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1 SUMMARY

The Consortium for the Construction, Equipping dfploitation of the Synchrotron
Light Source — CELLS - belongs with an equal sharehe Catalan and the Spanish
Administrations and it is the organization with ttesponsibility for the construction and
future exploitation of the first ever Synchrotroight (SL) facility built in Spain. The
name given to this facility is ALBA.

ALBA is a 3% generation SL source with a design that yieldavdla performance in
terms of electron energy and emittance/brilliarcéhtat of the two most recent national
light sources built in Europe, i.e. Soleil in Franand Diamond in the UK. This is in
spite of having significantly smaller dimensions.other words, ALBA has the potential
to be a world player among Synchrotron Light faiei.

Proposals for phase | beam-lines were assembledclaaohelled through the Spanish
Association of Synchrotron Light Users after extemsonsultations with the potential
user community. The Scientific Advisory Committeé ALBA recommended to

Management than seven beam-lines, with nine agsdcexperimental stations, should
be built in phase | of the beam-line program. Sgbeatly CELLS Council approved this
recommendation and CELLS is currently in the preadsconstructing these beam-lines.

The completion of the Capital Project involving thenstruction of ALBA'’s facility
consisting of: Complex of Buildings; Complex of Asterators, and; seven beam-lines,
with nine associated experimental stations, is etgoetowards the end of 2010.

This strategic plan addresses the transition tiaatsswith the end of construction - year
2010 -, followed by commissioning and optimizatieryears 2010 and 2011 - and then
move into routine operation — year 2011 onwardsn-.addition to these activities, the
main aims that are contemplated here are to:

i)  Ramp up the number of operating hours/year untocBours/year are reached by
2014. This is important in order to achieve bedt@dor money in terms of the initial
capital investment;

i) Initiate a new beam-lines program with a constarctihythm of three new beam-
lines every two years so that by the year 2030fdb#ity is operating at full capacity,
This is important in order to have a reasonablebrrmof years for the exploitation of the
last set of beam-lines to be installed at ALBA, &ndlly;

i) Deliver 25 SASE-3 undulators to the European X-fage Electron Laser
(EXFEL). This arises because CELLS has appliednd bhas been accepted by the
management of the EXFEL as an agency that will lsupgart of the in-kind payment that
Spain will make as a partner country in the EXFEjgct.



2. INTRODUCTION/BACKGROUND
2.1 Summary description of CELLS and of ALBA

The Consortium for the Construction, Equipping dfploitation of the Synchrotron
Light Source, hereinafter referred to as CELLSthis organization that has been given
the responsibility for the construction and futasgloitation of the first ever Synchrotron
Light (SL) facility built in Spain. ALBA is the naegiven to this facility.

ALBA is a third generation SL facility that is cemtly under construction in Cerdanyola
del Vallés, Barcelona, Spain. The accelerator yecody the SL is a storage ring with
energy of 3 GeV and a design circulating currert@¥ mA. The design criterion for this
Storage Ring has been that it should deliver a8 agypossible photon flux densities on
the samples. To this end the Storage Ring has tesigned to have an electron beam
emittance of ca. 4.5 nm.rad and, in spite of ilatneely small perimeter - somewhat less
than 270 m - the storage ring incorporates a sagamf number of straight sections in
which to house Insertion Devices (IDs). The injeatomplex consists of a 100 MeV
LINAC and a full energy, i.e. 3 GeV, Booster wittsmall emittance (ca. 9 nm.rad) to
achieve efficient injection into the Storage Rifigis is because it is intended to operate
the accelerator complex in a top-up mode from #my early stages of its operation. The
project started in earnest in 2004 and its commtetvith seven beam-lines (BLS) in its
initial phase, is expected by 2010, so that useraifon can start in 2011.

CELLS is owned and jointly supported with an egehbre by the Spanish and the
autonomous Catalan administrations — see Chagtermrore details.

2.2  Background

In the early 1990s there emerged a number of patpdse construct a SR facility in
Spain in response to the desire of the growing conity of Spanish SL users that
wished to have a source of their own. In the specidse of ALBA one can trace its
origin to an initiative of the Catalan Autonomousow&rnment, who in 1992
commissioned a feasibility study and in 1993 creéaeCommission to promote such a
project and, simultaneously, initiated a progranpefsonnel training. After consolidation
of these first tentative steps, an agreement washesl between the Spanish State and the
Catalan Autonomous governments to carry out a fitstailed design study. The
Consortium LLS (Laboratorio Luz Sincrotrén), belomgto the Autonomous University
of Barcelona and the Generalitat, was charged thith study that was completed in
1998. After a significant period of reflection, March 2002 an agreement between the
Spanish State and the Catalan Autonomous Governtmgaintly fund a SR facility in
Spain was announced.



3. LEGAL STATUS OF CELLS; GOVERNING AND MANAGEMENBODIES;
ADVISORY BODIES, AND; USERS’ REPRESENTATION.

3.1 Legal status of CELLS and institutional comngtrn

CELLS was constituted when a collaboration agre¢mexs signed on the T4March
2003 (BOE num. 81, del 4 de abril. DOGC num. 38%8,4 de abril) between, at the
time, Ministerio de Ciencia y TecnologiéMinistry of Science and Technology) -
nowadays thinisterio de Ciencia e InnovacigMinistry for Science and Innovation) -
and theGeneralitat de CatalunygAutonomous Government of Catalonia) through its
Departament d’Universitats, Recerca i Societat delhformacié (Department of
Universities, Research and Information Society) ewadays the Departament
d’'Innovacio, Universitats i Empresa (Department of Innovation, Universities and
Enterprises). Simultaneously the Statutes of tbesGrtium were published in the same
issue of the BOE and DOGG and the Consortium CEWNBS thus created.

The two institutions participating in CELLS committ to an equal share of the
construction costs of the Synchrotron Light Soufidee basis of this commitment is to be
found in the Protocol of Intent signed between ddeninistrations of the Spanish State
and of the Catalan Autonomous Government on tfeofMarch 2002. The™ clause of
this Protocol of Intent establishes that both adstriations will bear an equal share of the
costs of the construction of a Synchrotron Lighti8e, and its "3 clause states that “the
concrete terms and conditions of such collaboratwii be defined through a
Collaboration Agreement”. This was the culminatimiha collaboration between both
administrations that goes back to 1995 and thatlwed various projects related to the
promotion and exploitation of Synchrotron Light $ms within Spain.

3.2  Governing and Management bodies: Rector Cguioiecutive Commission;
Chairperson of the Executive Commission, and; Direc

The Statutes of the Consortium foresee two Govgridadies with joint membership,

namely: a Rector Council, that was constitutedhen2" of June 2003 and in which the
two administrations that propelled the Project aepresented, and; an Executive
Commission that was constituted on th& ®5June 2003.

Membership of the Rector Council consists of a €ieson, a vice-Chairperson, four
delegates from the Spanish Ministry for Science lamdvation, four delegates from the
Catalan Government, the Chairperson of the Exee@iommission and a Secretary. The
latter two with voice but without voting rights.

The Chair of the Rector Council rotates annualliwieen the Minister of the Spanish
Ministry for Science and Innovation and the “Coteslof the Catalan Department of
Innovation, Universities and Enterprises. WhoeMethese two people does not occupy
the Chair, automatically takes the vice-Chair positthat, therefore, also rotates
accordingly.



The Executive Commission consists of a Chairperson, delegated members of the
Rector Council from each one of the administratithrese present (i.e. four delegates in
total from the Rector Council), The Director of tR®nsortium and a Secretary. The
latter two with voice but without voting rights.

The Chairperson of the Executive Commission is maweid by the Rector Council and

has a - renewable - tenure of four years. The nu@hairperson was appointed in the
first meeting of the Rector Council on the™1@ June 2003 and was re-appointed for a
further four years on the"2of July 2007.

The Rector Council upon a proposal by the Chairmfithe Executive Commission
appoints the Director of the Consortium. The appoéent is of an indefinite nature.

The statutes confer all executive competencesniiiiiLLS to either the Rector Council
or to the Chairman of the Executive Commission. Director, upon taking the position,
has whatever executive rights and duties theseebat#ilegate.

3.3  Advisory Bodies

The Statutes of CELLS contemplate two advisory ésdnamely the Scientific Advisory
Committee (SAC) and the Machine Advisory Commit{&8AC), whose appointment,

function and composition will be agreed by the Recouncil upon a proposal by the
Executive Commission.

SAC is the scientific consultative organ of the €amium. It comprises a maximum of
10 and a minimum of 8 people with recognised iragomal prestige in fields related to
the activities and objectives of the Consortium.nibers will be named, respecting
parity, by the Rector Council from proposals by Administrations in the Consortium.
The Rector Council will also define the functions AC and the norms of internal
behaviour. SAC meets on average twice a year aedCHmirperson of the Spanish
Association of Synchrotron Users (AUSE), the Chaiispn of MAC and the Chairperson
of the Executive Commission are invited to atteadhservers

The current role of SAC is, at the request of thweedor, or on its own initiative to give
its opinion or advice to the Director on any sdigitechnical matter related to the
scientific exploitation of the Photon Source. Timsludes the very important function to
review proposals for beam-lines, to advice on thanking and to follow through and
advice during their construction and future exitdn.

MAC is the consultative organ of the Consortiumrétation to the construction of the
accelerators and to the production of SL. It cosgsia maximum of 8 and a minimum of
6 people with recognised international prestigefighds related to the activities and
objectives of the Consortium. MAC meets on averagiEe a year. Currently two
Spanish people with experience on accelerator tdogy, the Chairperson of SAC and
the Chairperson of the Executive Commission argadwto attend as Observers



The Statutes contemplate that the Director shotkircooth the SAC and the MAC
meetings. However, it has become customary thatémbers of each committee elect a
person from within their ranks to discharge thisduon.

3.4  User representation: the Spanish Associatioryo€l&otron Light Users.

In spite of the fact that there has never beentiama Synchrotron Light Facility, Spain
has a substantial number - in the several hundrefisSynchrotron Light Users. These
are organized within an association known as ThenBSp Association of Synchrotron
Light Users or AUSE. Although totally independeait ALBA, AUSE, among other
things, channels and represents the interestshendijectives of the user community of
ALBA. “De facto” AUSE has played a very importardle as the institution through
which the proposals emanating from the user comiydioi the first set of beam-lines at
ALBA were channelled. This proved a very effectivay to converge to a set of beam-
lines that overall represented best value for maatethe time. Notwithstanding other
possible ways to identify new beam lines for theurfe, we propose that AUSE will
continue to be part of this process and its Chesigrewill continue to be an Observer at
the SAC meetings of ALBA. De facto, in the processelection of phase Il beam-lines
currently in progress the same procedure has hg@oeaed by Council.

4. CELLS’ VISION AND MISSION STATEMENT
4.1 Vision

To become a centre of excellence in SynchrotronhtLi§cientific and Industrial
applications and to achieve the status of a resegnivorld leader in its field

4.2 Mission Statement

To research in, deliver and maintain methods awetinigues with which to conduct
cutting edge Synchrotron Light based research amndldpment.

4.3  Guiding principles

To discharge its mission and achieve its visionLICEwill be guided by the following
creed so that it will strive to:

)] Enhance expertise and promote the utilization afc8yotron Light by working
with the Spanish and international scientific conmitias;

i) Keep itself at the forefront of Synchrotron Lightiéhce by conducting and
enabling competitive research and providing thetradsanced SL technologies;

i) Provide a multidisciplinary environment that fost@mnovation through scientific
and technical collaboration;

iv) Foster industrial involvement and partnerships #mags promote commercial
opportunities and economic development;



V) Contribute to the training of a highly skilled woftrce that will feed back into
industry and society;

Vi) Actively participate in the development of the palgerception of Science, and,

vii)  Collaborate across borders to promote the exchahgeople and ideas.

5. OTHER COMMITMENTS OF CELLS
5.1 Activities in international and national projeatsg. XFEL and CESLAB.

CELLS, in line with its guiding principles — se€34-, must participate or be involved
with projects that because of their nature ardeggra and/or complementary to current or
future scientific/technical objectives of ALBA. Sas part of its long term strategy
CELLS will keep a keen eye to identify other natibor international projects whose
objectives are such that by being involved withnththe outcome will be mutually
beneficial and will have a long term strategic ealuBy way of illustration, we give here
two current examples of this kind of activities.eBle examples are pertinent because the
work involved will span right across the time peériaddressed in this strategic plan — see
also Chapter 15.

5.2  The European X-ray Free Electron Laser

The European X-ray Free Electron Laser (EXFEL) iseav international infrastructure
currently being built in the north west of Hamburd@spain, through its Ministry of
Science and Innovation, is a partner nation inBERKEEL project. It has been agreed that
part of the financial contribution from partner inas can be made by delivering sub-
systems needed by the project, i.e. a so callelitid” contribution.

The purpose of the EXFEL is to generate extremelyilligmt (10*
photons/s/mriimrad/0.1% BW), ultra-shortx 100 fs) pulses of spatially coherent x-rays
with wavelengths of 0.1 nm. The basic process adbpi generate the X-ray pulses is
the Self-Amplified Spontaneous Emission (SASE) whgrelectrons are generated in a
high-brightness gun, brought to high energy (ugQdGeV) in a superconducting linear
accelerator and passed into long (up to 200 m) latmhs where the X-rays are
generated.

An X-ray source with the characteristics of the EXFhas the potential to deliver

revolutionary scientific results. For example, awmdong others, it might be possible to:
determine the atomic/molecular structure of biatayi macromolecules from

scattering/diffraction experiments using single ecoles, thus bypassing the need of
crystallisation; generate the conditions presentnierstellar gases under laboratory
conditions; provide movies of the atomic displacetaend re-arrangements of chemical
bonds during a chemical/biochemical reaction; iméigenucleation of ordered phases at
phase transitions, and; investigate many hitheraodessible states of matter. In addition
to the scientific relevance of these potential ritfie breakthroughs, the relevance of the



EXFEL extends beyond basic science and enterseddenrof technologies of essential
importance for Europe.

5.3  The importance for CELLS to participate in the EEXHProject.

It is arguable that the scientific and technicgkotives of the EXFEL project make it the
most ground breaking and ambitious European a@telebased project undertaken for a
long time. For this reason alone it would natuhrait an organization like CELLS that
has a core interest in accelerator technologiesldvaish to be involved with such a
project. However, the importance for CELLS to jggpate in the production of some of
the accelerator sub-systems required by the EXFHijeg goes beyond a simple
vocational interest in accelerator based proje&t8A is a third generation synchrotron
light facility that today has a capacity for margmnbeam-lines using insertion devices as
their photon sources. Therefore, to maintain anthéu develop know how in cutting
edge undulator technology is going to be of crueale for the future development of
ALBA as a photon source. The EXFEL project prosi@eclear opportunity for CELLS
to participate in the production, testing and cossiaining of these technologies that will
be essential for the development of ALBA throughitgiexpected lifetime (i.e. over the
next 25 years or so).

5.4  The Central European Synchrotron Laboratory — G&BL

The Academy of Sciences of the Czech Republic —RS@as proposed the construction
of a third generation SL source as one of the ptsjéo be realized using Structural
Funds of the EU. The construction of this facilit,known as the Central European
Synchrotron Laboratory, or CESLAB - will take plaicethe city of Brno in the Czech

Republic.

CESLAB is planning to use ALBA as the referenceiglesalthough, naturally, the
objectives of the beam-lines may differ, as thewehao cater for very different
communities. As a result of CESLAB adopting thensadesign for their accelerator
complex there has been a Memorandum of Understgraigned between CELLS and
the ASCR whereby in return for know-how and suppeith their project, CESLAB
places people at ALBA to help with the installatmirthe facility sub-systems. This kind
of collaboration is mutually beneficial and ade@atfulfills two of CELLS’ guiding
principles, namely: to enhanced expertise and ptenthe utilization of Synchrotron
Light by working with the Spanish and internatiorsgientific communities, and; to
collaborate across borders to promote the exchahgeople and ideas.

