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Background: 

The NLCTA was constructed (when in 1994-1995) to demonstrate beam loading compensation schemes for high current long (> fill time) beams with high (>25%)  beam loading, and as a development and demonstration x-band linear accelerator.  These goals have been largely achieved.

Recent use of the facility by NLC has been to study the lifetime and performance of X-band accelerator structures running at high gradient.  This program requires subjecting the structures to several hundred hours of operation, with brief periods of beam operation to diagnose structure operation.  This operation is allowed under the conditions approved by the Radiation Safety Officer as “unattended operation without beam,” and proceeds though the night without a fully manned control room.

Using the beam, two families of tests are interesting.  The most common (1/2 day every week) consists of accelerating a short (1.5 nS) beam through the structure.  The beam loading of the structure leaves energy in the cavity which can be directly measured and transformed into an equivalent in-situ “bead-pull” of the cavity installed on beamline.  This is done without applying rf power to the structures under test.  

Less frequently, the direct energy gain of the structures is measured by accelerating a beam and measuring the energy gain.  The relative phasing error of structure pairs is measured using the “bead-pull” technique and the energy gain result are corrected based on this measurement.

There are several facility development programs proceeding simultaneously.

The NLC project needs to develop and demonstrate reliable production of high power rf (goal of around 600 MW by 400 nS delivered to 8 loads sequentially.  This project will proceed in several phases: (1) the installation of a 4-klystron modulator and high power SLED-II rf folded delay line compression, followed by the namesake project of an 8-klystron modulator (the “8-pack”) followed by an overmoded delay-line distribution system which allows the 8 klystron’s power to be summed to 8 output ports sequentially.  One or two output ports will eventually be powering accelerator structures in the NLCTA.  See http://www-project.slac.stanford.edu/lc/local/Projects/8Pack/8pack.html for further information.

The ORION project needs to develop a low-energy accelerator test facility for the development of next (or next-next, perhaps) generation accelerator technologies.  There are two significant aspects of the plans:  (1) to develop a 60MeV beamline which leaves the NLCTA radiological enclosure into a separate shielded experimental hall, and (2) to develop a higher energy straight ahead test facility.  Both phases require a new laser-driven electron gun.  The EPAC just approved E-163 which will probably be the first of the NLCTA hosted ORION projects.  See http://www-project.slac.stanford.edu/orion/ for further information.

Project Organization:

The NLCTA is a project currently being run by the NLC project in the Technical Division.  Dave Burke is the NLC Project Leader and NLCTA Facility Head, Marc Ross is the Operations Manager, and Keith Jobe serves as Operations Manager in Ross’ absence.

NLCTA safety organization has Keith Jobe as Safety Officer for almost all aspects of operational safety and project planning.  

· The NLCTA Safety Officer is involved with the design and specification of the 8-pack development.  

· No NLCTA safety oversight of the ORION project design and development has been established to date.

The Accelerator Department Safety Office (ADSO), with Mike Saleski and Paul Miller, is responsible for the operational radiological safety issues such as approval of Radiation Safety Work Control Forms (RSWCF) and control of the ADSO locks on certain radiation devices such as the electron gun pulser and devices requiring control through the RSWCF process.  Their help in this area helps avoid the conflict of interest that can occur because the safety officer is heavily involved in the operations program.

End Station B is a Research Division building.  The Building Manager is Sandy Pierson who has held the position since late September 2001.  The previous Building Manager was Bill Baumgartner.  We are working with Sandy to understand the appropriate division of responsibilities.

The accelerator beamline

· A shielded accelerator area (“tunnel”) that starts inside End Station B and extends substantially east outside the end station.

· A single PPS controlled area with two entry modules.

· No beamline entering or exiting the tunnel.

· A thermal electron gun without any subharmonic (or other types of) buncher,

· A 60 MeV injector powered by a single X-band klystron,

· A bunch-length defining collimating chicane (at 60MeV)

· Six experimental structure test locations (each able to accommodate a single 1.8 meter structure).  The existing installation uses 3-4 of the test locations for high power structure testing.

· An energy spectrometer (horizontal), with

· A vertical kicker which can spread the beam vertically onto the energy screen to establish correlations between microbunch location, energy, and energy spread (plus some perhaps higher order terms such as distribution shapes).

