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COOPERATION AGREEMENT

between

CENTRO DE INVESTIGACIONES ENERGÉTICAS, MEDIOAMBIENTALES Y TECNOLÓGICAS;

MAX-PLANCK-INSTITUT FÜR PHYSIK;

UNIVERSIDAD COMPLUTENSE DE MADRID

and

UNIVERSIDAD DE SEVILLA

“Use of the CESA-1 heliostat field for a gamma-ray astrophysics experiment (GRAAL-99)”

Scientific Cooperation Agreement made and entered into by and between:

1. Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas, Departamento de Energías Renovables-Plataforma Solar de Almería, hereinafter referred to as “CIEMAT”, represented for the purpose of the signature of this agreement by its authorized representative, Mr. Félix Ynduráin Muñoz, General Director, 

2. Max-Planck-Institut für Physik, Werner-Heisenberg-Institut, hereinafter referred to as “MPI”, represented by ..........

3. Universidad Complutense de Madrid, hereinafter referred to as “UCM”, represented by Prof. José Luis Sotelo Sancho, Vice-rector of Research.

4. Universidad de Sevilla, hereinafter referred to as “US”, represented by Prof. José María Vega Piqueres, Vice-rector of Research.

collectively named in the context of this Agreement as  “the Parties”.

Whereas

A preliminary testing called “MiniGRAAL” took place at Plataforma Solar de Almeria, hereinafter “PSA”, the years 1996 and 1997 (See Annex 1),  where it could be demonstrated the technical feasibility of using the CESA-1 heliostat field as a telescope for gamma-ray astrophysics experiments.

Whereas

Those results led to the formulation by MPI of a project proposal called GRAAL (Gamma-Ray Astronomy at Almeria) and the allocation of a partial funding from the German Agency DFG, which covers the acquisition of electronic material for the detection of Cherenkov radiation and the costs of installation of an observation platform at the 70 m level of CESA-1 tower.

Whereas

Observation Platform and electronic infrastructure preparation should be started urgently, and a first period of tests should be covered in the period March-December 1999, hereinafter GRAAL-99, to comply with DFG funding requisites.

Whereas

Meanwhile, the Parties will commit to find additional funding sources, and commit to contribute, in the points concerning the use of the GRAAL experiment, to the Proposal to be prepared by PSA to the “Access to Research Infrastructures” Program in its 1999 convocatory of the EC- Fith Framework Programme for research, technological development and demonstration activities, within its Fourth Activity, Horizontal Theme: ‘Improving human research potential and the socioeconomic knowledge base’. 

Whereas

Under whatever circumstances, when GRAAL finishes its operation, some software, infrastructure and equipments will remain the property of the PSA, improving the capabilities of the installation CESA-1, like the measuring platform and a new heliostat control software. 

THE PARTIES HAVE AGREED AS FOLLOWS

Article 1. Scope

The subject of this Agreement is the installation and operation of gamma-ray astrophysics equipment, and related infrastructure, at the 70 m level test level of PSA's CESA-1 tower and the regulation of specifications of nighttime use of the heliostat field during the year 1999, and within the context of the GRAAL-99 project workprogramme. The agreement contemplates a possible continuation of the GRAAL testing program beyond this year.

Article 2. General terms and conditions

After an observing platform has been installed at the 70 m level by a subcontractor company, the GRAAL equipment will be installed by MPI and UCM personnel following general and safety regulations. MPI and UCM are granted priority to use this platform in the period covered by the present Agreement. An extention of the Agreement until the end of the year 2004 will be given priority if appropriate funding allocated. 

An observation facility of four Winston cones, including support structure and the respective electronic equipment, will be installed at the 70 m level. The observing platform shall be remotely controllable from the CESA-1 control room. All costs for equipment and installation (observing platform, observation facility, remote control equipment) shall be fully carried by MPI and UCM. The PSA will support MPI and UCM as much as possible. 

Description of technical work for GRAAL-99 is attached in Annex 2 of this Agreement.

Article 3. Entry into Force and Duration of Agreement

The Agreement shall enter into force upon signature with effects as of March 1st 1999 and end on December 31st 1999. This period will be referred as “GRAAL-99” within the context of the global GRAAL project.

Article 4. Payments and charges.

The support of heliostat field operators for the purpose defined in GRAAL project will be charged by CIEMAT at the rates of 1000 DM (one thousand Deutsche Mark) or 85000 PTA (eighty five thousand  Pesetas) for every test night to compensate for additional costs of operating the CESA-1 field, as a special price for a non-commercial project in fundamental research with limitations of budget. During the initial period covered by this Agreement (GRAAL-99), a total of up to 60 test nights will be contributed by the PSA free of charge to compensate UCM, US and MPI for the service of setting up an alternative heliostat control and a novel heliostat test facility. Complete system hardware, transport and erection costs shall be carried by UCM, MPI and US. Erection costs of the platform and adaptation of test room shall be carried by MPI.

