[image: image1.png]P

MINES PARIS
Pari<Tech




Mines ParisTech

Center for Energy and Processing 

Observation, Modeling and Decision Team

Rue Claude Daunesse
BP, 207, 06904 Sophia Antipolis Cedex

FRANCE

Tel. +33 4 93 95 74 23
Fax +33 4 93 95 75 35

ENERGY SBA

Participation in the development of the scenario and provision of persistent operational services

in the 

GEO Architecture Implementation Pilot – Phase 2 (AIP-2)

CFP Issuance Date: 26 June 2008

Kickoff Response Due Date: 1 September 2008

Business POC Name
Lionel MENARD

Technical POC Lionel MENARD

Business POC Name
Thierry RANCHIN

Technical POC Thierry RANCHIN

email: lionel.menard@ensmp.fr  /  email: thierry.ranchin@ensmp.fr

phone: +33 4 93 95 74 23  /  +33 4 93 95 74 53

Table Of Contents
31
Overview


32
Proposed Contributions


42.1
Societal Benefit Area Alignment and Support


52.2
Component and Service Contributions


52.2.1
Description of components and services


62.2.2
Relevant SBA’s


72.2.3
Support of open standards


72.2.4
Components, services and client application usage


82.2.5
Performance capability


82.2.6
Availability of the components


82.3
Architecture and Interoperability Arrangement Development


83
Description of Responding Organization




Mines ParisTech Response to the GEOSS AIP-2 CFP

1 Overview

The response intends to support the SBA Energy by developing services providing irradiance data among other parameters, thus contributing to the realization of the scenario. In addition, the response intends to instantiate this scenario by simulating the case of the sitting of a solar power plant. This instantiation requests the development of specific applications calling upon data available from the GEOSS community. If possible, these applications will be turned into Web services.

Solar radiation is of interest in several other SBAs. The proposal will support these SBAs by providing such data.

The developed Web services will be registered with GEOSS. Thus, the proposal contributes to Components and Services.

Finally, by sharing its expertise in information system, the proposal will contribute to Architecture and Interoperability Arrangement Development. The SoDa Service has already been registered as a Special Arrangement. The new development made by the IEA task SHC 36 is using portlets. The project is ready to work with ADC to make such portlets available through the GEOSS portal.

This response is carried out by national research public institutes, research organizations, engineering schools, European Union's scientific and technical research laboratories and private companies, from European countries and USA. The participant’s list is provide in the section 3 of this document. This action is leaded by Mines ParisTech. For the benefit of reading, the so called “the team” will be used when describing actions, deliverables, expertise where no specific involvement from one of the partners need to be precisely defined. In any other case the partner’s name is explicitly mentioned.

2 Proposed Contributions

The team contribution is articulates around three major complementary actions.

Firstly, we advocate for interoperability concept in the Solar radiation community. Such actions are key components of various projects funded by The European Commission, the International Energy Agency and regional or local bodies where the team plays a major role by bringing his knowledge of interoperability concept in such assemblies.

Secondly, is committed to bring, not only to the solar radiation community but to the whole scientific community, standard access to it’s own components and resources. To do so, W3C Web service (WSDL) standards have been adopted. Several Web services allowing access to Solar Radiation parameters have been created, deployed and registered in the GEOSS Registry component. More are planned including wind energy parameters such as relief information and roughness information available world-wide.

Thirdly the team is eager to provide some of the key components to the Energy SBA scenario and already holds a great part of the needed information to perform the solar energy scenario. This is the case for the Meteorological data and some of the geographical data, namely the digital terrain model (see section 2.6.4.1.5 of the Energy SBA in the Annex B).

Finally, the team  will also welcome any initiative that allows application clients such as portlet (JSR-168 and JSR-286) to be part of the GEOSS registry components list. Indeed the team has already developed such application clients including top end access to Solar Radiation parameters that exploit interoperability standard like W3C Web services. The team is keen to share such applications clients with the GEOSS community.

2.1 Societal Benefit Area Alignment and Support

This response is best aligned with the Energy SBA. The Energy SBA aims at improving management of energy resources. GEOSS outcomes in the energy area will support: environmentally responsible and equitable energy management; better matching of supply and demand of energy; reduction of risks to energy infrastructure; more accurate inventories of greenhouse gases and pollutants; and a better understanding of renewable energy potential.

