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FACILITIES AND INTERFACES OVERVIEW

B ESSI
B ESSERIC
<+ Ethernet cable for the control system

EPICS

HV, LV cables
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DE LA RECHERCHE A L'INDUSTRIE

CQa FIRST FIRMWARE TESTS AT CERN

During the CERN tests, we have tested the FPGA firmware version 0.4
3 seconds of raw acquisition

As the pulse was less than 1 Hz, a file could contain 2 pulses

We have done 3 runs (3 files)

Python script to display data. With a trigger level the python script

could concatenate and display interesting sections (see the adjacent °

picture, trigger level, pre-trigger and post-trigger could be set)

Work fine but many boot was needed before having a working acquisition
system.

Dumping data into a file takes ~7 min
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In parallel we used the ACT (Acquisition Chain Tester) for displaying several histograms in real time in order to try to discriminate

neutron from gammas
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DE LA RECHERCHE A L'INDUSTRIE

HV 1eEsTs witH THE SY4527 10C

Voltage: (u, 0) = fct(channels) Current: (u, o) = fct(channels)
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Goal: test High Voltage stability (voltage and current)

e We provided the tool to CEA/DEDIP to store and analyse data over a long time (EPICS

archiver + python scripts)
e First test of the CAEN IOC in real situation: send our feedbacks to CAEN
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CZ2A HVILV CONTROL AND MONITORING

High voltage — interposed 10C

I0x0S IFC1410
/ Caen SY4527 crate \ / : \
CAserver: I0C CAserver: |IOC

[ PV getter (ai/bi) J inp CP»[ PV getter (ailbi) ]\

P
out PR PV setter (ao/bo)

- |
[ PV setter (ao/bo) | :

inp CP PV Read Back Value (ai/bi)
ke 4
/ CTCPU

EPICS network
CA client: CS-studio

Board 02

Channel 000

ON / OFF channel | =

=

e Naming and Timestamping are not ESS compliant => interposed |OC
e Minor drawbacks:

o SY4527 PV is still accessible by Channel Access

o it doubles the number of PVs for controlling nBLM high voltages

Voltage
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CZA GAS CONTROL AND MONITORING

e PLC factory not used

e S7PLC and Modbus server: compliant with ESS (S7PLC for
monitoring and Modbus for setting)

e CEA tools:
o PLC parser tool (CSS plugin): builds the communication IOC from a
Siemens development environment

o DXF20PI tool (CSS plugin): autocad view conversion to CSS view

e First distribution rack integration: end of March
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NEUTRON DETECTION CONTROL AND MONITORING:

SOFTWARE LAYER

IFC1410
nBLM application

nblapp
(CEA)

nds3epics

nds3

mem_dma_reader_tsc test application

(DMCSICEA)
' EPICS clients and servers
(.‘Sfé;g) CSS studio / archiver / alarms / I0C

A

tsc N
kernel module Ethernet
(I0x08)

........................ I KIFC141O

PowerPC CPU

FPGA Linux
(I0xOS/DMCS) — L >
\ - nBLM acquisition IOC
up to 6 nBLM iy FPGA PCle = forupto 6 detectors
detectors ADC3111 = neutron detection [=> =
DDR3 | DDR3 DDR3
512 MB 512 MB 2 GB
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NEUTRON DETECTION CONTROL AND MONITORING:

DATA FLOW

Type of data sample (bit structure associated to a CB channel)

e Eventinfo -> asynchrone
e Neutron count -> 1 MHz
e Raw data -> 250 MHz

e Periodic data -> 14 Hz

DMA
transfer

frames | DDR3 | streams

Stream
copy
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Periodic
Processing
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NEUTRON DETECTION CONTROL AND MONITORING: g
b

OBSERVED LIMITATIONS

With firmware v0.5 boot problem has disappeared

Registers readback does not work for multiplexed registers
Software/firmware stability : run with all circular buffers activated
during 2 days

1 DMA transfer at once

Software overcharge: many software DoD (with PVs instead files)

Periodic data at 100 Hz => linear counter in archiver

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

counter (100 Hz) when periodic data are pushed Page 10



EPICS clients and servers
CSS studio / archiver / alarms / 10C

/[FC141O

up to 6 nBLM o
;> AD‘U.J N

driver

<>

PowerPC CPU

Linux

nBLM acquisition I0C
for up to 6 detectors

» O
o O
o

Questions/Tests will done by ICS:

Ethernet

EPICS clients and servers
CSS studio / archiver / alarms / |IOC

/Concurrent Technology

Intel CPU x86 64 bits @2.50 GHz

w
%]
(w)

