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Abstract

In a large organization like CERN, common resources must be shared by the entire  user community in the most efficient way. The EP Electronics Pool service is one of these resources. After a short review of the history of the CERN EP Electronics Pool, the current post-LEP situation is reviewed. A new policy for 

the pre-LHC era is finally described. 

1.  HISTORY
The first idea of an Electronics Pool at CERN was conceived a very long time ago, but the Pool really started in the mid-sixties because of the convergence of two factors: the accumulation of general-purpose electronic equipment from a number of small to medium-size experiments which were coming to an end at the SC and PS accelerators and  the advent of the first standard commercial modular instrumentation system for nuclear and high energy physics (HEP), namely NIM. Much equipment could thus be saved with a fair chance of being reused in different configurations by new experiments. Available in-house technical expertise allowed the bulk of the maintenance (tests and repair) of existing equipment to be carried out internally. Prototype evaluations of new commercial equipment of interest to the user community started to be made systematically, followed by the internal publication of technical evaluation reports.

The early seventies saw the emergence of the first large family of standard integrated circuits (TTL), with two consequences: the advent of the 16 bit mini-computer and the definition of the first standard modular digital electronic system for HEP, namely CAMAC. With a set of new experiments at the PS accelerator and at the recently-built ISR proton collider, the Electronics Pool received a new impetus. 

The eighties were especially successful for CERN with the operation of the SPS and SPS  pbar-p collider and their experimental programmes, culminating in the discovery of the W( and Z0 particles. Pool equipment (essentially NIM, CAMAC and general instrumentation) was massively used in UA1 and UA2, the leading experiments at the time.

In the mid-eighties, the availability of faster and more complex electronic circuit families (ECL, CMOS, VLSI microprocessors and memories, etc.), together with the definition of a new digital modular standard (FASTBUS) for HEP, heralded the next generation of standard modular electronics which was used by LEP experiments. Shortly after the LEP commissioning in 1989 however, interest grew considerably with new developments of a commercial, non-HEP standard: VME. During some of their updates,  LEP experiments came to incorporate a significant number of powerful VME interfaces and processors in their data acquisition systems. Even more powerful VME processors are currently in use at LHC test beams and other experiments (e.g. HARP).

Today, VME64x constitutes the latest development of the VME standard and is probably going to supersede both CAMAC and FASTBUS during the five year period between the dismantling of LEP and the commissioning of LHC. It is also felt to be one of the most promising standard modular systems for LHC experiments in either its 6U or its 9U version, but predictions are still very hard to make.

2. CURRENT SITUATION
2.1  Inventory

The useful (non-obsolescent) part of the Pool inventory consists of 19500 items of equipment with a total value of 49 MCHF (original purchase value). Of this figure, 51% is currently rented, compared with 64% last year, reflecting the recent massive returns of Pool equipment from LEP. In the near future, the reusable part of this equipment will be added to the stock, and the obsolescent part either resold or sent for scrap. Figure 1 shows the non-obsolescent contents of the Pool inventory. NIM and CAMAC together represent 57% of the total value, while VME accounts for (a growing) 14%. 

Figure 2  shows the current distribution of the rented part of this equipment. The right column indicates the current degree of popularity of various standards in the Pool. Although the percentage use of CAMAC (33%) and FASTBUS (20%) have become rather low, about 80% of all VME equipment is currently in use. The 52% figure quoted for NIM also indicates that, despite some unavoidable obsolescence of NIM items, NIM as a standard is still very popular.
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2.2 Users

The Pool is available to all CERN users, staff members and external visitors. This represents a community of thousands of  physicists and engineers.

Although primarily intended for research activities undertaken by experimental teams and R&D groups in EP (Experimental Physics) division, it is also available to other divisions of CERN, including those belonging to the accelerator sector.

User assistance is provided when required in the search for existing or new products, technical documentation (paper and/or electronic), evaluation reports and all relevant information concerning the purchase, rental and maintenance of Pool equipment.
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Figure 3 shows the activities currently using the Pool, while Figure 4 shows the evolution of the total value of rented Pool equipment, as well as its LHC component, from June 1998 to August 2001. The main users of the Pool are currently LHC-related activities and test beams (34%), hadron and lepton (HAL) experiments (30%), support and R&D activities (DIV) in various divisions (13%) and ion experiments (10%).

Equipment rented by external teams currently makes up 45% of the total 

rented Pool equipment.
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2.3 Manufacturers

There are about 70 manufacturers of Pool equipment. However, only five of them account for almost 80% of the total value of the equipment (Fig. 5).

LeCroy, by far the largest supplier of Pool equipment, stopped their production of standard modular front-end electronics and multichannel high-voltage power supply systems in June 2001. However, they have clearly indicated that they will continue to offer a maintenance service for their past production of HEP equipment.
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2.4   Logistics

The Pool may be seen as an interface between CERN users and manufacturers of electronic equipment (Fig. 6). It strongly interacts with the two other technical sections of ESS (Electronic Systems Support) group, essentially for the evaluation of new products and for acute maintenance problems concerning existing equipment. 
It also liaises with other groups in SPL (Supplies, Procurement and Logistics) division for placing orders of new equipment, negotiating the best conditions for purchase and maintenance contracts, shipping equipment to firms for tests or repairs, and reselling or salvaging obsolete equipment, and with AS (Administrative Services) division for Pool database interface and support. 

An average of 3000 items per year are withdrawn from the Pool and 3000 items per year are returned. Most returned items are tested and broken ones ((10%, i.e. 300 items per year) are sent for repair.

CERN users (staff members and visitors) may also benefit from the Pool logistics to send their own equipment for repair under the existing Pool maintenance contracts: This concerns about 400 additional shipments per year.

