurdpé and a specific process applicable to the EIC
Accelerator. It provides for a specific treatment of applications that result from existing Horizon Europe or
H2020 projects. Applicants do not apply to the EIC Accelerator céflath a project review is carried out by

the responsible funding body to assess the innovation or market deployment potential of an existing project,
to decide whether the project is suitable for support under the EIC Accelerator. The responsible hodiing

can submit the outcome of the projects review to the EIC Accelerator, if the project review conducts that the
following conditions are met: (i) The proposal meets the two first criteria of the EIC Accelerator (excellence
and impact); (ii) There is mduplication of funding of activities to be supported under the EIC Accelerator
with the existing grant, and (iii) The applicant meets the eligibility criteria for the EIC Acce[6fator

The InvestEU Pgramme

The InvestEBrogramme builds on the successful model of the Investment Plan for Europe, the Juncker Plan.

It will bring together, under one roof, the European Fund for Strategic Investments and 13 other financial
AyaiuNdzySydad ¢ NRIISNRY 3 tiova iNBstménk ovgr the period 2024 ,ftlieA 2y A
InvestEU Programme aims to give an additional boost to sustainable investment, innovation and job creation
AY 9dzNRPLIS® ¢KS LINPINI YYS O2yarada 2FY OAL biiokS Ly @
2F Lzt AO YR LINAGIFGS Ay@SadyYSyd GKNRBdIzZZAK |y 9! 6 d:
of implementing partners such as tBeiropean Investment Banklf Group and other financial institutions.

(ii) The InvestEU Advisory Hub whizbvides technical support and assistance to help with the preparation,
development, structuring and implementation of investment projects, including capacity building; (iii) The
InvestEU Portal which brings together investors and project prid@p

European Assistance for Innovation ProcuremenEAFIP

The European Assistance for Innovation Procurement (EAFIP) is an initiative financed by the European
Commission Directorate General for Communications Networks, Contdmic&nology (DG CONNECT) for
providing local assistance to public procurers on innovation procurement. The initiative started in 2015.
EAFIP is coordinated and led by Corvers Procurement Services. The aim of thaitakivdis to promote

good practice and reinforce the evidence base on completed innovation procurements across Europe. To
encourage other public procurers to start new PCP and PPI procurements and to boost thegbgital
economy recovery through Innovation Procurement (PCP & PRRis framework, free of charge technical

and legal assistance is provided to public procurers across all EU Member States in the preparation and
implementation of innovation procurements of ICT based solutions. This includes local assistance for PCPs
and PIs supported by local lawyers that speak the local official EU landizge

1 EAFIP Toolkit

The EAFIP Toolkit aims to provide support to policy makers in designing PCP and PPI strategies, and to


https://europa.eu/investeu/home_en
https://eafip.eu/
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procurers and their legal departments in implementing sybcurement and it is updated with new
evidence and good practices. The toolkit includes three modalgs

0 Module 1 is a strategic module addressed to policy makers.

0 Module 2 is an operational module addressed to public procurers.

0 Module 3 is a legal /merational module addressed to legal services.

Venture Debt

The European Investment Bank (EIB) offers ateng venture debt product to address the unique funding

needs of fasgrowing innovative companies. The finance structure includes bullet repayment and
remuneration linked to the equity risk of the investees and complements existing venture capital financing.
Benefits: () NoRRA f dzi A @S Fdzy RAy3dY GKS TFAYylFyOAy3a R2Sa yz2i
motivation high, while complementing the equity capital. (ii) Bespoke financing: loans can be secured or
unsecured and provide different levels of suBimation (including contingent/participating loans); (iii)
Handsoff approach: the EIB assumes no direct involvement in daily management. (iv) Signalling effect: the
9L. Q& FAYIYOAy3 Aa 2FGSy aSSy Fa | ryesbrgfiR]lie adl YLZ

European Investment Project Portal

Opposite to previous initiatives, theuropean Investment Project Port&8lIPPpffers no financial support.

The EIPKs the EU matchmaking portal, enabling-Bd$ed project promoterspublic or private to reach
potential investors worldwide. The portal is a free service offered by the European Commission and is part
of the Investment Plan for Europe, which aims to nfiebiinvestment, boost economic growth and create
jobs across the E[13].

