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@) FMCM @ LHC

14 Fast Magnet Current Change Monitors already =
successfully commissioned and in operation for :
some 2 years in TI2, TI8/CNGS

[ 12 additional FMCMs installed on nc circuits of LHC
 Separation dipoles RD1.LR1, RD1.LR5
d RQ4.LR3/7, RQ5.LR7, RD34.LR3/7
J Dump septas RMSD.LR6B1/2
O ALICE compensators RBXWTV.R2/L2

O Functionality slightly different from TL
 no fast cycling magnets

1 continuous Beam Permit instead of Permit

Wi ndow Measurement
Of PC OF s

 Interlock only active > 5% of Unom circuit voltage | B e )
(d Need to detect Al/l of 3.5%10% in <1ms Voltage Divider

. & Isolation Amplifier
1 Installed in BIC racks, cables >>

Beam Dump
=» to BIS
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Status info

Power Converter

Power Permit R

A A

Thermo-switches @

A A

»

Thermo-switches @

RMSD.LR6B1/2
RBXWTV.R2/L2

Beam Dump to BIS

60°C + 60°C +
Water Flow Water Flow
RQA4.LR3/7
RQ5.LR3/7
RD34.LR3/7
RD1.LR1/5
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FMCM Supervision !

FMCM Control Application =] E3
[3] * RBA: zerlauth [ O[]

== " ICIF.BB4.MSE | Gotothelistof FMCM

Fast Mz l/Statushoard | Expert panel | ange Zone (LHC)
Device [ -statushoard-

CIF.EA4.MBG i i i CIF.30.TEST

S Co_nﬁguratlon and settings Cu_rrgnt_status _ History RIS

ClFaramerC || Deviee id: TL13 [Uptirme in minutes: 1828732 min Time U_Mag U_Ext I_Diff_Sim I_DIf_DCCT | MinFieldDey | MaxFieldDey CIFSR3.RQ4

CIF.BA4 MEI Circuit MEE4183M Current timestamp: 09:41:23.2.. — a| _CIESR3.RO5

CIFEASMEE || [Cocation: BEd Freliable fimestamp: VED 09:40:41.734  [0.224 0.094 0.096 0.024 5.509 5.509 | CIESR7RD34

% Rack RANS35 M timestamp: \Wed 1627 09:40:42.234 0216 0.098 0158 0.088 5.508 5.508 g:gg;?\g;

CiFBoamesc| [Magnettype: MSE Pre-alarm counter: ] 09:40:42.714 0.227 0.084 0126 0.084 5.508 5.508 ~UA27.RBXWIVL

\CIF.BE4.MSE || |Alarm threshold: 0.376 llarm counter: ] 09:40:43.203 0.218 0.098 0.14 0.029 5509 5509 %

CIF.SR2.MB . : ) || | .|

CiFsnawma| [Fre-alarmthreshold:  |0.317 External FM trigger. VES 094043687 |0.224 0.094 0.058 0.024 5508 5508 = | rae—

Crsrzmsie || [FPGA config: 10 plarrm active during PM: VES 094044187 [0.224 0.089 017 0.096 5.509 5.509 CIFUJ56.RD1

CIF.SREMBIALY [Blarm activation = 5% (MO Warning active during P YES 004044 G727 0274 0.099 0044 0.096 5500 5500 CIF.US152.RD1

CIF.SREMSIE A . . . . . .

—— 094045156  |2.694 0.094 a717 0.024 5508 5508

Teaera 094045672 |5725 0.094 3.037 0.024 5508 5508

M= Curent 09:40:46.140  [6.781 0.094 1.256 0.024 5508 5508

= B=am DL 094046687 |7.357 0.094 0185 0.024 5508 5508 =

Ml = Auici st

CIF.BB4.MSE Data

Legend
—— U_Mag
—— U_Ext
—— |_Diff_Sim
—— |_Diff_DCCT

SR7

T
09:39:00 09:39:20 09:39:40 09:40:00 09:40:20 09:40:40 09:41:00 09:41:20

o | O} |'| legend " markers " antialiasing |

Courtesy of N.Hoibian

Machine Interlock



15t MPS dry-runs in IR2 @

[ Gather first experience for MPS checkout of FMCMs in LHC to
[ Establish conditions for the tests
O Setting up and tuning of devices
 Test procedures and duration

(J Documentation of results

O Profit from HCC powering phase 1in S12, prepared nc circuits of IR2 for test
on 1st of September

+

O Dry-runs for automated procedures to test Beam Permit exchange of main
clients with BIS (FMCM, WIC, BLM, BTV,...)

[ Successfully validated first version of sequences in operational environment

O See future presentation of .Romera
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Results |_INJECTION (@]

O Test at |_INJ (Ramp to |_INJ and provoke FGC_STATE Fault)