‘> Linux

»
>

‘n' nBLM acquisition I0C

up to 6 nBLM
detectors

forup to 6 x 'n’ detectors

driver

RAM 3

\& A A
Backplane PCle| |Ethernet
f]FC141O
PowerPC CPU
Linux
Y. >
FPGA £ Firmware loading
b ADC3111  —p Sl [&— 85

neutron detection

<>

DDR3 | DDR3
512 MB 512 MB

e Isone CT CPU is enough powerful for up to 6 IFC1410 in a crate ?

e¢ How many working DMA channel we have ? could we have one IOC per IFC1410 ?
Performances: All IOs runs on CT (EVR, intermediate HV/LV, gas, neutron detection IOCs)
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CZ2A CONTROL SYSTEM PLANNING

Move to new strategy (I0OC on CT)
Completion of acquisition development : conversion, file transfer, firmware update
adaptation

MRF-EVR development and integration

Completion of PLC process development

Software development for PLC gas (communication and database)

CSS development for a complete system

Individual test for each subsystem development

Acceptance tests development

Saclay test stand preparation : archiver, EEE/alarm server, gas chassis, MTCA

v
Migration to E3 (depends on complexity and ICS support)

Migration with PLC factory (depends on complexity and ICS support)
Correction of issues

Documentation

ESS test stand preparation and installation Page 12



DE LA RECHERCHE A L'INDUSTRIE

CZA TEeESTS STAND AT SACLAY

/

MTCA

crate
?RTM card 2[]

Network interfaces
D Front panel

i Gl IFC1410 - nBLM MRF (L) AMC connection
Conolirrent Slave: End Point EVG/EVR D RTM connection
Login: root Technologies .
3 Login: root
G Pwd: No password ??7?
Login: iocuser
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ipdpl 132.166.14.133 132.166.14.99
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First step: Tests stand in Saclay
Second step: Vertical integration tests
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CZA CSS VIEWS FOR THE VERTICAL INTEGRATION TESTS

3 mains tabs:
nBLM neutron detection | Devices settings per detector | Line device settings

§21 nBLM_daq.opi %

Periodic data| On demand: Event info| On demand: Raw data | On demand: MIW Neutron count | Configuration |

o e

Raw data Trigger Numberofsamples [0 ]

N K S RN N 7 P Y P [

65535,

Circular buffer activation [ €8 :Z:::
Periodic data | On demand: Event infoi On demand: Raw data | On demand: MTW Neutron count | Configuration‘j | i
cho J‘E‘g cha chs -
Neutron count in nominal Neutron count in current repetition rate 200000000 x8ns \ WWV
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um of samples (Q) 898972550 Peak time M 36 10 154 68 50 10 154 35 45 0 142 -
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TOT m 95 37 277 257; 1 250 277 104 98 23 312 77 G5 5 Sz
Positive saturations 21758
Qduring TOT -593398 647277 -1638160 -108220 -1596995 38415 -1638160  -1525134 -242603 260716 -751495 -23022 -334982 507799 -1638160 -2185
Neutron count 6256288 Event count 10000 10000 10000 10000
Neutron count in nominal repetition rate Neutron charge (Q) in nominal repetition rate
6256360,00 o m [1m e 922229282 ‘ . i
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6254763,00 ‘ ‘ | 895534359
[-—MEBT:PBI-nBLM-CHO-Tnom_neutronCount-RB| [-—MEBT:PBI-nBLM-CHO-Tnom_sum_of_samples-R8]|
Histograms for all events
7,1209E45 7,1193€45 e Type of data Sample
s ] s ] o ] . Periodic data -> 14 Hz
sea se4 se4 e  Eventinfo -> asynchrone
£ a4 E 1 Laea 4 Laea
e Raw data -> 250 MHz
U 3E4 E U3E4 4 U3Es
e  Neutron count -> 1 MHz
2E4 E 264 4 264 ]
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. s .
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-1E4 -9E3 -8E3 -7E3 -6E3 -5E3 -4E3 -3E3 -263 -1E3 -SE1 0 20 40 60 80 100 120 140 160 180 200 220 240 260  298,5 -7E5 -6E5 -5E5 HDF5 flles for DOD
peak value [ADU] TOT [sample]
) High limit Low limit ) High limit Low limit
X-axislowlimit | -10000ADU | MStogram width 0 - 210000 ) || x-axislow limit Osample  |IRECREGTNEE 300 2 0 ) || xaxistownmt [ -700000a | ™ e
50,00 = B 1,50 = 3500,00 =
X-axis high limit | 0 ADU 200 X-axis high limit | 300 sample | 200 X-axis high limit | oQ 200
Nb of elements (constant) Nb of elements (constant) Nb of elements (constant)
Input signal -6882 Number of counts 125331 Clear histogram Input signal 77 Numberofcounts 125334 Clear histogram Inputsignal 334982  Numberofcounts 125330 Clear histogram |
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CZA CSS VIEWS FOR THE VERTICAL INTEGRATION TESTS