In the near future, more automation will be included in the Pool procedures: User identification via the CERN magnetic access card and equipment identification via bar-code labels should, in principle, improve efficiency and reliability in the data-entry process.
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Figure 7 shows the movements of  Electronics Pool equipment from 1994 to 2001. The quasi-periodic loan graph shows clearly the seasonal CERN activity. On the return graph, next to the peaks which are indicative of massive returns are the names of the experiments that were coming to an end at the time.
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2.5 Rental scheme

The first Pool rental scheme was defined by EPAC (Electronics Pool Advisory Committee) in 1987 as a first attempt to make the Pool more self-financed. A high initial rental rate of 24% per year was however accompanied by free allocations. The rate was subsequently lowered to 18% per year in 1990 and to 12% per year in 1992. The grant of CEC (CERN Electronics Contribution) to some privileged experiments (LEP experiments, NA48, NA49, NA50, etc.) lowered this rate even further to 4% per year for them. Since 1995, no new CEC has been granted. All Pool items have been assigned a rental rate inversely proportional to their expected lifetimes: seven rental categories have thus been created, making an average rental rate of (10% per year for non-obsolescent equipment, except for experiments in receipt of a CEC which benefit from the special 4% per year rental rate until they terminate.

This scheme was ratified by ACES (Advisory Committee for Electronics Support) in 2000 and is the scheme in use today.

2.6 Funding

In its early years, and until recently, the Pool received its annual operating budgets and its allocations for new equipment from EP division.

As both financial and manpower resources are gradually becoming scarcer, the Pool has had to become more self-financed over recent years. Figure 8 summarizes the evolution of Pool funding since its early days.

The Pool is seeking industrial support for the maintenance (verification and repair) of its equipment, which is today already contracted out to a large degree.

Although about 40% of the tests are now made by local firms present on the CERN site, equipment to be repaired is mostly (( 95%) shipped to outside companies.

Since the beginning of 2001, the Pool has also paid for two persons under industrial contracts for its daily operation as a service: one for developments and maintenance of the database, the other for Pool administration.
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As in the past, infrastructure and technical support (within ESS) will 

continue to be provided by EP division.

2.7 Annual budget

The Pool's main income is the rental fees collected from its users. This is currently at the level of 2.5 MCHF per year, with an average annual rental rate approaching 10% of the equipment's original value.

Resale of aging equipment and compensation for losses result in an average additional income of 0.2 MCHF per year.

On the expenses side, 0.3 MCHF per year is currently spent on maintenance (test and repair) of existing equipment and 0.2 MCHF per year on industrial-contract personnel. This leaves 2.2 MCHF per year for the rejuvenation of the inventory by purchasing new equipment.

2.8  Recent products

VME64x crates have recently been acquired in relatively small quantities by the Pool in both the 6U and 9U versions. As hundreds of these will be required by LHC experiments in the four years to come, the Pool will participate in market surveys and calls for tender. 

A new, consistent family of VME front-end modules has recently been evaluated by ESS and then purchased by the Pool for first use in LHC test beams and in the HARP and ISOLDE experiments. This family includes scalers, discriminators, charge- and peak-sensing ADCs, and multi-hit 1 ns and 50 ps TDCs.

A number of VME processors (CES, Motorola, etc.) are currently in use in LHC test beams and other experiments.

On the general instrumentation side, the Pool has recently acquired a number of high-performance, gigaherz digital oscilloscopes for use in research activities involving fast sub-nanosecond signals and/or high data transfer rates.

Finally, new, versatile, multi-channel high-voltage systems have been purchased which are Ethernet and/or CANbus compatible in terms of their remote control.

2.9 Database

An efficient and reliable database is a key factor for proper operation of a service like the Electronics Pool.

The Pool database contains all kinds of information on Pool products, from the time of their initial purchase to the present day. 

Useful information like availability, rental charges, technical data and possibly test reports is readily accessible from the web.

Since March 2000, the Pool has operated with a new database using the commercial Baan-4 product for which support already exists at CERN, this product also being used by the CERN stores. The main advantage of this new database is that it is integrated with the other administrative electronic tools at CERN, such as Foundation, BHT and ORIAC. This has recently permitted the automatic collection of rental fees, with details of invoicing available to the users via BHT.

Tools for statistical analysis of database records concerning purchases, shipments, utilization of equipment, maintenance, etc. are currently used.

3. NEW POLICY FOR THE NEXT FIVE YEARS
In 2000, the Advisory Committee for Electronics Support (ACES) defined a new EP Electronics Pool Policy for the years to come. 

This new policy provides for a centralized electronics purchasing and maintenance facility at CERN. It aims to provide a value-added service which guarantees that the large investment in electronics is well maintained and obtained at the lowest cost, and contains the three following basic points:

·   CERN staff members purchase all new electronics (except items with extremely short lifetimes and equipment purchased with lifetime maintenance contracts) via the Pool. The full purchase price is paid along with a 5% yearly maintenance fee, which covers the costs of verification and repair of the equipment and the additional purchase by the Pool of spares for volume-purchases of equipment. When the equipment is no longer needed, CERN users may return it to the Pool: The maintenance fee is no longer payable and the item becomes available for rental.

·   CERN visitors may buy new equipment under the same conditions. The equipment is then their property. They may also buy new equipment via the Pool, but without the Pool maintenance service.

·    As in the past, the Pool will continue to maintain and upgrade a rental inventory, available to all CERN users.

The Pool is starting to apply the new policy with products originally developed at CERN, intended to be used in large quantities by several LHC experiments and for which technical support will be locally available in ESS.

One family of these products is the TTC (Timing, Trigger and Control) system, an optical-fibre based system which assures the distribution of the 40 MHz bunch-crossing clock and 11.2 kHz machine orbit signal from the LHC control room to LHC experiments and test-beam areas with very low jitter, and which also conveys trigger and control information between the various parts of an experiment (central trigger processor, data acquisition and front end).

Another such product is the ELMB (Embedded Local Monitor Board): a small, general-purpose, front-end I/O plug-in board, which can accommodate 64 analog (multiplexed to a 16 bit ADC) channels and 24 digital I/O channels. It is read out via the CAN fieldbus using the CANopen protocol. 

This versatile (processor on-board) device is planned to be used in large numbers (thousands) by the detector control systems (DCS) of LHC experiments.

4. CONCLUDING REMARKS
The EP Electronics Pool has traditionally been a popular, well-supported service at CERN.

Today, with new budgetary and personnel constraints, the Pool must like many other CERN facilities face new challenges. A higher level of self-financing has already been achieved. Contracting out of the maintenance has been a priority in recent years: this effort should be continued.