3. DEPLOYMENT HANDBAOR / wh{{. h©ORY {h[! ¢L

3.1. CROSSBOW Regional Operation Centre Balancing CockpERDC
Leading Party: ICCS

Contact:adimeas@power.ece.ntua.gr

Main ContributorsSCC, ICCS, CGES, IPTO, EMS, ELPROS
Target EndJsers: BCsTSOs

More information at:D4.1

3.1.1. PRODUCT SHORT DEBURIN/SCOPE

A Regional Operation Center (ROC) is a fundamental element of a fully implemented smart grid when
realizingambitious targets of Renewable Energy Recourses (RES) integration within a modern and unified
European market framework (as set out by the targedel}. Its scope lies in the strong collaboration among

the Transmission System Operators (TSOs) of a region, in order to gain benefits from the combined and thus
more effective management of the various challenges emerging for system operators. Fadampesdiom

a regional perspective facilitates the caticient and reliable operation of the power grid, taking advantage

of the principles of economy of scale for generation assets, while facing more effectively the various
uncertainties (RES stochadty, load fluctuations, unpredictable incidents, etc.).

14


https://europa.eu/youreurope/business/finance-funding/getting-funding/access-finance/search/en/content/eib-venture-debt
https://ec.europa.eu/investeuportal/desktop/en/index.html
http://crossbowproject.eu/deliverable-4-1/
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From the beginning of the CROSSBOW project, ROC was designed as a very heterddjeldethat
incorporates several diverse UCs that are all relevant to Regional Séc&ity (i(89Ch) Business pesses.

ROGBC product improves certain RSC functions, but also defines and incorporates new services associated
with shortterm operation tasks that are currently not supported by RSCs. Singeténested stakeholders

of this product are the RSCs and #@Os of the European region, special care at the developing stage of this
product has been given nable thescalability and replicability of these functionalities to other RSCs in the
European region.

The Regional Operation CentrBalancing CockpiROGBC)isresponsible for coordinating the cestfficient

and secure operation of the whole South Eastern European (SEE) transmission network and enabling the
shared use and crodsorder management of various resources, including renewable generators,
centralised/distributed storage and demand response resources. The services of tHBR@®Ive the ones

already provided by established Regional Security Coordinators (RSCs), such as Security Coordination Centre
(SCC) and the newly established Southeasttiitity Network Coordination Centre (SELENE) in the SEE
region, including improved Individual Grid Model (IGM)/Common Grid Model (CGM) delivery, Short Term
Regional Adequacy Assessment (RAA) Forecasts, Coordinated Security Analysis, Coordinated Capacity
Calculation and Outage Planning Coordination, yet with improved supporting calculation and optimization
methodologies. Furthermoret also involvesiew services associated with shaerm operation tasks, such

as imbalance management, congestion managetmamd probabilistic sizing of reserves, through the
enhanced exchange of data and information between the national control centres close-tarreal

ROGBC product isormed of 11 use cases grouped in 4 semantic functionality clusters as listed below:

Functionality cluster 1Advanced approaches to check the quality of individual and common grid models
(IGM/CGM) closer to redime.
1 Reaidtime quality check of CGMs (UC2).
1 Enhanced method forrBliminary Net Position (PNP) Estimation (UC3).
1 IGM quality asessment (UC9).
Functionality cluster ZRegional coordination for improving security of supply and cost efficiency.
1 Probabilistic approach for regional adequacy assessment in SEE region (UC1).
9 TSO frequency restoration reserves probabilistic sizing uegagves from other TSOs via
interconnections (UCS).
1 Resilience enhancement during emergency conditions using-basler corridors (UC10).
Functionality cluster :3Crossborder congestion evaluation and management.
91 Determination of capacity calculationput data (UC5).
1 Crossborder congestion identification through the FleBased (FB) algorithm / the Net Transfer
Capacity (NTC) algorithm (UCs 6&7).
9 Forecasted Dynamic Line Rating (FDLR) for overhead lines (UC4).
Functionality cluster 4A0verfrequencyreal-time control scheme.
1 Over and undeffrequency reatime control scheme using Phasor Measurement Units (PMUS)
(UC11).

3.1.2. DESCRIPTION OF RERHMENTS (PREREQUAS)T

3.1.2.1. HW requirements
The full implementation of the RGEBXC product requires access to the d¢haare systems listed below:

1 3 servers with features dMIPE ProLiant DL360 GersBEbver [L4] or similar.
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similarg this Central Processing UniCPU) hs 18physical cores, processor base frequency of 3GHz
and 24.75 MB L3 Cache.