Near term accelerator development proposals

· Development of a intra-beam feedback scheme applicable to linear collider final focus beamlines.  (NLC)

· Powering accelerator structures with power derived from the 8-pack modulator installation (NLC)

· Replacement of the high-emittance thermal gun with a 1 ½ cell S-band photoinjector gun. (ORION)

· Installation of an experimental beamline starting downstream of the chicane. (ORION)

· Installation of a new shielded experimental area.  This area starts just inside the east wall of the end station and extends 5-10 meters both north and east. (ORION)

· Installation of PPS quality beamline stoppers, and extension of the existing PPS access control system. (ORION)

The accelerator support environment

· A thermal cathode DC gun.  This gun runs at about 150 KV and may be driven with either a 1.5 nS or a 150 nS cathode modulator board.  Hardware changes are required to change pulse length.  Peak beam current is about 6 amps with a three-fold hardware, administrative, and BAS limit of allowed repetition rate to 10 Hz or less.

· Three klystron modulators powering differing configurations of pulsed X-band (11.424 GHz, or 4 times SLAC frequency) klystrons.  The first modulator (Station 0) powers a single klystron (30-40 MW pulsed, 1.5 uS @ 60 Hz) which powers the 60 MeV injector.  The second and third modulators (Stations 1 and 2) each have a pair of klystrons which are summed together to generate peak powers of around 100 MW (pulsed, 1.5 uS at 60 Hz).

· Three SLED-II resonate delay line rf compressors.  These compress the incoming rf drive by a factor of 4.5 in rf power, transforming a 1.5 uS pulse to a 250 nS pulse.

· Control racks, control room, etc.

· Magnet power supplies for klystron and accelerator beamline magnets (electrical, seismic)

· Klystron modulator power supplies (electrical, seismic, radiation)

· There are no lasers in the test accelerator.

Near term accelerator support environment development proposals include:

· 8-pack installation in north half of end station hall (oil, seismic, electrical, occupational, radiation) (NLC)

· Installation of new generation SLED-II delay line (NLC)

· Installation of delay-line distribution system (NLC)

· Laser rooms (ORION)

Seismic Safety

The following presentations have been made to the Seismic Safety Committee with approvals granted:

8/27/92
NLCTA Shielding Enclosure
5/27/93
End Station B South Wall Reinforcement
8/11/93
B501 Power Substation
9/13/93
NLCTA Overhead Utilities Cable Tray System
5/11/94
NLCTA Control Building

There is no evidence that the support equipment, power supplies, racks, or experimental equipment have ever been reviewed or inspected by the committee.

My personal belief (observations without calculations, really) is that in addition to the above areas are probably seismically secure.  The remaining NLCTA items of seismic interest are:

· Racks are reasonably secured.  Connection to the concrete deck appears to have been properly made using Hilte Quickset fasteners.

· Power supplies (both LGPS type and 500 KW type) are restrained in a “SLAC-Standard” manner with “dogs” (plates with a bolt at the fulcrum).  While these provide some measure of seismic restraint, they do not meeting the committee’s current standard.  Since this is an institutional problem and our power supplies are interchangeable with others on site, we have chosen to have this to be addressed in a site-wide and not a project-specific manner.  At this point, there is no site-wide solution for securing the power supplies.

· Accelerator equipment and rf transport systems are believed to be reasonably restrained.

· Klystrons are not restrained (they are well supported against gravity).

· Large device storage in End Station is completely unrestrained (old magnets, drift chambers, etc.).  This may be acceptable given program status of the items (i.e.: “junk”).

· There is no information on the seismic status of the bridge crane available.

· The rolling door has not been seismically evaluated.  There is a small chance that the top-side clearance is small enough to ensure that the wheels will not jump the rails.  (See next item).

· The East “Plug Wall,” North, South, and parts of the East walls of the End Station probably fail seismic standards in a significant manner.  Additionally, the North Emergency Exit (the secondary life safety exit for the building) will certainly collapse given a significant tremor.  A “Phase II Seismic Assessment” of End Station B is being considered by Brad Youngman.

Crane Safety:

The End Station has the original two-hook 15 / 50 ton bridge crane equipped with a relatively modern remote radio controller.  The vast majority of the crane use is for devices which are a very small fraction of the hook’s rated capacity.  The situation is as follows:

· There is no institutional record of a certification ever having been done on the crane.  The installation company almost certainly certified the crane at the start of operation in the mid 1960’s, but there are no records to support this statement.  The DOE recertification period for this type of crane is believed to be three years.

· The bridles in use have been recently certified and dated by an outside contractor.  These are perhaps the only bridles on site with a certification date attached.

· The maintenance of the crane has not been reviewed or carefully organized.  The SEM maintenance personnel respond quickly and thoroughly to specific reports of problems and regularly “service” the crane, but do not have a strong maintenance program or one supported by a licensed inspector.  Frank Brenkus has just posted a inspector position on site, and we hope the situation will improve.

