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1. Introduction

1.1. Purpose of this document

This documents presents the interfacing of the WS ACQ SYS to the ESS. In this
context, the term interfacing has a general meaning intending the overall
interfacing, excluding the software related issues. Therefore, in the present
document we are dealing with:

the cables, copper and fiber

the cable ways — penetration used

the connectors

the connecting boxes or plates

the racks hosting ACQ SYS hardware modules,
controllers

the support system hosting WS ACQ SYS items in the machine tunnel,
mainly the AFE and the SCINT

the interfacing to the Machine Protection System

including motion

The document has been subdivided machine wise, starting with the MEBT section
and ending with the A2T section.

1.2. Definition and acronyms

Abbreviation

Explanation of abbreviation

WS Wire Scanner

ST Elettra Sincrotrone Trieste

ESS ESS ERIC

ACQ SYS Acquisition System

AFE Analogue Front End module

OFE Optical Front End module

BE Back End module

BEmod Modified Back End module

SEM Secondary Emission Monitor

SCINT Scintillator

MEBT Medium Energy Beam Transport ESS accelerator section
ELLIPTICAL Elliptical ESS accelerator section

MBL Medium Beta Linac of ESS accelerator

HBL High Beta Linac of ESS accelerator

A2T Accelerator to Target ESS accelerator section
AT Accelerator tunnel

GSA Service Area
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2. Interfaces of the WS ACQ SYS to the ESS

In this section we present all the physical interfaces that have been identified and
worked out between the WS ACQ SYS and the ESS accelerator complex.

In the previous PDR -1 data package (ref. [1]) the different existing interfaces have

been listed per categories:
- mechanical interfaces
- electrical interfaces
- optical interfaces

In this document, we present the detailed arrangement for all these interfaces.

2.1. THE WS ACQ SYS block diagram and layout

The WS ACQ SYS is intended for the control of eleven (11) wire scanners located
along most of the ESS accelerator tunnel. Figure 1 shows the WS ACQ SYS

block diagram.

To better present the existing interfaces of the WS ACQ SYS, in figure 1 the
overall block diagram and layout is presented.

(

MEBT )

RACK  FEB-030ROW:CNPW-U-008

] [RACK FEB-030ROW:CNPW-U-010

ws MEBT-010:PBI-WS-001

WS MEBT-010:PBI-WS-002
-

|

BET(* FEB-030ROW:PBI-WSBE-001 )
MEBT-010:PBI-WSAFE-001 [ uTCA ]
BE2 (" FEB-030ROW:PBI-WSBE-002 ) ( )
LAN
Power dist
BE3( FEB-030ROW:PBI-WSBE-003 ) ( )
AFE3  ((MEBT-010:PBI-WSAFE-003
[ uTCA 2xADC 10 ch ]
( LAN )
[ Power dist ]

mcrRL( FEB-030ROW:PBI-ECAT-005 )

Ws1 MEBT-010:PBI-WSA-001
Ws2 MEBT-010:PBI-WSA-002
Ws3 MEBT-010:PBI-WSA-003

(Fods) (W) (A ) ((BE) (W) (Wich) (AOC) ((AWsw) (P60)
3ch 10ch

Figure 1la — WS ACQ SYS general layout
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( SPOKE
RACK  SPK-020ROW:CNPW-U-018 ] [ RACK  sPK-020ROW:CNPW-U-018
Ws1 [ SPK-020LWU:PBI-WS-001 ] MCTRL [ SPK-020ROW:PBI-ECAT-001
ws2 [ SPK-040LWU:PBI-WS-001 | WSAT (sPK-020LWUPBI-WSA-001 |
ws3s  (sPK-0SOLWUPBIWS-001 ] WSA2 ( sPK-020LWU:PBI-WSA-002 |
861 SPKOZOROWPBIWSBE00T ) WSAT ( SPK-040LWU:PBI-WSA-001 |
AFE1 (SPK-020LWUPBI-WSAFE-001 ) Wesa (_sPr-osoLwuipBI-wsA-002
WSAT ( SPK-050LWU:PBI-WSA-001
BE2( SPK-020ROW:PBIWSBE-002 )
WSA2 ( sPK-050LWU:PBIWSA-002 |
AFE2 [SPK—040LWU:PBI—WSAFE—OO1]
uTCA
es [ sPk-osorow:PBI-wsBE-003 )
AFE3  (SPK-0SOLWU:PBI-WSAFE-001 ) ( AN
uTCA 2% ADC 10 ch ( Power dist
( LAN )
[ Power dist ]