NecessariRandom Access MemomRAM) is at least 256 GB per server.

Solid{ G4 4GS S5NAGS o6{{50 6A0GK I NRdzy R wmn starage [B]®r a i 2 N.
similar).

9 Directconnection between RSCs and TSOs servers (e.g., ATOM network for Operational Planning and
Data Environment)

1 Direct connection to field equipment (e.g., PMUs and generd®emote Terminal UniRTUS)

3.1.2.2. SW & systems requirements
The full implementation othe ROEBC product, requires access to the software systems listed below:

1 A hypervisor (e.g., VMware vSphere Hypervis@i{5/] or similar),also known as a Virtual Machine
Monitor (VMM), is software that creates and runs Virtual Machines (VMs). A higpellows one
host computer to support multiple guest VMs by virtually sharing its resources, such as memory and
LINPOSaaAyad | @LISNAA2NAE YI 1S AG LRaaAiroftsS G2 dz
greater Information Technology (IT) matyilisince the guest VMs are independent of the host
hardware. This means they can be easily moved between different servers. Because multiple virtual
machines can run off of one physical server with a hypervisor, a hypervisor reduces space, energy
and mainenancerequirements [18].

1 Transmission Network Analyzer (TNA) is a softwaoé designed for the variety of steady state
electric calculationssuch as

o calculation of load flow and contingency analyses.
0 crossborder capacity calculations (NTC, FB).

o validating, building and editing of the transmission network modeldJion for the Ce
ordination of Transmission of Electrici CTE)Common Grid Model Exchange Standard
(CGMES) or RAW data format).

o Power Transfer Distribution Factor®TDBE) and Outage Transfer Distribution Factors
(OTDB)functionalities¢ modules which enable sensitivity analyses on the grid models, etc.

Connection to real time market data (e.g., SEE power exchange groapset clearing housés

Connection to regional load foredayy (European Network of Transmission System Operators for
Electricity, ENTS)).

Connection to weather data provider (e.g., SKIRON weather data provider).

Connection to other tools or data gathering systems (e.g., Wide Area Monitoring and Awareness
Sysem (WAMAS)).

1 Communication channels and standard protocols for interacting with field devices and existing
systems (includingrile Transfer ProtocolFTP) servers, WAMASupervisory Control and Data
Acquisition SCADA), etc.).

3.1.3. INTEGRATION AND INRKEPERABITY WITH OTHER ARPATIONS AND SYSEEM

The RO@C product actively interacts with WAMAS, which seagethe main broker of the REE product

GAUK RATFSNBY(U LINPRAzOGA&AT SEGSNYyIf aeadsSvya IyR &SN
C2NBOFald F2N hQISNK Sk RSY INISEZNE | H BOINF NS Ij dzSy O0& DSy S
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are part of the WAMAS microservices implemented inside ELPROSAW&d rotector (WAProtector)

system. The system also provides Graphical User Inter@adé) ©f these functionalities in order to depict

the dynamic capacity of overhead lines and dynamic overfrequency settings for gener@ties.

Fdzy OlA2y It AGASE adzOK & GKS da9yKIyOS ¢NlIyaYAaaarzy
of the WAMAS GUI to depict already acknowledged contingencies due to a severe weather event that may
endanger the security of the power systeny well as counteractive actions to be performed after the
expected incident in order to minimize imminent blackouts in the region.

Furthermore, a developed external service supports the FDLR (UC4) functionality with the necessary weather
forecasts and mesurements which are retrieved from the weather service provider (SKIRON) and published
through FTP to the respective server (WAMAS). A similar FTP service takes over to feed the results from UC10
G2 I RSRAOFGSR O0NR1SNJ 09 hesdss@ri data HEMBASD > 06 ST2NB RSL
For some ROBC modules, integration between them aR©OEBC product is established fair simple using

the exchange of appropriate c3A £ Sa® C2NJ SEFYLX S Ay I [!'m !/ n dawSl|
a2RStaés A ydesTNA Sdfiviag yused B generate load flow values forataad congestion

forecast process) and WAMAS (used to acquire real time measurements and to calculate quality indicators
regarding theforecast) is established by cBle exchange using dedicatdie server locatior; using this

approach deployment of the different tools is done in the simplest way.

In Figure2, the integration and interoperability of the REBC product with other applications and systems
of the CROSSBOW ecosystem is depicted.
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Figure2: Integration and interoperability with other applications and systems (RBC product)

More information about the implementation of the respective associations can be foubelirerable 8.3
[19].