AqnTime [E} FGC 51_self 090904-102301.260_RPTL.SR2.REXWTY.L2 o |EI|L|

2 Views | | IE"E"EH | E HEE I Legend at left < | [Default Scale] [sereen Capture] [Scale £10] analysis < | [¥ Log]
. : 4,0015753E+1 -
Signals :
REMWTY L2I_A
4,0010000E+1
Legend
— ldiftsim 4.0005000E+1
1 —— Thritviarn ' +
—— FMChotTrig "
U 4.0000000E+1 - ———eoe —
== LI 3,0095000E+1 \
0.5- — | 3c000m0En
3.0085000E+1 WIC trigger
_—_R—a_ 3.9980000E+1
0- FMCM trigger
3,9975000E+1 \
3,9970000E+1 - -
A&B WIC trigger @ 10:23:01. 238264 \
-0.57 SRRl &B FMCM trigger @ 10:23:01. 243489 \
3,9960000E+1
at[FMcMwic) | (15225 ms.
-1 | @ trigger of WIC 40 A
3,9950000E+1 :
| @ trigger of FMCM ~ 39.999 A \
SR I/ TWIC] 0 1.E-04 \
A5 3.9940000E+1 Al/L[FMCM] \
[ 3,9935000E+1
10:23:01.240 10:23: x
3,9930000E+1 \
3,0926743E+1-, ]
10:23:01.230 10:23:01.232 10:23:01.234 10:23:01.236 10:23:01.235 10:23:01.240 10:23:01.242 10:23:01.244 10:23:01.245 10:23:01.248 10:23:01.25
Time dt (s) W [~ trip time

Machine Interlock Systems



[[2 views |

(][ =) [EEE] 0[] more

Signals :

-

——

——

——

——

Machine Interlock

[ FGC 51_self 000904-104028.680_RPTL.SR2.RBXWTY.L2

HHE I Legend at left < | [Default Scale] [Screen Capture] [Scale £10] Analysis < | [¥ Log]

Results |_NOM [@)]

O Test at |_INJ (Ramp to |_NOM and provoke FGC_STATE Fault)

E AqnTime

6.0001327E+2 -
6.0001200

6.0001000E+2
6,0000200E+2
6.0000600E+2
6.0000400E+2
6.0000200E+2
6.0000000E+2
5.9999300E+2
3,9999600E+2

5,9999400E+ 2

5.9999200E+2

5.9999000E+2

5.9993800E+2

2,9993600E+2

5,9993400E+2

5,0093200E+2

-
Q9

5.9993000E+2

5.9997800E+2

5.9997600E+2

3,9997400E+2

5,9097200E+2

5.9997000E+2

5.9996800E+2

o

5.9996600E+2

2.9996400E+2

3,9996200E+2

5.9995952E+2 =)

10:40:28.650

I
10:40:28. 652 10:40:28.654 10:40:28.658  10:40:28.660 104028662 10:40:28.664 10:40:28.666  10:40:25.668 10:40:28.67

dt (s) 0.002




@ Conclusions

 Tests were executed as specified in document, <30 min / device

O FMCM performed (better) than expected, due to slow ramps and more
stable supplies

O Requirements met without difficulties, still > margin in detection threshold

L For operation thresholds probably to be relaxed in favor of stability
(determined not by noise but mainly by di/dt & acc = change of voltage at
start / end of PLEP)

 Add additional test for failure case of V._max applied by converter when at
| _INJ in procedure (see studies of A. Gomes Alonso)

O For FMCM and WIC, MPS tests could be scheduled at early stage — what is
an early (but still safe) date to start (still >> interventions ongoing)

O Nice surprise: Due to new FM352 module, the WIC reacts for this failure
case well before the FMCM (internal fault signaled by PC before the output
stage is switched off)
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Documentation !

d MPS share-point site: https://espace.cern.ch/LHC-Machine-Protection

Machine Protection web site

&)

MPS Checkout for Device CIF.UA27 RBXWTVL

Adjusted

Dievice d; Location HCCIF, -DE00002E; CTCIEN1=UA2T
Diate 04, Sept 2003
Tirme 10.00 - 1040
wiarning Threshaold o4

Cump Threshold 0z
|_OIFF_SIM DURIMG RARMP 0.05 k)
|_OIFF_SIM @ FLAT TOF 00022 W
|_nom E00 A
L_Inj 40

U_mag @ |_nom [E008) a5 v
U_mag @ [_Inj (40.4) 0.6 Y
FMICM trigger @ Injection & |_nom YES

Test at I_INJ (Ramp to I_INJ and provoke FGC_STATE Fault)

Time 0:22:m

AEE WIC trigger @ 10:23:0. 238264
AEE FRACR trigger @ 10:22:M, 243489
Bt P e om
| @ trigger of WIC 40 A

| @ trigger of FRACH 39.999 A

A0 W] o 1E-04
A1 [FRCH]

Specification > 35E-4

Test at I_NOM (Ramp to I_NOM and provoke FGC_STATE Fault)

Machine Protection web site

ns Tested

wWoltage Divider Settings for test [adjustable lzolation Amplifier!]
2 k0
>
Lz 1 Lo [ 1 [ =1
14 k0
L= ] | o 1 [ o] [ 51
>
2 k0
Bvews | =5 w0 E55) W e | 5B
Shgnaty g
=]
=
o Toram
i AT Trig)
Umag
—
LEg -
L o __--_H""--.
--H\
a5 “\\
\\\
"1 N
N,
N,
A
157 Yy
MIXO120 X014 IR WIXO1G 0L e
Time

Repetition Status

w‘ﬂ.l- Ve it | (Do ] e ] e 1 38] s | [m0om]

5 T
68000

T -

. _l il

WA trigpe

P M trigger

A

ate, . " g " . . .
RANE BONIE BORIN DD BINIE BONM RDNG BDNM B0
el il e r

chine Interlock


https://espace.cern.ch/LHC-Machine-Protection

FIN

Machine Interlock Systems Markus.zerlauth@cern.ch =