(Racks) ((Wws j’ [AFE)’

‘ ‘ ‘ ‘[ BE ) (MCTRL) (utcA) ((ADC ) (LANsw) ((PDU )
2 3 3

s)la)l2)lall2) 2]

Figure 1b — WS ACQ SYS general layout
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(

Elliptical

RACK  MBL-030ROW:CNPW-U-018

][ RACK  MBL-030ROW:CNPW-U-017 ][ RACK  HBL-020ROW:CNPW-U-018

][ RACK  MBL-040ROW-CNPW-U-018 ][ RACK  HBL-030ROW:CNPW-U-018

5
BE
IAFE
BEm|
FE
sC
5C

sC
sC

MBL-020LWU:PBI-WS-001
' MBL-030ROW:PBI-WSBE-001 '

ws MBL-040LWU:PBI-WS-001 ws HBL-020LWU:PBI-WS-001

ws MBL-050LWU:PBI-W5-001 ws
¢ (oo )
HBL 020ROW:PBI-WSBE-001 ws MBL-050LWU:PBI-WS-001

MBL-020LWU:PBI-WSAFE-001

MBL-030ROW:PBI-WSBE-002

MBL-020LWU:PBI-WSSC-004

|

e MBL-030ROW:PBI-WSBE-003 AFE ((HBL-020LWU:PBI-WSAFE-001
AFE BL-040LWU:PBI-WSAFE-001

AFE MBL-050LWU:PBI-WSAFE-001 -
BEm MBL-030ROW:PBI-WSBE-004 o HBL-020LWU:PBI-WSSC-002

sc HBL-020LWU:PBI-WSSC-001
OFE MBL-030ROW:PBI-WSOFE-002 SC HBL-020LWU:PBI-WSSC-003

uTCA 2XADC10¢ch

|

il

LAN

MBLOZO LWL NESCa0] sc HBL-020LWU:PBI-WSSC-004
sC MBL-040LWU:PBI-WSSC-002

uTCA 2xADC 10¢h
sc MBL-040LWU:PBI-WSSC-003
sc MBL-040LWU:PBI-WSSC-004

LAN

ws MBL-020LWU:PBI-WS-001 ws HBL-020LWU:PBI-WS-001
MBL-040LWU:PBI-WS-001 MCTRL HBL-030ROW:PBI-ECAT-001

WsA HBL-020LWU:PBI-WSA-001

MCTRL MBL-040ROW:PBI-ECAT-001 WSA HBL-020LWU:PBI-WSA-002

BEm (" HBL-020ROW:PBI-WSBE-002 wsa  ( MBLO20LWUPBIWSA-001
BE MBL-030ROW:PBI-WSBE 005 OFE wsA  (MBL020LWU:PBI-WSA-002

=
0
>

WSA MBL-040LWU:PBI-WSA-001
WSA MBL-040LWU:PBI-WSA-002

WSA MBL-050LWU:PBI-WSA-001

LAN

Power dist

WSA MBL-050LWU:PBI-WSA-002

uTCA

LAN

' Power dist '

@
&
3

—

MBL-030ROW:PBI-WSBE-006

-

(T]

' Power dist '