3.1.4. DEPLOYMENT STRATE&EOGRAPHICAL ANIRGET EARLY ADOPTERS)

To begin with, the deployment strategy lies in demonstrating the capabilities dR@EBC product in key

a0l 1SK2ft RSNB ow{/azZ ¢{hao LNAYINE 0 GKS {9BC NB3IA
product leader) is in contact with the RSCs in sedhtern Europe (SCC and SELENE) in order to explore
further exploitation d the ROC product or a subset of its functionalitj28] the primarytarget lies in signing

a Memorandum of Understandirg a Letter of Intenwith both SCC and SELENE, thus fostering the adoption

CROSSBOW Replication, Matiptake and Deployment Handbook 18
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of the already developed functionalities in the everyday standard procedures of the aforementioned RSCs in
the SEE region. As the product has been developed within the SEE framework, network codes and other
specific constraints from different countries leaalready been considered, although further developments
associated with the future market harmonization in the region and the respective integration to current
solutions, is essential in order to bring the product Techndogy Readinessekel (TRL) 9. Adr this
achievement, it would be easier for RBC to be fully commercialized to other RSCs in SEE as well as in other
Europearregions

ELPROS will start to commercialise functionalitiesof the ROC product that @éReaitime and forecasted
dynamic ¥ S NI GAy3 F2N 206RKEDBRY SNy E2ME 02 DENF NBIj dzSy Oe
which are implemented inside the WAProtector system. These functionalities will be presented to ELPROS
customers in Europe and Latin America.

3.1.5. EXPECTHEENEFITS
Thescope of the ROBC product lies in serving as an addto current RSC standard procedures, towards
the realisation of Regional Coordination Centres, by offering new and enhanced functionalities such as:

i 9y KI yxayarid5grafionOA Sy O0e Ay RI @
i OYKIFYOS Y2yAU2NAY3 FyR O2yGNRf 2F LRoSNI T

i LYLINE@S Y2yAG2NRYy3 2F ySGg2N)] aasSiao
i 9y adz2NAy3d ySig2N)] aSOdNRiGesx aeadSy O2y iGNt
i LYLINE@PSR &deaidSy aSeuedidsie aasSaavySyid FyR Y

a
i LYLINREGAY3I YIFENLSG FdzyOlAz2yAy3a FyR OdzadG2YSN

i 9y &adz2NB LI NIAOALN GAzy 2F O2yySOGSR 3ISYSNI i

The operational outcomes of these functionalities when realising the full potential of theBRpduct

will lead totangiblebenefits in all fronts; financial benefits for the shareholders of the RSC(s) and economic
benefits for the countries of the participating TSOs, from a societal point of view. The expected benefits are
listed belowandclastiA SR | 3 Ayaid (GKS LINRPRdzOGQa !/ azX Ay 2NRSN
and subsequently monetise their impact.

Financial Benefits

91 Increase of incomes from transmission/ distribution services (UC4,6,7).
Increase sale of balancing electiojUCS8).
Increase of incomes from ancillary services (UC8).

Increase of incomes from crebsrder allocation (UC4,6,7,8).

= =4 =4 =

Savings associated with penalties for reliability (UC1,2,10,11).
i Savings associated with penalties to congestions (UC4,6,7).
Economidenefits
1 Increase of incomes from transmission/ distribution services (UC4,6,7).
91 Increase integration of RES (UC1,4,6,7,8,11).
1 Increase reliability of supply (UC1,2,10,11).
i Savings associated to the balancing costs (UC8).
Non-monetizable Benefits
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9 Pollution reduction (UC1,4,6,7,8,11).

Finally, it must be acknowledged that the full realisation of this product entails technical or environmental
benefits which are extremely challenging to quantify, duentdtifactorial parameters oambiguous market

and system expansion trends. For example, LEZhé&nced method for Preliminary Net Position estimation)

& UG (Determination of Capacity Calculation Input Dagaable technical benefits, substantial for regional
coordination, that are not easy to quantifin additiorz &t 2 f f dzii Ac@ngtitutdSaRalz€ifidiretty” £
benefit deriving from many functionalities of the RBC product, however energy transition to a greener
power supply environment cannot be easily monetizddwever, the estimated additional inclusion of RES
in the power grid after the adoption of the R@T product is estimated to be 948 GWh which is
approximately 1.2% of the total yearly RES production (77059 GWh) in the SEE hgierdetails on the
quantified benefits of the ROBC can be foundt D14.2[21].

