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What Do We Do ?

— This talk will answer a frequent question:
There are cryogenics at SLAC?

— Cryogenics at SLAC involve:

» Large scale He refrigerator operation in support of BaBar & other
experiments

» Support of the SLD LAr calorimeter
 Polarized Gun cooling

o Site wide He Gas system

* LN, delivery

 Design and construction support for small scale experiments (EXO,
cavity lights, pulsed SC)
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What Do We Do ?

 The SLAC Cryogenics Group also carries
out a number of “noncryogenic” tasks

— Design, construction & installation of
specialized beam line components (collimators,
vacuum systems, beam pipes, ovens, magnets)

— Design, construction & repair of specialized
electronics for experiments.

 This talk will stress the cryogenic activities
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Large Scale
Refrigeration

2 He refrigerator/liquefiers in operation

— BaBar (Linde)

— Research Yard Refrigerator (CTI/Sulzer 4000)
e These systems share a common set of

helium compressors: the Central Helium
Facility (CHF)
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Central Helium
Facility

3 Sullair screw compressors
— One 100 g/s
— Two 50 g/s

Any compressor can be tied
to any refrigerator

Centralized gas
management & cleanup

Electronics & Controls have
been recently upgraded

Centralized PLC and
LabView control system
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BaBar Refrigerator
& Solenoid

— Superconducting Solenoid (1.5 T, 4597 A,

27 MJ)

— A critical component of the BaBar detector

— Operates continuously ~ 10 months/year

— Availability is the key issue (~99%)

— Cooled by 800 W (@100 g/s) Linde
refrigerator

— The plant has a significant amount of excess
capacity
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BaBar Refrigerator
& Solenoid
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BaBar Refrigerator
& Solenoid
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BaBar Refrigerator

& Solenoid
« Hardware & software interlocks protect the
magnet from damage due to quenching

— Software Interlocks ramp magnet down or prevent
ramp up of current

— Hardware interlocks cause dump breaker to open
and magnet to fast discharge

« As we have gained more experience some
Interlocks have been changed or removed to
Improve reliability
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BaBar Refrigerator
& Solenoid
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Control Systems

The Babar Refrigerator & Solenoid as well as the
CHF Compressors are controlled by a set of 3
Programmable Logic Controllers (AB SLC 500/4)

The PLCs run a ladder logic program (RSLogix)

Operator control is carried out on Win XP PCs
running LabView

The PLCs are tied to each other and PCs via a
proprietary network (DH+)

Critical control components are on UPS backup
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Control Systems

e The controls include an automated alarm &
paging system
« Alarms can be acknowledged via telephone

o All control screens are available on the web for
remote monitoring (but not control)
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Control Systems
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Research Yard Refrigerator
Facility
A CTI/Sulzer 4000 Plant

Can provide > 1 kW refrigeration @ 4.2 K or
>1.2 KW refrigeration @ 16 K

Most recently used in the E158 LH, target
experiment (2000 — 2003)

Avallable to support future experiments with
refrigeration or LHe

Analog controls with LabView monitoring
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Staffing

o 24 people in the SLAC cryogenics group

— Continuous operations support for the cryogenic systems
(BaBar, LAC, LN, He gas, Polarized gun)

20 hours onsite M-F, 12 hours onsite Sa, Su + remote monitoring —
7 Cryotechs

— Design & construction support for both cryogenic and non
cryogenic equipment

— Cryogenic, mechanical, electronic & software engineering
capabilities

— Provides significant support to SLAC safety programs

 Part of the larger Experimental Facilities Dept.
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Experimental Facilities Department
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Summary

Cryogenics plays an important role in the SLAC
Research Program.

The cryogenics group is broadly skilled, experienced
and able to adapt quickly to changing research
priorities.

Cryogenic facilities at SLAC have significant
capabilities & are continuously upgraded.

Future challenges include replacing retiring workers
with trained people and providing support to the
LCLS project.
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