OFE l MBL-030ROW:PBI-WSOFE-003 l

sc MBL-050LWU:PBI-WSSC-001

sc MBL-050LWU:PBIWSSC-002
MBL-050LWU:PBI-WSSC-003

sc MBL-050LWU:PBI-WSSC-004

uTCA 3xADC10ch

w
A

LAN

Power dist

sIe)le) e ls) (o) (4] (2] (s ) (5] (5
8ch 10ch

Figure 1c — WS ACQ SYS general
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( A2T )

RACK  Az2T-010ROW:CNPW-U-006

ws [ A2T-1200RFPBIWS-001 |

Be [ A2T-010ROW:PBI-WSBE-001 )

AFE [AZT—1 20DRF:PBI-WSAFE-001 ]
BEmod

( AorororowpBlwsBE-002 )

ore( A2r-o10ROW:PBI-WSOFE-001 )

sc ((A21-120DRFPBIWSSC-001 )
sc ((A2-120DRFPBIWSSC-002 )
sC (" A21-120DRF:PBI-WSSC-003 )

sc ((A21-120DRF:PBIWSSC-004 )
MC

TRL

( Azroiorowesi-ecaTo01 )

WSAV [AZT—]ZODRF:PBI»WSA»OM ]

WSAH [ A2T-120DRF:PBI-WSA-002 ]

uTCA 2xADC10ch

( LAN )

Power dist ]

(Racks ) ((ws ) (AFE )

1[1\1

('BE ) (MCTRL) ((uTcA)

1{1\1

2ch

(ADC ) (LANsw) ((PDU )

2{1}1

10ch

Figure 1d — WS ACQ SYS general layout

In figure 1(a-d), the different parts of the WS ACQ SYS are indicated along with
their location in the ESS accelerator complex; it has also to be noted here that the
WS ACQ SYS deploys both copper cables and fiber optics. Therefore, its cabling
and routing needs to be shared well in advance, in full detail, with the ESS cabling

and installation staff.

The WS ACQ SYS starts right off the accelerator vacuum chamber where the
AFE will be mounted on-board the accelerator and as close as possible to the

wire scanner itself.

Mechanically speaking the WS ACQ SYS ends at the specific racks hosting the
BEs and the OFEs, not to forget the u-TCA crates and the motion controllers.
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3. MEBT section WS ACQ SYS interfaces

In this section, the mechanical interfaces and the cabling needed for the MEBT WS
ACQ SYS is presented.

3.1. MEBT in-tunnel mechanical interfaces

(mEeBT-010:PBI-WSAFE-003 )

MEBT-010:PBI-WSAFE-002

MEBT-010:PBI-WS-003 MEBT-010:PBI-WSAFE-001

MEBT-010:PBI-WS-002 ==

MEBT-010:PBI-WS-001

I

TIINET— TR
N LT —— B
TINE T —— )
TINC T —— )

Motor

Encoder

Limit switches

Figure 2: MEBT cables and connectors from WS to MEBT patch panel.
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3.2. MEBT WS ACQ SYS cabling (long run)

AT FEB

A
o))
o
?]
y

Figure 3 Long run cables (= 60 m) from MEBT (AT area) patch panel
to the MEBT racks in FEB area.
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3.2.1. MEBT WS ACQ SYS cabling diagram
o e |1
AT | FEB o e

VST Qv w00

Mator

-
T

ADC 1-10ch

Figure 4 MEBT with motion controller and WS acq illustration

3.2.2. MEBT WS ACQ SYS cabling table

MEBT-010:PBI-WS-001
MEBT-010:PBI-WS-001
MEBT-010:PBI-WS-001
MEBT-010:PBI-WS-001
MEBT-010:PBI-WS-001

MEBT-010:PBI-WS-002
MEBT-010:PBI-WS-002
MEBT-010:PBI-WS-002
MEBT-010:PBI-WS-002
MEBT-010:PBI-WS-002
MEBT-010:PBI-WS-003
MEBT-010:PBI-WS-003
MEBT-010:PBI-WS-003
MEBT-010:PB1-WS-003
MEBT-010:PBI-WS-003