Note that even though the MOU states that coniobstto the CESLAB project will be
at neutral cost to ALBA, there are already sigmifit mutual benefits in terms of
synergies, development of human resources andhancase of ALBA, substantial
manpower savings.
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6. CELLS’ CURRENT HUMAN AND CAPITAL RESOURCES
6.1  Current human resources and organizational streictu

The Executive Commission on its meeting of the 2Bthune 2003 agreed to a personnel
structure appropriate to the construction of a &tility. To this end five Divisions were
created and were charged with the management aptenmentation of the various
technical and administrative requirements. Thesesidns are the:

» Accelerators Division that has the responsibiliy the design, construction and
eventual commissioning of the complex of accelesatd ALBA, i.e. its LINAC,
Booster and Storage Ring, as well as the front eftlse beam-lines. Essentially
the Accelerators Division has the responsibility &l sub-systems within the
walls of the shielding tunnel and of its “throudife twall” associated services.

» Experiments Division with the responsibility for ethdesign, construction,
commissioning, commissioning and eventual exploitabf the beam-lines and
experimental stations of ALBA.

» Computing, Controls and Data Acquisition SystemSG+DACQS - Division
whose name practically explains its duties, i.e. piovision, development and
management of all information services, controlshef accelerators, beam-lines,
experimental stations and technical installatioeswell as the administrative
information services.

* Engineering Division with the responsibility to prde engineering services and
to manage the delivery of the Buildings and coneera services therein.

* Administration Division with responsibilities for hé¢ management of
financial/personnel matters of the Consortium and tprovide
secretarial/administrative support to the othenfions.

There is also the Director’'s office that includdee trelatively small Radiological
Protection group - two people - as well as two &bCoordinators whose function is to
assist the Director and the Division Heads on Saga of human and capital resources.

Put in simple terms there are two Divisions thdl ca services, i.e. Accelerators and
Experiments, and three support Divisions, i.e. CBE€RS, Engineering and
Administration, that provide them. A Division Heeeporting to the Director leads each
Division. The five Division Heads are members afBX’s Management Board that is
chaired by the Director.

Table 6.1.1 summarises the work years that couldsuggported within the existing
personnel budget and how the staff are attribubedach of the 5 Divisions and to the
Directors office.
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Director’s Office 5

Experiments Division 19
Accelerators’ Division 20
CC+DACQ 41
Engineering 41
Administration 14
TOTAL 140
Table 6.1.1

The current staff numbers are somewhat below throsbown in Table 6.1.1 and come
to a total of 132. This is due to the resignatidnsome staff and to recruitment
difficulties in certain areas.

6.2 Summary of capital investments in the Capital &rbj

When the declaration of intent to build the fagilivas made in 2002, the estimated
capital project at the time contemplated the cowtvn of the buildings, the
accelerators’ complex and five experimental statiand a time-table that covered from
the year 2002 up to year 2008. However, as mesdi@bove the constitution CELLS
was only formalised on the $4of March 2003 and for a variety of reasons the
appointment of its Director only occurred in Sepbem2003. The consequence of this
was that the project could only start in earneg(f4 when it was possible to have some
critical staff in place (e.g. Division Heads, sentieaders, etc.).

In early 2004 the Spanish SR user community wagedvo submit through its user
association (AUSE) bids for the initial set of belnes at ALBA. Although capable of
housing at least 33 beam-lines, as mentioned ath@veriginal capital costs for ALBA
only contemplated an initial set of five BLs. ThR Sommunity submitted proposals for
13 beam-lines and associated experimental statfi@aisvere evaluated by ALBA's SAC.
SAC recommended that seven beam-lines, ratherftbamas planned, should be built in
the first phase. Management submitted this recordateam to the Council of Alba who
on their meeting on the 80f June 2005 gave its approval. At this point belget for
the capital project of ALBA was redefined to takaoi account the fact that the
construction project had been refined and thereforeore realistic costs estimate was
available, that the project had to be extendead¢tude the year 2009 due to its delayed
start and, also, to take into account that the rarnolb beam-lines to be built had been
increased from five to seven.

Table 6.2.1 provides a summary of the commit peobf capital resources and running

cost allocated to the construction Project of ALBAth an initial portfolio of seven
beam-lines.
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2003 | 2004 2005 2006 2007 2008 2009 | TOTAL
Personnel 4951 1.293|3 2.844,2 4.4704 59859 72712 7.490,3 29.851,5
Running costy 39,5 6475 2.046,5 1.309]7 1.9153,3 3.353,1 5.384,64.696,2
Site 0 0| 13,2093 ) D D 0 13.209,3
Investments 2986 4.922]4 12.2950 31.669,4 508183R3.250,0 11.020,0 143.639,3
TOTAL 833,3| 6.863,2 | 30.395,0 | 37.449,6 | 58.085,1 | 43.875,2 | 23.894,9 | 201.396,3
(in k€)

Table 6.2.1

Whilst Table 6.2.2 shows a breakdown how the chpitaestment resources are
distributed between the major construction blodkihe facility.

Accelerators’ complex 42.813,440
Beam-lines 24.796,579
Buildings 45.740,681
CC+DACQ infrastructure 11.046,974
Conventional facilities 10.045,775
Other capital items 5.713,151
Cost Revisions 3.482,740

TOTAL 143.639,340

(in k€)
Table 6.2.2

Given the situation at the moment of writing thiscdment it can be stated that it is
almost certain that by the end of 2009 all the tehpesources available for the capital
project of ALBA will have been committed and spdntother words, it appears that the
commitment profile shown in Table 6.2.1 will be aswplished.

7. ALBA'S STRENGTHS, WEAKNESSES, OPPORTUNITIES ANCHREATS.
COMPARISON TO OTHER SL SOURCES — RELATIONAL ANALYS -

7.1  Strengths

The combination of low emittance — i.e. high baitice - and relatively high energy —i.e.
range of utilization — together with a large numbéavailable straight sections for IDs
places ALBA among the most competiti\fé Generation SL sources in the world.

ALBA still has a huge potential for expansion inrmts of new beam-lines and
instrumentation with which to exploit the photomga and/or the brilliance of the source
and, thus, the possibility to adapt to emergingergdic challenges, e.g. coherent
imaging.
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CELLS is a consortium jointly owned by the Spanidbministration and by the
Administration of the Autonomous Government of Gatea. This joint ownership is a
double protection in situations of crisis.

CELLS can flexibly recruit and — if necessary dissni people as the personnel is
contracted via labour contracts. This confers td_ICEEan unusual flexibility compared
to other research organisations in the country.

CELLS is a young institution, therefore carriesinloerited ballast and it is free of long-
established bad habits. The staff - that is omaaee young and mostly motivated - and
the structure of CELLS are adaptable to new requerds

CELLS is the only organization within Spain withoad based know-how in accelerator
technology and the first facility of its kind anidesin the country. Also, it is the reference
within Spain for the production of Synchrotron Ligh

CELLS because of its relatively small staff numbleas found it necessary to develop
good relationships with industry and to foster @elinational collaborative environment.

CELLS has a multicultural/international identity,itkv a large number of repatriated
Spanish nationals as well as a very substantiatiéra of non-Spanish nationals. These
staff bring with them valuable experiences and kinmw. Moreover, it facilitates
international contacts.

CELLS has acquired and developed important know-howhe management of large
scientific projects and follows best practices .(d¢XJL and PRINCEZ2). For example,
CELLS financial/accountancy software has becomesrable object for other Spanish
organizations.

CELLS has the capability to integrate/develop nestrumentation/equipment into a
complex facility.

CELLS has effectively networked itself with otheational and international facilities
through a series of bilateral agreements.

CELLS has a model of personnel management thatidesl regular evaluation of
personnel performance and a recognition of thiSopmance through a productivity
bonus.

7.2  Weaknesses
There is limited tradition in the owner adminisivas on how to manage and develop
multidisciplinary scientific facilities or on howotplan for their sustained funding. This

carries the threat of stagnation and may put ALBAaadisadvantage relative to
competing SL sources, e.g. Soleil, Diamond, SL&, et
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CELLS is a relatively young organisation withoutansolidated internal culture.

The transition from construction to exploitatioruttb deprive ALBA of some of its best
R&D people.

Mechanisms to ensure knowledge transfer from padatity skilled staff to the collective
are not yet fully developed.

CELLS’ personnel still lack competence in manydselFor example, very few, if any,
junior individuals have any personal experiencélie running of a facility.

Some groups are below critical mass.

ALBA does not have a consolidated R&D program irategically important areas of
instrumentation such as detectors, optics and tingedevices. This could be very
damaging in the long term.

CELLS does not yet have any kind of applied/indaktrutreach.

The work force consists of a core of highly expeced people that have been recruited
from abroad — including Spanish nationals and nat® from other countries — and a
majority of very inexperienced people with a somatvhnadequate educational

background (e.g. limited skills in English andléttelevant practical knowledge).

The personnel numbers in CELLS does not allow &lundancy of functions. This is
threatening in the event of an unexpected depasfuseme key people.

ALBA has not yet identified a unique niche in SLphgations. So far, the Science
program is not qualitatively better than what ise@lsewhere.

The site of CELLS has probably reached the maxineMpansion imaginable. This may
become a serious handicap for its future expansion.

7.3  Opportunities

The geographical location of ALBA makes it the o8} source in the whole of the
South West of Europe. There is a large catchmexat available to CELLS, both from the
point of view of academic and industrial applicago The catchment may extend to
Northern Africa and Latin America because of gepbreal and cultural reasons,
respectively.

Bio-Cat — Bio-Regi6 de Catalunya - is the bio-ctusbrganization that promotes
biotechnology and bio-medicine. The objectives ab-Bat and its geographical
proximity provide an excellent opportunity for tdevelopment of ALBA’s potential in
the Life Sciences.
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CELLS is placed next door to the so-called ALBA'siéhce Park. This offers clear
opportunities for R&D applications with the privatector.

The facility is located in a region with many resdainstitutes and Universities.

CELLS is located in the vicinity of a major univitys thus allowing synergies and to
establish strong links with academic groups.

CELLS is in the immediate vicinity of a city that attractive to potential young staff
members.

Given its core know how, CELLS is in a good positito act as agent for Spanish
involvement in international facilities requiringaelerator know-how

CELLS does have the potential to generate manyduyzrts of either commercial or
strategic value.

CELLS could place itself as a motor of Spanish mebbgical applications by
establishing close links with industrial instituts

CELLS is in a good position to train university duates/post-graduates in accelerator
technology, instrumentation and in the applicatiohSL.

7.4  Threats

The competition for human resources comes from rottaional and international
facilities whose salary scales are significantlghleir than those of ALBA. In addition,
living costs in the area of Barcelona are very higrhis is not conducive to attracting
highly qualified technical staff and/or senior stiéc staff. Moreover, there is already
accumulated evidence that other competing labaoestoare successfully poaching
ALBA's staff.

Attracting highly qualified foreign staff is oftefifficult because the job market available
to their partners is twice as complicated as @isg@where. This is because of the required
simultaneous proficiency in what to them are tweralanguages: Spanish and Catalan.
The residential infrastructure and amenities inithmediate vicinity of the facility are
somewhat limited and not sufficient to cater fdame user community.

There is a much larger number of beam-lines, tbeeeh much broader scope of
experimental possibilities, in othef generation SL facilities, e.g. Soleil, Diamond,SSL
etc. This might handicap ALBA in terms of attragtia broad range of talented users.

There is little local industry with expertise inetimaintenance and R&D of the type of
sub-systems that are/will be needed at ALBA.
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CELLS might have to rely too heavily on the foreigrarket for the development of
products with high added value and with an innaxatechnological aspect. This may
affect the agility in the response time to emergieg/ requirements.

7.5 Relational analysis

Today there are 49 SL facilities in the world agaiwhich ALBA can be compared.
Geographically they are distributed as follows:

Australia:

North America:
South America:
East Asia: 1
West Asia:

Europe: 1

OWOROR

It is clear that, with the exception of Central Aimma and Africa, SL facilities are fairly
ubiquitous. This ubiquity is unsurprising if theucral role played by SL in fundamental
and applied research is taken into consideration.

For practical reasons we will restrict our compamiso 3° generation sources as ALBA
is the last  generation SL source in Europe that it is stilenconstruction. It is indeed
part of the analysis of the strengths and weaksesSALBA to compare its expected
performance with that of other SL facilities ofa@Vely recent construction.

Notwithstanding the above, we point out that theme= other European proposals for new
SL sources such as MAX-IV in Sweden - a 3 GeV sewvith an essentially diffraction
limited vertical emittance -, CESLAB in the Czeclefblic - basically a duplicate of
ALBA -, a 3 GeV source at the Polish National Cerdf Synchrotron Radiation - with a
detailed design still under development - and GairdlArmenia — a 3 GeV source with
an emittance of 8.4 nm rad. These projects haveyetdbeen funded and, therefore, it is
unlikely that they will come into operation in tlmediate future. In addition, and
outside Europe, the construction of NSLS-1l in tH8A — a 3 GeV source with a
diffraction limited vertical emittance — has redgrstarted.

There are many parameters that determine the yuallita SL facility such as the
achievements of its Science program, the qualiiysdR&D, the efficiency of operations,
etc. (see Chapter 16 for a number of performandieators). However, as ALBA is still
under construction these performance indicatorsnetl be available until the operational
phase and, therefore, we will restrict the compari® the potential of ALBA as a light
source. To this end one has to consider the sopacameters that are crucial in
determining the potential of the light source, Pboton Spectral Range of utilization and
the Brilliance of the source. The former gives plagential for different applications and
different fields of research whilst the latter, asambiguously predetermined by
Liouville’s principle, determines the ultimate gimalof the data.
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The Spectral Range of the emitted photons increasisthe square of the electron

energy — i.ex Eez, as this is indeed the main factor defining theécal energy — i.e. the
photon energy that corresponds to the median otthited photon power - whilst the

Brilliance of the emitted radiation is approximatefiven byl / € > where | is the

electron circulating current arglis the emittance of the electron beam. Naturaligre
are other parameters that come into the equatiom asi the space available for IDs and
the stability of the beam. The latter dependshennhechanical stability of the building,
the electricity supply, the RF system, the vacuystesn, the feedback system, the optics
system, etc. At this stage ALBA can only base éggrmance on its design parameters
as installation of most of the facility componemsyer mind their commissioning and
optimization, has yet to take place - see Cha@ensd 9.

In order to compare ALBA with other SL sources omast make the distinction between
medium energy SL facilities, typical of nationastallations like ALBA, and high energy
facilities such as the ESRF, Spring-8 or the AP& #re international or continental
facilities meant to complement national/medium ggdacilities. Among those there is
a somewhat anomalous SL source, Petra-lll that draggnated from recycling an
accelerator initially meant for high-energy physi€eday Petra Il is the high-energy SL
source with the best performance parameters (@g.the largest useful photon energy
range with the lowest emittance). Regardless ofehsonsiderations and as shown in
Table 7.5.1, ALBA compares very favourably with tBERF, Spring-8 and the APS in
terms of emittance, although Petra Il is well ahe@bviously, given its energy, ALBA
cannot pretend to compete, nor it is meant to dowsth the photon energy range
potentially available at these complementary faesi

So, where is ALBA in relation to other national/med energy SL sources? Table 7.5.1
compares operating facilities with a mission simi@ALBA. Note that the emittance of
ALBA (3.8 nm rad of error free emittance) is onligbtly bettered by that of Soleil (3.72
nm rad) and Diamond (2.75 nm rad), whilst its egef® GeV) is identical to that of
Diamond and somewhat higher than Soleil's (2.75 Y5dW other words in terms of
Photon Spectral Range of utilization, i.e. depehdam electron energy, and source

quality, i.e. dependent on Brillianeel / € 2 ALBA has the potential to be with the top
performers among the medium energy SL facilitidgsTs illustrated in Fig. 7.5.1 where

the value ofl / € *for the various ¥ generation SL sources, normalised to that of
ALBA, is shown against the electron energy of thesarces.

