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System Overview

* Provides several type of losses per cycle:
* Running sums (2us, 600us and 1ms)
 Losses over cycle
 Losses over beam presence
« Ambient losses

« Evolution of the losses over the cycle
* Ring configuration (PSB, PS) : 1ms/sample
* Transfer line configuration (LN4, TT10, ...) : 2us/sample

» Capture of the losses with adjustable ...
» Start of recording event :
e Basic Period, Beam Start, Beam End or Start of Cycle
* Delay after start event
« Sample Resolution [2us - 1.2s]

« Provides diagnostics data for the experts
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Interlocks

Software thresholds defined per loss type, monitor and cycle

« Evaluation of possible SW interlock at the end of the cycle

« Bad shots allowed before interlock counter setting provided

« Possibility to mask software interlock per loss type, monitor and cycle

Hardware thresholds defined per loss type and monitor (non multiplexed)
* Non maskable
« Evaluation of possible HW interlock is immediate

RBAC/MCS protected settings: A
« HW/SW thresholds, bad shot counter and masks

Provided alarms include:

 SW interlock (ERROR) =

«  HW interlock (ERROR)

 Beam Presence loss type masked (WARNING)

cgfql 04/12/2020 MPP - BLMINJ Software 4

\
7




Crate configuration & FESA Instantiation

Per crate:
1 combiner card with BP, BIN, BOUT, SCY timing inputs

(Max of) 8 acq. & proc. cards (64 monitors)

Problem: Crates with monitors that belong to different acc. zones
(InCA settings should be split).

Solution: Family of monitors
1 FESA device per family in the crate
Max of 8 families/devices allowed (1 per card)

(Our standard configuration is 1 device per crate)

In cfv-361-blmbt we instantiate 4 devices:
BT.BLM (BE BT acc. zone)
BTM.BLM (BTM_DUMP acc. zone)
BTP.BLM (BTP acc. zone)
BTY.BLM BTY acc. zone
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FESA
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Deployed Configurations PS RING

LN4 & PSB

ELECTRONICS

i tlmlng CTR
g - TT10 (SPS)
ELECTRONICS T
e ] BIS
timing
ELECTRONICS o il
hw inter lock
Blicdbhicbiesd BIS
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Deployed Configurations PS RING

TAIL CLIPPER
LN4 & PSB
FESA BLMINJ
ELECTRONICS imi
i timing CTR
FESA BLMINJ
kg _ TT10 (SPS)
ELECTRONICS interlock
— BIS
alieled
FESA BLMINJ
~_timing
ELECTRONICS A il
{ EFO('.__ BIS
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Deployed Configurations PS RING

nterlock " TAIL CLIPPER
. @
LN4 & PSB : éf%
FESA BLMINJ alarms 2 LASER
ELECTRONICS % 3
- timing =
FESA BLMINJ alarms _ —
i TT10 (SPS)
- g CTR
ELECTRONICS S—
——— BIS
EWLHTELIO(‘.K SPS SIS
FESA BLMINJ e,
SR _ LASER
timing
ELECTRONICS o L
|MEr 1O BIS

CE/RW 04/12/2020 MPP - BLMINJ Software




Deployed Configurations PS RING

interlock
INCA - - - =» TAIL CLIPPER
BLMINJ_VIRT %
LN4 & PSB 2%
FESA BLMINJ alarms 2 LASER
ELECTRONICS 5 s
. timing oI
INCA BLMINJ_VIRT
FESA BLMINJ .
S = LASER
s TT10 (SPS)
- g CTR
ELECTRONICS latieai
— BIS
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FESA BLMINJ e
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Deployed Configurations PS RING

OP GUI
EXPERT

interlock

GuI e e e
BLMINJ_VIRT s
LN4 & PSB e
FESA BLMINJ alarms 2 LASER
OP GUI

EXPERT
GUI ELECTRONICS timing

= CTR
INCA BLMINJ_VIRT

FESA ELMINJ alarms
: LASER
o TT10 (SPS)
” g CTR
ELECTRONICS ;
interlock BIS
e OP GUI
GuUIl
pvIlo%.l  SPSSIS
FESA BLMIN\I alarms
- LASER
timing
ELECTRONICS ;w_m ok i
|Mer 1O BIS
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Deployed Configurations PSRING

OP GUI
ey UCAP
R N AL Interlock AL CLIPPER
INCA I
BLMINJ_VIRT 3
LN4 & PSB | s
FESA BLMINJ Ak LASER
= OP GUI
EXPERT | NXCALS ELECTRONICS o
iz ~ timing CTR
INCA BLMINJ_VIRT 1
FESA BLMINJ alarms
LASER
Aot TT10 (SPS)
e CTR
ELECTRONICS —
OP GUI
GUI
UCAP
sw interlock
Egfiebgbigye S SPS SIS
FESA BLMINJ alarms
: : LASER
‘timing
ELECTRONICS e -
|MLEr 10 BIS
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Deployed Configurations: LN4, PSB and PS Ring