In cooperation with the PSA the project responsible, MPI and UCM will solicit support of the PSA maintainance team or external contractors. CIEMAT will be paid by MPI the amount of  23000 DM (twenty three thousand Deutsche Mark) for the technical support by PSA personnel according to the following description:

No.
Technical Service
Price in DM

1
Access and operation costs in the period March 1999-December 1999, up to a maximum of 60 test nights.
0

2
Technical support during civil works for installation of GRAAL platform:

· Structural design of a test room with access from and making use of part of the existing GAST receiver level at the CESA-1 concrete tower. Supervision and modification of MPI platform design.

· Elaboration of a safety plan for the civil works including removal and adaptation of GAST receiver components for the GRAAL experimental platform.

· Homologation, building permit and sealing of the Project.

· Request and coordination of bids.

· Management of construction works.

· Surveillance and follow up of safety procedures during execution of civil works.

PSA personnel involved:

· Ing. Bernabé Calatrava (Responsible of infrastructure and safety) 

· Angel Soler (Draughtman)

· Arch. Antonio Pérez (Architect responsible of civil works at CIEMAT)


17.000

3
On-site technical and scientific support to GRAAL MPI, UCM and US scientists .

PSA personnel involved:

· Dr. Jesús Ballestrín (PhD in Physics, PSA responsible for tech. and managerial tasks related with GRAAL)

· Ing. Antonio Valverde (Responsible of CESA-1 facility)
6.000


TOTAL (DM)
23.000

Terms of payment: 100 % at Commissioning of platform and test room infrastructure by MPI.

MPI commits itself to help PSA in preparing a proposal to the the “Access to Research Infrastructures” Program in the 1999 convocatory of the EC- Fith Framework Programme for research, technological development and demonstration activities, within its Fourth Activity, Horizontal Theme: ‘Improving human research potential and the socioeconomic knowledge base’,  in the points concerning the use of the GRAAL experiment. If the EC grant is allocated the charges of usage will be paid by the EC at the established costs. Any costs due to temporary modification of the test facility will be carried by MPI and UCM. 

Article 5. Property.

System hardware, excluding hardware contributed by the PSA, shall remain property of UCM, MPI and US until the end of the GRAAL project. After its conclusion, the observation platform and testing room and all hardware necessary for heliostat testing (Winston cone with support stucture, PV solar cells), shall go into the possession of the PSA.  The hardware for the new heliostat control will remain at the PSA while the EC-“Access to Research Infrastructures” Program is active.

UCM will grant the right to use its ray-tracing simulation software of the CESA-1 field, during and after de project duration, to PSA.

US will grant the right to use the new heliostat control software to PSA during and after the project.

Article 6. Results

Each Party shall have the right to use the results of the Project for its own scientific purposes provided there are no applicable laws or regulations to the contrary nor any conflicting agreements with third partners.

Any commercial use requires a specific agreement between the Parties.

Article 7. Organization and Management

The Parties agree MPI to act as GRAAL and GRAAL-99 Project Leader. MPI will be responsible for coordinating all tasks and activities within the Project and responsible for a correct scientific and economical management of it. CIEMAT will act through the PSA as test facility manager and will be responsible for the operation and maintenance of the CESA-1 field.

UCM/MPI/US shall maintain a representative at site during the period of installation, startup and testing. UCM/MPI/US personnel and their subcontractors shall have unrestricted access to the site, subject to notice of PSA of new arrivals and departures, and notice of the need to enter the PSA outside normal working hours. PSA can refuse access of personnel who cannot prove the legal standing of their work contract.

The following contact persons are nominated for the management of GRAAL-99 Project:

By MPI:

Dr. Rainer Plaga

Max-Planck-Institut für Physik (Werner-Heisenberg-Institut)

Foehringer Ring 6

80805 München (Germany)

Tel. 49-89-32354-421

FAX 49-89-3226704

E-mail plaga@hegra1.mppmu.mpg.de

By CIEMAT:

Dr. Jesús Ballestrín
Plataforma Solar de Almería

Apdo. 22

04200 TABERNAS, Almeria (Spain)

Tel. 34-950-387900

FAX 34-950-365015

E-mail Jesus.Ballestrin@psa.es

By UCM:

Prof. Fernando Arqueros

Dept. Física Atómica, Molecular y Nuclear

Facultad de Ciencias Físicas

Universidad Complutense

28040 MADRID (Spain)

Tel. 34-91-3944681

FAX 34-91-3945193

E-mail arqueros@ulises.gae.ucm.es

By US:

Prof. Eduardo Fernández Camacho

Dept. Ing. de Sistemas y Automática

Escuela Superior de Ingenieros

Universidad de Sevilla

Camino de los Descubrimientos s/n

41092-SEVILLA,  SPAIN

Tl:  34-95-4487347                       

Fax: 34-95-4487340                      


E-mail:eduardo@cartuja.us.es





Article 8. Applicable Law and Language.