Within this SBA framework, this scenario will focus on solar energy and will propose the development of basic and compound Web services. It will help at sizing PV solar system for production of electricity. 

The different Web services will also be used for the development of tools for environmental impact assessments of the uses of energy. Apart form the Energy SBA, other SBA’s will find a high interest in exploiting such components and services. This the case for:

· Health: in order to provide accurate data about solar radiation to fight skin cancer (melanoma). The different types of UV can be derived from the data provided by the basic Web services used in this scenario. Web services will also provide relevant information for air quality. As an example the transformation of NOx in O3 is achieved through photochemical transformation. Ozone is a naturally occurring gas in the lower atmosphere that increases in concentration when volatile organic compounds (VOCs) and nitrogen oxides (NOx) react in the presence of sunlight and stagnant air. By providing relevant information about solar radiation reaching Earth, Web services proposed can be easily included within air quality scenarios.

· Biodiversity: for photosynthesis processes that power the ecosystem are driven by solar radiation. As expressed during the UIC meeting in Cape Town (Nov. 2007) by the GEO Biodiversity Observation Network, solar radiation information is a relevant information dataset for the management and protection of terrestrial, coastal and marine resources. Such services are therefore of high interest to biodiversity researchers.

2.2 Component and Service Contributions

2.2.1 Description of components and services

The proposal will register components and services within GEOSS registry capability. The SoDa Service is providing data on solar radiation and applications to exploit data. It has been registered with GEOSS as a Special Arrangement.

New services that provide in particular irradiance data that are the basis to any application in electricity production from sun will be developed. These Web services will be deployed in energy community Web portals such as www.webservice-energy.org. They will obey the W3C standard WSDL.

These Web services will be developed by JRC, DLR, Meteotest, NASA LRC (Langley Research Center), STFC and Mines ParisTech:

Some Web services have already been developed, deployed and registered in the GEOSS registry facility. Description of those Web services are given below.

· The Mines ParisTech Climate Web service provides a standard system interface (WSDL) to access a database that contains:

· monthly means of solar irradiance (downwelling shortwave irradiance),

· minima, maxima and mean values of air temperature at 2 m,

· minima, maxima and mean values of relative humidity at 2 m.

The database covers the whole world. It has been created by data fusion techniques applied to satellite data, meteorological re-analyses from NCEP /NCAR (USA) and orography for the period 1990-2004.

· The HelioClim 3 Web service provides a standard system interface (WSDL) to access Irradiance values from the database HelioClim-3, computed from images of the Meteosat satellites since February 2004. Nb. This service is presently limited to the year 2005.
· The NCEP Forecast Web service provides a standard system interface (WSDL) to access forecasts of several meteorological parameters at surface: wind, air pressure, temperature, relative humidity, precipitation, and irradiances, for 3 days every 3-hours. The provider is the National Centers for Environmental Prediction, NOAA (USA).

· The SOLEMI (Solar Energy Mining) Web service provides a standard system interface (WSDL) to access irradiance data. The data are derived from Meteosat satellite images.

· Irradiance data: global horizontal (GHI), and direct at normal incidence (DNI)

· Temporal coverage: 1991 - 2005 (Europe and Africa), 1999-2006 (Asia)

· Temporal resolution: 1 hour * Spatial resolution: 2.5 km at sub-satellite

· Spatial coverage: Europe, Africa, Western Asia, parts of Australia and South America 

Nb. This service is presently limited to the year 2005 and Europe. 

· The NASA-SSE-HelioClim-1 components provides time-series of daily irradiation from 1st July 1983 to 30th June 1993. It automatically selects the database offering the best quality for the selected site. Provider: NASA (USA) and Mines ParisTech / Armines (France). Conversely of the previous one’s this component has been registered as a Special Arrangement component.

Other components are already planned to be offered by the team to the GEOSS Community and will be exposed in the form of Web service (WSDL) interface.

Example of such components includes PV assessments using some of the data offered by the GEOSS portal or Clearinghouse through the PVGIS server operated by JRC.

From Meteotest a part of the Meteonorm chains for stochastically generated time series of hourly global radiation, beam radiation, radiation on inclined planes and temperature (worldwide), will be provided.