e Combiner card connected to BIS
Card \ Channel | 0 1 2 3 4 5 5 | 7
Card 0 |BR34.BLMIB.1L2.I ER12.BELMIB.1L2.1 |BR34.BLMIB.2L2.I ER12.ELMIB.2L2.1 |BR34.BLMIB.3L2.I |BR12.BLMIB.3L2.I ER34.ELMIB.4L2.1 |BR12.BLMIB.4L2.I
Card 1 |BR34.BLMIB.5L2.I BR12.BLMIB.5L2.1 |BR34.BLMIB.6L2.I BR12.BLMIB.GL2.1 |BR34.BLMIB.?L2.I |BR12.BLMIB.?L2.I ER34.BELMIB.8L2.E |BR12.BLMIB.8L2.E BLMINJ E GU/
Card 2 |BR34.BLMIB.9L2.I BER12.BELMIB.9L2.1 |BR34.BLMIB.1I]L2.I BER12.ELMIB.10L2.1 |BR34.BLMIB.11L2.E |BR12.BLMIB.11L2.E BER34.ELMIB.12L2.1 |BR12.BLMIB.12L2.I Xpert
Card 3 |BR34.BLMIB.13L2.I ER12.ELMIB.13L2.1 |BR34.BLMIB.14L2.E ER12.BELMIB.141L2.E |BR34.BLMIB.15L2.E |BR12.BLMIB.15L2.E ER34.ELMIB.16L2.1 |BR12.BLMIB.16L2.I BIS Select Conﬂguratlon
q] D

BIS_A BIS_B NO_BIS

« BLMINJ VIRT
* 1 Monitor = 1 Virtual Device

S5 BI34.BLMIB.20 | | B=BI34.BLMIB.35 | | BEBI34.BLMIB.1L1.E1 | | ®£BI34.BLMIB.1L1.E2 | | ®£BI34.BLMIB.1L1.E3

- el ol @ o

BIBLMApp (ComRAD)
BLMINJ Virtual Settings
Courtesy: Yu Wu

Je+00 Oe+00 | 1le+00 Je+00 le+00 Je+00 Je+00 le+00

=
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Deployed Configurations : PS Ring

BLMSYNC: SR B
« Concentrate losses in PS ring (i.e. 2 vme crates) TT2 (chv-559-bimpre)
PSB o
 Sum of the losses of all monitors interlock
« Threshold, mask and counter settings provided _ |
LINAC 4 et al PS fcﬁ.ess%ﬂfnﬁm
* Monitors hw/sw interlock status from BLMINJ RBBMA
* Interlock capabilities acting on tail clipper LTIM
« (Extra) Alarms added:
» sumOfLossesMaskeT (WARNING) o BIXTCLPS-BLM
* sumOfLossesThresholdBreached (ERROR) -
« syncAlarm (ERROR) '%%
FESA BLMINJ alarms S ASER
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Deployed Configurations : PS Ring

L i | ADISPLAY 07-10-2018 23:09:48
S 6& -> Survey enabled
« BLMSYNC Evolution Vistar: Q
* To be used in PS BLM Vistar fixed displays ||
« Calculates the sum (so far in the cycle) of the losses in the g I"""***'"“'***'**;;"':; s

Evolution data

* Publishes every 100ms ( 10Hz ) i

71— FTT.--!'F'FTTTT'F'FF-PF T TP T TP T T T TP T T T T YT TTT 'l ‘___ T
51 55 60 65 70 75 80 85 90 95 100 1 2 3 4

FT16 FTN

PS BLM Vistar
(currently in development)
1200 ms Courtesy: Denis Gerard Cotte

Evolution Data
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : PS Ring
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Deployed Configurations : TT10 (SPS)

Only interested in injection losses

Summary Acquisition added:
* Provides a summary of the injections in the cycle

Special timing configuration:
« BP = SIX.W20-CT + 22ms (2ms after injection)
« SCY = SIX.F1IKLO-CT + 1002 ms (2ms after last inj.)

publish data

4

SFTPRO1

04/12/2020
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inj1 inj2
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Deployed Configurations : TT10 (SPS)

Interlock:
« BLMINJ publishes swinterlock flag after every injection

 |If swinterlock = true for injection
« Further ones in the cycle will be inhibited by SIS
« swinterlock will be cleared for the next cycle

 |f threshold breached for 3 cycles in a row:
« SIS inhibits the beam

monitors
= - - - SPS SIS

FESA BLMINJ
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Expert Application & Diagnostics
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Expert Application & Diagnostics

File Weasian

LNFie versios

ol Oevios
e ERE LR LI DL TS DI TR T
Device - FEC
S TETEMINLEAMIL o B6T MG |-

Simus

= qK
B _Pmsle Jep s 34

Argursiios | Parsmeters  Caplus Peolebisn | Selbisg  Stabes | Combiner | Dhagnosties | 1T Cosfiguraiion

Offsen Curmens Sening

Cara by CAanni [ ] <] : g E E:
G i 158 50 50 50 ]
Card ? ]
Laid 3
Tard §
e a5
Card 6
Lard ¥
L] fad R

I
=

=l

=]
E[E BT EE 8=
ElE &S &S BE
ala s alawe
#lassss s
ole s 8w BE
Ble BT BT 5=
S5(e =5 oE 5=

T ALL SLT Cand 1, Charmal 1

Araleq Threshald Seming

Card 'y Cnanmnil 1 2 3 1

W e 55 155 155 155 155 155 155 155
Card 7 a a a T ] o o

i EETE ] ] L] ¥ ] L] ]
Card & a a ] T o o o
Lad 5 ] ] L] ¥ ] u u

i famd 6 ] a a C ] o o
Lard ¥ ] ] 4 v L] ] ]
Card R ] a a B o o 0

i| 3

g CET ALL SEN Cand B, L

B

7

§

1

MPP - BLMINJ Software 28




Expert Application & Diagnosti
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Expert Application & Diagnostics
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Expert Application & Diagnostics
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Conclusion

* Highly configurable system

« Adapted to the needs of HW experts and operators

* System validated in LN4 and PSB dry runs

C\E{W 04/12/2020 MPP - BLMINJ Software 43




THANKS!!

Questions?

home.cern
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