Radiation Issues at RHIC
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RHIC Intensity

RHIC nucleon-pair luminosity deliverd to PHENIX
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Equipment affected

= Recoverable errors
= P| Cs
= Network switches
= \/ME Precessors (no ECC)
= \W/aveform generator program memory.

= Hardware probklems
= \/ME chassis power supplies
= BPIVI chassis in rng
= Criye PLLCs andi power supplies




VVME chassis Power supplies

~250 chassis Iinstalled at C-AD

= 20 replaced during 2004 run

= 15 power supply failures in alcoves

= 3 power supply failures in service buildings
= 2 others (loese connection, overtemp; etc.)

" MTTR ~ 3 hours

= Fallure mode
= All alcove PS fail on the AC side
= Switching transisters shoeried

= Eeedback o PEC circult latches up or timing IS
alteredincreasing pewer dissipation




VVME power supply con't

= Rad testing power supplies

= \/icor power supply tested in the tunnel during
the PP run without failure.

= TLD neutron limits were exceeded
= ~—/0 Rem Photons > 100 Kev




Beam Position Monitors

= Vore than 300 IFE chassis installed In
RHIC

" —Halfi are In the tunnel

= —50 chassis damaged by radiation during
the 2004 rn

= \estly digitall circuits affected (DSP’ &
Sram)




Controls fallures EY04




Radiation meniterng

LDs installed on all VME chassis In

alcoves prior to start of the gold run (04)

= |_ooking for correlation between controls faillures and
radiation levels

= Photon (X-Ray and Gamma)
= Beta
= Neutron




Radiation Moeniterng

= Radiation Types detected
= East Neutrons ~65%
= Highrenergy phoetens (>200 KeV) — 30%
= Thermal Neutrons ~5%
= Some low enerngy phoetons (<40 KeV)




Average Alcove Dose

m Ay Dose (mrem)

¢ Failures




Power Supply Stats 2004

RHIC Physics fy04
Corrector Power Supply Replacements per Alcove
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1A 1B 1Cc 5A 7A 7B 7C  9A 9B 9C 11A 11B 11C
s/n  s/n s/n  s/n s/h siIn s sn sin sin sin
257 529 563 082 126 245 470 323 087 203 298
s/n s/n s/n s/n s/n  sin
540 163 195 228 491 458
s/n s/n s/n
047 487 525
s/n s/n
015 527

Location by Alcove / Serial Number Removed




Changes for 05

= Move equipment out of alcoves?
= Technically pessible
= Cost prohibitive
= Switeh to radl tested components Where
possible
= Radiation telerant power supplies fior VIMIE chassis
= ECC memory for VME processoers & WEG
= eve eguipment out of tunnelfwhere possible




Changes for 05 con't

" \Waveform generator memory.

= ECC memory board designed to replace
existing memaory

= One location retrofitted (28 WEG)
= Ram based gate arrays a concernn?

" Voved alll BPM chassis to alcoves
= Chyo PLCs — PS changea