3.2. CROSSBOW RES Regional Coordination CentreJBRES
Leading PartyETRA

Contact:mserrano.etraid@grupoetra.com

Main Contributorsall partners participating

Target EndJsers: Renewable energy pragers, storage assel
owners TSOs

More information at:D43

3.2.1. PRODUCT SHORT DEBURINSCOPE

RES Regional Coordination CenRESCC) is a holistic solution for the centralised management of renewable
energy generation plants. It offers new servicestlte market, providing: new automated RES control
capabilities (together with smart management procedures to TSOs, supporting them in the management of
fINBS LR2NIF2tA2a 2F wo9{ GKA{tS 1SSLAyYy3a (KS RESSOG NI
managers/RES producers to optimise the use of assets, and at the same time, automatically compute what
units among their pool of generation resources will be subject to run countermeasures for the generation
related requests sent by the TSOs. It allows

1 For RES operators:
o Costreduction in the joint management of several renewable energy generation facilities.
0 Reduction of the time and resources needed to manage the installations.
o0 Improved productivity, thanks to continuous monitoring and eayection of incidents.

9 For system operators:

0 Support for decisiommaking, thanks to graphic tools for monitoring and analysing
information.

M1 For both:

o Integral management of production, including all technical data related to the activity.

3.2.2. DESCRIPTION OEQUIREMENTS (PREREQIES)

1 The numbers are based in the RES power production of the SEE region in 2019 which was 33%.

20
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The architecture of the RESC is based on micservices, each one dedicated to a specific functionality. Each
micro-service is developed and isolated in docker containers that are deployed with their specific
configurations @ a docker cluster. The benefits of dockerizing the individual components of the systems are
multiple, andthis deployment mechanisnis becoming the déact standard for systems deployment,
especiallyin cloud environments.

RESCC product is prepared to lakeployed in cloud environments (Amazon AWS, Google cloud estn
though it could also be deployed gumemises in the infrastructure in case it is necessary.

In order to use deploy REXC, the infrastructure shall host all the required component$ei@ifit instances
of the products can be installed in different RES manager infrastructure, or a centralized location can be

4SSt SOGSRY LINPOARAY3I aSNBAOSaE F2NJ Ydzf GALX S w9{ YIy
has been used for hosiiy the modules. The components hosted in this infrastructure are:

RESCC web

RESCC curtailment optimizers

Required databased (real time and historical)

Data ingestion services

=A =4 =4 4 =4

Market participation optimization algorithms

The whole RESC solution is provided by means of three docker compose files along with the default
configuration files of the different components and the deployment instructions.

The deployment mechanism is as easy as follow these steps:

1) Review the confjuration files for each component and adapt the values appropriately. A big effort
has been done to minimise the manual configuration required, so that thingsctikeectivity
parameters nternet Protocol [P) addresses or names of the related servicesoimmunicate with)
are internal to the cluster and there is no need to configure them.

2) Deploy the three stacks by running the command:
docker - composeup -d
in the appropriate folder.

3) Check that everything runs appropriately in the default ports

4) Configwe the users to manage the system by using the default administrative user provided
3.2.2.1. HW requirements
The required resourcefor working appropriately are:

1 Cluster nodes: 3 cluster noslat least.

1 Memory: at least ail8 GB machine is required in each node.

9 Disk space: 1 TB of space in total for the storage of long term detailed KPIs.

M CPU: 8x in each cluster node at least.

These are the requirements for the central RES infrastructure dimensioned to host and manage the
number of plants in CROSSBOW. Dodkstar allow to easily relimension the cluster nodes and resources,

so this is just an estimation and other deployments may have other requirements, depending on the portfolio
handled.

Besides the core control centre of RES, there are some complemengasystems that provide services
required by the RESC. The HW requirements for these systems are describe below:
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1 The required resources to provideeneration forecasservices are:
0 Memory: at least a 16 GB machine is required in each node.

o Disk space: TB of space in total for the storage of long term detailed Key Performance
Indicators (KPIs).

o CPU4

1 Plant and dispatching centre gateways. Depending on the assets connected -@CRERecific
gateways are needed to connect the physical assets and adaptheasurements to RESC data
model and periodically send these measurements. These gateways are normally RTUs or gateway
services with very low hardware requirements.