Also from Meteotest a PV production calculator for any site on earth based on Meteonorm and Spyce simulation tools.

NASA LRC (Langley Research Center) will developed Web service from their already existing Surface Meteorology and Solar Energy web site (SSE) that provides on-the-fly computed renewable energy parameters.

STFC intend to provide real-time meteorological information as follow.

When considering the siting of a wind turbine, it is important to have access to real-time meteorological information (wind speed and direction, temperature, pressure, rainfall, relative humidity, insolation). For example, average windspeed will be slower closer to the ground, and faster higher up due to the effect of friction; knowing how windspeed varies with height will help decide how tall a wind turbine tower should be (generated power is proportional to the cube of the wind speed). Temperature varies through the year, and the wind’s power is inversely proportional to its temperature. This project will investigate the use of emerging standards in Sensor Webs for access to real-time meteorological data in support of energy research. Data models will be constructed using the OGC Observations and Measurements specification with the Climate Science Modelling Language (CSML). An implementation of the OGC Sensor Observation Service conforming to these models will then be deployed. The real-time Test Facility of the STFC Energy Research Unit (http://www.eru.rl.ac.uk/testfacility.html) will provide data through the deployed SOS.

2.2.2 Relevant SBA’s

The above list of components and services and the one that will be added perfectly fit with the information needed for the energy scenario concerning the meteorological data (see section 2.6.4.1.5 of the Energy SBA in the Annex B). Solar radiation data are also valuable information for other SBA’s. This has been described in the section 2.1 of this proposal.

2.2.3 Support of open standards

All this new services will be developed keeping interoperability as a cornerstone. For the sake of a maximum usability geared towards real application, all the services will be provided as a form of W3C standard Web service. Each service will be described as W3C WSDL file (Web service data language) implementing network capabilities for being possibly triggered by any remote application.

According to the amount of Web services and if of relevance for interoperability purpose, a catalog of Web services implementing standard like UDDI (Universal Description Discovery and Integration) could be provided and registered in the GEOSS registry.

As a whole all the Web services (WSDL), will be registered in the GEOSS registry, being therefore accessible to the GEOSS community via the GEOSS Clearinghouse and the GEOSS Web Portal.

2.2.4 Components, services and client application usage

As SoDA has proven is usefulness since 2004 (more than 37 000 unique SoDa Service visitors for the year 2008 as a projection) toward the Solar Radiation community of users, new projects arise where the team has been promoting the interoperability approach and the use and the respect of standards. This is notably the case for two on-going projects namely MESoR (Management and Exploitation of Solar Resource Knowledge) a EU Funded project and the IEA (International Energy Agency) SHC (Solar Heating and Cooling Programme) Task 36 (Solar knowledge Management). In those projects the team is promoting the use of Web services approach for accessibility to components, such as data processing and disseminating system as explain above. The team also built a complete client application using as much as possible Open Source software respectful of standards.

For those two projects the team has built a demonstration portal using the Liferay Open Source portal software that embedded client applications deployed as portlet (JSR-168 and JSR-286). Liferay portal can deploy Portlet implement this Java Specification Request (JSR-168, JSR-286).

Those client applications are fully functional from the end user point of view. They provide the user with a geographical graphical user interface and the needed parameters for triggering, retrieving, displaying and saving information from Web services.

It is of great interest for the Solar Radiation community to be able to access those client applications from as much portals and web sites as possible. It will be accordingly very valuable to be able to register such client applications in the GEOSS Common Infrastructure (GCI) and to enable GEOSS Portal to display them.

As portlets are not yet in the GEOSS compatible standard component list, the team is committed to participate and to promote such initiative.

2.2.5 Performance capability

Though no performance capability tests have been performed yet, the already existing components and the Web services developed by the team to support the Energy SBA, are deployed on highly reliable top notch servers.

As an example, the following configuration supports the energy community Web portal www.webservice-energy.org.

It includes a Dell PowerEdge 1955 blade server with 10 blades.

Two disks of 146 GB, one dedicated to the Operating System  (Red Hat Enterprise 5).

Each blade is loaded with two Quad Core Xeon 2.66 GHz processors with 4 modules of 2 GB RAM.

A 27 Tb storing capacity server (Dell PowerEdge 2900) consisting of 3 MD1000 bays including 15 disks of 750 GB each is associated to the blades server.

