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OUTLINE

Lessons learnt from 311
* |nsulation principle & racks location
* Power distribution

e Existing racks

* DAQ Racks

* Monitoring
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LESSONS LEARNT FROM 3m x Im x 1m

With the construction of the 3m x 1m x 1m, we had now a huge
experience of “How to construct a neutrino detector?”.

We know also how to improve our design.
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LESSONS LEARNT FROM 3m x Im x 1m

We learnt also more about noise
requirement, for example to minimize
the noise we had installed copper
plates for GND and use some shielded
cables to improve the system.
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LESSONS LEARNT FROM 3m x Im x 1m

Others things...

galvanic insulator .
sensors position

Cabling convention
flanges connector

standardization

sensors choice
precision

sensors type



CERN EP-DT
~7 Detector Technologies
Eidgendssische Technische Hochschule Ziirich

Swiss Federal Institute of Technology Zurich P 4

> b 23/03/2017

LESSONS LEARNT FROM 3m x Im x 1m
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One big difference btw ProtoDUNE

DP & the 3m x 1m x 1m concept
will be the differentiate grounding * W
(Cryostat/Building). siow 3 e
CONTROL/MOTORMI_I_u
/DAQ racks S————
Insulation
—_— transformer
FLANGE
Dielectri.cal @
connection Bu”ding
Ground
CRYOSTAT
Ground
CRYO
CONTROL
Dielectri'cal
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RACKS LOCATION

i : Blg. ground 400Vac inputs (NP02_R01, NPO2_R03, NP02_R13)

J

Cryostat ground

|

CRYOGENIC PROCESS

Num. Technical Name |[Name Category Function Consumption
| Rack 01 NPO2_RO1 GEN - Alim General Power distribution for PCS, General , DCS and D35 (400Vac, 220Vac, and 24Vdc) - Filters, UPS, redundancy and analysis are also installed in this rack to ensure protec] 20kVA
. | Rack 02 NPO2_RO2 GEN - Com General This rack is composed by switch, computers, keyboard, screen; it allowed to have an access to the control/security system and create a network
| . Rack 03 NPO2_RO3 MOT - 01 CRP Motorisatio)CRP Motorisation system 20kVA
. N | Rack 04 NPO2_RO4 MOT - 02 CRP Motorisatio)CRP Motorisation system
| N N Rack 05 NPO2_ROS5 PCS - Main PCS Main cRIO controller for PCS (Rack A, B, C & D); it collect every data from PCS and allowed to avoid multi-cabling system
N N POZ | Rack D6 NPO2_ROG Interface General Level Meter system + Spare for lectronics system
| N N N Rack 07 NPO2_RO7 DSS DSS CRIO controller dedicated to safety (interlock, logi
N N POZ_ N | Rack 08 NPOZ_ROB DCs DCS Power distribution for HV (PMTs, FFS, GRID, LEMS...) it will be composed by to CAEN chassis and HV filter boxes
| NPOZ R13 N Rack 09 NPO2_R0O9 PCS- A PCS Proximity rack - Resistive measurement (Thermometer and resistive chain) 1/2
N - N | Rack 10 NPO2_R10 PCS-B PCS Proximity rack - Resistive measurement (Thermometer and resistive chain) 2/2
| N N Rack 11 NPO2_R11 PCS-C PCS Proximity rack - Heaters & LEDs control / Pressure measurement
N N POZ R12 | Rack 12 NPO2_R12 PC5-D PCS. Proximity rack - Heaters & LEDs power / insulation transformer for Raspberry power
| — N N Rack 13 NPO2_R13 DAQ - CRO DAO CRT + power distribution for DAQ + Communication 20kVA
: NP02_R11 N | Rack 14 NPO2_R14  |DAQ-PMTs  |DAQ Light readout
| NP02 Rlo N Rack 15 NPO2_R15 DAQ - CRT DAO Charge readout
. - | Rack 16 NPD2_R16 Cathode DCS Rack system design by Heinzinger {power supply for cathode)
| NP02_R09 i
| .

: I
| .
: I
(Y B == P ]
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CERN STARPOINT
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EXISTING RACKS

A large part of these rack are already built
and functional. They are currently used for
the 3m x 1m x 1m since September 2016 and
they will be moved when they will be
available.

Only some minor modification to add more
sensors and to improve the system are
needed.
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We had conceived these racks to be standard and
like these they are easy to reproduce, to transport
and to adapt.