2nd tab: Devices settings per detector i Board number
: = ares channel numbet LV status
- mes I
kind . 0
HV Settlng per Board index Voltage
aree detector Voltage connector
i Channel ¥ Gas line statug| :
ON / OFF channel | ™= & - HATEMT
Voltage | [ J crate SY452 || g ok channel on
¥ Gas line status j LV line status || ® WARNING:
@ chturned off mapping
Maximum curreni | | HV status @ chinover curren ot aura
# Crate 5Y452 Current monitor ’ mesh @ chinin over voltage
) drift @ chinunder voltage
o LV line status offset current | ] @ ch OFF because external tri|
HV status maximum voltage I I @ ch OFF because of over currer
status C Isable 0ard Interiock protectiol
ACQ @ chdisabled by board interlock protecti
mesh ramp up I I Wi @ ch off due to power failure
drift @ chwith connector over voltage detecte:
ramp down | | ¥ clock @ temperature error (>85 or < 5°
time before trif | | ¥ MCH MTCA
ACQ status ;
Restore config after power ol | == g -
W ADC311 ramp down on kill/trip | ee g - kind ) ready
@ clock channel on ) ares gas flow (A10
2 MCH MTCA ramping UE | @ ] ek gas flow (A19
ramping down | @ @ _ pressure
OVERCURRENT conditior | @& @ WGasiline stane i .
OVERVOLTAGE conditior ) D cratesv452 et
2 software errol
UNDERVOLTAGE conditior | & @ i iR ordoare e
reached VMAX conditior | @ @ i
OFF due to external TRIP line signz | @& @ ) mesh
OFF due to internal OVERCURRENT conditior ) ¥ drift
disabled by board INTERLOCK protectior | & @
OFF due to exceeded power limit(>1.5% | @ @ ACQstatus
@ ADC311
¥ clock G t t
as status
@ MCH MTCA
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CZ2A CSS VIEWS FOR THE VERTICAL INTEGRATION TESTS

3rd tab: Line Devices settings

e pergasline

e perlLV line (8 channels each)

Win direct !!

Channel $(LV_CH)

LV board parameters and status
pawerfailocal power suppy)

Firmare checksumerror

HVMax cafbraton error

Temperature cabration error

undertemperature (<)

over temperature (6570

cesece

Softw

Switch on group n*
Switch off group n*

@) @ ?Ckarboadalarms?
ot

onfoFF % Temp
Voltage Status

® ok, channelon
. WARNING
mapping

Vohage connector

Current

Vohage
Voltage min

Voltage max

disabled by b
offduetop

Currentlimit

Ramp up

TTH T

Ramp down

Channel $(LV_CH)

On/OFF % Temp

Current

Ramp up

1T

Ramp down

@ temperature error (58

WARNING:
mapping
not sure

Channel $(LV_CH)
On/OFF Temp
Votage status

Vohage connector @ ok channelon

|Voitage connector

Channel $(LV_CH)
OniOFF % Temp

Votage Status

== Flow
mmm No flow

MEBT & DTL1 line

v

Gas flow regulation
| Start |
Interlocks
| View |

Bypassed: 0|
Tripped:

Ack.

Device name

Current value

10

10

PRSP BPETETETES APE ST SR AT

[ EPEETIIN SR ErTIN SRS AR SR
L/h

1 PN S—
2019-02-11
09:55:31

— T T T T T —T— T

2019-02-11 2018-02-11 2019-02-11
09:55:40 09:55:45 09:55:50

—PBI-FT-AL0:FIWR —PBI-FT-AL9:FIWR [— |

\/

Auto/Manu

Current
Voltage
age min
lage max
rentlimit

Ramp up.

Jn

e down

® chumed off

® temperature error

@ ok channelon

WARNING:

mapping
not sure

annel $(LV_CH)

On/OFF W Temp
Status

5 .

Current

Voltage

age min

lage max
rentlimit

Ramp up

1T

mp down

@ ok channelon

WARNING:

mapping
not sure

@ ch disabled by board interlock protection
@ choff due to power fai

annel $(LV_CH)

oFF -

Temp

|

@ chinover current

WARNING:
mapping
not sure

I»
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Thank you for your attention
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