AT
AT
AT
AT
AT

AT
AT
AT
AT
AT
AT
AT
AT
AT
AT

DB-9male, All metal, EC, Pins Crimp

DB-9male, All metal, ENC, Pins Crimp
Souriau UTO6128PH male

DB-9Female, All metal, ENIC, Pins Crimp
FCTFL2SS7-K12108-25

DB-9male, All metal, ENC, Pins Crimp
DB-9male, All metal, ENC, Pins Crimp
Souriau UTO6128PH male

DB-9Female, All metal, EMC, Pins Crimp
FCTFL2SS7-K12108-25

DB-9male, All metal, ENC, Pins Crimp
DB-9male, All metal, EC, Pins Crimp
Souriau UTO6128PH male

DB-9Female, All metal, EMC, Pins Crimp
FCTFL2SS7-K12108-25

ref. WS cable database extract 20180220.xIsx — ESS (File by J. Norin).

MEBT-010:PBI-WS-001 Actuator encoder
MEBT-010:PBI-WS-001 Actuator LS
MEBT-010:PBI-WS-001 Actuator motor
MEBT-010:PBI-WS-001 AFE control
MEBT-010:PBI-WS-001 AFE signal

MEBT-010:PBI-WS-002 Actuator encoder
MEBT-010:PBI-WS-002 Actuator LS
MEBT-010:PBI-WS-002 Actuator motor
MEBT-OL0:PBI-WS-002AFE control
MEBT-010:PBI-WS-002 AFE signal
MEBT-010:PBI-WS-003 Actuator encoder
MEBT-010:PBI-WS-003 Actuator LS
MEBT-010:PBI-WS-003 Actuator motor
MEBT-010:PBI-WS-003 AFE control
MEBT-010:PBI-WS-003 AFE signal

FEB-030R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-030R0W:CNPW-U-010
FEB-030R0W:CNPW-U-008
FEB-O30R0W:CNPW-U-008

FEB-O30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-030R0W:CNPW-U-008
FEB-030ROW:CNPW-U-008
FEB-O30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-030ROW:CNPW-U-008
FEB-030R0W:CNPW-U-008

FE8
i)
i)
i)
i)

FEB
Fi
i)
FEB
i)
FEB
i)
i)
FEB
FE8

FEB-O30R0W.CNPW-U-010
FEB-O30R0W.CNPW-U-010
FEB-Q30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-008
FEB-O30R0W:CNPW-U-008

FEB-O30R0W:CNPW-U-010
FEB-O30R0W.CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-O30R0W:CNPW-U-008
FEB-O30R0W:CNPW-U-008
FEB-O30R0W.CNPW-U-010
FEB-O30R0W.CNPW-U-010
FEB-O30R0W:CNPW-U-010
FEB-030R0W:CNPW-U-008
FEB-O30R0W:CNPW-U-008

DB-9male, All metal, EMC, Pins Crimp
DB-9male, All metal, EMC, Pins Crimp
Souriau UTOGL28PH male

DB-9male, All metal, EMC, Pins Crimp
DB-25 male, metal housing

DB-9male, All metal, ENC, Pins Crimp
DB-9male, All metal, EMC, Pins Crimp
Souriau UTOGL28PH male
DB-9male, All metal, EMC, Pins Crimp
DB-25male, metal housing
DB-9male, All metal, ENC, Pins Crimp
DB-9male, All metal, EMC, Pins Crimp
Souriau UTOGL28PH male

DB-9male, All metal, EMC, Pins Crimp
DB-25male, metal housing

Figure 5 Cabling from AFE to ADC board
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MEBT-010:PB1-WS-001 Actuator encoder
MEBT-010:PBI-WS-001 Actuator LS
MEBT-010:PBI-WS-001 Actuator motor
MEBT-010:PB1-WS-00L AFE control
MEBT-010:BI-WS-001 AFE signal

