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LHC Cryo-OP

Introduction to LHC Cryogenics
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Interconnecting Box (QUI
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LHC Cryo-OP
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Electrical Feed Boxes (DFBs
or Stand-alone magnets
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Standard cells (magnets + beam screens)

LHC Cryo-OP
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Few mishaps with power kept ON, local intervention by specialists required !!!
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What we would like to have

LHC Cryo-OP

* DO: ON-OFF independent from Analog request (New)
— Logic conditions to switch it ON/OFF (operators for special cases)

DI: Safety switch ON/OFF (setting tuned by referent specialist)
— If it comes once, temporary stop for both DO and AO
— If it comes 3 times in less than 2 hours, full stop

AO: Analog request for power
— As done now

Al: Analog measured power [Al]
— Feedback of dissipated power (if it exists)

+ Regulation switch or value (independent from safety)
— HW (iron-like) or SW(PID controler), tuned by operators or logic
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'< Example No1

LHC Cryo-OP
0 [ 1 2 3 [ 4 [ 5 6 7 [ 8 9
SMALL HEATER PHASE SMALL HEATER PHASE CIRCUIT BREAKER THYRISTOR SMALL HEATER POWER VALUE SMALL
SEPARATOR RUNNING SEPARATOR START ORDER STAGE Q556 Q557 ON PHASE SEPARATOR HEATER PHASE SEPARATOR
0711
- 0521 as” > o
058 - 0707 -
a8 " 587
Safety
o
8 9
Thermal g\, \—\ E— -
K609 K553 N D ! 817 |
Switch = 3 % | ,
B § % 1 [ | - |
g 2 g \ \ B B d \C | & |
e 3 3 3 Q555 — K552 \ — 2 &
o W w3 (b ] ,—* |
] — i
553 14 > ! ;i '
a - X} fo L J
U557 posbts  Lis 0557 —
2 0556 L\ A
g 1 4142 55-0 g % ““g; %
= whis silis 2| v sl S + a1 Ta | L 27 26| LoaD 61 | &
B B 1 g 3 g 3 |
w
£ ° e ] o 8 z| 2| %
K552 M ¥ - . ! z| 3 3
B ngl DO37 Q557 L\
2 1" a5
g ” 0502 § Uss7 5 5
DI 29 o on L7 S [ 18 T4 [
= — e — 5512 ©
Power Enable 3
I 7 |8
Il ECO K g7 Bos Uﬁjﬂ}(//
-20mA x3ad.214 15 66
2 _|
A4 L15 16 =3 u__a
L. L. b1 i
Di11.14 D113 _A2Aas  ba6
Enable 14 55-8 avsr  fs2 T T —
6 45 55-8
1 11 b= 8 55-0 ARf3r Qa
Validated . |
(needed?) Power Request 0+ | .| Power Measured
0 Al27 0
0-100% 0-100%
E 29/006/2005 [C. MIZRAHI CONNECTIONS U557 6-, 5+ QURA - EM01 = US25 or 85 Draughtsmen 55
(o} 190012005 EB UP TO DATE Ex-LEP Lower Cold Box AL - Cold Box Cabinet CERN QURA-EMO1 /208
B 08/11/2004 CT UP TO DATE THYRISTOR 1kW - EH231 DATE —US25-85
Revision| Date | Name Modifications 08/06/2004 = 56 ’ E
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Il/
\ xample No
LHC Cryo-OP
0 1 2 3 I 4 5 6 7 | 8 | 9
CIRCUIT BREAKER HEATER PHASE HEATER PHASE SEPARATOR POWER VALUE HEATER HEATER PHASE SEPARATOR
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Circuit Enable Validated S 1003
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breaker (needed?) %o
QURA - EMO1 = US25 or 85 Draughtsmen 55
B 08112004 CT UP TO DATE Ex-LEP Lower Cold Box AL - Cold Box Cabinet CERN QURA-EMO1 /205
A |1406R2004| NH FIRST ISSUE HEATER R230 DATE
Revison| Date | Name Modifications 0810612004 =US25-85 |s7 ‘ B
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Safety switches part1

LHC Cryo-OP
o] 1 2 4 5 7 8 9
1TE230 2TE230 3TE230 ATE230
—L— —L— — —L—
x21§1 x21§2 x21 3 x21 2145 x21 21 g8 21 §o
=7 \ ¥ \ 3 v g
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& s S g 2 2
g g g g 8 % 3 2
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565 00
- 0513 0513 0513 0513
5647 T
z PT100 PT100 PT100 PT100
3
U591 U593 U595 U597
5902 5905 5908 5913 &
L
J ]
2TE230HS
CONTACT U593 PONTE
AU P2 SEULEMENT
QURA - EMO01 = US25 or 85 Draughtsmen 59
K 26/05/2008 |C. MIZRAHI  MODIF P2 SEUL Ex-LEP Lower Cold Box AL - Cold Box Cabinet CERN QURA-EMO1 /205
A |14062004| NH FIRST ISSUE 1TE230 + 2TE230 + 3TE230 + 4TE230 DATE ~US25-85
Revision| Date | Name Modifications 08/06/2004 = 60 ‘ K
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Safety switches part2

LHC Cryo-OP
0 1 2 3 4 5 6 7 [ 8 [ 9
SECURITY TEMPERATURE
HEATER EH230 OK (TSH230)
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— e HE — ——
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B6TE230 HS A
CONTACT U603 PONTE K609
AU P2 SEULEMENT 5
26 __ 3 45— 1 56-2
Safety 7 55— 6 60-7
. R 9 B 11 55-1
No reset, simple Iron-like system Thermal h
Switch
DI4.12
K |26/052008 |C. MIZRAHI MODIF P2 SEUL QURA - EMO1 = US25 or 85 Draughtsmen 60
J 2210122007 |C. MIZRAHI  MISE AJOUR EQUIPO 6008, 6013 Ex-LEP Lower Cold Box AL - Cold Box Cabinet CERN QURA-EMO1 /208
B |08n1R2004| CT UP TO DATE STE230 + 6TE230 + 7TE230 + 8TE230 DATE -US25-85
Revision| Date | Name Modifications 08/06/2004 = 62 ’ K
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Key dates for cryogenics

LHC Cryo-OP

All magnets warm in LHC: End May’13
1st magnets cold in LHC for tests: >May’14
Global bake-out of 8 sectors: >Jan’15
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Summary
» Large variety of heaters used in the cryogenic system

— Some with PID loops with active control (beam-screens)
— Some to empty liquid helium or warm-up

* Few mishaps with some heaters ON and out of control !

» Strong wish to have an independent ON/OFF button for
each heater (at least > 100W)

* Internal needs for summer'14, for beams early 2015
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