3.2.2.2. SW & systems requirements
General requirements:

9 A Docker Cluster. The deployment wil composed of micrgervices downloaded and executed by
this cluster.

1 Dockercompose tool to deploy the whole set of components in the cluster
Component requirements

The following docker container mics®ervices will be deployed in the cluster. It hasbe noted that the
micro-services araselfcontained so that no additional software is required to be installed besides the micro
service itself These micro services have been prepared to automatically download and configure all the
pieces of softwareaquired automatically during deployment, so nothing has to be deployed or configured
manually

1 RESCC This web application has the following main INTERNAL requirements:

o Nodels
0 MeteorJS
o LeafletJs

1 Market participation optimization algorithms: Thesservices have the following INTERNAL
requirements

o Python 3
o0 Numpy.
o Pandas

0 ENTSEE API SDK
0 Forex currency exchangplication Programming Interfa¢@Pl)

9 Data ingestion service/ESB: This service has the following INTERNAL requirements

o JAVA

o SCALA

0 Nodes.

0 MeteordS

Thirdparty Software requirements:
Other microservices are required to be deployed in dogkerenvironment:
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1 A Web Frontal Proxy server that protects the access and distributes URLs to the dedicated cluster
NGINX server running in the Kubete® server. The modules are accessible from the same host
server with different URLs addressing the frontal modules

NATS, for communicating between internal modules

RabbitMQ, for providing AMQP and MQTT messaging and facilitate external communicatitziand
ingestion

1 MongoDB, as real time database

1 InfluxDB, as historical database

1 NODERED, as ETL (transformation processes for the messages exchanged)
Operating Systems supported:
Any operating system supporting Docker. Linux server is recommended.
Data requirements

As part of the work to implement the tool, it is necessary to havergéerenced information on the following
network assets.

9 Main Substations,
1 Supply point locations
1 Grid injection points of renewable generation centres and Istitkage units.

This information was requested to thgartners in the initial phase of the project, and the information was
provided by means of adoc excel files created for this purpose.

Later on, a global renewable database was purchased with infoomatbout mos of the RES plants in the

world [22] This data was incorporated to the CROSSBOW renewable database. This make the process of start
using REEC for a specific RES plant much easier, because most likdbtatile of theplantwill be already

in the global RES database and thus there is no need for manual data introduction or configuration.

3.2.3. INTEGRATION AND INRKEPERABILITY WIDHHERAPPLICATIONS AND BYMS
The nexffigure represents the different components REE interacts with:
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Figure3: RESCC components interaction

Shadowed CROSSBOW components in the diagram are not directly interacted. In the next points, the
different interactions are described

3.2.3.1. RES Plants
There are two mechanisms for the integration ofstixig RES plants in the RES platform, the direct
integration or the indirect integration through a dispatching centre.

9 Direct integration:in the architectural description the modules required for the integration of RES
plants in the RESC system intact with the local SCADA systems in the RES premises. The following
SCADA protocols are supported: IEC66870., IEC60878-104, DNP3, OPC, OB& and MODBUS
(Transmission Control Protocal CP) or serial).

1 Indirect integration:Opposite to the previougldescribe direct integration, some RES assets can be
integrated in the REGSC through specific dispatching centres or centralized SCADA systems.

3.2.3.2. WAMAS

The most important thing to remark with regards to the RESand WAMAS interaction is the fact that,
whilst most of the RESC components are designed to be deployed at tHeGEpremises, there is a part

of RESCC that is meant to be deployed at theOT& RSC premises, because it deals with grid security and
optimization services. This allows providing advanced services to system operators with regards to optimal
management of renewable energy sources from the point of view of grid manageffieatarciiecture of

such integration is depicteith the figure below

CROSSBOW Replication, Matiptake and Deployment Handbook 24
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Figure4: RESCCand WAMAS interaction for grid operators' assistance

The REEC optimizer for TSOs basically assist the grid operators in selecting the most apprREbd
curtailment options towards alleviate the eventual grid problems.

In the REEC part, there is a specific microservice application, writtatode.js, whictis connected to the
counterpart in the TSO side and receives the curtailment commandsallithe details: amount of energy

of current, timing, geographic area of affected assets, etc. These curtailrmensent to the curtailment
distribution module for the actual decomposition of the curtailments and TSO limitations to real commands.

3.2.3.3. STGCC
In the same fashion as with WAMAS, REShas a microservice application that connects the system with
regional Storage Coordination Centre (STO).