ENERGY | EMITTANCE | CURRENT | PERIMETER
E € | P

SOURCES IN OPERATION LOCATION, COUNTRY (GeV) (nm rad) (MA) (m)

ANKA KARLSRUHE, GERMANY 2,50 41,00 200 240,0
PLS POHANG, KOREA 2,50 12,00 174 281,0
cLS SASKATOON, CANADA 2,90 17,70 170 178,0
NSRRC TAIWAN 1,50 25,00 200 120,0
SPEAR-3 STANFORD, USA 3,00 18,00 500 234,0
ASP MELBOURNE, AUSTRALIA 3,00 7,70 200 216,0
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ELETTRA TRIESTRE, ITALY 2,40 7,00 300 259,0
BESSY BERLIN, GERMANY 1,90 5,20 220 240,0
MAX-II LUND, SWEDEN 1,50 9,00 200 90,0
ALS BERKELEY, USA 1,90 6,80 400 197,0
DIAMOND CHILTON, UK 3,00 2,75 300 561,6
SLS VILLIGEN, SWITZERLAND 2,40 5,00 400 288,0
SOLEIL PARIS, FRANCE 2,75 3,72 400 354,0
NEW SOURCES IN
CONSTRUCTION
ALBA CERDANYOLA DEL VALLES, 3.00 3.80 400 267.0
SPAIN
NSLS I BROOKHAVEN, USA 3,00 1,50 500 791,5
SESAME AMMAN, JORDAN 2,50 26,20 400 124,8
SSRF SHANGAI, CHINA 3,50 4,80 250 432,0
PROPOSED NEW
SOURCES
CANDLE ARMENIA, YEREVAN 3,00 8,30 350 216,0
TPS TAIWAN 3,00 1,70 400 518,4
MAX-IV LUND, SWEDEN 3,00 1,20 500 285,0
CESLAB BRNO, CZECH REPUBLIC 3,00 3,80 400 267,0
HIGH ENERGY SOURCES
SPRING-8 HIMEJI, JAPAN 8,00 5,90 200 1432,0
APS CHICAGO, USA 7,00 3,70 200 1104,0
ESRF GRENOBLE, FRANCE 6,00 3,70 200 838,0
PETRA I HAMBURG, GERMANY 6,00 1,00 100 2300,0

Table 7.5.1

For the purpose of comparison Fig. 7.5.1 also he$uthe normalized value bf € *°
for the ESRF, APS and Spring-8.

COMPARISON BETWEEN SL SOURCES
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Finally, we point out that the emittance of a Stility is inversely proportional to the
cube of the number of bending magnets in the &ttiechich in turn is limited by the
perimeter of the ring or, more prosaically, by theney available for the project as the
accelerator costs scale proportionally with theus@f the ring, i.e. its perimeter, whilst
the cost for the building scale with the squaréhdd radius, i.e. with the area. Table 7.5.1
shows that the perimeter of ALBA is significantlgnaller than that of Soleil and less
than half of Diamond’s. So, ALBA has a cost effeetdesign.

8. PROJECT CHARACTERISTICS
8.1 Buildings and conventional services therein

ALBA is sited on a plot of land of about 60000.rihis site has undergone extensive
geological studies since the middle of 2004, intigdietailed identification of sub-soil
composition, long-term stability, vibration levelgtc. There is now reasonable
confidence in the suitability of the site in terofdong-term soil stability and vibrations
levels sufficient to ensure the necessary mechhatability of the critical floor area
(CFA), i.e. the area on which the complex of acestes and the beam-lines are/will be
placed.

The stringent mechanical stability performance daihed from the CFA is summarized
in Table 8.1.1.

Dimensions of the corona in the critical floor area
(CFA) within which stability requirements apply

Inner diameter ca. 60 m
Outer diameter ca.120m

Estimate of loads on the CFA corona

Total static charge 10.000 Tm
Distributed static charge 1,5Tm Fm
Maximum charge on a point 5Tm Fm
Dynamic charge 2Tm

Floor differential displacements

< 0.25 mm/10 m/ year

< 0.05 mm/10 m/month
<
<

Slow relative displacements 10 um/10 m/ day

1 um/10 m/ hour
Maximum differential displacement over the < 2.5 mm/year
whole perimeter

20



Floor deformability because of charges On the application |At2m
point

Static charge of 500 kg 6 um 1um
Dynamic charge of 100 kg - 1pum
Vibrations
Vertical amplitudes <4Hm From 0.05 -1 Hz

<0.4 um From 1 — 100 Hz
Horizontal amplitudes 2 um

Table 8.1.1

The solution adopted for the base of the CFA cém$ a 1m thick concrete slab,
constructed from 20 segments. The segments werduged one at a time and
subsequently joined by shuttering boards and watlgitudinal re-enforcing bars going
through the shuttering. The area below the slabbegd previously treated with a ca. 2
m thick refill of selected gravel, homogenously auitably compacted for additional
stability, and sandwiched between two layers ofrmomcrete for protection.

The architectural complex consists of three magasibuildings: technical buildings -
of ca. 7500 -, the main Hall — of ca. 18500°m placed over the slab but with
decoupled foundations, and the office/personnebwirwith ca. 4000 fm-. The main
Hall and the office/personnel wing share a commoof with metal cladding that
allows the indirect entrance of natural light, Bubids temperature variations inside the
building. It should be noted that in addition te tmechanical stability requirements
demanded from the CFA, there also are the equatlgat requirements on thermal and
electrical stability. The total electrical powestalled will be 12 MW. Tables 8.1.2 and
8.1.3 summarize the required specifications forrtta® and electrical stability,
respectively.

Thermal Stability

Within the Ring Tunnel 23+0.1°

In the Experimental Hall 23 £ 1°
Table 8.1.2

Electrical Stability
Long power cuts (t > 0.6s) <1 per year
Medium duration power cuts (0.4s <t < 0.6s) avl> 12% in | < 3 per year
2 phases

Short duration power cuts (t < 0.4s) axM > 8% in 3 phases < 3 per year
Other Electrical data
Voltage Supply 25 kV
Expected power Consumption 9 MW
Table 8.1.2
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The mechanical installations, comprising air canding, cooling, treatment and
distribution of water arriving from the mains netkoand fluids (i.e. natural gas,
diesel, compressed air and technical fluids) atuded as part of the Buildings’
Project. The combination of the roof design and ithternal air conditioning and
temperature regulation equipment will ensure thalow a height of 4m in the
Experimental Hall and inside the tunnel the ambtemperature will be maintained
within specifications.

Cold and hot energy production is carried out @lytiand respectively obtained from
water condensation in a cooling tower and by mehiascondensation tank and a vapor
tank. These plants are placed in the TechnicaldBwgl Distribution of hot and cold
water is achieved via pumps also installed in tleehhical Building. Distribution of
chilled and de-ionized water is carried out via ikcuits to the: service area and
LINAC; Booster; Storage Ring, and; beam-lines. Wagetreated with ion exchange
and reverse osmosis units. The various gases aits fare stored and/or delivered
from source (e.g. natural gas) at the TechnicaldBwg and distributed to the rest of the
facility thereafter.

Regarding electrical installations, earth connectad < 0.2 ohm is achieved via a
1mx1m reticule made of naked, buried copper wires@fmnf cross section. The
reticule is re-enforced with copper-steel spoked mmed to an equipotential net of
galvanized steel that is imbedded in the floorhe#f Hall. This net is also joined to a
perimeter ring of naked copper, again with a csEsstion of 50 mrh All earth
networks are joined together into a single equipttdé net. Two emergency diesel
generators (720kW each) are installed in the Teahmuilding to back up static un-
interruptible Power Supply units, UPS, in case afufe of the external supplies.
Dynamic UPS, i.e. flywheels, are available as rfdltéor short-lived dips in the mains
with autonomy of 12 seconds which gives enough ttmellow the mains to re-
stabilize.

8.2  Sub-station and cogeneration plant.

ALBA has to operate so that the possibility of artaentrolled shutdown due to power
supply failure is minimal. Therefore, apart frone thuestion of stability that is handled
internally with the various technical appliance$ereed to above, there must be a
redundancy in the external sources of the energguRdancy has been achieved as
follows: ALBA can get energy either from a sub-gtat- named Codonyers - sited
nearby and/or from a co-generation plant — namedl -Salso sited in the immediate
vicinity of CELLS. CELLS is a minor partner in tiseciety that will operate the ST4
plant.

ALBA is connected to Codonyers via a double deéidatlectrical line. The 220 kV to
25 kV transformer as well as the high voltage pos# are exclusively dedicated to
ALBA'’s use. In this way ALBA receives the benefit the higher rigidity to earth of
the 220 kV bar. In addition, ALBA is connected e tcogeneration plant ST4 that can
also provide CELLS with electrical power as wellvearm and chilled water. So, with
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this scheme ALBA'’s energy requirements can be abthifrom either the public
electrical network at transport voltage or from tleegeneration plant.

8.3  Design criteria for the complex of accelerators
The following objectives/design criteria were apgliduring the conception of ALBA:

i) The energy should be 3 GeV;

i) Perimeter of the storage ring < 270 m;

iii) Natural emittance <5 nm rad;

iv) Optimize the lattice for high photon flux density;
V) Top-up operation;

Vi) Energy acceptance > 3%, and,;

vii)  Sub-micron stability for the stored electron beam.

The reasons for these self-imposed objectives areus: the energy of 3 GeV was
chosen to have a broad range of useful photon ieseagd, in particular, so that X-rays
of 15 to 20 keV could be generated with in-vacuumluwators of realistic gaps; the
perimeter of < 270 m was imposed by the size oftralable plot of land and, more to
the point, to keep the cost of the facility witlindget; the emittance of <5 nm rad was
due to the intention to have a SL source that itesyf its relatively small perimeter
could compete in briliance with the newer, and muarger, ¥ generation SL
facilities such as Soleil and Diamond; the optim@a of the lattice for photon flux
density, i.e. a small as possible source size, duasto the perception that spatially
resolved spectroscopy or diffraction, as well gseednents using transversely coherent
X-rays, is a strength for future applications;-tgpoperation was a requirement based
on the obvious point that a constant thermal loadptical elements is an important
requisite for their stability; energy acceptance>8% arises because it is necessary in
order to have lifetimes in excess of 15 hours st ithdiation levels in the experimental
Hall can be kept well within bounds; sub-micronbdity is needed if one wants to
exploit a source with a high photon flux densitythe full. The implication of this is
that active feed-back systems are an essentiaireegent of the design. In addition,
the option of future single bunch operation hasde# open.

The design that was arrived at, and that fulfltls &bove listed criteria, is a complex of
accelerators: Linear accelerator or LINAC, Boosted Storage Ring distributed in a
highly compact arrangement as shown in Fig. 8 Bhk. 3 GeV Booster and the 3 GeV
Storage Ring, with perimeters of 249.6 and 268.8respectively, share the same
tunnel. The tunnel is the area within the ratchakimg the external shield wall and the
internal, near circular, one. Both shield walls ah®wn by the blue contours in Fig.
8.3.1. This arrangement reproduces the Swiss L$gihirce concept and it minimizes
the angle of deflection of the electron’s trajegtam the Booster to Storage Ring
transfer line — BTS. The 100 MeV LINAC is housedit® own bunker tucked away
against the inner shield wall. The 100 MeV electrggenerated in the LINAC are
injected into the Booster via the LINAC to Boosteansfer line. The Booster
components are fixed on girders/supports attacheldet inner shield wall, whilst their
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own high precision girders support the elementthefStorage Ring. Adjacent to the
booster wall is the so-called service area thasbsall the components required for the
operation of the three accelerators and the twustea lines - i.e. power supplies, RF
power systems and waveguides, air conditioningsusit. -

,ﬂ-"‘

3GeV 100M eV
Synchrotron Linac

Parameters
E=3GeV
[=400mA
g,=4.3nmrad
Ck=268.8m

8.4  LINAC

The LINAC - with a nominal energy of 100 MeV - idwirnkey device meant to operate
both in single and multi-bunch mode. The LINAC iade up of a 90 kV thermo-ionic

gun, a 500 MHz sub-harmonic pre-buncher, a 3 GHzbpincher, a 3 GHz/22-cells
standing wave buncher and two traveling wave acaitg sections with constant
gradient. Two pulsed klystrons feed the accelegasiections and the 3 GHz buncher,
whilst the sub-harmonic pre-buncher and the buneherfed from an independent RF
amplifier. Beam focusing is ensured by solenoidgaithe bunching section, and by a
triplet of quadrupoles in between the two accelegasections. The device with an 80%
transmission efficiency from gun to exit has beeelivered, installed, and its

commissioning is completed.
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8.5 Booster

The injection of electron bunches from the LINACBRooster, i.e. LTB transfer line, is

given by two bending magnets and 3 quadrupoleetspl The latter are located
immediately after the LINAC, between a first bergimagnet and the shield wall of the
LINAC bunker and before the injection septum on tiker side of the wall. The

bending magnet is used to deflect the beam intaraday cup — used for diagnosis.

The Booster is a modified FODO lattice with 4-fa@gmmetry. Each quadrant has 10
cells, of which 8 are regular FODO cells and 2 astmatching cells. The four
guadrants connect via four 2.46 m long straightiees. These will be used for
injection, for installation of the RF system and fltagnostic components. All together
the Booster has 40 bending magnets with combinadtifbn (these also provide the
vertical focusing), 60 quadrupoles (horizontal feiag), 16 sextupoles and 72 steering
magnets. The RF system is based on a 5-cell Pgimdavity, fed with 43 kW to
deliver 1 MV at 500 MHz and 5 mA (i.e. the maximuihat the LINAC can supply)
current. The 43 kW are provided by an 80 kW IndiectDutput Tubes — 10T -, that is
identical to those in the Storage Ring, thus enguample spare power as well as a
facility wide standard. The Booster lattice del&v@an emittance of ca. 9 nm rad that is
currently the smallest of all the Booster synchoogr in the world and that leads to a
beam cross-section at injection < 1 mm. This islsmnough to ensure very high
injection efficiency for top-up operation. The magwarameters of ALBA’s Booster
lattice are summarized in Table 8.5.1.

Energy 3 GeV
Natural emittance 9.0 nm rad
Tunes (Qx / Qy) 12.42/7.38
Natural Chromaticity & / &) -17.0/-9.6
Momentum Compaction Factarl() 3.6 x10-3
Energy SpreaddE/E) 9.6x10-4
Revolution frequency 1.202 MHz
Damping Timest/t,/ts) 4.6/8.0/6.4 ms
Partition Numbers (4J,/J) 1.75/1.0/1.25
Energy Loss per turn (Y 625 keV
Harmonic Number (h) 416

Table 8.5.1.

Fig. 8.5.1 shows the lattice functions within onedrant of the Booster synchrotron.
The figure shows the placing of the matching calts)sisting of one bending magnet
and three quadrupoles, at the end of the quadFaet8 unit cells in the middle of the
guadrant, with a combined magnet in the middleamhecell and a quadrupole at both
ends, lead to the smallest emittance. Using theetlyuadrupoles in the matching
section and the one in the unit cells one can ahahg working point. In order to

ensure no dispersion at the injection straight, dielection angle of the bending
magnet in the matching cells is half that withireamit cell. Also, in order to make the
Booster compact and more inexpensive, sextupolepoasnts for chromaticity
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compensation are introduced both in the bendingnetggand in the quadrupoles of the
unit cells.
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Fig. 8.5.1

8.6  Storage Ring

After a number of design iterations with the aim athieving the highest possible flux
density on the samples; providing stable photonmiseamaximizing the number of
straight sections where to house insertion deviaasd, not exceeding a perimeter of
270m, the final chosen design of ALBA is an expahd2BA lattice, with finite
dispersion in the straight sections, and with 4esygeriods/quadrants. This results in 4
straight sections of ca. 8 m long each. Within esgper-period, there are 3 straight
sections with a length of ca. 4.2m length and &igit sections with a length of ca. 2.6m.
Therefore, the total number of straight section8isf ca. 2.6m, 12 of ca. 4.2m, and 4 of
ca. 8m length, of which there are 3 of ca. 8m, fle2ao 4.2m and 2 of ca. 2.6m available
for the eventual installation of IDs. The othere ased for injection, installation of RF
cavities and plants, accelerator diagnosis andr @i@ponents. The Storage Ring has a
total of 32 bending magnets with a dipolar comporenl.42T and a gradient of 5.65
T/m each, 112 quadrupoles and 120 sextupoles. hbsea lattice frees a significant
amount of space for IDs.

For the design current of 400 mA, the RF systemtbgsovide an accelerating voltage
of 3.6 MV and 520 kW of beam power. To this erfte RF system consists of six
independent RF units (installed in the 2.6 m lotrgight sections), where in each one
there is a Higher Order Mode (HOM) damped cavityg 80 kW I0Ts, whose power is

combined in a Cavity Combiner and applied througtaasmission line to the cavity.

