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SECTION 0: PUBLISHABLE EXECUTIVE SUMMARY

0.1. Summary description of project objectives

The objective of FENIX is to boost DER (Distributed Energy Resources) by maximizing their contribution to the electric power system, through aggregation into Large Scale Virtual Power Plants (LSVPP) and decentralized management. 

The project is organized in three phases:

1. Analysis of the DER contribution to the electrical system, assessed in two future scenarios (Northern and Southern) with realistic DER penetration

2. Development of a layered communication and control solution validated for a comprehensive set of network use cases
, including normal and abnormal operation, as well as recommendations to adapt international power standards. We envision a threefold R&D effort:

· the key component is the Large Scale Virtual Power Plant (LSVPP) which is an aggregation of DER taking into account the actual location of individual DERs in the network. LSVPPs will have flexibility and controllability to provide different services to energy and ancillary services markets. 

· the bottom level is the local solution at individual DER itself, responsible for managing the unit in connection with the LSVPP

· and finally the higher level, which consists of a new generation of EMS and DMS tools to be developed, placed respectively at the TSO and the DSO, with the new ability to manage LSVPP capacities for network operation; and the markets that will put a value on these capacities

3. Validation through 2 large field deployments, one in the UK (Northern Scenario) and another one in Spain (Southern Scenario) 
0.2.
Contractors involved

	
	Name
	Short name
	Country

	1
	Iberdrola SA
	IBERDROLA
	Spain

	2
	Electricité de France
	EDF
	France

	3
	EDF Energy Networks Ltd
	EDF Energy
	UK

	4
	Red Eléctrica de España SA
	REE
	Spain

	5
	National Grid Transco
	NGT
	UK

	6
	SIEMENS Aktien-gesellschaft Österreich, Program and System Engineering
	SIEMENS PSE
	Austria

	7
	Areva T&D Energy Management Europe
	AREVA T&D 
	France

	8
	(note: partner 8, Wind to Market, substituted by new partner 21 GAMESA)
	
	

	9
	ZIV PmasC SL
	ZIV
	Spain

	10
	Korona Inzeniring DD
	KORONA
	Slovenia

	11
	ScalAgent Distributed Technologies
	SCALAGENT
	France

	12
	ECRO SRL
	ECRO
	Romania

	13
	Pöyry Energy Consulting
	PÖYRY
	UK

	14
	Fundación LABEIN
	LABEIN
	Spain

	15
	Groupment pour inventer la distribution électrique de l’avenir
	IDEA
	France

	16
	Institut für solare energieversorgungstechnik verein an der universität Kassel E.V.
	ISET
	Germany

	17
	Energy Research Centre of the Netherlands
	ECN
	Netherlands

	18
	The University of Manchester
	U. MANCHESTER
	UK

	19
	Vrije universiteit Amsterdam
	VUA
	Netherlands

	20
	Imperial College
	IMPERIAL
	UK

	21
	Gamesa Innovation and Technology
	GAMESA
	Spain


0.3.
Co-ordinator contact details

IBERDROLA S.A.

Co-ordinator: 
Jose Corera

Address:
Camino de San Adrián 43, 



Bilbao 48003



SPAIN

Telephone:
+34 94 415 14 11

Fax:

+34 94 479 01 93

E-mail:

jose.corera@iberdrola.es
0.4.
Work performed Results achieved so far and expected end results

Primary role of WP1 “System Solutions for DER Integration and Demand Response through LSVPP” was to develop the theory and concept behind the Virtual Power Plant, which was subsequently implemented, tested and demonstrated by other Work Packages. For that reason, most of WP1 efforts were concentrated in Years 1, 2 and to some extent Year 3. Also, within WP1 specific hardware and software components have been designed and developed to enable the large-scale integration of DER in line with the FENIX vision. This resulted in a set of tools that combine both existing and new solutions in order to support real-life implementation of the VPP concept.

The key deliverables have been produced in the form of development and design of local intelligence units and market interfaces that the VPPs can be plugged into. All efforts undertaken in WP1 have been closely coupled with progress in other work packages, most notably WP2, dealing with the high-level interaction architecture of FENIX, and WP4 where the concepts developed will be demonstrated in a realistic context. Intensive collaboration with other consortium members in this area has proven to be crucial for delivering the expected results.

In the context of WP2 “Electrical and information system architecture adapted to the presence of LSVPP”, the idea was to evaluate the developed FENIX architecture and agent software based on the experiences gained in WP1, WP2, WP3 and WP4 through the simulations, lab tests and demonstrators done in these Work packages. Based upon the results of this evaluation, a revision of the architecture and FENIX agent software has been done. 

Additionally, we have specified and develop an additional TVPP, not scheduled initially. This TVPP has been included in the e-terracontrol tool from AREVA for the Northern scenario.
WP3 “Commercial framework for operation and control of power systems with LSVPPs” has been devoted to two different activities: first, an assessment of regulatory and contractual conditions that would role the implementation of CVPP. The second line of activities is built around the cost benefit analysis and comparison of the Business as Usual and the Fenix scenarios, where a detailed analysis was made of the current UK and Spanish electricity markets and how the economics of wide-scale application of demonstrated FENIX concepts into these markets would work out.
A common methodology has been agreed and the specific work on the Northern and Southern scenarios –considering the local regulatory and normative details- shared among the partners leading this evaluation, namely ECN and Labein respectively.

In WP4 “Demonstration of LSVPP concept feasibility” the work started with the initial specification of the laboratory activities and both demonstrators. 

The laboratory activities have been concentrated mainly into the preparation of ISET lab and the specification of the test for the VVC module developed by IDEA under against a real time network simulator.

Both demonstrators, the Northern Scenario demonstrator in Imperial Labs and integrated with Woking Borough Council equipments, and the Southern Scenario demonstrator in Iberdrola facilities with units in the Alava network, have been designed, modelled and validated successfully.  

WP5 “Stakeholders Advisory Group, Dissemination and Training” has produced several issues of the newsletter disseminating different aspects of the project to registered users of the project web site.

Another remarkable dissemination activities include a 13-minute length video, explaining the Fenix concept for a large public and illustrating the concept with the southern demonstration, the Fenix booklet (80 pages) presenting the main results of the project or the national seminars organised in France, Spain, Germany, UK and Austria
� Use case: Functional requirements