It is planned to increase automation of the procedures, which should bring a higher level of efficiency and reliability to the daily operation of the Pool.

The rejuvenation of the rental inventory is one of the Pool's priorities. However, there are still many questions that remain before exact technology choices are made, in particular by LHC experiments.

A new policy has finally been defined by which maintenance and availability of spares is ensured for new, general-purpose electronic equipment.

In collaboration with its users, its industrial partners and the management, the Electronics Pool should be able to define the best medium-term solutions for the years to come, in preparation for the LHC era.
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Figure 3: Current users of the Pool
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Figure 4: Evolution of the use of the Pool during the last 3 years
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Figure 5: Pool Manufacturers
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Figure 8: Evolution of the Pool Funding
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Figure 7: Movements of Electronics Pool Equipment
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Figure 6: Electronics Pool Logistics
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		6-Feb-98		5286		3206		12548		56		2278		480		343		1286		25849		13898		38380				1367		12531

		13-Feb-98		5291		3211		12546		44		2269		480		343		1286		25837		13847		38380				1304		12543

		20-Feb-98		5291		3211		12543		43		2265		480		343		1285		25829		13792		38380				1241		12551

		27-Feb-98		5273		3212		12539		38		2272		481		343		1285		25814		13749		38385				1178		12571

		6-Mar-98		5225		3213		12534		46		2239		481		343		1285		25737		13765		38387				1115		12650

		13-Mar-98		5196				12531		47		2191		481		3139		1285		25712		13727		35248				1052		12675

		20-Mar-98		5197				12532		43		2159		519		3139		1285		25718		13663		35253				989		12674

		27-Mar-98		5186				12527		32		2124		568		3139		1285		25710		13617		35262				926		12691

		3-Apr-98		5156				12520		24		2165		568		3139		1284		25705		13560		35263				863		12697

		9-Apr-98		5171				12517		26		2120		568		3139		1281		25703		13499		35263				800		12699

		17-Apr-98		5141				12513		35		2104		568		3139		1276		25657		13472		35263				727		12745

		24-Apr-98		5113		197		12511		40		2113		568		3138		1270		8733		13472		22205		16217

		30-Apr-98		5169		199		12505		43		2099		568		3137		1248		8758		13459		22217		16210

		7-May-98		5128		214		12504		51		2103		568		3137		1246		8742		13482		22224		16209

		15-May-98		5105		215		12503		59		2106		568		3137		1244		8729		13496		22225		16208

		22-May-98		5058		226		12499		53		2155		569		3137		1243		8735		13493		22228		16205

		29-May-98		4762		235		12528		58		2433		569		3137		1242		8730		13474		22204		16234

		5-Jun-98		4396		267		12525		54		2707		568		3136		1240		8664		13554		22218		16229

		12-Jun-98		4130		320		12258		50		3198		567		3135		1219		8917		13595		22512		15960

		19-Jun-98		4091		325		12247		42		3223		568		3135		1218		8899		13636		22535		15950

		26-Jun-98		4049		330		12246		24		3230		568		3135		1217		8850		13691		22541		15949

		3-Jul-98		4017		377		12236		44		3189		568		3133		1209		8836		13729		22565		15937

		10-Jul-98		4084		462		12219		44		3503		568		3132		770		8863		13721		22584		15919

		17-Jul-98		4095		466		12214		62		3500		567		3132		770		8893		13698		22591		15913

		24-Jul-98		4776		555		12204		62		2737		576		3123		770		8900		13726		22626		15903

		31-Jul-98		4484		977		12123		94		2675		576		3100		768		8998		13740		22738		15799

		7-Aug-98		4472		978		12116		89		2644		574		3100		768		8951		13813		22764		15790

		14-Aug-98		4436		980		12115		79		2661		574		3099		768		8924		13842		22766		15788

		21-Aug-98		4457		980		12113		62		2637		576		3099		768		8904		13875		22779		15788

		28-Aug-98		4418		977		12084		297		2484		772		3097		767		8943		13671		22614		15953

		4-Sep-98		4362		980		12075		299		2494		788		3097		720		8855		13752		22607		15960

		11-Sep-98		4321		980		12070		297		2496		789		3097		720		8814		13803		22617		15956

		18-Sep-98		4289		980		12065		293		2547		794		3097		720		8829		13805		22634		15956

		25-Sep-98		4260		983		12065		296		2555		799		3098		720		8814		13815		22629		15962

		2-Oct-98		4253		983		12057		290		2701		798		3098		720		8947		13698		22645		15953

		9-Oct-98		4293		987		12040		294		3059		797		3099		720		9353		13317		22670		15936

		16-Oct-98		4360		989		12007		304		3328		796		3099		718		9699		13015		22714		15902

		23-Oct-98		4460		989		11988		305		3265		798		3099		718		9737		12999		22736		15885

		30-Oct-98		4645		1035		11985		53		3233		799		3105		718		9684		13073		22757		15889

		6-Nov-98		4623		1035		11982		88		3212		795		3105		718		9676		13110		22786		15882

		13-Nov-98		4673		1038		11981		85		3157		795		3105		718		9671		13117		22788		15881

		20-Nov-98		4744		1051		11971		83		3117		797		3105		718		9713		13089		22802		15873

		27-Nov-98		4730		1054		11963		84		3152		797		3103		720		9740		13082		22822		15863

		4-Dec-98		4811		1056		11955		295		2827		796		3103		720		9709		13125		22834		15854

		11-Dec-98		4814		1140		11945		297		2922		796		3103		720		9893		12951		22844		15844

		17-Dec-98		4822		1142		11945		267		2979		796		3103		720		9930		12914		22844		15844

		8-Jan-99		4890		1143		11944		272		2926		916		3106		720		9951		12772		22723		15966

		15-Jan-99		4877		1148		11943		269		2913		918		3106		720		9927		12795		22722		15967

		22-Jan-99		4922		1148		11914		261		2887		917		3106		720		9938		12832		22770		15937

		29-Jan-99		5146		1153		11907		106		2816		917		3106		720		9941		12836		22777		15930

		5-Feb-99		5206		1156		11907		100		2755		917		3106		720		9937		12843		22780		15930