To keep the perimeter of the ring within boundsyuanber of compromises have been
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made, for example: the use of a relatively higrdgmat in the bending magnets that does
most of the beam vertical focusing, and thus resltice number of quadrupoles required;
to allow some dispersion to occur in the straighttions; to place only doublets of
guadrupoles in most straight sections, and; tognate the corrector magnets in the
sextupoles. Nonetheless, the lattice delivers Inaugh chromaticity so that with the use
of nine families of sextupoles it provides a larggnamic aperture, good energy
acceptance even after considering coupling errods raalistic physical apertures, and
more than 40 hours Touschek lifetime. Moreoverrahis sufficient flexibility in the
configuration to allow change in the working poiiftvhen needed; negative effects due
to multipolar components are within bounds, and tworrector strengths needed to
achieve close orbit are well within acceptable rendees and allow to reach sub-mm
stability. Table 8.6.1 summarizes the main latji@@ameters of the Storage Ring of
ALBA, whilst Fig. 8.6.1 shows the lattice functionsthin one super-period/quadrant. As
summarized in Table 8.6.2, this arrangement redtieebeam sizes at the source points
— i.e. maximizes photon flux density — whilst ke®pigood collimation for the emitted
beams.

Energy 3 GeV
Natural emittance 4.3 nm rad
Tunes (Qx/Qy) 18.179/8.372
Natural Chromaticity & / &) -40.0/-25.6
Momentum Compaction Factarl() 8.8x10
Energy Spread>€/E) 1.05x19
Revolution frequency 1.1161 MHz
Damping Timest/t,/ts) 4.6/8.0/6.4 ms
Partition Numbers (4J,/J) 1.3/1.0/1.7
Energy Loss per turn (Y 1.017 MeV
Harmonic Number (h) 448
Table 8.6.1
Source Length (m) oy (um) o’y (urad) Oy (Um) o’y (prad)
Long S. 7.97 271.0 21 16.2 3
Med S. 4.19 131.0 47 7.6 6
Short S. 2.6 315.0 23 151 3
Bending M. 44.0 116 32.0 2
Table 8.6.2
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The ALBA lattice within a quadrant

—— BetaX /m —— Beta¥Y /m 10 * DispX /m
25 1

20 1
15 1

10 1

Machinefunction / m

8.7 Beam-lines

The original capital project contemplated the camgion of the facility with only 5
beam-lines and associated experimental stationseatly 2004, and after a number of
preparatory workshops and meetings, the Spanigmt§tce community was invited to
submit bids through AUSE, i.e. its user association the initial set of beam-lines at
ALBA. Proposals for thirteen beam-lines were subeditto ALBA. ALBA’s Science
Advisory Committee (SAC) following a procedure aothe lines described in 13.3
evaluated these proposals. In all cases, andditi@uto its own judgment, SAC invited
external experts to comment on the proposals. hatend of the review process SAC
ranked the proposals according to the strengththefscientific case, the weight and
quality of the future user community, technicalsiédity and quality. SAC identified 7
beam-lines — rather than the 5 planned - that gihensize and strength of the user
community should be available as soon as possitlleecommended to the Management
of ALBA that they should be built in the first pleasSubsequently the Council of ALBA
approved this recommendation.

These beam-lines are currently under constructinod they address technical and

scientific objectives primarily in the areas of Maals Science, Physics, Chemistry and
Biology. These are summarized in Table 8.4.1.
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Port | Beam-line | Experimental techniques Scientific agadlons

4 MSPD High resolution powder diffraction Structure of Materials,
High pressure diffraction Time resolved diffraction

9 MISTRAL | Soft X-ray full field transmission | Cryogenic tomography aof
X-ray microscope. Optimized grbiological objects. Spatially
the water window resolved spectroscopy

11 NCD High Resolution Small and High | Structure and phase
Angle X-ray Scattering/Diffraction| transformations of biological

fibers, polymers, solutions.
Time resolved X-ray studies

13 XALOC X-ray diffraction from crystals ofProtein crystallography, with
biological macromolecules particular emphasis on large

unit cell crystals

22 XAS EXAFS, XANES, Quick-EXAFS Material Sciendgghemistry,

Time resolved studies.

24 CIRCE Photoemission microscopy (PEEM)ano-science and magnetic
Near atmospheric pressure photatomain imaging (PEEM).
emission (NAPP) Surface chemistry (NAPP)

29 XMCD Circular Magnetic Dichroism Magnetism, surface magnetism
Resonant Magnetic Diffraction and magnetic structure

Table 8.4.1

Note that with the exception of MISTRAL that usasliation from a bending magnet all
the other beam-lines will be equipped with an inserdevice tailored to their specific
objectives. These 6 IDs are: one APPLE-II type Usidws for CIRCE and another for
the XMCD beam-line, respectively; one in-vacuum wlatbr for XALOC and another
for the NCD beam-line, respectively; one low ddilart, i.e. low K, superconducting
multipole wiggler for the MSPD beam-lines, and figaone conventional multipole
wiggler for the XAS beam-line. Note also, that b&@iRCE and XMCD have two end
stations each. An X-ray magnetic circular dichroistation and a resonant magnetic
scattering/diffraction station will take beam frahme XMCD beam-line, whilst a photo-
emission electron microscopy (PEEM) station anthan to carry out a photo-emission
experiments at moderately high pressure, i.e. abdhmple can be considered a “real
surface, will be taking beam from CIRCE.

9.

9.1

TIME TABLE FOR CONSTRUCTION AND COMMISSIONING

Buildings and conventional services
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The status of the civil works on the complex oflthuigs is that very few works are
needed before completion. There are still somevitie8 - e.g. preparatory works for
final urbanization, internal partition walls, falseofs, painting and architectural details
that are pending, but with the exception of gamdgrand landscaping all civil works
should be completed before the end of 2008. Comoplébr gardening and landscaping
is expected by April 2009.

Regarding building installations and services: al&8 of cooling water systems and
HVAC are completed. Still pending are the acceterahd beam-lines cooling circuits,
e.g. stainless steel pipes for the cooled/de-iahwzater supply, and the chilled water
production plant. Expected date of completion igd#e2009

The electrical distribution is % finished. Therdl semains the installation of some
electrical cabinets, voice and data cabling netawo@omplete installation of electrical
cabinets is expected before the end of 2008, whdste and data cabling should be
finished by February 2009

9.2  Sub-station and co-generation plant

With regards to the external energy supply, i.&-station and co-generation plant, the
current expectation is that the electrical substais to be operative by December
2009, whilst the co-generation plant could be rdadyommissioning by March 2009,
even though regular operation of the co-generagilamt can only occur when the
electrical sub-station will be fully operative. SOELLS will not have access to its high
quality energy supply until December 2009. In ortteproceed with accelerators and
beam-line installation, as well as setting up tleeessary infrastructure CELLS has
pursued and succeeded to obtain up to 6 MW ofretatpower from a provisional 25
kV line. This line is already operative and will &eailable for the installation and pre-
commissioning of the sub-systems of ALBA. Note ttiz quality of this supply is
inadequate for routine operation as it is unlikelgt it will have the required stability
and there is no redundancy to cope with power riaslu

9.3 LINAC

The LINAC was installed and commissioned during08 temporary enclosure and
provisional services - power and fluids - were uded the purpose. The device
performed well within design specifications.

9.4 Booster

Practically all the Booster sub-systems are aviglabd stored in CELLS’ warehouse.
The start of the Booster installation has been icapged by civil work and the
installation of conventional services within thaedth tunnel — lighting, piping, etc. -
that did not allow neither the level of cleanlinesscessary for the installation of
sensitive sub-systems of the Booster nor the napesscessibility. However, it has
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been possible to progress the pre-installationlladha racks that it is now completed.
The mechanical installation of the Booster hasaalyestarted with the mounting of
components such as girder and alignment tables. eéRldeof the installation of the
mechanical components of the Booster ring (magnetsyum, pumps, etc..) will
continue until mid-April 2009 when its completianexpected. Overlapping somewhat
with this activity there is the installation of Bster controls and finishes. These are
expected to end by the beginning of August 2009nam@me pre-commissioning of
some of the Booster sub-systems will take plagesummary the plan is that by the
end of August 2009 the Booster will have been Iresteand the pre-commissioning of
its main sub-systems carried far enough to detegtpassible difficulties so that, if
necessary corrective action may be taken.

9.5 Storage Ring

Even though most of the Storage Ring components baen delivered and are either
stored in the warehouse or undergoing tests va@ium vessels, dipole, quadrupoles,
sextupoles, girders, BPM electronics, RF systems, ethe assembly of the SR
components will only start in April 2009. Thisdse to access constraints and the plan
is to start the assembly of the mechanical compsraithe Storage Ring after Booster
finishes and controls installation are finished rolaege enough sections of the tunnel.
The Storage Ring girders with all their magnet$lace will be brought through the
tunnel roof with the overhead cranes. Once in ptheemagnets will be opened and
long pre-assembled section of the vacuum pipes thihr respective pumps will also
be brought through the roof and mounted on the eiggThe intention behind this
procedure is to reduce the installation time to @imum. These operations will
continue until December 2009 when it is expecteat the Storage Ring installation
will be completed. With ca. 1.5 months stagger, g mid-May 2009, works with
finishes of Storage Ring components and instalatibthe controls will start. These
activities are expected to end by end of April 20&Ben a 3 months period of Booster
and Storage Ring commissioning has been schedBtediously, and in parallel with
the Storage Ring installation, the ex-vacuum ID# have been installed. However,
installation of the in-vacuum IDs will only be pdde after the end of Booster and
Storage Ring commissioning, due by the end of 2040. After about one month of in-
vacuum ID installation commissioning of IDs willki place - note that this is also
Booster and Storage Ring commissioning-. Thisxgeeted to last another three
months so that by November 2010 facility will bdeato store beam. In this plan it is
expected to have some beam, albeit with relatiledyquality but sufficient for beam-
line alignment checks and testing with beam, asfilee summer of 2010.

9.6 Beam-lines

The design of all experimental stations has beenpteted and all optical systems are
ordered. All the associated infrastructures, eogvg, fluids, etc., has been defined and
in the process of being ordered. It is the intentithat the installation and
commissioning of the beam-lines without beam wilbqeed in parallel with the
installation of the sub-systems making up the cexmf accelerators. At the end of
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2008 some of the hutches are either already iedtaf.g. NCD, or in the process of
installation, e.g. XALOC and CIRCE. The installatiof the remaining hutches is
expected to end by the beginning of tffedRiarter of 2009. The installation of beam-
line infrastructures - e.g. remaining optics angerknental hutches, services such as
power, fluids, personnel safety systems, etc. -expected to continue until the
beginning of the @ quarter of 2009. Assembly of beam-line optics, ezitpental
station instrumentation and commissioning withoeir is expected to start in th& 1
quarter of 2009 and continue until the beginningtd 3 quarter of 2010. Some
commissioning with beam may be possible as fromntinddle of the i quarter of
2010. The last beam-lines to come into operatiith lheam are those taking light from
the in-vacuum undulators, as those will not belabé until well into the % quarter of
2010. It is expected that some benchmarking measnts, possibly involving invited
users, will be carried out towards the end of 2816ection 10.2 -. However, first
experiments with users are only expected to oat@0NiL 1.

9.7 CSN operating Licenses

The CSN Consejo de Seguridad Nuclgéaor Nuclear Safety Council, is the Spanish
regulating agency for radiological installations.g(e hospitals) and radioactive
installations (e.g. power plants using nuclear taeay. The CSN has a delegation
within Catalonia — named SCAR, Bervei de Coordinacio d’Activitats Radiolbgicas
with responsibility for radiological safety wheteacts as a controller of activities.

In December 2007 the CSN issued a document edtadgighe procedure to grant
authorization to ALBA as a radioactive installatioh category | - i.e. a radioactive
installation with scientific ends and without a le&r combustion cycle — and
determined that the licensing for the operation®\bBA would take place in 4 steps
leading to the issuing of the operating license f9ra RF plant; 2) the LINAC; 3) the
Booster accelerator, and; 4) the overall operatiohLBA.

The license to operate a RF plant needed to cononissth power the RF cavities for
the Booster and the Storage Ring was superviseBGAR and granted quite some
time ago. The license for the commissioning ofltiéAC has also been awarded since
March 2008 under the supervision of SCAR. This d@ase during the commissioning
of the LINAC. CELLS is currently in the processsgfcuring - this time via CSN — the
operating license for the Booster accelerator. Thiexpected before the beginning of
the 2% quarter of 2009 in time for the pre-commissionisigsome of the Booster
subsystems. Finally, the overall operating licefise ALBA is expected to be
necessary by the beginning of tH¥ guarter of 2010 when commissioning of Booster
and Storage Ring are due to start. It is intenidhed all necessary steps needed to
secure the Overall Operating license for ALBA shiolbé completed before that date.
In parallel with all the above licensing activitieSELLS is expecting to have its
Radiological Protection Service officially recogedzby the CSN during the course of
2009.

9.8 Summary of installation and commissioning plans
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TASKS 2 0 0 9 2 0 1 0 2 0 1 1
JF MA MJ JA s O NDJ|JJF MA MJ J A SO NDJJF MA
PRE-INSTALLATION
OF RACKS co MP L E TE D
INSTALATION OF
LNAG co MP L E TE D
COMMISSIONING OF c o M P L E T E D

LINAC&CONTROLS
INSTALLATION OF
BOOSTER
MECHANICAL
COMPONENTS
BOOSTER
CONTROLS AND
FINISHES
BOOSTER PRE-
COMMISSIONING
COMPUTING
INFRASTRUCTURE
INSTALLATION OF
STORAGE RING
MECHANICAL
COMPONENTS
STORAGE RING

CONTROLS AND
FINISHES
BOOSTER&STORAG
E RING
COMMISSIONING
INSTALLATION OF
EX-VACUUM
INSERTION DEVICES
INSTALLATION OF
IN-VACUUM
INSERTION DEVICES
COMMISSIONING OF
INSERTION DEVICES

INSTALLATION OF
BEAM-LINES
INFRASTRUCTURE

INSTALLATION OF
BEAM-
LINES&COMMISSIONI
NG W/O BEAM
BEAM-LINE
COMMISSIONING

INSTALLATION
COMMISSIONING

CONTROLS AND
FINISHES

Table 9.8.1 provides a summary of the installaptan for the Booster, Storage Ring
and beam-lines. Blue color is used for activitissociated with installation, red is to
do with commissioning, whilst dark brown is usedvi@rk with finishes and controls

Table 9.8.1

10. PLANS FOR THE TRANSITION TO ROUTINE OPERATIONS

10.1 Operational hours/year. Allocation to: accaier physics; beam-line maintenance
and development; in house research, and; users

The primary objective of any SL facility is to dedr first class photon beams to the users
of the facility. To this end, in addition to theurs scheduled for users SL Facilities need
to operate a certain number of hours for the puwposk facility maintenance and
development. Critical parts of the facility aret mecessible during operations because of
the requirements of radiological protection therefthere must be scheduled shutdowns
for the purpose of maintenance, refurbishment aeneldpment. Typically a one-day
shutdown/week and two longish (ca. 5-6 weeks esloh)downs a year are needed. The
former are required for routine inspection and mimaintenance of subsystems, whilst
the latter are needed for major refurbishment ofmponents as well as
replacement/installation of new components (e.gv frent end installation, removal of
IDs for servicing, global surveys, etc..). The cansence of these requirements is that
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out of the 8760 hours (365 days) in a year only6€80 hours are left for operations (i.e.
250 days, spread over ca. 42 weeks because ofetnd to stop operations once per
week). During this time one can operate aroundctbek and use all 3 eight hour shifts
available in a day.