MEBT-010:2B1-WS-002 Actuzator encoder
MEBT-010:PBI-WS-002 Actuator LS
MEBT-010:PBI-WS-002 Actuator motor
MEBT-0L0:PBI-WS-002 AFE control
MEBT-010:PBI-WS-002 AFE signal
MEBT-010:2B1-WS-003 Actuator encoder
MEBT-010:PBI-WS-003 Actuator LS
MEBT-010:PBI-WS-003 Actuator motor
MEBT-010:PB1-WS-003 AFE control
MEBT-010:PBI-WS-003 AFE signal
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3.3. MEBT WS ACQ SYS cabling at the rack level

In this paragraph the cabling of the WS ACQ SYS foreseen in the Service Gallery
is presented.

[ reB-030ROW:PBI-WSBE-003 )

WS BE mul
FEB-030ROW:PBI-WSBE-002 ) uTCA CPU C I
WSBE gy | j

FEB-030ROW:PBI-WSBE-001
| WS BE

ADC 2-10ch

B0l m 1 1
ADC 1-10ch

[ | |
L L}
. w1 signa ¥
o L
n TP W1 _skane [ERY S
o L]

Figure 6 MEBT in rack acquisition connection.
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3.3.1. MEBT WS ACQ SYS rack list

MEBT rack configuration with rack nhumbers and names with installed units and
their sub units installed in the tunnel.

¢

MEBT

RACK  FEB-030ROW:CNPW-U-008

RACK  FEB-030ROW:CNPW-U-010

WS ( MEBT-010:PBI-WS-001 ]
WS ( MEBT-010:PBI-WS-002 ]
WS [ MEBT-010:PBI-WS-003 j

[ res-030rOWPBI-ECAT-005 ) mcTRL

( mesro10:PBI-WSA-001 | WS1

( mesrotopBIwsA002 ) ws2

BET (' FEB-030ROW:PBI-WSBE-001

AFE1 ( MEBT-010:PBIWSAFE-001 |

) ( mesT-o010:PBI-WSA003 | ws3

uTCA

BE2 [ FEB-030ROW:PBI-WSBE-002

)

AFE2 ( MEBT-010:PBI-WSAFE-002 ]

( LAN

BE3 [ FEB-030ROW:PBI-WSBE-003

[ Power dist

)

AFE3 ( MEBT-010:PBI-WSAFE-003 |
uTCA 2xADC 10 ch

( LAN )

[ Power dist )

(Racks) ((ws ) ((AFE ) ( BE ) (MCTRL) (wTCA) (ADC ) (LANsw) ( PDU )

2l EE/ e

Figure 7 MEBT rack list numbers with in rack unit's names.
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3.3.2. MEBT WS ACQ SYS rack layout
19 inch
RACK  FEB-030ROW-CNPW-U-008

MEBT-010:PBI-WSAFE-001] (MEBT-010:PBI-WSAFE-002] (MEBT-010:PBI-WSAFE-003

A
L a PR — M“-'-w::‘::*l::amﬂ \EBT_PBA_WS3_AF
Y RACK Patch panel b i are o T L gl )
@ “ O . v HV outeuts [ ) O
3 U -~ E 6 @ 6 @
y 1© BE res-osoroweswsseon L) O
@ A W HY outeurs()
IR A =
Yy I© BE res.0somowpswseeon L O
“ Y HY outeuts( )
a ”:'ol[] I.E F'ga Pga qu o _)
. A (=] BE res-oarowpsiwsee00s L) O
Tk EEEE. H E EEEEEEBE®R
r hd g
S
© 0,0.0
B [o¢wo ocooe
e @O 0,0,0
o | B 0®=%
cPU ADC ADC e~e

A A
H b B EEEEEE-.