		12-Feb-99		5215		1156		11906		100		2748		916		3106		720		9939		12843		22782		15928

		19-Feb-99		5284		1159		11899		104		2669		1285		3106		390		9606		12814		22420		16290

		26-Feb-99		5299		1252		11891		102		2585		1285		3112		390		9628		12794		22422		16288

		5-Mar-99		5304		1146		11891		104		2528		1285		3234		390		9472		12830		22302		16410

		12-Mar-99		5330		1153		11878		101		2568		1284		3235		390		9542		12773		22315		16397

		19-Mar-99		5336		1162		11849		118		2590		1280		3235		390		9596		12756		22352		16364

		26-Mar-99		5337		1176		11844		121		2568		1280		3234		739		9941		11937		22371		16358

		6-Apr-99		5396		1184		11845		119		2877		1280		3234		390		9966		11915		22374		16359

		9-Apr-99		5401		1190		11842		120		2842		1281		3234		390		9943		11956		22392		16357

		16-Apr-99		5383		1192		11841		103		2849		1282		3234		389		9916		11984		22393		16357

		23-Apr-99		5343		1192		11838		100		2835		1282		3234		389		9859		12047		22397		16354

		30-Apr-99		5378		1205		11825		76		2739		1281		3238		389		9787		12141		22419		16344

		7-May-99		5346		1208		11817		69		2748		1280		3238		389		9760		12203		22454		16335

		17-May-99		5237		1216		11830		68		2769		1280		3239		389		9679		12272		22442		16349

		21-May-99		5174		1221		11826		62		2755		1279		3239		389		9601		12361		22453		16344

		28-May-99		5133		1222		11820		57		2786		1274		3239		389		9587		12387		22464		16333





epstat4_val

		WEEK		STOCK		RECUP		LOST		REPAIR		TEST		SOLD		TRASH		SPECO		TOTNR		TOTR		totr - kCH		TOT		TOTOP

		6-Jun-97		20599112		515040		15627956		224110		117048		192549		660534		1930645		39866994		34016589		34017		73883583

		13-Jun-97		20533782		515040		15755556		227110		117048		192549		660534		1930645		39932264		34001799		34002		73934063

		20-Jun-97		20408390		516810		16051197		223030		117048		192549		660534		1930645		40100203		33846420		33846		73946623

		27-Jun-97		20412823		516810		16048457		196190		117048		192549		660534		1930645		40075056		33901810		33902		73976866

		4-Jul-97		20534419		522470		16047457		210182		117048		192549		660534		1930645		40215304		33781472		33781		73996776

		11-Jul-97		20519400		529170		16047457		201992		115548		192549		660534		1930645		40197295		33850095		33850		74047390

		18-Jul-97		15936016		1483004		15946427		204432		107838		229489		660534		1930145		36497885		37549505		37550		74047390

		25-Jul-97		14825201		1486204		15896008		140042		107838		229489		660534		1917645		35262961		38831679		38832		74094640

		1-Aug-97		14036846		3001416		15133166		118262		107838		229489		655034		1916225		35198276		38900634		38901		74098910

		11-Aug-97		13650257		3540634		15234949		64960		98338		229489		655034		1914045		35387706		38862154		38862		74249860

		15-Aug-97		10266917		3695486		18413702		110170		94368		267989		655034		1914045		35417711		38840381		38840		74258092

		22-Aug-97		10997756		4092386		16941556		97580		94368		267989		655034		1912825		35059494		39198598		39199		74258092

		29-Aug-97		10898284		4160082		16639959		108785		94368		267989		655034		1910105		34734606		39565484		39565		74300090

		5-Sep-97		10805658		4161082		16516557		120260		94368		267989		655034		1910105		34531053		39720607		39721		74251660

		12-Sep-97		11044727		4177778		16498357		88620		94368		267989		655034		1910105		34736978		39514682		39515		74251660

		19-Sep-97		11204987		4178778		16394831		97830		94368		267989		655034		1910105		34803922		39490538		39491		74294460

		26-Sep-97		11118754		4195678		16347541		162020		94368		267989		655034		1910105		34751489		39542971		39543		74294460

		3-Oct-97		11204930		4206338		16340551		155170		94368		267989		655034		1908885		34833265		39471765		39472		74305030

		10-Oct-97		11197426		4207338		16330651		116330		94368		267989		655034		1908885		34778021		39582582		39583		74360603

		17-Oct-97		11211091		4211092		16331885		123730		94368		267989		655034		1901435		34796624		39622835		39623		74419459

		24-Oct-97		11065108		4431522		16206085		123730		94368		267989		655034		1898695		34742531		39692028		39692		74434559

		31-Oct-97		10991935		4452522		16180425		131230		94368		267989		655034		1896255		34669758		39788821		39789		74458579		correction		OLD_K

		7-Nov-97		10929480		4461984		16161891		172350		5829418		267989		655034		1893815		40371961		39601085		39601		74509679		39601085		34137718

		14-Nov-97		11142469		4466984		16161891		133570		5796744		267989		655034		1875385		40500066		39413349		39413		74607545		39413349		34107479

		21-Nov-97		11196156		4470584		16109833		137820		5981274		267989		655034		1892595		40711285		39225613		39226		74654395		39225613		33943110

		28-Nov-97		11235219		4475584		16087693		137080		6020836		267989		655034		1886195		40765630		39037877		39038		74654820		39037877		33889190

		5-Dec-97		11323880		4478584		16084693		127840		5965656		267989		655034		1886195		40789871		38850141		38850		74668870		38850141		33878999

		12-Dec-97		11465760		4478584		16007185		112410		5964341		267989		558234		1886195		40740698		38662405		38662		74738740		38662405		33998042

		19-Dec-97		11525173		4478584		16004115		108910		6138944		267989		558234		1885995		40967944		38474669		38475		74752440		38474669		33784496

		9-Jan-98		11641807		4478584		15998275		108910		6014014		267989		558234		1885995		40953808		38286933		38287		74752440		38286933		33798632

		12-Jan-98		11641807		4478584		15998275		108910		6014014		267989		558234		1885995		40953808		38099197		38099		74752440		38099197		33798632