Of the 250 days available for operations ca. 10%eh@ be devoted to accelerator
physics, ca. 10% to beam-line maintenance and derwednt with beam and ca. 10% for
in-house research. The accelerator physics and-beamaintenance and development
allocations are necessary to maintain the facddgnpetitive, whilst the allocation to in-
house research is essential not only to maintarfatility competitive but also to attract
the best possible scientists and technologists @hnain motivation is to carry out
leading R&D. Therefore, in the steady state otirmioperations we propose a target in
which ca. 175 days/year (i.e. 4200 hours/year) beldedicated to operations for external
users and 25 days/year to accelerator physics, iearmaintenance/development with
beam, and in-house research, respectively. Thssay a total of 250 days of operations
around the clock, i.e. 3 shifts/day (see Table .1(.2

10.2 Proposed run-up to routine operations

For a facility like ALBA, the run-up to full routm operations will take sometime after
the end of its construction. Therefore, it makassseo define a target within which the
run-up to consolidated routine operations shouke talace. Even though as a capital
project the construction budget will be fully contted and largely spent, in the year
2010 there will still be a substantial fractionin$tallation work going on. Whilst it is
the intention to invite experienced users to pgrdi® in some experiments, it is almost
certain that the main aim of this period will be ttommissioning and benchmarking of
the facility. Given the current time scale for #r&d of the construction, it is expected that
the facility in 2010 will operate for about 60 daysth about 12 operating hours/day (i.e.
1+1/2 shifts/day), primarily for commissioning poges. The objective is to reach a
stored current of 50 mA.

The target for 2011 is to reach 200 mA stored ciramd at least 10 hours lifetime. At
this time the facility should be better underst@wdi the first tests for top-up operation
and fast orbit feedback will be done. We intencd¢hieve about 120 days of scheduled
beam, with at least 60 days for external users,randor 1+1/2 shifts/day. Naturally, all
critical sub-systems will be kept in “warm” condiis during operational runs. In 2012
we propose to ramp this up to 200 days (140 dayexXternal users) with 2 shifts/day
and operate in top-up mode and to have the fagtfedzlback fully implemented. Target
is to achieve currents of 300 mA. In 2013, thenptato increase operations by running
208 days/year (with 145 days for external userd)ranning around the clock, i.e. with 3
shifts/day, whilst in 2014 the objective will be tan 250 days (with 175 days for
external users) with 3 shifts/day. The design auroé 400 mA is the target for 2014 and
thereafter. Our target is to operate with at |&% reliability. Naturally, our future
target is to exceed this percentage once the tiabtifis been understood and thoroughly
debugged.
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Fig. 10.2.1 shows how the number of total schedblaars, external user hours and in-
house hours of usage will ramp up with time andi§ddl0.2.1 provides a summary of the
operational targets.

7000

6000
5000

4000 /
3000 / -

2010 2011 2012 2013 2014

Fig. 10.2.1 Target ramp-up in operational hourglyBue is total/hours/year, yellow is
scheduled user beam and pink is total allocationadcoelerator physics, beam-line
maintenance with beam and in-house research.

Operational Operational Internal use  User’s Total

YEAR days/year shifts/day  hours/year hour’ye hours/year

2010 60 1.5 720 0 720

2011 120 15 720 720 1440

2012 200 2.0 960 2240 3200

2013 208 3.0 1520 3480 5000

2014 250 3.0 1800 4200 6000
Table 10.2.1

Yearly targets for operational hours/year and isdrdbution in operational days, shifts,
and activity (i.e. users and in-house activitiescederator physics; beam-line and
accelerator maintenance, and; R&D).

10.3 Mission, structure and operation of Advisorgdis: New SAC + peer-review
committees.

It has been explained in section 2 that the curstatites of CELLS contemplate that
ALBA has two advisory bodies: the Scientific AdwgoCommittee (SAC) and the
Machine Advisory Committee (MAC).

The role of MAC is primarily to advise on the camstion of the accelerator complex
that has a clearly defined end date. As it has bleercase elsewhere, the role of MAC

35



ceases when the commissioning of the acceleratoplex is complete. Therefore, we
propose that MAC should cease its function as amsady body by the middle of 2011.

The current role of SAC is to advise the Directod,aherefore, also the Management on
any scientific/technical matter related to the stifie exploitation of the photon source.
Within this remit SAC has played and will contintee play a very active role in the
definition of new beam-lines. This role of SAC walbntinue for the foreseeable lifetime
of the facility that if it is properly maintainedd refurbished should remain serviceable
for at least 25-30 years. This has been repeatdghyonstrated at similar installations.
However, some of the current functions of MAC walso be necessary and upon the
cessation of MAC's activities, we propose that thke of SAC should be enlarged to
encompass the following mission:

“SAC, at the request of the Director of ALBA, or da own initiative, gives its opinion
or advice on any scientific/technical matter redate the scientific exploitation of the
photon source as well as on the opportunity of beam-lines, and of developments or
upgrades in either the complex of accelerators theé beam-lines”

Enlarging the role of SAC to cover the desirabibifynew developments or upgrades in
the complex of accelerators (e.g. new ID’s, feedklmystems, short bunches, etc.) means
that knowledge of accelerator physics and its iogpion for the production of high
quality photon beams must be incorporated into 8&C membership and thus
complement the scientific and technical expertiseded to advise on the best possible
scientific exploitation of ALBA. In other words, taf the cessation of MAC’s activities,
it is proposed that the new SAC will incorporatengoof the know-how currently
resident in MAC. To this end, it is proposed tBaiut of the 8 members of SAC should
have considerable expertise in accelerator phy3ics SAC should start its expanded
duties in the middle of 2011. The normal term alvee of a SAC member should be
three years.

Also, as from 2011 the use of the experimentalifeas offered by ALBA to researchers
carrying out publicly funded research, i.e. nongpretary, should be regulated via peer
review. To this end, it is proposed to create astléwo peer review bodies, reporting to
the Management of ALBA, to respectively cover tlaechX-rays and the VUV/soft X-ray
beam-lines at ALBA. These two review bodies shdwdde at least one knowledgeable
member per science discipline. So, both bodies ldhbave expertise in physics,
chemistry, materials science, surface science, atsgm and biology and, in addition,
they should have significant expertise in the pwbkses offered by the beam-lines of
ALBA to their respective areas of scientific expet The membership in each review
body should consist of a least 6 people. Membprnsafil be for a period of 2 years, even
though initially 3 people will be asked to serve ®years so that there always will be
continuity/overlap between new members and retiangs. This is essential to keep the
collective memory of the peer-review bodies.

With regards to the question as to how should teenbers of the peer-review bodies be
identified and appointed? It seems reasonableMaatagement should ask SAC and the
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Spanish Association of Synchrotron Light Users (AY® name people that they regard
as qualified to discharge these jobs. For each afnéhe two peer review bodies,
Management should propose to Council the namexopaople. Of these Management
choose the name of two people from those propoge8ALC, another two from those
proposed by AUSE and, finally, should propose imtelently the names of the
remaining two members in each peer-review bodythik way, one will ensure that fair
play is guaranteed and that all parties involvegehavoice in the matter.

In order to ensure an effective flow of communica$i, we propose that at least one SAC
member should be a delegate in each of the pemwegommittees, as well as a
spokesperson and reporter for it to the rest of SABis should help SAC and
Management to identify program malfunctions andwalthe taking of early corrective
action. One should note that in due course the eurob beam-lines at ALBA may
increase substantially and at this point it willnexessary to either enlarge the number of
review bodies and/or the number of members in awgngeview body.

It is proposed to schedule operations on a six hipridasis. Therefore, the beam-line
peer review committees should meet twice a yeararidast a few months before the
start of the allocation periods so that the rankafgapplications can be done with
sufficient time to comfortably prepare and publisbh beam time schedule for users. It is
important to note that the role of ALBA in the rami of applications will be limited to
provide technical advice and administrative supfmthe peer-review bodies.

In any given allocation period the schedule shawltlallocate all the shifts available. We

propose to reserve two periods, one at the miduleanother at the end of any allocation
period to compensate users for losses of beamdimeto beam-line and/or accelerator
failure. In the event of the reserve not beingdeeleas compensation for loss of beam
time, then it will be used for allocating beam titoethose proposals whose ranking has
just fallen below the cut-off line, or as Managemesserve for urgent applications, e.qg.

industrial users or other applications that reqaifast response.

10.4 Modes of access by the entitled, non-entitledl international scientific
community.

ALBA is a facility built with resources from the 8pish State and from the Autonomous
Catalan administrations that are their Owners atdeast to start with, ALBA will
operate exclusively with resources from the saneneigs. This begs the question as to
what distinction will be made in the mode of acoeflsgesearchers funded by the Owners,
i.e. entitled users, and those funded by some athgonal and/or international funding
agency, i.e. not entitled user.

ALBA has the vocation to broaden and internatia®lts user community as much as
possible by attracting the best scientific prop@sald programs regardless of where they
come from. Therefore, we propose to schedule ankl proposals from researchers who
are not funded by the Owners on an equal basibdsetthat are so funded. In other
words: the ranking for access will be done takimtg iaccount only the scientific and/or
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technical merit of the proposal. The rationality thiis approach has been amply
demonstrated in other Large Scale Installationsreviadienever the overriding policy for

access to the installation has been only the estwadl of the scientific proposals, the
returns have always led to important developmemt&now-how and knowledge that

have enriched the facility and its broader usermoomty at large. In general, we do not
propose to cover travel, subsistence and accommadexpenses to these non-entitled
users from ALBA’s budget. However, as soon as ALB#comes eligible, i.e. from the

beginning of operations, we undertake to raisereateresources with which to cover
access costs of these non-entitled users by agpngaother funding agencies (e.g. the
EU funds for access to large scale scientific itaed).

10.5 User office and users’ travel and subsist¢né&s).

The tried and very successful method of continaaility review provided by a SAC as
well as regular peer-review of user proposals meguisome significant full time
management. This is necessary in order to orgah&ealls for proposals, collect them,
distribute them to the reviewers, provide secratassistance to the reviewers, collect
the information, provide feed-back to the authakthe proposal about the outcome,
organize the schedule, organize the safety traiamyreception of visiting users, etc.. In
addition, there is a need to administer the trarel accommodation requirements of
SAC, review panels and visiting users. Also, sigaifit administration is needed to keep
an updated information service, with records ofrsisseuccesses and failures, user feed-
back comments, publication records, etc.. To tale of these aspects we propose to set
up a User’s office consisting of at least 3 peopleerson responsible, plus technical and
administrative/secretarial help. Technical and radie expertise from the Computing
and Experiments Divisions will be co-opted to tadivity whenever their expertise will
be needed.

10.6 Policy on proprietary research: ALBA's LiasOffice for Proprietary Research
and Public Relations.

Most of the users of ALBA will be involved in reseh that upon completion will be
published in the public domain, i.e. non-proprigtegsearch. However, ALBA, like any
other modern SL facility, has significant potenfiad R&D in the proprietary domain, i.e.
research leading to commercial benefits.

The cost of producing SL is not insignificant artdstcan be illustrated with the
following: excluding amortization of ALBA’s capitacosts and considering only
operational costs of ca. 23,70 M€/year to deliva®@@hours of user operation/year (see
table 12.1.1) it follows that the marginal costs, with not profit whatsoever, for use of
one of the 7 beam-lines of ALBA amounts to ca. 645hift. Naturally, the marginal
costs per shift would go down if all the potentigam-lines at ALBA were funded. In
due course and upon a proposal from the ManageaiehLBA the owners of ALBA
will have to agree to a pricing policy for propeeg research. This should contemplate
not only the cost/shift of user beam but also othgiport that may be provided and that
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runs from collection of experimental data for thestomer, to data interpretation and
report writing of the results.

However, regardless of the pricing policy and eifgoroprietary research becomes “de
facto” partially subsidized, it is clear from thédowe calculation that the costs are
sufficiently high to make it necessary to demornstréo potential customers the
usefulness of SL applications if a reasonable nurabmdustrial concerns are to become
regular customers of ALBA. The importance of ebshing communications with
potential proprietary users arises not only becaosepanies in general are not aware of
the potential of SL applications and, thereforehaut a significant effort in proselytism
it is very unlikely that this potential will be resed, but also because most scientists
involved with SL applications do not understand tteguirements of proprietary
researchers. It has been demonstrated elsewhereSRS in the UK or the CLS in
Canada) that to establish this two-way communicaisoabsolutely necessary to attract
industrial customers, but it is a slow process tieguires the full time commitment of
dedicated staff. So, as a pump-priming initiatie, propose to set-up a Liaison Office
for Proprietary Research. The main objective of tffice will be to promote industrial
usage of SL technologies and to attract this kihadustomers to ALBA. This office
should include 3 people with industrial researchegience and with responsibilities for
public relations. Expertise from ALBA'’s scientisésd technologists will be co-opted
whenever necessary. This office should be fullyctiomal when ALBA has moved into a
consolidated state of operations, therefore itsviies should start not later than 2013
and the objective must be that in five years itusthdbe at least self funding from
customers revenue. This office should also doukleha public relations office for
ALBA. In addition, this office should take respdnbty for the assembly of material for
the annual report of ALBA and organizing promoti@ush as open days for schools and
public.

10.7 Human resources during operations

As mentioned above ALBA as a capital project wélfolly committed and largely spent
in the year 2010. Even so, there will be still astantial amount of installation work co-
existing with work on the commissioning/optimizatiof accelerator systems and beam-
lines. 2010 will be the year when the awkward githon from a personnel structure
adequate for construction into one appropriateperations/exploitation will have to be
made. As also mentioned, the personnel structur€HIfLS consists of a Director’s
office and 5 Divisions. The Divisions are organizetording to the functions required
by the construction of a SL facility such as ALBike.: Administration; Engineering;
Computer, Controls and Data Acquisition Systemsgederators, and; Experiments.
Within this structure there are primarily two “ai@ Divisions, i.e. Accelerators and
Experiments, and the remainder are Support Divssio®nce the exploitation phase of
ALBA is consolidated the principal activities wilbe: Experimental Operations;
Accelerator Operations; Accelerator Physics; Opamatin Infrastructure, Maintenance
and Support, and; Administration. Naturally, thevii be activities that are small in
personnel numbers but necessary such as: ManagemeéntCoordination (part of the
Director’'s Office), as well as the Radiological &sf (usually reporting directly to the
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Director), the Users Office (usually associated ttee Director's office or to
Administration) and the Liaison Office for Propaey Research (associated to the
Director’s Office).

Table 10.7.1 illustrates how the human resource®perations will originate from the
various Divisions. It also shows where the addaidmuman resources recruited to cover
3 shift operations will be allocated. This addiabpersonnel totals 18 staff. Of these 18
staff, 2 are attributed to administration in ordercover the increased load due to the
more operational hours/year and to larger persommelbers, 4 are necessary to operate
the electrical power plants (i.e. the co-generagitamt and ALBA'’s electrical regulation
systems) whilst the remaining 12 are allocatedh@antis-on” work in Experiments and
Accelerators Operations. In other words, a total66f staff will be devoted to the
objective of running 3 shifts/day and to deliveO8M®perational hours/year. Of these 65
are direct “hands on” people.

The reason for the allocation of 65 staff to Expenmts and Accelerators Operations is
straightforward. The routine operation of the aerabr requires the presence of a crew
of 4 people in the main control room and each bkaeneeds the availability of at least
one support scientist and one technician at anytioree Therefore, and on the basis of 7
beam-lines in operation, a total of 18 people arbd available at any one time for the
operation of the facility and consequently, on Ilasis of 3 shifts/day, one can conclude
that 54 people will be needed on a daily basidherpurpose of operations. Considering
that redundancy in human resources is needed &ptipose of covering holidays,
illness, etc., and that the number of working 8rhadays/year is 220 (whilst 250 days 8
hour days are needed to deliver 6000 hours of besar), it follows that in a
consolidated state of operation (i.e. from 2014) 68 staff/lyear will be needed
exclusively for Experiments and Accelerator openati As shown in Table 10.7.1, these
65 staff will be made up from the re-allocation5& existing staff to Experiments (36)
and Accelerators (17) operations plus the 12 seaffuited for the purpose of running 3
shifts/day.