Each server can be backed-up using rSync on a remote Quad Core Dell PowerEdge 1850 server containing 10 disks of 500 GB each for a total of 3.6 Tb backup capacity.

All this system is lean to a Continuous Power Supply (CPS ) for proving a continuous supply of electric power to all the connected equipments.

2.2.6 Availability of the components

All the existing components and Web services and the future ones will be provided by the team with full persistence in mind.

2.3 Architecture and Interoperability Arrangement Development

Though the team did not intend to play a role in the refinement of the architecture and interoperability arrangements, the adoption of client application such as Portlet (JSR-168 and JSR-286) in the GEOSS Common Infrastructure (GCI) as GEOSS compatible standard component, is highly encouraged.

3 Description of Responding Organization

Mines ParisTech is a French engineer school that takes part to GEOSS activities since 2005. Mines ParisTech (Dr. Thierry Ranchin) with DLR (Marion Schroedter-Homscheidt) and University of Waterloo (Prof. Ellsworth LeDrew), are leading the Energy Community of Practice. Mines ParisTech through its representative Dr Thierry Ranchin is also co-chairing of the User Interface Committee (UIC) for France. 

Mines ParisTech through the Centre for Energy and Processes, is exploring the use of Earth Observation for Energy Applications. Mines ParisTech is engaged within its research and contractual activities in the field of development of Web services for Energy. Aso, Mines ParisTech has developed the SoDa Service and aims at developing new components for Solar energy applications.

Dr. Thierry Ranchin received his PhD degree in applied mathematics in 1993 and his "Habilitation à diriger les recherches" in 2005. His current research interests are through

the development of innovating methods: sensor fusion of multisources data, mapping of geophysical parameters for renewable energies, offshore wind energy mapping, renewable energies studies, Geographical Information System and mapping and study of urban areas. He is the co-chair of the Energy Community of Practices of the Global Earth Observation System of Systems (GEOSS) initiative and the co-chair of the User Interface Committee within the Group of Earth Observation (GEO). Since November 2007, he is the deputy director of Centre for Energy and Processes at Ecole des Mines de Paris/Armines

Prof. Lucien Wald is a Professor at the Ecole des Mines de Paris since 1991. He is specialized in geophysics (meteorology, oceanography, air quality), remote sensing and image processing. He received several Awards for his research in information technologies. He is in charge of the activities related to solar radiation. He was responsible for the creation of the databases and the maps for the European Solar Radiation Atlas. He was the scientific coordinator of the SoDa project and is very active in promoting the SoDa Service.

Dr. Philippe Blanc received his PhD degree from Ecole des Mines de Paris in 1999 in the field of Engineering Sciences and Applied Mathematics. He was employed as research engineer in Thalès Alenia Space from 1995 to 2007 in the field of image and information processing. He joined the Observation, Modelling, Decision Team of Centre for Energy and Processes at Ecole des Mines de Paris in 2007 as senior scientist.

Lionel Menard works in computer science field at the Centre for Energy and Processes (CEP) in Ecole des Mines de Paris since 1983. He holds a Master’s degree in Information System Management from the University of Nice Sophia Antipolis. He has been involved in numerous European projects since 1994 (REIN, Avalanche, SWITCH, ANEMOS, SoDa). All these projects aim at bringing environmental resources on-line throughout the use of Web services technologies. He has experience on Web servers' development, application servers (Zope, Jboss), on-line databases, Knowledge Management, Content Management Systems (CMS) applications with an strong emphasis on Open Source software.

DLR is Germany's national research center for aeronautics and space. Its extensive research and development work in Aeronautics, Space, Transportation and Energy is integrated into national and international cooperative ventures. As Germany's space agency, DLR has been given responsibility for the forward planning and the implementation of the German space program by the German federal government as well as for the international representation of German interests. Furthermore, Germany's largest project-management agency is also part of DLR. Approximately 5,300 people are employed in DLR's 28 Institutes and facilities at eight locations in Germany: Koeln-Porz (headquarters), Berlin-Adlershof, Bonn-Oberkassel, Braunschweig, Goettingen, Lampoldshausen, Oberpfaffenhofen, and Stuttgart. 