U EE

RACK & — Detector

RACK 1 - Alimentation  RACK 2 - Computer + RACHK 3 - Process RACHK 4 — Detectar RACHK 5 — Detector
+ Répartion Communication Control System Safety System 1 Safety System 2 Control System
I"-T\"r,' . Distant Rack D"'""-‘:_'_j‘:‘_’- |"-T:‘r|' PH-DT ETH Remote Rack [rosrs e dman
B2 | Detector Technologies - I B T 3 et | Detector Tochnotogies - [ e[ o [ e -
- I p— | Jpamsré cur- 5. @oURGEDS . . AEALT 2 ! = I pr— | - T p——y o
Frp=ri: eI [

Distant Racks Remote Racks
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DAQ RACK STANDARDIZED

Unité de Hauteur - U=44 45mm
Unité de largeur : TE=5.08mm
10 |- 400vac from NPO2_R13
2u Controle 400Vac . .
Y Work in progress for the design of the 3 DAQ racks
2 prog g .
de Hauteur : U=44.45mm s5u
_ su
Unite de largeur : TE=5.06mm 7u Ins. Trans 01/ Ins. Trans 02
H
1u - 400vac from NPO2_R13 su
2u Controle 400Vac 10U . . . . . . .
o it | - Tors8/ Tt When final design will be established it will be possible to start
4u SPARE U
éﬂ 13U . .
14U
o . — construction of the structure to be ready when we will move racks
&u 16U
5U CAEN POWER SUPPLY HV
17u
Lo b to blg. 887 (EHN1
1nu 1a0 | | 'ns Trans 07/ ins. Trans os . .
12U ; 20U
1BU 5 SPARE v
18U o
o litter box 1 (size to be ::3 Ins. Trans 02 / Ins. Trans 10
eine)
e define) =
17u SPARE FOR CABLING <- positive PMTs signal,#HV from CRYOQSTAT 250
18U v o
eu erbox 2 isize to i:ﬂ Ins. Trans 11/ Ins. Trans 12
derinr
ou define) oy
21u SPARE 1 23U
22U FPatch Panel UTCA ¥ < negative PMTs signal from CRYOSTAT 30U 3.3 Vdc distributor
BU alu
2u 320
sU 33U 2.1 Vdc distributor
26U <- Fiber (Time, trigger) 34U
7u B d signals U
28U 36U 1.8 Vdc distributor
1U £
30U B
31U 35U 1.4 vdc distributor
B SPARE a0y
B a1y SPARE
34U 420
E 13U
3BU Calibration box (size to be asy SPARE FOR UPS
7u define) U
38U
Y
40U NPOZ_R15
41U SPARE DAQ - Charge readout
22U
23U
SPARE FOR UPS
U
a5u
NPO2_R14
DAR - Light readaut
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MONITORING

5 unicosHMLL WA105_SC

== Every (RT+FPGA) parts are ready to display the

ProtoDUNE version (some minor modifications
will be necessary and a SCADA version dedicated
for ProtoDUNE DP).

5 unicosHM L WALDS_SC

5-\:.[3:[5 visoniunicosObjectiGener alunTreeDeviseOw erview. pnl & )[4 ][ e | 20 | & | B | u .

WA105 - Slow Control Process
# -2017 03.22 07:51:33.821 ‘PEDDDW
Device Overview

Select Display by Vyidget | Snapshot (4 [Device 6510128 %

Data Server.

Front-End:

Application

Device type =¥
Dormain: =
Mature: * v
Alias V|

‘Ana\ng Input - Position Status | =

= 1 Unack.

CPC_WordParameter
CPC_AnalogParameter
CPC_ProcessControiObject
CPC_Wordstatus
CPC_AnalogStatus
CPC_Digitalilarm
CPC_Digitallnput
CPC_Analoglnput

M rcs

[ R Sk ] 4| & . ae a

WA105 - Slow Control Process RIEER zawmm 2z

<t il e o [rten e ow | | z
, z

Unack

INSULATION SPACE: ATMOSPHERE:

- [E)
-[3]
=[]
&3]
=[3]
5]
5]
=

=l sc
wIs
T SCFT
7 Dss
#[E] cPc_controler
#{%] CPC_Digitaloutput
#[%] CPC_AnalogOutput

TEDHD TED

Filtered in[dist 1. % : 3055/3055

Remaining time [ Device | dist_1001

L 20170321 45034 NFO Select D01 -
' -

pr— [—— Device [ ai_1 001 Senct
L 20170321 18344603 WFD__ SelectD01 .
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Thank you...
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3m x 1m x 1m network
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