DIRECTOR'S EXPERIMENTS ACCELERATORS CC+DACQ ENGINEERING ADMINISTRATION TOTAL

OFFICE DIVISION DIVISION DIVISION DIVISION DIVISION
MANAGEMENT 1 1 1 1 1 1 6
COORDINATION 2 1 - - - - 3
EXP. OPERATIONS - 14 - 11 11 - 36
ACC. OPERATIONS - - 5 6 6 - 17
RADIOLOGICAL SAFETY 2 - - - - - 2
ACCELERATOR PHYSICS/IDs/
MAGNETS/RF/DIAGNOSTICS - - 14 - - - 14
OPERATIONS IN INFRASTRUCTURE/
MAINTENANCE/SUPPORT - 3 - 23 23 - 49
ADMINISTRATION (SECRETARIAL/RECEPTION/
PERSONNEL/ACCOUNTANCY) - - - - - 13 13
OPERATORS FOR ELECTRICAL POWER
STATION&CO-GENERATION PLANT - - - - 4 - 4
INCREASE DUE TO SHIFT WORK - 7 1 4 0 2 14
USERS' OFFICE - - - - - 3 3
LIAISON OFFICE FOR PROP. RESEARCH 3 - - - - - 3
2014 8 26 21 45 45 19 164
2010 5 41 41 14 140

Table 10.7.1
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10.8 User's meetings and Facility Promotion

A significant factor in the success of a facilitkd ALBA relies on establishing
communications channels with its user communitywal as maintaining a continuous
promotion for and search of prospective users.s Ththe reason why almost every SL
facility periodically organizes User's meetings.rost SL facilities this is done once a
year, but occasionally this might happen everynsoaths.

We propose to have an annual User’'s meeting irsivey where: selected users will be
invited to communicate their scientific/technicalvances; ALBA will seek the user’'s
opinion about the quality of the support provideders will be encouraged to voice their
future requirements; etc. The User's meeting iem@sa as part of a feed-back loop that
is necessary for the early identification of prob$eor opportunities.

In addition to the yearly User's meeting, ALBA willeed to be pro-active in Facility
Promotion by establishing links and having struetumeetings/workshops with other SL
facilities or appropriate research establishmeritsis is needed to foster specific
collaborations for joint projects, funded via caatis or agreements (e.g. CELLS'’s
potential contribution to the European X-ray FrdecEon Laser), or with European
funding (e.g. the European ELISA program that fuadsess to SL facilities and of
which ALBA is currently a member, albeit a minorednecause it has not yet reached the
operational phase). Similarly, ALBA should promdatelf in the private sector and some
workshops/meetings should be organized under thpi@as of ALBA’s Liaison Office
for Proprietary Research. Also, and probably vergortant, ALBA should host at least
one Open Day a year for the general public angigsyprogram.

In summary, we propose that ALBA should host megstiworkshops not only with its
main user base (i.e. the academic and the peer oaity)) but also with the private
sector and the public at large so that its addddevand contribution to the fabric of
society is made clear from the very beginning ®biperations.

11. IN-HOUSE R&D AND DEVELOPMENT OF HUMAN RESOURCES
11.1 In-house research: Independent and collaberati

The mission of ALBA is to research in, deliver améintain methods and techniques
with which to conduct cutting edge synchrotron blasesearch and development. In
order to discharge this mission it is essentiat ithaaddition to providing excellent
support to their user community — this is indeedessential justification for the funding
of the facility- ALBA’s scientific staff must engagin, and lead, their own research
programs. This research may be either indeperatertllaborative with outside groups.

It is important that some facility staff is involbevith research that it is driven by the

desire to understand a system - i.e. a more acadgmpe of research - by using the
experimental stations available at the facilityisTéould be done either independently or
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in collaboration with some external group or ingtan. However, in general a
collaborative approach should be the preferredoaptor this type of research. In this
way there is no need to duplicate infrastructurest tmight be necessary for the
preparation of samples and their appropriate cheniaation that are already available in
some external institutions. The funding for thipdayof research should be secured by
competitively applying to the same funding agena#®er researchers apply to. In this
way the peer-review system will ensure that theeassh objectives are desirable and
worthy of support. In addition to its scientific lua this type of research is needed
because it provides the motivation for the sciensfaff at the facility to keep at the peak
of their performance the instruments they are nesite for and that they need to use to
ensure the success of their own research. Moredtivierapproach generates important
synergies between the external scientific commuanity CELLS’ staff.

There is another type on in-house research thaiabtg is even more important for the
long-term scientific competitiveness of the fagilit This is the research that starts by
identifying an important scientific question or gram that can only be addressed by a
sustained effort in the development of new methoddrumentation or technologies. In
fact, a cursory study of the history of Synchroti®adiation shows that this kind of
research has led to the development of most ofytedachniques that are available to
external users at existing SL facilities. This kiof research is normally - but not
necessarily exclusively - carried out by independeinouse research. It is very unlikely
that the visiting users will have either the teclahiexpertise, or the infrastructure, or the
know-how, or the time to develop instrumentationd @echniques in response to
emerging scientific challenges. In general thithesrole of the scientific personnel in the
facility and in order to discharge this respongwiit is essential that they have an R&D
program of their own. We propose that - as itracpcally the case everywhere else -
this kind of research should be funded directlyrfrthe budget of the facility (see
Chapter 12). To ensure that appropriate revievhefprograms and subsequent follow up
is carried out, and considering that it is parttieé facility development, it seems
appropriate that before attributing resources i® kind of research, Management invites
SAC to review these in-house proposals and takesigws of SAC into consideration
before attributing resources to it.

Management should ensure that the balance betwesa two types of in-house research
is right. Too much of the former and the faciliggcomes stagnant and, at best, can only
progress by copying what it is being done elsewhBoe much of the latter and essential
resources needed to support the daily users’ needdiverted away. Once again, the
expertise of SAC is needed to advise Managemetttistbalance.

Finally, one should not forget that providing meanshe scientific staff of ALBA to
carry out cutting edge research is the most imposdeep that must be taken in order to
keep and attract internationally recognized sdiefttechnical staff.

11.2 Human resources for in-house research: Stslipstand postdoctoral positions
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Perhaps the most important element for an in-hoesearch program is the availability
of individuals able to devote most of their enesgie this activity. It is obvious that a
facility like ALBA can only avoid stagnation by hiag a viable in-house research
program. That this is essential is adequately detnated by experience elsewhere that
shows that whenever a facility has not succeedéawng a successful R&D program of
its own the certain consequence has been stagndotbowed by irrelevance, and
eventually by the disappearance from the sciergdene.

The staff scientists at ALBA must have the obligatio carry out research. However,
they will have also many other duties that makeifficult to find the necessary time to
develop their research programs without additidnathan resources. On the other hand,
if they can count with junior colleagues to colledte with and guide their research, i.e.
Ph. D. students and postdoctoral appointees, dgtvah they have the possibility to be
involved in viable/competitive research but alseytiwill be able to transmit their know-
how to another generation. The resources that wposed to allocate to this aspect of
the facility’s function are detailed in section @2elow.

11.3 Development of contacts with universities arabearch institutions: Joint
Appointments

ALBA is not an academic organization. In order touse PhD students it will be
necessary that agreements with entitled Universigff are established so that, for
example, an academic accepts a Thesis projecthandfore there is the possibility to
offer the prospect of a degree to the candidatebefstudentships. This is a standard
procedure at all SL facilities and has the obviadsantage of establishing links with
academic institutions and of fostering the develepmof future scientists. This
approach should be applied not only to purely acacesubjects, but also to more
applied/technological disciplines by extending timks to technical and/or engineering
departments. The input of “fresh blood” to industiR&D is of obvious importance to
any knowledge based economy.

In addition CELLS should explore with a number afueational institutions the
possibility to have the so-called Joint Appointnsefithese are people who have part time
educational or institutional duties with an edumadl institution but conduct their
research and work exclusively at the facility. Tdious advantage to, for example, a
University department is that they have a contisuguesence at the facility and,
therefore, a deeper familiarity with the potentiaiered as well as the access to facilities
with the same rights — and obligations — as alC&lLLS staff. On the other hand this
approach allows the facility to count on staff than officially act as academic
supervisors.

12 COSTS OF FACILITY OPERATIONS

12.1 General budgetary considerations
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In order to understand the use of resources atfa@lity, it is convenient to separate the

budget in 5 large concepts: Salaries and OverheBb®d Operational Expenses;

Variable Operational Expenses; Operational Investsjeand; In-house Research and
Development. Table 12.1.1 illustrates the yeadmp-up in each of these blocks as
derived from the model of operations described abdwie origin of these expenses is
shown with considerably more detail in Tables 12.22.3.1, 12.4.1, 12.5.1 and 12.6.1.
The data in these tables has been calculated A6 costs and quantities of monies are
given in k€ throughout.

The concept of Fixed Operational Expenses incladlesosts needed to simply be ready
to operate. The costs included in Fixed Operatidbgbenses and in Salaries and
Overheads, that “the facto” is a fixed operatioeapense, can only be effectively
reduced by permanently closing down either some gfathe facility (e.g. a beam-line,
although in this case the savings are proportignaty un-important) or the facility in
its totality. The Variable Operational Expenses thiose that to a first approximation are
dependent on the number of scheduled operationashear.

SALARIES FIXED VARIABLE

& OPERATIONAL OPERATIONAL OPERATIONAL IN-HOUSE GRAND

YEAR OVERHEADS EXPENSES EXPENSES INVESTMENTS R&D TOTAL
2010 7377,58 3186,00 3097,11 720,00 300,00 14680,69
2011 7588,37 3186,00 3245,64 720,00 300,00 15040,01
2012 7641,07 3186,00 4950,78 1600,00 730,00 18107,84
2013 8062,64 3186,00 6602,60 2500,00 1110,00 21461,24
2014 8642,31 3186,00 7540,23 3000,00 1300,00 23668,54

Table 12.1.1

(all costs in k€)

Another type of variable expense to consider is twive call here Operational
Investments that should not to be confused with Newestments (see Chapter 13), e.g.
additional beam-lines or ID’s. The purpose of thigdget line is to keep the facility
always abreast of time and replace obsolete equipnienally, there is the budget line
entitled In-house Research and Development. Thasm@her form of investment that is
also a variable expense. In-house R&D usually ohetu a significant fraction of
development in human resources, both in scierdiit technical activities.

12.2 Personnel costs due to operations and maimterd the facility.

The estimate of personnel costs during this 5 peaiod has been done using the 2008
average salary & overhead cost at ALBA (52,697 &&pn/year). It has been assumed
that escalation from personnel numbers during cocsdn (140 staff in 2010) to those
required for consolidated operations in 2014 (4&4f, see Table 10.7.1) will follow the
pattern described in Table 12.2.1. Note that exgtoposed model, the Users Office and
the Liaison Office for Proprietary Research staéerations, as they must, in 2011 and
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they come into full strength in 2013 when 3 shafés/ operations start. The additional
people needed for shift work increases proportigral the increase in the number of
unsociable work hours. Note also, that the transfef personnel from

installation/commissioning to operations is to lnenpleted by the end of 2012. During
2012 there is only a residual component of ca. @tkwears of commissioning work left.

SALARY&OVERHEADS/PERSON (2008 COSTS) 2010 2011 2012 2013 2014
52,70

0.- SALARIES&OVERHEADS 7377,58 7588,37 7641,07 8062,64 8642,31
OPERATIONAL HOURS/YEAR 720 1440 3200 5000 6000
SHIFTS/OPERATIONAL DAY 15 15 2,0 3 3
0.1.- TOTAL STAFF 140 144 145 153 164
MANAGEMENT/COORDINATION 9 9 9 9 9
0.1.1. - MANAGEMENT 6 6 6 6 6
0.1.2. - COORDINATION 3 3 3 3 3
OPERATIONS 61 88 126 144 155
0.1.3. - EXPS. OPERATIONS 6 10 20 30 36
0.1.4. - ACCS. OPERATIONS 4 4 15 15 17
0.15. - SAFETY 2 2 2 2 2
0.1.6. - ACC. PHYS.: /IDS/IMAGNETS/RF/DIAGNOSTICS 14 14 14 14 14
0.1.7. - OPERATIONS IN INFRASTRUCTURE/MAINTENANCE/S UPPORT 22 40 50 50 49
0.1.8. - ADMIN

(SECRETARIAL/RECEPTION/PERSONNEL/ACCOUNTANCY) 13 13 13 13 13
0.1.9. - OPERATORS FOR ELECTRICAL STATIONS&COGEN. P LANT 0 2 4 4 4
0.1.10. - USERS' OFFICE 0 2 2 3 3
0.1.11. - LIAISON OFFICE FOR PROPRIETORY RESEARCH 0 1 2 3 3
0.1.12. - INCREASE DUE TO SHIFT WORK 0 0 8 14 14
INSTALLATION/COMMISSIONING 70 47 10 0 0
0.1.11. - INSTALLATION 60 5 0 0 0
0.1.12. - COMMISSIONING 10 42 10 0 0

Table 12.2.1

(all costs in k€)
12.3 Fixed Operational Expenses

The Fixed Operational Expenses at 2008 costs anersin Table 12.3.1. These cover
the costs associated with all the Services & Sepplieeded by an installation like
ALBA, as well as the costs associated with Outrediomotions, Entertainment and
T&S and Transversal Infrastructure & Activitiesablle 12.3.1 details what is included in
these fixed operational expenses. The costs ineTab.3.1 have been arrived at by
extrapolation of current experience at ALBA. Theottargest items are those in the
Software and Computing Services, i.e. the cengalise for in-house and visiting users
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alike, and the costs of keeping the facility cledhe concept of Security includes the

manning of the lodge around the clock for 365 d@ar. The main cost in Transversal

Infrastructure & Activities is in Health & Safetlile 1.3.1) and it is to maintain/upgrade

the radiological safety protection system, the @engl safety system and the personnel
dosimeters.

1. - FIXED OPERATIONAL EXPENSES 3186,00
1.1.- SERVICES&SUPPLIES 2841,00
1.1.1.- Phone charges 45,00
1.1.2.- Courier, delivery, duty, brokerage, transpo  rt, advertising 25,00
1.1.3.- Consulting Services 100,00
1.1.4.- Insurance 80,00
1.1.5.- Cleaning 786,00
1.1.6.- Security 350,00
1.1.8.- Taxes, Licenses & professional fees 100,00
1.1.8.- Library, publications, electronic subscript ions 18,00
1.1.9.- Software and Computing services 1000,00
1.1.10.- Office supplies and printing services 72,00
1.1.11.- Travel and subsistence 190,00
1.1.12.- Translations 25,00
1.1.13.- Other (jurists, AUSE, vehicles, renting, f  uel, work clothes...) 50,00
1.2.- OUTREACH, PROMOTIONS, ENTERTAINMENT AND T&S 125,00
1.2.1.- Business lunches and entertainment 20,00
1.2.2.- Conference, Meetings and Workshops 40,00
1.2.3.- Professional development (training courses... ) 40,00
1.2.4.- Other (small office works, adaptation, unfo  reseen...) 25,00
1.3.- TRANSVERSAL INFRASTRUCTURE & ACTIVITIES 220,00
1.3.1.- Health & Safety 70,00
1.3.2.- Visitors & Advisors 40,00
1.3.3.- Project coordination 10,00
1.3.4.- Administrative Services: Personnel, Legal, Accountancy & Secretarial 100,00

Table 12.3.1
(all costs in k€)

12.4 Variable Operational Expenses

Variable Operational Expenses are those thataat te a first approximation, depend on
the number of operational hours delivered/yeare dhtails of the concepts within this
chapter are given in Table 12.4.1. These incluti¢hal necessary Laboratory supplies
needed to operate the beam lines for users, ErardyJtilities, Users Operations and
Maintenance and Spares. These costs are calcolatin@ basis of commercial prices.

As shown in Table 12.4.1 the largest Variable Opanal Expense is the bill for energy
and utilities (primarily electrical power and watdsut also included is a smaller
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component of natural gas and diesel fuel) and thmtenance, spares and repairs for the
various buildings, accelerators and beam-linesicesvand sub-systems. Note that even
though there will be fewer operational hours in @@e water bill is significantly higher
than in 2011. This is because for 2010 the watanection bill (a one off payment!) has
been included in this budget line.