microTCA box O

‘, e
A O LAN switch [an)
2 ERl  ERG B = i S
2 o A R R RN -

© o W . . . W .. ©
R YYD W

o Power distribution o

I

Figure 8 MEBT diagnostic rack layout with all needed units, with names and numbering.
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Figure 9 MEBT MCTRL rack layout, all needed units, with names and numbering.
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4. SPOKE section WS ACQ SYS interfaces

4.1. SPOKE in-tunnel mechanical interfaces

I SPE-DSOLWUPBI-WS-001 I

(sprosouwupaiws-o01)

(spr-ozouwureiws 0o01)

|5Fw501wu:?ﬂ|-w5mz l

Mator H

~ S S
- NN N

Encoder H

SPK-0SO0LWULPBI-WS-001

Motor_V

Encoder_V
Lsv

SPK-DSOLWU-PBI-WSA-001

ISPK‘DOG.MJ:PBD—WSA—OM I

Mator_H

Encoder H
LS H

SPK-040LWUPBI-WS-001

v

Motor,
Encoder_V

L5V

PK-O40LWU:PBI-WSA-001

SPK-020LWU:PBI-WSA-002

Motor_H

Encoder_H

L5 H

SPK-020LWUPBI-WS-001

Motor_V

L5V

l SPK-020LWU-PBI-WSA-001 I

Figure 10 SPOKE cables and connectors, from WS to SPOKE patch panel.
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4.2. SPOKE WS ACQ SYS cabling (long run)

Figure 11 Long run cables (= 60m) from SPOKE (AT area) patch panel to the SPOKE rack patch
panel in KG area.
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4.2.1. SPOKE WS ACQ SYS cabling diagram
AT KG RACK  sPr-020ROWCNPW-U-018 ] R

SPK-020RCW-PBI-WSBE-003

LANHUB  Emi]]

[sernaotwursrws-co1)

(Grreasocwurawsaoz)

AR

~ s NN

ADC 1-10en

RACK

SPH-D20ROW-CHFW-U-018 ]

CHS

Mator_H
Encoder H
LS H

SPH-0SOLWUPEI-WS-D01

CHE

Motor V.
Encoder V

I SPR-OSOLWUPBHWSA-001 '

SPK-040LWLLPBI-WSA-002

CH3

Mator_H
Ln:ader H

SPK-040LWU-FBIWS-001

CHa

Enmdel u .

Ewumt l

SPK-020LWLLPEI-WSA-002

Mator_H

Souriau

Encoder H

L5 H

SPK-020LWUIPBIWS-001

Moter v

Encader V

[Ex]

l SPK-020LWULPEI-WSA-001 l

s Motor_H

P Encader_H

b Wotor V.

P Encader_V

PLS Ve

weree EEN] T

SPK-020ROW:PAIECAT-001

Figure 12 SPOKE with motion controller and WS acquisition system.
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Document Number

Interface to ESS
E-ST ESS PC ICD 001

/ R Date 03-May-16
{ SPALLATION Revision 1.0
Status First Release
Confidentiality Internal
Elettra Sincrotrone Trieste Level
4.2.2. SPOKE WS ACQ SYS cabling table
DEVICEA (FROM) DEVICEB(T0)