The involved Institute of Technical Thermodynamics and the German Remote Sensing data Center jointly developed the solar energy resource assessment SOLEMI (Solar Energy Mining). They have extensive knowledge in the assessment of solar resources from Earth Observations, ground measurements and geographical information systems.

Carsten Hoyer-Klick got a Diploma in Physics of Oldenburg University and worked in the PVSAT and SoDa Projects at University of Oldenburg (UNIOL) from 1999 to 2002 and since 2003 on the SOLEMI data base at DLR. He is working on improvements of the Heliosat Method to calculate solar irradiance from Meteosat and the integration of renewable Energies into the electricity Grid. He is the coordinator of the MESoR project.

Marion Schroedter-Homscheidt. works as scientist at DLR DFD since 1988. She coordinates the ENVISOLAR project within the European Space Agency’s Earth Observation Market Development Programme. She is a member of the executive board of the virtual Institute of Energy Meteorology and responsible for Meteosat Second Generation product development and operations at DLR-DFD. Her research focus is on the use of Earth Observation technologies for energy management applications with specification in solar energy, bioenergy and adaptation strategies to climate change. She is the co-chair of the Energy Community of Practices of the Global Earth Observation System of Systems (GEOSS) initiative.

The European Commission’s Joint Research Centre (JRC) is represented by the Institute for Energy, Renewable Energies Unit, located in Ispra, Italy. JRC has been for many years recognized as a European centre of excellence in the field of solar photovoltaics.

Within JRC, the project PVGIS (Photovoltaic Geographic Information System) has started in 2001 to fill gaps in the demand for geographical and site-specific information characterizing the performance of photovoltaic (PV) systems. PVGIS combines climate and geographical data from ground stations, satellites and map databases with algorithms and web interactive tools for the assessment of photovoltaic solar energy systems. The primary solar radiation data used by the system have been supplied from two main sources – ground measurements, harmonised within the ESRA project, and from Meteosat satellite database (HelioClim-1) developed by Ecole des Mines de Paris.

The outcomes are exploited for tuning up the renewable energy policies by decision and policy makers at the level of the EU institutions, member states and regional authorities. In collaboration with other institutions, PVGIS has been developed as a research tool to provide support to the European photovoltaic industry. The research has expanded to include not only technical analysis of the influence of solar resource on the performance of PV systems but also economic aspects of the solar electricity generation in Europe, both for grid-connected and off-grid applications. The PVGIS project contributes to the increasing of understanding of the PV technology options in Europe, Africa and South-West Asia. The databases and tools have been made accessible by the means of interactive map-based web applications (http://re.jrc.ec.europa.eu/pvgis/).

Dr. Marcel Šúri holds a MSc and PhD in geography, cartograohy and geoinformatics. He joined JRC in 2001 as scientific worker, where he has been working with solar radiation modelling, data integration, spatial analysis, cartography and web publishing in the field of renewable energies, mainly photovoltaics and bioenergy.

Dr. Thomas Huld is a scientific staff member with more than 15 years experience in mathematical modelling, numerical simulation and scientific software development. He holds a M.Eng. in electrical engineering and a PhD in plasma physics from the Technical University of Denmark. He joined the Renewable Energies Unit in 2001 where he has been working mainly on modelling of the geographical distribution of the solar energy resource over large geographical areas and developing the interactive interface to the PVGIS web system.
METEOTEST was founded 1981 as an independent, private company. The team consists of over 25 scientists in the field of meteorology, environment and computer science. 

Applied Meteorology: We provide meteorological and climatological expertise. We special​ize in site assessments as well as resource studies (e.g. for solar and wind power). We can provide our own measurement equipment and powerful analysis tools. 

Weather Forecasts: We provide the general public with reliable weather forecasts in newspapers, radio and TV. Furthermore, we also support highly specialized customers such as Mt. Everest expeditions or power utilities. 

Air Pollution Control: We offer solutions for setting up emission inventories and the analy​sis of meteorological dispersion conditions. We carry out projects concerning processing of immission data, analyses in the scope of the climate convention or the Kyoto protocol. 

Geoinformatics (GIS): We offer a broad palette of services with geographical information systems, such as GIS project design, data management, spatial analyses, cartography, application development as well as professional and technical support. 

Web Applications: We develop web applications and databases for the internet or your intranet. Presenting current environmental or spatial data online are our specialties.