YEAR 2010 2011 2012 2013 2014

2. - VARIABLE OPERATIONAL EXPENSES 3097,11 3245,64 4950,78 6602,60 7540,23
2.1.- LAB SUPPLIES 106,81 213,62 474,72 741,75 890,10
2.1.1.- Cryogenic consumables 26,04 52,08 115,73 180,83 217,00
2.1.2.- Laboratory & operating supplies (gases: N2, He, 02) 10,20 20,40 45,33 70,83 85,00
2.1.3.- Consumables 57,37 114,74 254,99 398,42 478,10
2.1.4.- Other 13,20 26,40 58,67 91,67 110,00
2.2.- ENERGY AND UTILITIES 2230,30 1956,02 2803,06 3669,35 4150,63
2.2.1.- Energy 1211,53 1475,77 2121,67 2782,26 3149,25
2.2.2.- Water 1018,77 480,25 681,39 887,09 1001,38
2.3.- USERS OPERATIONS 50,00 291,00 647,00 891,50 1049,50
2.3.1.- Shift Work 30,00 53,00 103,00 254,00 307,00
2.3.2.- User costs (T&S) 0,00 168,00 434,00 507,50 612,50
2.3.4.- Evaluation committees 20,00 40,00 40,00 40,00 40,00
2.3.5.- User's Meeting 0,00 20,00 40,00 40,00 40,00
2.3.5.- Liaison Office for Proprietary Research 00 O 10,00 30,00 50,00 50,00
2.4- MAINTENANCE AND SPARES 710,00 785,00 1026,00 1300,00 1450,00
2.4.1.- Maintenance 550,00 550,00 550,00 550,00 550,00
2.4.2.- Spare parts 75,00 150,00 300,00 475,00 570,00
2.4.3.- Repairs 70,00 70,00 144,00 225,00 270,00
2.4.4.- Other 15,00 15,00 32,00 50,00 60,00

Table 12.4.1

(all costs in k€)

The work during unsociable hours results in a gasapplement to pay for shift work.
This is because in order to deliver 6000 hourseznb time/year, some of the staff at
ALBA will have to work a significant amount of unsable hours (one should recall here
that the “normal” working hours/year is ca. 1760 280 working days of 8 hours).
Therefore, in addition to salaries and overheads, @&LBA will incur additional staff
cost in the shape of compensation for unsociableshdue to shift work (that should not
be confused with overtime work that may be necgdsarother activities). In fact, and in
so far as it is possible, no overtime work showddibed in the operations of ALBA as the
use of overtime should be kept for emergenciesouaiexpected situations.

The Spanish legislation establishes the periodnsbaiable hours to run from 22:00 to
06:00 hours and any hours worked during the daysisidire. In the case of ALBA there
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will be some staff that will have to operate durlmurs that are “doubly unsociable”, i.e.
those between 22:00 to 06:00 during days of leidaventually, the exact cost will be a
matter of negotiations between the staff associaéiod ALBA’'s management, but to
illustrate how this additional cost may have tobloelgeted for we show in Table 12.4.1,
line 2.3.1, how the costs of unsociable hours asealp to 307,0 k€/year during
consolidated routine operation. These have beamedefrom assuming a 30% increase
in the cost per unsociable hour or per hour of wduking leisure days over normal
hourly costs, and a 60% increase for unsociablgshduring leisure days for the 10
people whose presence is required (i.e. 4 peoptleeiraccelerator crew, the power plant
operator and 5 floor managers), plus the retaifuerthe experts (i.e. beam line scientists
and technicians) that have to be on call. It isuaes] that on average each expert will
have to come in once a week to work during an uabte shift. The important point
here is that the costs associated with runningsshie < 6% the total salary bill for the
facility, but shift work results in having a bearmé output that is 3 times what could be
achieved without shift work. In fact, this is onktlee major reasons why the majority of
SL facilities operate around the clock during sehedbeam time periods.

Regarding the costs associated with the operafitimdJser’s Office, we propose that as
commonly done everywhere the travel and subsisteosts will be covered centrally for
practical and economical reasons, i.e. ALBA’s USdiice will manage the travel and
subsistence of users. The costs associated wi#willidepend very much on how many
users/year one expects to house, how many useesiiegnt will be supported and what
is the duration/experiment expected. Obviously,oélthese depend on how many user
hours/year ALBA will operate and on how many beamed will be available to users.
Assuming that: i) the ramp-up in user operationasigproposed in Chapter 10; ii) that 7
beam-lines will be operational for users, and; tiiat at the beginning the number of
days/experimental session on average will be 12Dl and will progressively decrease
to 5 in 2014 (as expected when the number of gtéysprogressively increases and the
efficiency of the facility matures). We also assutma: i) travel will cost on average 250
€/experimental session/person (we propose to cep dibst to a maximum of 400
€/experimental session/person); ii) that a substgteallowance of 75 €/person/day will
be paid (of these 60 € will correspond to accomrtiodaand subsistence and 15 € to
incidental expenses) and; iii) on average the aoistsusers/experiment will be covered
(this to be capped to a maximum of 5 users for exysats requiring a lot of manpower).
With these assumptions the User Costs grow in &si¢he number of users resulting
from the increase in the number of user hours dedi increases. This is shown in line
2.3.2 of Table 12.4.1.

Note that the costs associated with ALBA’s Liaigoffice for Proprietary Research (line
2.3.5in Table 12.4.1) are included under Usersr@mas. In the long term this concept
should not appear as a cost but, hopefully, ag@me. The costs under this concept are
those derived from the production of literature ghalssy annual reports, business PR,
out-reach, promotions, entertainment, etc. withie temit of the Liaison Office for
Proprietary Research.

12.5 Operational Investments
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Operational Investments includes the costs to: rag® existing facilities with better,
more advance, technology so that the equipmentinsn@mpetitive (e.g. detectors,
optics, IDs, etc.); replace ageing/obsolete comptanée.g. vacuum pumps, electronic
modules, X-ray mirrors, etc...). The estimates hexee(Table 12.5.1) are made by
assuming that over a period of 10 years all beam-¢omponents will be obsolete and,
therefore, 1/10 of the capital costs for the bemmsl should be spent per year. This very
simple rule has been shown elsewhere to be of ipahotalue. These Operational
Investments exclude the amortization of the compleaccelerators as with a reasonable
maintenance budget (see 2.4 in Table 12.4.1) theplex of accelerators can be kept
going indefinitely until new technologies rendee thccelerators obsolete. In retrospect,
this has happened every 25-30 years. The rampamp 2011 to 2014 is calculated
proportionally to the number of operational houesiy

YEAR 2010 2011 2012 2013 2014

3- OPERATIONAL INVESTMENTS

720,00

720,00

1600,00

2500,00

3000,00

3.1.1.- Facility Development

240,00

240,00

533,33

8 33,33

1000,00

3.1.2.- Equipment improvement/replacement

480,00

48 0,00

1066,67

1666,67

2000,00

Table 12.5.1
(all costs in k€)

12.6 In-house R&D and development of human ressurce

In section 11.1 the importance of an in-house mebeprogram has been addressed. We
recall here that an internationally competitivehimuse research program is, arguably, the
most important investment with which to guarantee future competitiveness, both for
the Facility and for its user community alike. Téfere, ALBA, like any other such
facility, must ensure its future by having a powerh-house R&D program, both in
system driven and in methodology/instrumentatiorettgment driven research.

Also, and as argued in 11.2, the in-house R&D btiige must also include resources
for the fostering and development of “new blood™is is achieved by having a number
of young scientist and technologists (PhD studami$ Post-doctoral fellows) that are
incorporated into the in-house R&D. Whilst the maenior researchers at ALBA will
have other duties (e.g. management and admin@irati their areas of responsibility,
user support, etc.), the only function of theseitpos should be to strive for scientific
and technical excellence in their chosen field loBfplications. These people will in due
course find employment in, and therefore feed tlkills into, academia, the private
sector or the facility itself.

Table 12.6.1 gives an estimate of the pump prim@sgurces we propose to devote to the
in-house R&D program in instrumentation/facilityvéédopment. In the steady state, these
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correspond to < 3,5 % of the total operating codsaturally, the in-house scientists are
expected to supplement these resources with offars existing funding agencies to
which they will competitively apply in order to hava viable system driven research

program.

YEAR

2010

2011

2012

2013

2014

4- IN-HOUSE RESEARCH & DEVELOPMENT

300,00

300,00

730,00

1110,00

1300,00

4.1.1.- In-house R&D(Capital)

150,00

150,00

430,00

660,00

800,00

4.1.2.- In-house R&D (PhD Students + Post-Docs)

150 ,00

150,00

300,00

450,00

500,00

Table 12.6.1
(all costs in k€)

12.7 The consequences of capping the operatiomigdiu

Having considered the origin of the various sunggven in Table 12.1.1 — that would
make up the operational budget in a steady statmt®in, i.e. that in 2014, it is
interesting to look into the consequences of cappirs budget. In other words what can
be delivered from a budget capped at a given valile&rly, how much operations can be
stretched will depend on the capping of the ovdratiget. For the purpose of illustration
an estimate of the overall running costs versugdted number of operational hours/year
is given in Fig. 12.1.1. The reason for the shagreaase in going from 0 to a small
number of operating hours is due to the fact thhahan the variable expenses there is a
minimal amount of start up resources that are rebgdst to switch on, e.g. gases,
consumables, energy, water, etc. One can seexdonge, that on the basis of running a
number of hours equivalent to the number of workuogirs/year, i.e. 1760 hours in the
case of CELLS, one would require an overall buddea. 15,6 M€/year.
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Fig.12.7.1

It is clear from Fig. 12.7.1 that more than halttoé total costs of the facility are needed
in order to be ready to run. Consequently, from gbet of view of value for money -
which in this case means costs effectiveness eanstic and, possibly, industrial returns
- it is sensible to operate the maximum possiblaler of hours/year.

13. NEW INVESTMENTS, LLE. NEW BEAM-LINES AND EXPERIENTAL
STATIONS

13.1 Time line for construction of new beam-lines angerxmental stations.

This strategic plan covers from years 2010 and 2Bath inclusive. However, in order to
reach some sensible conclusion regarding investmemew beam-lines and associated
experimental stations it is necessary to consliemthole lifetime of the facility.

Taking for granted that an adequate program of teaance and refurbishment of the
complex of accelerators will occur it can be sadgumed that the competitive lifetime
of ALBA as a light source will be ca. 25 years frahe moment of opening it to user
operations, i.e. 2011. It should be noted thaye&&s is an average lifetime that has been
achieved by second-generation SL facilities, elge British SRS, the NSLS in
Brookhaven, etc., and by the early third generatimes (e.g. the ESRF has just
celebrated its 20anniversary. So, we assume that ALBA will openatél at least the
year 2035.
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It should be noted also that a minimum period 6f years of exploitation is necessary to
justify the investment on new beam-lines, as atshqgeriod does not permit to gather
enough scientific returns. The implication of titgove considerations is that during the
period of time covering the years 2011-2030 all plossible 27 new beam-lines that
ALBA can accommodate should be built, commissioaed brought into operation.
Naturally, and if at all possible, this span of ¢irshould be shortened to give a longer
period of exploitation and, therefore, more returns

Another consideration to be brought into definintgna@e line for the construction of new
beam-lines for ALBA is the knowledge that if adetguhuman and capital resources are
available then the average time needed to bringaakine from conception to operation
is ca. 4 years. So, in order to have all beanslmethe floor operating by the year 2030
it means that the construction of the last batcledm-lines at ALBA should not start
later than 2026. As there are another 27 poteb&am-lines at ALBA, it follows that on
average there should be 3 more beam-lines andiassbexperimental stations approved
every 2 years starting from 2010. This meanstthafirst set of 3 beam-lines approved
in 2010 should come into user operation in 2014|stvanother three approved in 2012
will still be under construction by the end of tirae span of this strategic plan.

Fig. 13.1.1 shows how the number of approved neambknes increases with time - blue
line - and when these new beam-lines come into ¢seration —pink line. Note that with
this model it is still possible to have 6 yearseaploitation for the last 3 beam-lines
before ALBA is phased out after 25 years of servisaturally, it is impossible to predict
whether a revolutionary technical development ltke one that has occurred with
undulators and has been the main reason for pengiaff the second generation SL
sources — that with adequate maintenance could beee made to last for ever - will
occur or not and, consequently, it is imaginabk th practice the life span of ALBA
may be longer or shorter than 25 years.

30
25

) el

2010 2015 2020 2025 2030 2035
YEAR

Fig. 13.1.1
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13.2 Human resources requirements

The human resources needed to implement the mdasirsin Fig. 13.1.1 can be
estimated on the basis that 5 more work-years/gtaffort are needed when each new
beam line is brought into operations, i.e. 3 bemm-kcientists plus 2 work years of
engineering/electronics/computing technical suppdmt addition, for every new 15
people, it is necessary to increase the adminigratupport by 1 work-year/year of
effort. On this basis it is straightforward to waolat that a yearly average of 6.85 work-
years/year of additional effort should be brougitd ithe personnel of ALBA as from the
year 2010 and up to the year 2030. The consequentas is that by the year 2030
ALBA should have another ca. 144 staff in postnf @aditional portfolio of 27 new
beam-lines has to be operated for users.

How the additional staff numbers needed for thestroigtion and subsequent operation
of the full portfolio of possible beam-lines at ABBshould increase during the lifetime
of the facility is shown in Fig. 13.2.1. It is ingttive to note that this new staff added to
those needed for the operation of the facility wita initial 7 beam-lines (see Chapter 10
and 12) makes a total of 308 staff. This numbeveis/ similar to the total personnel
number in new facilities like Soleil and DiamonétHecause of their much more mature
and numerous user community have to fill up toladomplement of new beam-lines as
early as possible. In some respects it is a dinerfgALBA that because the Spanish user
community is not as large as that of countries kkance or Great Britain - i.e. Spain has
no previous history, therefore no ballast to camyational SL facilities - it is possible to
reserve potential new beam-lines to take on emgrggrentific challenges.
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Fig. 13.2.1
Table 13.2.1 shows the additional staff that shaualkle post during the time span

comprised between years 2010 and 2014 in ordegacht in a linear manner, full beam
line capacity by the year 2030 — i.e. as per mgtelvn in Fig. 13.1.1. Note that during

53



this period the construction of 3 new beam-lineststin 2010 and will come into user
operation by 2014, the construction of 3 more béaes would start in 2012 and the
next 3 would be due to start in 2014. The Tabé® shows how many additional beam-
lines will be under construction and/or operatiaming this time span. Note that as from
the year 2012 and at any one time during the n@xtears CELLS will have to be in the
process of building 6 new beam-lines in which 3h&fm are staggered by being 2 years
ahead in their construction. Note also that asftbe year 2014 CELLS would be
putting 3 more beam lines into user operationsyefegrears (see Fig. 13.1.1).

NEW STAFF NEW BEAM-LINES NEW BEAM-LINES

YEAR IN POST UNDER CONSTRUCTION  IN OPERATN
2010 7 3 0

2011 14 (7+7) 3 0

2012 21 (14+7) 6 (3+3) 0

2013 27 (21+6) 6 (3+3) 0

2014 34 (27+7) 6 (3+3) 3

Table 13.2.1

13.3 Methodology for the selection of new beam-lines.

Regardless of where the initiative for proposing tonstruction of a new beam-line at
one of the SL sources of ALBA — i.e. ID or bendimggnet — originates, it is proposed
here that the procedure that has emerged from gxgemteractions between CELLS’
management, CELLS’ SAC and CELLS’ Executive Comioisswill systematically
apply. The proposed procedure is very similathit tised to define the 7 initial beam-
lines currently being built at ALBA and it is vegimilar to that generally used at SL
facilities elsewhere. It should be emphasized ithas been shown in practice to have a
high probability of delivering objective/impartia¢sults, transparency and scientifically
correct outcome.

The proposed procedure should incorporate theviaig:

e CELLS will publicize an announcement calling forethpreparation of
scientific/technical proposals for new beam-lines.

» The announcements take place at intervals of Xytedtfit in with the time-table
shown in Fig. 13.1.1. In other words, the next amoement of calls for new
beam-lines should be in 2010 and thereafter aftentarval of every two years.

* The procedure is published so that maximum reackhefpotential scientific
community is achieved. It is important that comgleansparency is achieved.
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13.4

A time period of one year is given for the preparatof the scientific/technical
proposals. CELLS will assist, if so required, wigichnical issues.

CELLS staff may also lead the case for a new beaen-|

Technical proposals should include an estimatesisc

There will be scientific/technical meetings to defirefine proposals

Each proposal will have a spokesperson(s) thatomdkdinate the community
The proposals will be channelled through AUSE

The spokesperson(s) will submit proposals to CELISEC who will begin
evaluation of submitted proposals

SAC will call upon external expertise whenever rsseey
SAC will rank proposals with consideration to tlldwing criteria:

a) Scientific excellence

b) Technical feasibility

c) Actual and potential size of the user community

d) Strategic importance, unigqueness, etc.

e) Complementary to/duplication of already existingunelines

f) Volume of access by right to equivalent facilitdsewhere (i.e. the ESRF)

CELLS will elaborate a final cost estimate of thregmosals. CELLS Management
will present SAC’s ranking and its own views to @oil so that it gives its
approval or otherwise.