		16-Jan-98				4478584		16083483		94910		5915176		267989		558234		1885995		40985122		37911461		37911		74821114		37911461		33835992

		22-Jan-98		11736525		4478584		16051483		94910		5905700		267989		590234		1885995		41011420		37723725		37724		74833637		37723725		33822217

		30-Jan-98		11726495		4843901		16047768		126840		5941760		267989		586334		1885995		36583181		37535989		37536		74897174		37535989		32484778

		6-Feb-98		11452331		5209218		15550429		212660		6012991		835997		586334		2829748		43758577		37348253		37348		74905916		37348253		31147339

		13-Feb-98		11413691		5210718		15542579		223484		5992946		835997		586334		2829748		43713881		37160517		37161		74905916		37160517		31192035

		20-Feb-98		11415786		5210718		15538779		222104		5984226		835997		586334		2829098		43707256		36972781		36973		74905916		36972781		31198660

		27-Feb-98		11411204		5211452		15531799		178535		6001554		846587		586334		2829098		43687255		36785045		36785		74929366		36785045		31242111

		6-Mar-98		11636666		5222092		15900185		230410		6043559		865207		594364		2954468		44575289		36597309		36597		77908390		36597309		33333101

		13-Mar-98		11595630				15885385		238410		5763704		865207		5079236		2954468		44529912		36409573		36410		72829154		36409573		33378478

		20-Mar-98		11616898				15886385		200620		5650156		1074207		5079236		2954468		44633742		36221837		36222		72845629		36221837		33291123

		27-Mar-98		11515609				15875705		186720		5541929		1187691		5079236		2954468		44501792		36034101		36034		72857844		36034101		33435288

		3-Apr-98		11447298				15864635		120720		5631845		1187691		5079236		2941018		44449406		35846365		35846		72861824		35846365		33491654

		9-Apr-98		11431958				15851635		133720		5413175		1187691		5079236		2934968		44431706		35658629		35659		72861824		35658629		33509354

		17-Apr-98		11343323				15840735		143105		5397001		1187691		5079236		2933468		44323882		35470893		35471		72861824		35470893		33617178

		24-Apr-98		11236124		741878		15830145		152085		5420051		1187691		5076936		2922548		20472686		35470882		35471		55943568		22094772

		30-Apr-98		11376426		745878		15819093		180935		5360351		1187691		5074936		2890378		20553968		35434617		35435		55988585		22081720

		7-May-98		11180836		765582		15812593		213055		5379163		1187691		5074936		2883378		20422014		35579071		35579		56001085		22075220

		15-May-98		11032276		765998		15812293		259230		5371273		1187691		5074936		2880288		20309065		35692320		35692		56001385		22074920

		22-May-98		10961697		769958		15794853		237030		5476334		1192691		5074936		2878748		20323767		35690058		35690		56013825		22062480

		29-May-98		9920845		791860		15866013		247922		6463298		1192691		5074936		2877448		20301373		35660392		35660		55961765		22133640

		5-Jun-98		9051296		798388		15889805		207152		7201411		1190521		5073936		2873348		20131595		35840048		35840		55971643		22154262

		12-Jun-98		9026198		832644		15830191		203695		7217801		1191265		5073736		2815798		20096136		36003497		36003		56099633		22095192

		19-Jun-98		8897570		847994		15812161		181045		7248679		1196265		5073736		2809398		19984686		36155437		36155		56140123		22082162

		26-Jun-98		8863262		871994		15808861		142495		7231839		1196265		5073736		2805668		19915258		36239165		36239		56154423		22078862

		3-Jul-98		8747474		996600		15802345		205525		7130190		1196265		5061736		2783908		19863697		36327042		36327		56190739		22060346

		10-Jul-98		8953922		1147742		15774289		198325		7818414		1194689		5059536		1942855		20061258		36163483		36163		56224741		22028514

		17-Jul-98		9097552		1154192		15767745		272430		7667747		1193823		5059536		1942855		20134776		36098465		36098		56233241		22021104

		24-Jul-98		10250850		1366352		15759867		286250		6235839		1205583		5053772		1942855		20082146		36268947		36269		56351093		22019222

		31-Jul-98		10131259		1649557		15604243		364020		6117515		1207471		5043984		1939775		20202126		36326408		36326		56528534		21855698

		7-Aug-98		10067408		1655057		15590813		351973		6091248		1200301		5043984		1939775		20105461		36489043		36489		56594504		21835098

		14-Aug-98		9970878		1664057		15587613		295433		6170108		1200301		5040484		1939775		20040251		36560953		36561		56601204		21828398

		21-Aug-98		9979786		1664057		15571953		236513		6193998		1201681		5040484		1939775		20014129		36677787		36678		56691916		21814118

		28-Aug-98		9878740		1649171		15520143		463221		6117551		1467225		5034704		1940479		20049162		36434800		36435		56483962		22022072

		4-Sep-98		9012353		1043484		11458081		471582		5651994		1055006		1586622		1862065		18041478		34156733		34157		52198211		14099709

		11-Sep-98		8946659		1043484		11448430		458622		5646926		1055006		1586622		1862065		17957756		34265426		34265		52223182		14090058

		18-Sep-98		8909370		1043484		11438782		426208		5787224		1059612		1586622		1862065		18028351		34282353		34282		52310704		14085016

		25-Sep-98		8854607		1065389		11439132		450682		5793468		1123451		1588162		1862065		18026211		34220304		34220		52246515		14150745

		2-Oct-98		8923497		1065389		11413653		414206		6164442		1120851		1588162		1862065		18429599		33954725		33955		52384324		14122666

		9-Oct-98		9066514		1070522		11365294		433555		7196046		1116851		1591942		1862065		19628702		32833181		32833		52461883		14074087

		16-Oct-98		9194225		1071574		11316536		458292		7942677		1112551		1591942		1859525		20526293		32027838		32028		52554131		14021029

		23-Oct-98		9396338		1071574		11305139		475662		7754324		1115322		1591942		1859525		20557423		32023704		32024		52581127		14012403

		30-Oct-98		9548336		1106002		11297649		263358		7677089		1116169		1601182		1859525		20454310		32215046		32215		52669356		14015000