Jan Remund, master in geography (dipl. Natw. ETH). He joined Meteotest in 1993 as scientific worker. His professional activities included work as project manager in numerous projects mainly in the field of solar energy and climatology (e.g. Meteonorm, Soda). He is specialised in climatology, geostatistics (mapping) and informatics (programming).

The NASA Langley Research Center is located in Hampton, VA and hosts an active Science Directorate consisting of approximately 300 personnel working in the field of Atmospheric Science specializing in the development, analysis, and modeling of space observation systems in areas ranging from the Earth’s radiative budget, stratospheric observations and modeling, and tropospheric composition observations. 

 Dr. Paul Stackhouse leads a project to tailor scientific results from NASA satellite analysis and modeling for energy related applications such as solar power technologies.  He leads a project entitled the Surface Meteorology and Solar Energy web site (SSE) that provides on-the-fly computed renewable energy parameters in response to user queries.  The web site now has 30,000 registered users, 8.6 million hits and 1.7 million data document downloads since inception in 1999.  Mr. Bill Chandler has been responsible for the development and improvement of this web site over time.

Science and Technology Facilities Council, Rutherford Appleton Laboratory

Formed by Royal Charter in 2007 (as a merger of CCLRC and PPARC) STFC is one of Europe's largest multidisciplinary research organisations supporting scientists and engineers world-wide. The British Atmospheric Data Centre (BADC) and NERC Earth Observation Data Centre (NEODC) are both based at STFC, together providing access to tens of terabytes of earth-science data to users across the UK and abroad. In addition, STFC hosts an Energy Research Unit (http://www.eru.rl.ac.uk) which is a member of the UK Energy Research Centre (http://www.ukerc.ac.uk). ERU is developing an Energy Data Centre (http://ukedc.rl.ac.uk) and operates a real-time meteorological Test Facility. STFC coordinates the NERC DataGrid project which is developing a standards-based infrastructure for harmonised access to a range of UK environmental data. The e-Science Centre of STFC is involved in a large number of UK and European advanced ICT projects, also coordinating the UK National Grid Service. It has a research program in Environmental Informatics, including contributions to various EU research projects, and geospatial standards developments.

Andrew Woolf has a BSc (Hons I) in theoretical physics from the University of Sydney and a PhD in physical oceanography from the University of Tasmania. He has over ten years experience in various aspects of earth science data management. Since 2001 Andrew has been involved in several UK-based projects setting up advanced computing and information management infrastructures for the earth sciences. Most recently, he has been lead architect and information modeller for the NERC DataGrid, developing the Climate Science Modelling Language (CSML) as a standards-based data model and GML Application Schema. He contributed to a review of the ESA Heterogeneous Missions Accessibility project under contract to the British National Space Centre. Andrew is actively involved in ISO and OGC standards activities, and has consulted on geospatial standards issues. Relevant projects and activities:

· Sensor Web/Energy: Students are currently being recruited to MSc projects investigating the use of Sensor Web standards to environmental monitoring for energy research; this work will contribute directly to STFC participation in AIP Phase Two

· INSPIRE: Andrew was selected by the EC as a member of the Data Specifications Drafting Team

· NERC DataGrid: UK project developing standards-based access to environmental data, will contribute to UK INSPIRE implementation

· NERC standards activities: Andrew contributes to ISO/OGC standards development on behalf of the UK Natural Environment Research Council, pursuing strategic changes to ensure the standards meet the needs of the environmental science community; contributor to the OGC Observations and Measurements specification (and member of Revision Working Group)

· GEOSS: Andrew coordinated STFC/BADC involvement in the Regional Climate Change demonstrator as part of the FedEO/OGC Architecture Interoperability Pilot Phase One

· GMES: Funding has been secured to develop and evaluate a Web Feature Service using CSML for the GMES Marine Core Service

Dominic Lowe has worked in software engineering for several years. For the last 3 years he has been employed by the British Atmospheric Data Centre, STFC. As part of the NERC DataGrid 2 project he has built a data-access and manipulation framework based on the Climate Science Markup Language (CSML). He has also developed a standards based web-service (Web Coverage Service) for access to NERC data holdings, and is currently developing a Web Feature Service for use with CSML. He represents STFC within the OGC (Open Geospatial Consortium) where he is involved in the improvement of geospatial standards for climate sciences.
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