· The crane is not grounded, in violation with the current revision of the National Electric Code.  There is some confusion on the status of any incidental grounding (conductivity of concrete, re-bars, etc.) and research is continuing by SEM (number 015535).

· The chief NLC group crane operator (Keith Jobe) has not completed required training, but has read both the SLAC and DOE Hoisting and Rigging Manual. Most other operators (Rigging, SEM, EFD, Vacuum) are believed to be formally trained by the SLAC trainer.  NLC is waiting for a qualified hoisting instructor to become available.  ESH has promised that a collaboration with LBL will result in appropriate training opportunities soon.

ESH Participation in the program

Radiation Safety issues and authorizations are handled by the Radiation Physics department.  Ralph Nelson is the current Radiation Physicist, with Sayed Rokni serving as both the SLAC Radiation Safety Officer and backup Radiation Physicist.  Support from the OHP group is excellent.

For non-radiological issues and support, the NLCTA receives help from the ES&H division only upon request.  We do not have an ES&H representative who is familiar with the activities or regular operation of the NLCTA, or anyone who is in regular contact with us regarding ongoing issues.

Radiation Safety Systems

The test accelerator is equipped with a relatively simple Personnel Protection System (PPS) and Beam Containment System (BCS) combined with an (electrical) hazard control system.  

The PPS and BCS systems are certified every six months.  The most recently filled out certification procedure is available in the control room.  Additionally, limited PPS checks are preformed following every significant access period, and BCS checks are required every shift when the electron gun is operated.

PPS

Since the NLCTA consists of a single radiological enclosure without any beamlines entering or exiting the enclosure, the PPS system consists of a relatively simple perimeter control system with two fully instrumented PPS gates (“entry modules”).  This is a stand-alone system with no conventional beam stoppers or integration with any other accelerator protection system.

There are four access states:

· Permitted Access – all electrical hazards (magnets) off, gun off, high voltage power supplies for modulators off.  Doors are unlatched, and search secure status is lost.

· Controlled Access – all above listed hazards are off, and must be off to enter this state.  Door is latched and under operator and keybank control.  Area may be searched, setting search secure status.  

· Restricted Access – can only be entered from Controlled Access if search secure is set, and can only be entered from No Access if hazards (electrical and radiation) are off.  In this mode, there are provisions to energize electrical hazards (magnets) with people in the tunnel under special administrative and key controls.

· No Access – accessible from Restricted Access if keybanks are complete (i.e.: tunnel is empty).  Electrical hazards may be turned on.  Radiation hazards require an additional key enable, and may be turned on / remain on only if the Beam Shutoff Ion Chambers (BSIOC) are clear. 

The following open items which require engineering changes exist.  The PPS group of ESD have plans for improving the PPS interlock system to allow the following checks to become part of the regular certification, and thus improving the quality of the certification.

· Independent verification of Chain A and Chain B operation of emergency off buttons.  Currently, each button is expected to break both chains, but accessible indicators do not allow independent verification of this point.

· Independent verification of Chain A and Chain B control of Klystron Modulator High Voltage Power Supply.  Currently, testing cannot independently exercise both control paths and thus independent confirmation of redundant control cannot be verified.

The BSOICs, required to permit the generation of radiation, are set by Radiation Physics to levels described in the Beam Authorization Sheet (BAS).  Operations may monitor and reset the BSOICs, but cannot adjust the detector’s sensitivities.

BCS

The BCS is designed to disable the high voltage power supplies for the klystron modulators when the beam loss inside the tunnel exceeds the design average beam loss power levels.  The BCS consists of ten ion chambers with approximately ½ liter gas volume installed inside the radiation enclosure.  Trip thresholds are set to 10 nA.

Operations documents describe the daily checks required for beam running.

Radiation Safety

Unattended Operation

Procedures

Hazardous Materials

Electrical Safety

Well bonded system

Multiple power sources

Group lockout

Crane

Ground fault bakeouts

NLCTA Shop

Trailer 485 (a converted shipping container) houses the NLCTA workshop.  Included in the shop are a variety of hand and portable power tools.  Additionally, the shop contains a drill press, sander, and an oxy-acetylene torch.  Outside the shop are a variety of cutoff tools which are part of the Research Division’s tool assortment.

Users of the shop are primarily physics and engineering support people associated with the project.

NLCTA Storage Buildings

Trailers 483, 484, and 486 are shipping containers used to store cable, power supply components, and vacuum components respectivally.

ADA Accessibility
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