		6-Nov-98		9515301		1106002		11292659		389347		7613957		1113817		1601182		1859525		20484132		32267981		32268		52752113		14007658

		13-Nov-98		9694706		1116268		11289788		391698		7397301		1113817		1601182		1859525		20459498		32296041		32296		52755539		14004787

		20-Nov-98		9968135		1153815		11277005		335318		7321322		1113817		1601182		1859525		20638115		32173677		32174		52811792		13992004

		27-Nov-98		9871329		1142176		11268458		363219		7435064		1113817		1596332		1862525		20674313		32173566		32174		52847879		13978607

		4-Dec-98		10080034		1142176		11252144		801350		6647672		1113817		1596332		1862525		20533757		32332378		32332		52866135		13962293

		11-Dec-98		10179390		1200841		11245582		807393		6997652		1113817		1596332		1862525		21047801		31824896		31825		52872697		13955731

		17-Dec-98		10204948		1210922		11245582		726623		7157787		1113817		1596332		1862525		21162805		31709892		31710		52872697		13955731

		8-Jan-99		10405907		1213222		11240132		702223		7004246		1315721		1598272		1862525		21188123		31487720		31488		52675843		14154125

		15-Jan-99		10315531		1215319		11237853		685444		7017571		1326725		1598272		1862525		21096390		31570728		31571		52667118		14162850

		22-Jan-99		10425947		1215319		11183771		643874		6944598		1324765		1598272		1862525		21092263		31727531		31728		52819794		14106808

		29-Jan-99		10892971		1218237		11172538		318844		6788691		1324765		1598272		1862525		21081268		31749759		31750		52831027		14095575

		5-Feb-99		11087069		1233636		11172538		288194		6635909		1324765		1598272		1862525		21107333		31726559		31727		52833892		14095575

		12-Feb-99		11111786		1233636		11168038		281077		6625498		1321362		1598272		1862525		21114522		31727273		31727		52841795		14087672

		19-Feb-99		11242133		1234816		11149165		317065		6482846		1915684		1598272		1354810		20631670		31634676		31635		52266346		14663121

		26-Feb-99		11169751		1625522		11136110		311567		6149875		1915684		1601952		1354810		20611525		31664196		31664		52275721		14653746

		5-Mar-99		11203916		1142306		11127694		317497		5981344		1915684		2110332		1354810		19999873		31548960		31549		51548833		15153710

		12-Mar-99		11254442		1147803		11118562		288004		6076701		1913384		2112822		1354810		20121760		31436015		31436		51557775		15144768

		19-Mar-99		11240648		1163954		11064178		328883		6146030		1900884		2115872		1354810		20234325		31395658		31396		51629983		15080934

		26-Mar-99		11230126		1185987		11017022		337185		6058148		1895879		2115157		2485617		21297063		30215737		30216		51512800		15028058

		6-Apr-99		11365732		1197247		11017950		324005		7069547		1892871		2115157		1354810		21311341		30061231		30061		51372572		15025978

		9-Apr-99		11443206		1225575		11009729		326935		6918058		1895071		2115157		1354810		21268584		30236239		30236		51504823		15019957

		16-Apr-99		11335208		1227960		11009579		381425		6880758		1899041		2115157		1346810		21172161		30349627		30350		51521788		15023777

		23-Apr-99		11218166		1227960		11001139		372854		6851079		1899041		2115157		1346810		21016869		30514974		30515		51531843		15015337

		30-Apr-99		11422879		1247460		10982254		281409		6521979		1887402		2125757		1346810		20820537		30762747		30763		51583284		14995413

		7-May-99		11414807		1251863		10959713		265231		6503999		1881914		2125757		1346810		20782710		30964583		30965		51747293		14967384

		17-May-99		11102808		1259492		11010590		266887		6545976		1881914		2127657		1346810		20521973		31175463		31175		51697436		15020161

		21-May-99		11009913		1278556		11002017		249351		6453374		1876514		2127657		1346810		20338004		31398275		31398		51736279		15006188

		28-May-99		10812293		1278556		10986935		239171		6521764		1868514		2127657		1346810		20198594		31560767		31561		51759361		14983106





rented_1an

		



&C&"Arial,Bold"&24Rented Pool equipment during the past 12 months

&R&D



rented_1an

		35909

		35915

		35922

		35930

		35937

		35944

		35951

		35958

		35965

		35972

		35979

		35986

		35993

		36000

		36007

		36014

		36021

		36028

		36035

		36042

		36049

		36056

		36063

		36070

		36077

		36084

		36091

		36098

		36105

		36112

		36119

		36126

		36133

		36140

		36146

		36168

		36175

		36182

		36189

		36196

		36203

		36210

		36217

		36224

		36231

		36238

		36245

		36256

		36259

		36266

		36273

		36280

		36287

		36297

		36301

		36308



kCHF

Total number of rented Pool equipment

13472

13459

13482

13496

13493

13474

13554

13595

13636

13691

13729

13721

13698

13726

13740

13813

13842

13875

13671

13752

13803

13805

13815

13698

13317

13015

12999

13073

13110

13117

13089

13082

13125

12951

12914

12772

12795

12832

12836

12843

12843

12814

12794

12830

12773

12756

11937

11915

11956

11984

12047

12141

12203

12272

12361

12387



extrapolation

		35909

		35915

		35922

		35930

		35937

		35944

		35951

		35958

		35965

		35972

		35979

		35986

		35993

		36000

		36007

		36014

		36021

		36028

		36035

		36042

		36049

		36056

		36063

		36070

		36077

		36084

		36091

		36098

		36105

		36112

		36119

		36126

		36133

		36140

		36146

		36168

		36175

		36182

		36189

		36196

		36203

		36210

		36217

		36224

		36231

		36238

		36245

		36256

		36259

		36266

		36273

		36280

		36287

		36297

		36301

		36308



CHORUS

NOMAD

(Cancelled:=0)

kCHF

Total value of rented Pool equipment

35471

35435

35579

35692

35690

35660

35840

36003

36155

36239

36327

36163

36098

36269

36326

36489

36561

36678

36435

34157

34265

34282

34220

33955

32833

32028

32024

32215

32268

32296

32174

32174

32332

31825

31710

31488

31571

31728

31750

31727

31727

31635

31664

31549

31436

31396

30216

30061

30236

30350

30515

30763

30965

31175

31398

31561



Extrapol'2001

		(en KCHF)		TOT Rented		LHC		delta_LHC		TOT

		Jun-98		35840		7862				35840

		Jul-98		36327		8054				36327

		Aug-98		36326		8188				36326

		Sep-98		34157		7784				34157

		Oct-98		33955		7997				33955

		Nov-98		32215		8270				32215

		Dec-98		32332		8114				32332

		Jan-99		31488		8153				31488

		Feb-99		31727		8494				31727

		Mar-99		31549		8614				31549

		Apr-99		30061		8848				30061

		May-99		30763		9514				30763

		Jun-99		31561		9639		125		31686				(col2:+0.5AD)				(col4:1M5/12=125k)