CELLS will initiate selection procedure of persohmeeded to implement the
new beam-lines

CELLS will proceed thereafter with detailed desigopnstruction and
commissioning.

Possibility of new beam-lines from foreign/exterredources

It is a fact that ALBA is the only national SL scarsited within the southwest of a line
joining Paris with Triestre. It is also a fact tlg&gain has strong cultural connections with
Latin America and that there are expanding econsnme Northern Africa with a
significant pool of people that wish to avail theives with access to SL facilities (e.g.
Morocco). The potential of Portugal as a partnethm exploitation of ALBA cannot be
dismissed. Finally, there is the possibility ohbelines and/or Science programs being
funded through European consortia via EU fundinige Tombination of these factors
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means that there is a possibility to attract resesifrom external/foreign agencies by
offering them the option to install their beam-Bnen ALBA. CELLS, with the help of
the Administrations that own it, should be pro-aetin this front. There are nonetheless
several criteria that should be respected:

* Any beam-line built by/for a foreign/external orgeation must fulfil the criteria
of excellence, opportunity, strategic importancts. &herefore, any initiative
should be scrutinised and supported by SAC.

* The people designing, constructing, installing, oaesioning and exploiting this
kind of beam-line must do so whilst respectinggtendards and the discipline of
CELLS. From this point of view they should have #a@me obligations - and
rights — as CELLS’ employees.

* In compensation for the fact that the foreign/axaérorganization has not
contributed to the initial capital investment of BA, putting a fraction of the
total beam-time at the disposal of ALBA’s usersuiddanake a payment in-kind.
This fraction could be negotiable but it should dmmparable to that applied
elsewhere (e.g. 1/3 of the total beam time is titer@ applied at the ESRF for
this kind of beam-line).

14. COST ESTIMATES FOR NEW INVESTMENTS

14.1 Estimate of the total capital investment aperational costs needed to bring
the full complement of beam-lines into operatigrttoe year 2030.

Here and below cost at 2008 prices will be usedutjnout. The average price of a new
beam-line and associated experimental stationstisden 4.5 and 5.5 M€ depending on
whether the beam-line takes beam from a very stphied ID and/or uses a very
complex instrumentation or whether it is a reldfivetraightforward stations and takes
beam from a bending magnet. Roughly half of tmeaieing beam-lines at ALBA could
take light from an ID, whilst the rest would be ngibending magnets. Therefore, we
assume that the average capital cost of each nam-bee will be 5.0 M€. In order to
operate a beam line in a 3 shift scenario as peap@see Table 10.2.1) each new beam
line should have 5 full time people dedicated t¢.é. 3 station scientists plus 2 work-
years/year of technical support). In addition,deery new ca. 15 people it is important to
have an additional person in administrative supp@éiso, once a beam-line moves into
operation the required additional variable operatioexpenses, R&D resources and
operational investments (see sections 12.4, 12151ar6 as well as Tables 12.4.1, 12.5.1
and 12.6.1) must be incorporated into ALBA'’s rurgnbudget.

On the basis of the above considerations the ¢ajaital costs for the remaining possible
new beam-lines at ALBA amounts to 5.0 M€ * 27 bdamas = 135 M£ in total. To have
all of these beam-lines operating by the year 2@30ill be necessary to commit 6.750
M€/year over 20 years - i.e. from 2010 until 20B8th inclusive. It follows from the
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model proposed in Chapter 13 that as from 2014yaway years ALBA would bring into
operations 3 more beam-lines.

With the criterion used in section 12.5 that 1/XGh® capital costs for the beam-lines
should be spent per year in order to keep them ettive, it follows that an additional
1.5 M€/year should be found to cover the Operatibmzestments for each batch of 3
new beam-lines that are brought into operation. adidition, 0.557 M€/year will be
needed as additional R&D resources as well as ON&QFear of additional variable
operational costs. These last two figures are Gatleth assuming that the required R&D
resources and variable operational costs scalarlinevith the number of beam lines
once the costs attributable to the complex of @&asdrs are subtracted. It is assumed
throughout that ALBA will operate 6000 hours/year.

On the basis of the above numbers it can be dedtltdif CELLS succeeds to
implement the growth plan described above thaidentally, parallels what historically
has happened with"®generation light sources - e.g. the British SR3her American
NSLS, that have by now come to the end of theifulséetime - then, by the year 2030,
the operation, maintenance and development of AlsB&®mplex of accelerators as well
as the possible 34 beam-lines and associated engrgal stations will require 308 work-
years/year of effort and a total budget, includsajaries and overheads, of ca. 57.5
M€/year of which 16.5 M€/year will be salaries angtrheads costs and the rest — i.e. 42
Mé€/year — will be operational, maintenance and tgaent expenses.

Naturally the above scenario will only materialitthere is significant growth in quality

and quantity among the SL practitioners in Spaid #e Management and Owners of
ALBA are up to the formidable task to make the stie base of SL users comparable
to that existing in other more scientifically mausocieties that have had their own
national SL facilities for many years now (e.g. &r8ritain, France, Germany, USA,
Japan, Russia, etc.).

14.2 New capital investment and additional operati@osts for the time span between
year 2010 and 2014

Neglecting for now the enormous challenge assatiati¢gh setting up the management
structures and budgetary commitment required teegeha full and efficient exploitation

of a SL source with the competitive edge that ALB&s, and restricting the objectives
within the time horizon going from year 2010 to 20it follows that in order to keep on

track a development program as outlined aboverdbaired investments in new beam-
lines and experimental stations is that shown ibl§d4.2.1. We propose that the
objectives of CELLS regarding new investments dutime period 2010-2014 should be
those commensurate with the budget shown in Ta#él2.1 and carried out as detailed
above.
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YEAR 2010 2011 2012 2013 2014 TOTAL
ADDITIONAL CAPITAL INVESTMENT 6750,00 |6750,00 |[6750,00 | 6750,00 | 6750,00 33750,00
ADDITIONAL NUMBER OF STAFF REQUIRED 7 14 21 27 34
ADDITIONAL SALARIES&OVERHEADS 368,88 737,76 1106,64 1422,82 1791,70 5427,79
ADDITIONAL VARIABLE OPERATIONAL EXPENSES 0,00 0,00 0,00 0,00 850,19 850,19
ADDITIONAL OPERATIONAL INVESTMENTS 0,00 0,00 0,00 0,00 1500,00 1500,00
ADDITIONAL R&D RESOURCES 0,00 0,00 0,00 0,00 557,00 557,00
TOTAL 7118,88 | 7487,76 | 7856,64 | 8172,82 | 11448,89 | 42084,98

(ALL AT 2008 COSTS in k€ )

Table 14.2.1.

15. CONTRIBUTION TO INTERNATIONAL PROJECTS: THE EUWBPEAN X-
RAY FREE ELECTRON LASER FACILITY

15.1 Background

Given its strategic value — see Chapter 5- CELLS r@sented its candidature to the
EXFEL management to produce, measure and instalbbthe SASE undulators (known
as SASE3), made of 21 segments of undulators ofetens each. This proposal has
already been accepted by the “in-kind” Review Cottenri of the EXFEL and by the
EXFEL management. In parallel, CELLS has presethedcandidature to the Spanish
Ministry of Science and Innovation soliciting tressources needed by CELLS in order to
deliver the SASE3 undulator segments to the EXFljegt and, in this way, CELLS de
facto becomes the Ministry’s agent for providingtps its “in kind” contribution to the
EXFEL project. Even though no formal contractuaaagement have been signed so far
(i.e. between the Spanish Ministry of Science ambvation, the EXFEL and CELLS)
all seems to indicate that this will be a majonaigt for CELLS in the next few years.

15.2 Tasks and timetable

The agreement reached between EXFEL managemenCahdS contemplates the
following scenario: CELLS will manage the contraetsd follow up production of 21
undulators for SASE3. Undulator parts will be deted at the EXFEL facility in
Hamburg where CELLS staff will carry out their asdty and alignment as well as the
subsequent magnetic measurements and undulatagtUaXFEL personnel will install
the undulators in the EXFEL tunnel. There is diprieary phase (already started) in
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which a prototype will be designed, constructed tastied by DESY staff. CELLS will
participate in order to secure the required famijiavith this type of undulators.

2008 2009 2010 2011 2012 2013
1 2 3 4]1 2 3 4{1 2 3 4
Design
Production prototype
Magnetic measurement of prototype
Technical specifications

Call for tender
Fabrication

Commissioning of preassembling tools
Preassembling

Commissioning of measurement bench
Magnetic measurenments
Installation

- Desy scientists and engineers
CELLS staff and administration

CELLS production engineer and assermbling technician
CELLS sciertist and magnetic measurements technician

Desy logistics and infrastructure staff

Fig. 15.2.1

Fig. 15.2.1 shows the agreed timetable for thigegetoNote from this timetable that the
major tasks of the series production falls withine tperiod of time pertinent to this
strategic plan.

15.3 HUMAN RESOURCES; CAPITAL RESOURCES, AND; SPERBOFILE

Table 15.3.1 shows the human resources neededrioced the required tasks. A total
of 15.5 work years (or full time equivalent yeavg)l be needed. The average level of
skill needed for this project is very high. Thigébher with the fact that these staff will
have to be provided with a foreign allowance to erotheir costs whilst resident in
Hamburg results in an estimate of ca. 1.24 M£ lher tbtal manpower costs associated
with this project (i.e. salaries, foreign allowarared overheads). Regarding capital costs
required to deliver the agreed package, CELLS lsk®d for costs estimates from
possible suppliers with the results shown in Tal#e3.2. Table 15.3.3 shows how
expenditure will spread over the coming years.
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N. POSITION TASKS FTE
1 | Scientist (100%) Participation in magnetic 1
measurements of the prototype(s)
1 | Production engineer Follow up of the fabrication of the 2
(100%) prototype(s), training on its
assembly and acceptance tests.
Participation in preparing the
technical specifications
1 | Administration Call for tender process 0.5
(66%)
1 | Scientist (100%) Lead the assembly and tuning. 3
Magnetic measurements
1 | Production engineer Follow up of the fabrication of the 3
(100%) devices, assembly and acceptarice
tests.
1 | Technician Assembling of the frames with the 3
(100%) magnet segments
1 | Technician Tuning the devices. 3
(100%)
Table 15.3.1
COST (M€) COSTS (M€)
CONCEPTS (with VAT) (without VAT)
Undulators SASE3 (21 segments at 465 k€ each. Cost
calculated with 2008 prices corrected with a yearly
inflation of 3%) 12.472 10.752
Staff 1.240 1.240
Magnetic measurements facility 1.160 1.000
Miscellaneous (accommodation, tools, travels, etc <
10%) 1.160 1.000
TOTAL 16.032 13.992
Table 15.3.2
CONCEPT 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | TOTAL
Undulator SASE3 (21 in
total) 1.499 | 6.189 | 4.784 12.472
Staff 0.023 | 0.147 | 0.202 | 0.307 | 0.316 | 0.245 1.240
Facilities for magnetic
measurements 1.160 1.160
Miscellaneous (acc.,
tools, etc) 0.021 | 0.138 | 0.189 | 0.288 | 0.296 | 0.228 1.160
TOTAL (with VAT) 0.044 | 1.455| 1.890 | 6.784 | 5.396 | 0.473 16.032
Table 15.3.3
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16 MEASUREMENTS OF EFFICIENCY

1.61 Criteria for evaluating the performance andults of the installation:
Performance Indicators

The performance indicators that we propose to teséha following:

a) Total number of delivered shifts/year versus theber of scheduled ones.
b) Number of delivered user shifts/year versus thelmmof scheduled ones
c) Hours of user beam, i.e. the sum of delivered@tdipurs to users

d) Accelerators’ efficiency, i.e. hours delivered wer$iours scheduled

e) Number of accelerator failures and reasons

f) Mean failure duration for accelerators

g) Mean time between failures for accelerators

h) Efficiency per station, i.e. hours delivered verbosrs scheduled

i) Number of failures per station and reasons

J) Mean failure duration per station

k) Mean time between failures per station

[) Number of user groups/year

m) Number of user visitors/year, i.e. mean size of gseup

n) Station shifts requested versus station shiftcatkd (per station)

0) Publications/station/year

p) Ph D degrees awarded from work carried out atdb#itfy

g) Number of foreign visiting scientists/per year

r) Station shifts for proprietary work

s) Patents and industrial outcomes

16.2 Registry of Actions of the facility

The facility will keep a registry of the above defd performance indicators for every
beam time allocation period, i.e. on a six montidgis. Experience elsewhere has shown
that information on the publication record of usersulting from work carried out at the
facility is hard to come by. This information witke required as part of the six monthly
round of proposals for beam time.

16.3 Planning for evaluations

We propose that the Council of ALBA should set ugegular review of the facility and
commit to the outcome of the review. This shouldusconce every four years and the
outcome of the review should form the basis forniefy/reviewing the financial Forward
Look. The review body should include knowledgeahl®ernationally recognised,
experts on SL production and applications. Managerlans to propose this strategy to
the Council of CELLS.
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17. SUMMARY OF ACTIVITIES AND RESOURCE REQUIREMENTS
The principal activities during the period 2010-2G4ill be to:

iv)  Finalize the commissioning of the facility and maseer to routine operations for
the existing program, i.e. the complex of accetasand 7 beam-lines.

v)  Ramp up the number of operating hours/year ungilrttaximum of 6000 hours is
reached by 2014.

vi) Initiate a new beam-lines program with the constomcat a rhythm of three beam-
lines every two years, with a construction/comnaissig time of four years per beam-
line, so that by the year 2030 the facility is @teng at full capacity.

vii) Deliver the SASE-3 undulators to the European Xkege Electron Laser.

The summary of total capital and human resouragsined to carry out the full program
of activities addressed in this Strategic Plarhsa in Table 17.1

YEAR 2010 2011 2012 2013 2014
EXISTING PROGRAM
STAFF FOR OPERATIONS OF EXISTING PROGRAM (SEE
CHAPTER 10) 140 144 145 153 164
SALARIES&OVERHEADS FOR OPERATIONS O F EXISTING 737758 7588,37 641,07 8062,64 8642,31
PROGRAM
OPERATIONAL EXPENSES FOR EXISTING PROGRAM 7303.11 745164 10466,78 13398,60 15026,23
TOTAL EXISTING PROGRAM 14680,69 15040,01 18107,84 21461,24 23668,54
NEW BEAM-LINES PROGRAM
STAFF FOR NEW BEAM-LINES PROGRAM (SEE CHAPTER 13) 7 14 21 27 34
SALARIES&OVERHEADS FOR NEW BEAM-LINES PROGRAM 368,8 8 737,76 1106,64 1422,82 1791,70
CAPITAL&OPERATIONAL EXPENSES FOR NEW BEAM -LINES 6750,00 6750,00 6750,00 6750,00 657,19
PROGRAM
TOTAL NEW PROGRAM 7118,88 7487,76 7856,64 8172,82 11448,89
CONTRIBUTION TO THE EXFEL
PROGRAM
STAFF COST OF EXFEL PROGRAM (SEE CHAPTER 13) 202,00 307,00 316,00 245,00 0,00
CAPITAL EXPENSES OF EXFEL PROGRAM 1688,00 6477,00 5080,00 228,00 0,00
TOTAL EXFEL PROGRAM 1890,00 6784,00 5396,00 473,00 0,00
FULL PROGRAM
TOTAL STAFF FOR THE FULL PROGRAM 147 158 166 180 198
SALARIES AND OVERHEADS FULL PROGRAM 7948,46 8633,1 3 9063,70 9730,46 10434,01
CAPITAL&OPERATIONAL EXPENSES FOR FULL PROGRAM 15741 ,11 20678,64 22296,78 20376,60 24683,42
GRAND TOTAL FOR FULL PROGRAM 23689,57 29311,77 3136 0,48 30107,06 35117,42
Table 17.1
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