3.2.3.4. AM

The market participation algorithmiistegrated into the RESC through theeneration optimizatioormodule

that implements the different markets that Ancillary Market (AM) provides and that are used b RE&

the participation in the markets, the AM product definesR&presentational State Transfer Application
Programming InterfacéREST API) thatwld be used to submit the bids and query the list of accepted orders.
The details of the API are in thdeliverable D10.3 CROSSBOW Wholesale and Ancillary Services Market (AM)
[23].

3.2.3.5. RESDU

In the same fashion as with WAMAS and €I RESC has a microséce application that connects the
system with REBispatchable Unit (RE3J). From the point of view of REE, the renewable plant
represented by the REH3U is similar to other plants and can thus be integrated in the@ESortfolio.

3.2.4. DEPLOYMENT STRAYHGEOGRAPHICAL AMRGET EARLY ADCRI)E

9¢ wl! 0/ wh { {CC prédatleaded {vill start targeting enders (TSOs and RES generation plant
operators) in soutkeastern Europe. As the product has been developed within that framework, network
codes anabther specific constraints of the different pilot countries are already being complied by the system.

At the same time, additional development effort will be done to bring the product to TRL9, by adapting the
different functionalities to all EU countriéand beyond) network codes and specific restrictions.

25
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Once that has already been done (which is not a negligible investment of resources), ETRA will start
commercialising RESC to current clients of the ETRA Holding Group, with presence in Spain, Germany
Portugal, Bulgaria, Colombia, Mexico, Brazil and Peru among others.

With the commercial product demonstrated in different geographical locations with very diverse network
codes and condition, with the support of key clients of the Group, the producbwittffered within the
general market through the commercial divisions of all ETRA Group companies.

The REEC product have been designed in a way that allows for an easy adoption in new scenarios or
locations. The following product features supports this:

- The REEC already integrates a global renewable databagk iwformation about most of the
renewable plants in the world, sehen there is a need of adding new assets to-RESmost likely
the staticinformation of the assets to monitor and control Wilready be present in the database
FYR A0Qa 2dzad I YI G0 S Noael plansS bebaps to yha podididtO ke 2 F
managed by RESC.

- For the integration of real time data and measurements, an 4asyse Internet Of ThingsIQT}
fashon mechanism is used to exchange information. This relieve€RE®m the task of integrating
complex communicating mechanism which are normally ptegendant and not easily
interchangeable

- System operator integration componenase extracted to a specific module (the RESoptimizer
for TSO/RSCThis part is very dependant of the TSO/RSC system and normally would require a
specific development to be installed in other infrastructure. Nevertheless, this part is isolated from
the rest of the RE€C components and thus this does not affect the replicability oflREEhat could
work without this part).

3.2.5. EXPECTED BENEFITS

RESCC is a highdded value products that enhances the monitoring and control capabilities of TSOs and RES
producers over their energy assets. RESoffers several higidded value services in different areas of the
daily operation of its endisers.

RESCC offers functionalities for the TSO to analyse the security of the grid in two dimensions:

9 At the operational stage, using the daghead congestion forecast information. This analysis may
trigger the modification of the RES production schedule (redispatch).

9 At the realtime stage, using the rediime power flows, frequency, energy mix and shtatm state
estfY A2y ® ¢KA& Fylft&daira YIe& OGNAIISNI GKS | OGACL
curtailment.
In the automatic security analysis performed by ®RESbased on Day Ahead Congestion File (DACF) power
flows, N1 contingency analysis is also cadrieut. In case this analysis identifies potential problems, a
sensitivity analysis is performed considering the available RES units and with all this information, the most
appropriate set of remedial actions towards solving the potential problem is ideditgnd configured. In
case the contingency is later happening, the system will be ready to react in time by applying the pre
calculated solution, thus enhancing the reaction time when facing issues.

Electricity market participation is an enabler of di#fat use cases in REEE. It is a requirement for the later
participation in ancillary markets. RE® has developed strategies to participate in the electricity market,
and based on the results of this market, the RES units participate in the ancillgigesanarket.

The frequent exchange of information about active/reactive and generation/consumption energy among RES
units and TSO is one of the functionalities of ®RES This information complements the energy mix
information hold by the TSO.
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For the cas of virtual power plants (Virtual Storage Plant (VSP) in CROSSBOWY; Ri6Sidsthe same
functionalities as for the conventional RES units, with the difference that distributed generation forecasting
algorithmsare used.