The GRAAL-99 Agreement shall be governed by the Law of Spain. The Agreement is drawn up in English and all correspondence, project related documentation and software shall be in English. 

Article 9. Termination and Amendments

Either Party may terminate this Agreement, subject to two month’s notice. Termination shall be in writing.

It is understood that the availability of public funds is a prerequisite in order for the Parties to carry out their obligations. Therefore, in the event that public funding should be discontinued, the Party affected may terminate this Agreement in writing at any time and without giving notice.

Amendments or changes to this Cooperation Agreement shall be made in writing and signed by the duly authorized representatives of the Parties.

Article 10. Annexes

The Annexes forming an integral part of this Cooperation Agreement GRAAL-99 are:

Annex 1: MiniGraal preliminary results.

Annex 2: GRAAL-99 Workprogramme and Technical Description.

Done at Madrid, February 17th 1999, in four signed originals in the English language,

For CIEMAT
 






           For MPI

Félix Ynduráin Muñoz 







xxxxxxxx

Director General

For UCM








          For US


José Luis Sotelo Sancho





José María Vega Piqueres

Vice-rector of Research
                                                         Vice-rector of Research




Annex 1

ANNEX 2:

GRAAL-99

Technical Description

1. General

All tasks will be exclusively performed at the CESA-1 facility.

2. Installation central tower

All installations, including the one in the central tower, will be performed by MPI/UCM in such a way that the facility can be used as test facility to characterize the optics of heliostats with bright stars as point light sources.The advantage of this novel method with respect to traditional methods using the sun, is that no assumptions about the brightness distribution across the solar disk have to be made.  

For this purpose a PV solar cell will be installed in the focal  plane of one Winston cone. The image of a bright star (magnitude zero) is moved across the Winston cone using the newly developed heliostat control system (see Section 3), and the photocurrent of the solar cell (estimated to be about 40 nA/square meter mirror surface) is measured with a commercial sensitive amperemeter. The resulting current can be compared with calculations using e.g. the ray tracing program for heliostats, or heliostat facets, developed by UCM. In general the image of a point source on the central tower is larger than the measuring Cone diameter of 1.1 m due to the finite resolution of  typical heliostat mirrors (point spread function 0.25 degrees leading to an image size (FWHM) of 2.2 m for a heliostat in 200 m distance). This allows a sensitive determination of the point spread function.

This method was succesfully tested using a photomultiplier instead of a PV cell in tests at the PSA in 1997;  the results are described in the technical report ``The Mini-GRAAL project'' chapter 3 (Annex 1).

MPI/UCM/US will perform testing of heliostats, as required by the PSA, in up to 15 night during GRAAL-99 testing period.

UCM will perform all necessary ray-tracing computer calculations for these tests.

After the conclusion of the GRAAL program all equipment necessary to use the setup to characterize heliostats goes over into the possession of the PSA. UCM will grant the right to use its ray-tracing simulation software of the CESA-1 field, during and after the project duration to PSA.

3. Installation of alternative heliostat-control system

In order to control the heliostats in the way needed for the GRAAL project and the heliostat control facility (tracking of stars), and alternative modern PC based heliostat control system will be installed for the CESA-1 field by US in collaboration with MPI/UCM.

The RS-232 control lines to the heliostats will be split, so that a PC can send the control shaft encoder signals, alternatively to the present VAX based control system. The present system will remain unmodified and fully functional. The new modern heliostat control system is also a prototype for a future heliostat control system for solar work.

The necessary hardware costs will be fully carried by US. US will grant the right to use the new heliostat control software to PSA during and after the project.

4. Routine operation

One heliostat field operator will be available during test operation, which takes place in moonless nights with good meteorological conditions (determined by the PSA project manager in collaboration with MPI/UCM, and up to a maximum of 60 test nights). All operations are remotely controllable from the control room.

For routine operation UCM/MPI will work out a general test plan for each test night. They will provide the PSA with operating procedures and a routine maintainance plan for the operators. 

63 heliostats of the CESA-1 field will be needed for this project, in particular the heliostats with the following ID numbers:

202, 204, 206, 300, 302, 304, 306, 402, 404, 406, 408, 502, 504, 506, 201, 203, 205, 301, 303, 305, 401, 403, 405, 407, 501, 503, 505, 210, 308, 310, 312, 410, 412, 414, 416, 510, 512, 514, 516 ,614, 616, 618, 620, 716, 718, 209, 307, 309, 311, 409, 411, 413, 415, 509, 511, 513, 515, 613, 615, 617, 619, 715, 717

The PSA shall keep these heliostats in good working condition during the continuation of the program. 

During operation on-site ligthing is switched off, except two lights at each major PSA building and the red signal light at the CESA-1 tower. All lights can be covered with spectral filters supplied by MPI on request. 

5. General items

The PSA shall supply all operating media (water, electrical power) during installation and operation and testing. The PSA will provide first aid services, a suitable office area and a suitable storage area for equipment. 
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