		Jul-99		32060		9764		250		32310

		Aug-99		32060		9889		375		32435

		Sep-99		32060		10014		500		32560

		Oct-99		32060		10139		625		32685

		Nov-99		32060		10264		750		32810

		Dec-99		32060		10389		875		32935

		Jan-00		32060		10514		1000		33060

		Feb-00		32560		10639		1125		33685				(col2:+0.5Compass)

		Mar-00		32560		10764		1250		33810

		Apr-00		32560		10889		1375		33935

		May-00		32560		11014		1500		34060

		Jun-00		32560		11139		1625		34185

		Jul-00		32560		11264		1750		34310

		Aug-00		32560		11389		1875		34435

		Sep-00		32560		11514		2000		34560

		Oct-00		32560		11639		2125		34685

		Nov-00		32560		11764		2250		34810

		Dec-00		32560		11889		2375		34935

		Jan-01		24560		12014		2500		27060				(col2:-8LEP)

		Feb-01		24560		12139		2625		27185

		Mar-01		21060		12264		2750		23810				(col2:-3.5LEP)

		Apr-01		21060		12389		2875		23935

		May-01		17560		12514		3000		20560				(col2:-3.5LEP)

		Jun-01		17560		12639		3125		20685

		Jul-01		17560		12764		3250		20810

		Aug-01		17560		12889		3375		20935

		Sep-01		17560		13014		3500		21060

		Oct-01		17560		13139		3625		21185

		Nov-01		17560		13264		3750		21310

		Dec-01		17560		13389		3875		21435

		Jan-02		17560		13514		4000		21560

		Feb-02		17560		13639		4125		21685

		Mar-02		17560		13764		4250		21810

		Apr-02		17560		13889		4375		21935





extrapool

		(en KCHF)		TOT Rented		LHC		delta_LHC		TOT								LHC		LHC		TOT		TOT

		Jun-98		35840		7862				35840								7805365		7805.365		35577237		35577.237

		Jul-98		36327		8054				36327								7988693		7988.693		35879569		35879.569

		Aug-98		36326		8188				36326								8112915		8112.915		36108595		36108.595

		Sep-98		34157		7784				34157								7709120		7709.12		34230524		34230.524

		Oct-98		33955		7997				33955								7921634		7921.634		32608050		32608.05

		Nov-98		32215		8270				32215								8196023		8196.023		32227136		32227.136

		Dec-98		32332		8114				32332								8038017		8038.017		31955040		31955.04

		Jan-99		31488		8153				31488								8076763		8076.763		31012805		31012.805

		Feb-99		31727		8494				31727								8418665		8418.665		30454684		30454.684

		Mar-99		31549		8614				31549								8529200		8529.2		30272186		30272.186

		Apr-99		30061		8848				30061								8764373		8764.373		30384282		30384.282

		May-99		30763		9514				30763								9423903		9423.903		31274090		31274.09

		Jun-99		31561		9639		125		31686				(col2:+0.5AD)				9549801		9549.801		31501535		31501.535

		Jul-99		32060		9764		250		32310								10036404.6		10036.4046		31608203.2		31608.2032

		Aug-99		32060		9889		375		32435								10056938.75		10056.93875		31743180.25		31743.18025

		Sep-99		32060		10014		500		32560								9835537.5		9835.5375		31178438.75		31178.43875

		Oct-99		32060		10139		625		32685								9688988.2		9688.9882		31156942.8		31156.9428

		Nov-99		32060		10264		750		32810								9724645		9724.645		31177164		31177.164

		Dec-99		32060		10389		875		32935								9512865.33333333		9512.8653333333		30918295.6666667		30918.2956666667

		Jan-00		32060		10514		1000		33060								9347289.66666666		9347.2896666667		30273494.3333333		30273.4943333333

		Feb-00		32560		10639		1125		33685				(col2:+0.5Compass)				9395007.83333333		9395.0078333333		30172839.1666667		30172.8391666667

		Mar-00		32560		10764		1250		33810								9181714		9181.714		29628693		29628.693

		Apr-00		32560		10889		1375		33935								9442726		9442.726		30072184		30072.184

		May-00		32560		11014		1500		34060								9364856		9364.856		30481167		30481.167

		Jun-00		32560		11139		1625		34185								9487561		9487.561		30694575		30694.575

		Jul-00		32560		11264		1750		34310								9345826		9345.826		30785840		30785.84

		Aug-00		32560		11389		1875		34435								9481121		9481.121		31074518		31074.518

		Sep-00		32560		11514		2000		34560								9447487		9447.487		31009263		31009.263

		Oct-00		32560		11639		2125		34685								9382384		9382.384		31255110		31255.11

		Nov-00		32560		11764		2250		34810								9379463		9379.463		31041007		31041.007

		Dec-00		32560		11889		2375		34935								9208868		9208.868		30205687		30205.687

		Jan-01		24560		12014		2500		27060				(col2:-8LEP)				9029031		9029.031		28496155		28496.155

		Feb-01		24560		12139		2625		27185								9308338		9308.338		28598398		28598.398

		Mar-01		21060		12264		2750		23810				(col2:-3.5LEP)				9474810		9474.81		28930762		28930.762

		Apr-01		21060		12389		2875		23935								9409431		9409.431		28347131		28347.131

		May-01		17560		12514		3000		20560				(col2:-3.5LEP)				9616620		9616.62		28813135		28813.135

