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/B\I?S/\.’/\ ELWIS at PETRA IIT RF -

/¢\. HELMHOL'E
“a new system of control, interlock and monitoring s

Design Goals for high reliability:

- construction of few different universal modules

- error detection of a module must be as easy as possible

* maintenance by plug and play (replacement of module)

* no expert knowledge is needed

* no detailed documentation is needed (except block diagrams)

- avoid long cables

- extensive post-mortem analysis

* no special components (spare parts must be available in 20 years)

ESLS-RF meeting Aarhus, 2005-09-21 Stefan Wilke (DESY) 3




ELWIS module:

PXTI crate with analogue & digital in/out channels and HELMHOLTS
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example: klystron ELWIS
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\/¢‘- adiation test of electronics f
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+ TIs it possible to install electronics near the cavities in
the tunnel of PETRA III to avoid long cables and

- Decision to test PXTI crate elg
DORIS ITT and measure the radiation.
chan in

- We expecfihigher radiation M DORIS '
PETRA IIT, so we are on e side.
eadou’r of dose by the {£ 2guipment itself! £\

» Calibration of measurement system by TLDs.
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the tested hardware
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locality of test in DORIS ITT ﬁ

Injection
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power of synchrotron radiation

from all dipols (= energyloss per turn of leptons)
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F\ux[Phot/sec/O.W %bw]

comparing radiation from bending magnets
PETRA III / DORIS III
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Dipolstranlung PETRA Ill (alter Oktant, 6 GeV, 100 mA) = 191,73 m

Dipolstranlung DORIS Il (4,45 GeV, 150 mA)r=12,18 m
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Photon Energy [eV]

Photon Energy [eV]

E.: critical energy (divides the photon spectrum into 2 equal halves)

We expect more than 6 times lower dipole radiation in PETRA IIT

than in our test environment DORIS IIT
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Dose, beam current and lifetime in DORIS III
in the first 5 days of test

PXI Crate in DORIS SL
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?sg ~ Dose from Dosimentor and TLD in 77—
“®° DORIS III over the whole test time @

PXI Crate in DORIS ITI
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oV First results

+ Dosimentor calibrated by TLD: It
shows units in mRad (= 0,01 mGy)

+ electronic fails after almost 22
weeks of operation in DORIS IIT
at 3 different positions

» .probably it's a fault in memory of
the FPGA

* the accumulated dose up to failure
amounts nearly 24 Gy
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appendix
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. The existing PETRA rf-system f
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changes in the rf distribution K
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7-cell copper cavities: 16 -> 12 Nopmally each transmitter drives 'its’
shunt impedance (M(2): 368 ->276  oyn 6 cavities. Option to run with only

one transmitter on all cavities
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