Finally, the integration of geeration at the distribution level fostered by REE through new generation
forecast algorithms, helps TSO to better predict the behaviour of these assets and thus facilitating their
integration.

All these operational outcomes that REE provides, offa series of benefitdn essence:
Economic

OptimisedGenerator Operation.

Reduced Generation Capacity Investments.
Reduced Ancillary Service Cost.

Reduced Congestion Cost.

Deferred Distribution Capacity Investments.
Reduced Equipment Failures.
ReducecElectricity Cost.

Reduced operation and maintenance costs.

=4 =4 =4 =8 -8 -8 -8 -9

Financial

Increase of Incomes from Electricity Markets (Wholesale markets, bilateral contracts).
Increase of Incomes from Transmission/ Distribution Services.

Increase of Incomes from Balancigctricity.

Increase of Incomes from Ancillary Services.

Increase f Incomes from CrosBorder Allocation.

Savings Assoc. with Penalties for Reliability.

Savings Assoc. with Loss Reduction.

Savings Assoc. with Penalties to Congestions.

Savings Assoc. witbperation and Maintenance Costs.

Reliability

1 Reduced Sustained Outages.
1 Reduced Major Outages.

1 Reduced Restoration Cost.

1 Reduced Sags and Swells.

=8 =4 =8 -8 -8 -8 -8 4 9

Environmental

9 Reduced CLEmissions.
 Reduced SOx, NOx, and PMEmissions.

Security
1 Reduced WidescaleBlackouts.
Social

9 Increase customer retention.

I Increase investment's attractiveness.

1 More direct involvement of consumers in their energy usage.
9 Job creation.
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3.3. CROSSBOW RES Regional Dispatchable Unit(BRES
Leading PartyCOBRA

Contact:.cobra@crossbowproject.eu
Main ContributorsUNIMAN, ETRA, ICCS, KONCAR, UNIZG, ETI

o I —
Target EnedJsers.Generators, TSOs QJ + .
1

More information at:D5.1 D5.2and D5.3.

3.3.1. PRODUCT SHORT DEBURIN/SCOPE
RESDU productoffers new services to the market, providing new power plant management options to the
Generators, and new functionalities to the SmstOperators, among other power system actors.

These new services are based on the proper analysis of weather and market conditions, considering System
Operator requirements, and allowing to manage and design future Hybrid Power Plants ((HPP), RE8 + stora
units connected to a common coupling point) according to the optimal criteria showed bR RpB&duct.

The main functionalities are described below:

- To provide ancillary services when they are requested by the System Operator, through the proper
management oHPPs

- To increase generator revenues fradPPsadapting the energy/power supply to the best market
prices of electricity sale when possible, applying different sale energy strategies like energy time
shifting.

- To provide quality services from storage technologies includeiPiao support blackstart response
(after a blackout).

- To supply the required power according to different demand powefiles established by the
Market, throughHPPsin a similar way compared to conventional power plants (thermal, nuclear,
etc.).

- To design nevHPPsi.e., to retrofit existing RES or Storage Units integrating them into a Hybrid
Power Plant, according the requirements of each System Operator and the corresponding national
regulatory framework.

28
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Figure5: Manager Energy for Hybrid PlantME4HP) and Equivalent Dynamic RES.-RBSroduct

3.3.2. DESCRIPTION OF RERHMENTEREREQUISITES)

3.3.2.1. HW requirements
For the implementation of the tool, RE®J should have access to measures from:

9 Direct connection to field equipment from the HPP.

0 Laboratory SCADAnplemented using a PLC (Programmable Logic Controller) system with
LabVIRV//CoDeSys software.

0 Yokogawa WT3000 Power Analyzer: allows to measure the electrical quantities (voltage,
current, power, etc.) during the tests.

9 Direct connection to ENTS®Dayahead prices and Weather forecast service provided by ICCS.
o Conventional P@ntel CORE i5).

9 Direct connection to KONCAR PROZA NET platform aridURESwver.
o Conventional PC (Intel CORE i5).

In addition, the two main software units of RBS Manager of Energy for Hybrid Plants (ME4&ti) Hybrid
RES dispatchable unit) must haceess to a common PC (Intel CORE i5) for running the required simulations

3.3.2.2. SW & systems requirements
For the implementation offte tool, RE®U needs information from the following network assets.

1 Weather forecast services.

1 Energy demand forecast from tlmegion of study.
1 Energy price forecast.

1 SCADA system from the HPP.
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