		Jun-01		17560		12639		3125		20685								9563576		9563.576		28671874		28671.874

		Jul-01		17560		12764		3250		20810								9887275		9887.275		28740709		28740.709

		Aug-01		17560		12889		3375		20935

		Sep-01		17560		13014		3500		21060

		Oct-01		17560		13139		3625		21185

		Nov-01		17560		13264		3750		21310

		Dec-01		17560		13389		3875		21435

		Jan-02		17560		13514		4000		21560

		Feb-02		17560		13639		4125		21685

		Mar-02		17560		13764		4250		21810

		Apr-02		17560		13889		4375		21935
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Total value

(CHORUS, NOMAD)

HARP

AD,COMPASS

LHC only

LHC Test Beams

(LEP)

Real_TOT

Real_LHC

kCHF
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		35951		35951

		35979		35979

		36014		36014

		36042		36042

		36070		36070

		36105		36105

		36133		36133

		36168		36168

		36196		36196

		36224		36224

		36256		36256

		36287		36287

		36312		36312

		36342		36342

		36373		36373

		36404		36404

		36434		36434

		36465		36465

		36495		36495

		36526		36526

		36557		36557

		36586		36586

		36617		36617

		36647		36647

		36678		36678

		36708		36708

		36739		36739

		36770		36770

		36800		36800

		36831		36831

		36861		36861

		36892		36892

		36923		36923

		36951		36951

		36982		36982

		37012		37012

		37043		37043

		37073		37073

		37104		37104

		37135		37135

		37165		37165

		37196		37196

		37226		37226

		37257		37257

		37288		37288

		37316		37316

		37347		37347
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		DATE		LOAN		SUM_LOAN		RETURN		SUM_RETURN

		Nov-93		125		398027		150		423995

		Dec-93		112		422931		481		1278688

		Jan-94		99		489578		166		708521

		Feb-94		284		1010952		259		983057

		Mar-94		301		1073833		186		622507

		Apr-94		576		1913084		239		945238

		May-94		516		1522693		213		738150

		Jun-94		490		1661848		391		1062561

		Jul-94		334		983774		263		731811

		Aug-94		233		739513		242		770998

		Sep-94		362		1204498		263		989345

		Oct-94		227		922586		526		1517272

		Nov-94		287		904266		295		930700

		Dec-94		81		279298		191		712148

		Jan-95		165		488257		259		688311

		Feb-95		151		588768		186		484846

		Mar-95		262		853345		301		990586

		Apr-95		296		847272		151		427390

		May-95		325		868327		228		627621

		Jun-95		248		693892		208		600585

		Jul-95		347		906823		548		426828

		Aug-95		249		708744		256		720223

		Sep-95		316		672577		369		958072

		Oct-95		201		599935		345		967475

		Nov-95		205		741069		297		958206

		Dec-95		71		276582		176		616085

		Jan-96		121		409338		122		347562

		Feb-96		135		537791		169		270724

		Mar-96		310		539705		277		370890

		Apr-96		344		1056491		287		819523

		May-96		423		1256928		186		572326

		Jun-96		298		868764		352		1008803

		Jul-96		319		982579		211		614251

		Aug-96		259		821458		344		963678

		Sep-96		190		492355		242		567520

		Oct-96		258		773453		457		1116413

		Nov-96		172		490485		349		1251205

		Dec-96		108		275667		1407		3474108

		Jan-97		153		536798		535		1408883

		Feb-97		181		595640		304		926072

		Mar-97		338		952648		273		803051

		Apr-97		424		1161004		345		1018358

		May-97		284		925533		419		1131113

		Jun-97		427		962363		270		719737

		Jul-97		360		1090528		346		1064977

		Aug-97		420		1084497		319		880507

		Sep-97		314		775145		610		1363381

		Oct-97		305		935849		300		824716

		Nov-97		119		341062		384		888998

		Dec-97		54		159310		172		503376

		Jan-98		95		292630		79		262565

		Feb-98		108		390196		196		515761

		Mar-98		386		1247680		175		597516

		Apr-98		242		743745		269		749824

		May-98		286		926342		236		733454

		Jun-98		354		981034		271		721333

		Jul-98		347		1048300		307		1118161

		Aug-98		309		1061800		312		1040677

		Sep-98		416		1249802		474		1491295

		Oct-98		473		1298407		1345		3398316

		Nov-98		359		1254697		400		1398415

		Dec-98		50		137945		317		916774								out		return

		Jan-99		122		508508		339		937711

		Feb-99		204		734969		246		840761						sur 98		3425		4381

		Mar-99		298		1035685		414		1293017						last year		3664		5060

		Apr-99		335		1139949		164		635068

		May-99		397		1259993		235		734742

		Jun-99		413				299

		Jul-99		368				216

		Aug-99		261				289						Jan-99		548

		Sep-99		277				237						Feb-99		387

		Oct-99		254				238						Mar-99		591

		Nov-99		231				239						Apr-99		188

		Dec-99		62				176						May-99		204

		Jan-00		80				109						Jun-99		299

		Feb-00		147				121						Jul-99		216

		Mar-00		290				195						Aug-99		289

		Apr-00		366				234						Sep-99		237

		May-00		385				463						Oct-99		834

		Jun-00		214				219						Nov-99		239

		Jul-00		281				300						Dec-99		176

		Aug-00		444				253						Jan-00		109

		Sep-00		202				270						Feb-00		121

		Oct-00		325				225						Mar-00		195

		Nov-00		186				382						Apr-00		234

		Dec-00		47				852						May-00		463
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		Apr-01		220				180						Sep-00		270

		May-01		291				288						Oct-00		225

		Jun-01		214				295						Nov-00		382

		Jul-01		309				158						Dec-00		852

		Aug-01		306				134						Jan-01		440

		Sep-01		0				0						Feb-01		165

		Oct-01		0				0						Mar-01		571

		Nov-01		0				0						Apr-01		180

		Dec-01		0				0						May-01		288

														Jun-01		295

														Jul-01		158

														Aug-01		134
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was: 834 (virtual moves between DBs)

zurek2:
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