NAME | BULDING | RACK | CONNECTOR | WIRNG | USERLABEL NAME | BULDING | RACK CONNECTOR | WIRNG | USERLABEL
SPK-020LWU:PBI-WS-001 AT DB-9Female, All metal, EMC, Pins Crimp SPK-O20LWU:PBI-WS-00L AFE control ‘SPK-020ROW:CNPW-U-018 K6 SPK-020ROW:CNPW-L-018 DB-9male, All metal, ENC, Pins Crimp ‘SPK-020LWU:PBI-WS-00L AFE control
SPK-020LWUPBLWS-01 AT FCTFL2SST-K12108-25 SPK-020LWUPBI-WS-001 AFEsignal SPK-O2ROW:CNPW-U0I8 — KG SPK-OLROW:CNPW-U018 ~ DB-25male, metal housing SPK-020LWUPBI-WS-001 AFEsignal
SPK-020LWU:PBI-WS-001 AT Souriau UTOW612105H female SPK-O20LWU:PBL-WS-001 Hactuatorencoder  SPK-020R0W:CNPW-U-018 K6 SPK-020ROW:CNPW-U-018 Souriau UTOW61210PH male ‘SPK-020LW:PBI-WS-001 H actuator encoder
SPK-020LWUPBLWS-01 AT Souriau UTOWG106SH female SPK-020LWUPBI-WS-001 Hactuator LS SPK-O2ROW:CNPW-L0I8— KG SPK-OLROW:CNPW-U018  Souriau UTOWGL06PH male SPK-020LWUPBI-WS-001 Hactuator LS
SPK-020LWU:PBI-WS- 001 AT Souriau UTOB1285H female ‘SPK-020LWU:PBI-WS-001 Hactuatormotor ~ SPK-QX0ROW:CNPW-U-018 K6 SPK-020ROW:CNPW-U-018 Souriau UTOGL28PH male ‘SPK-020LWU:PBI-WS-001 Hactuator motor
SPK-020LWUPBLWS-01 AT Souriau UTOWB2105H female SPK-O20LWUPBLWS-001V actuatorencoder  SPK-OXROWCNPWAUH0I8 K6 SPK-OLROW:CNPW-A018  Souriau UTOWGL210PH male SPK-020LWUPBI-WS-001V actuator encoder
SPK-O20LW:PBI-WS-001 AT Souriau UTOW6106SH female ‘SPK-020LWU:PB-WS-00LV actuator S SPK-O20ROW:CNPW-U-018 K6 SPK-Q20ROW:CNPW-U-018 Souriau UTOW6106PH male ‘SPK-020LU:PB-WS-00LV actuator LS
SPK-O20LW:PBI-WS-001 AT Souriau UTOB1285H female ‘SPK-020LWU:PBI-WS-00L V actuator motor ~ SPK-O20ROW:CNPW-L-{18 K6 SPK-O20ROW:CNPW-U-018 Souriau UTOB128PH male ‘SPK-020LU:PBI-WS-01V actuator motor
‘SPK-OAOLWU:PBI-WS-001 AT DB-9Female, All metal, EMC, Pins Crimp. ‘SPK-QAOLWU:PBI-WS-002 AFE control ‘SPK-O20ROW:CNPW-U-018 K6 SPK-020R0W-CNPW-U-018 D3-9male, All metal, EMC, Pins Crimp ‘SPK-QAOLWU:PBI-WS-002 AFE control
‘SPK-040LWU:PBI-WS- 001 AT FCTFL2SST-K12108-55 SPK-OA0LWU:PBI-WS-002 AFE signal ‘SPK-020ROW:CNPW-L-018 K6 SPK-020ROW:CNPW-U-018 D8-25 male, metal housing ‘SPK-QAOLWU:PBI-WS-002 AFE signal
SPK-OA0LWU:PBL-WS-001 AT Souriau UTOW612105H female SPK-OAOLWUPBI-WS-002 Hactuatorencoder ~ SPK-QROW.CNPW-U-018 K6 SPK-OROW:CNPW-A018  Souriau UTOWG1210PH male SPK-OAOLIWU:PBI-WS- 002 H actuator encoder
‘SPK-0AOLWU:PBI-WS-001 AT Souriau UTOW6106SH female SPK-Q4OLIWU:PBI-WS-002 H actuator LS ‘SPK-020ROW:CNPW-U-018 K6 SPK-020ROW:CNPW-U-018 Souriau UTOW6106PH male ‘SPK-O4OLWU:PBI-WS-002 Hactuator S
SPK-OA0LIWU:PBL-WS-001 AT Souriau UTOB1285H female SPK-OAOUWUIPBI-WS-002 Hactuatormotor ~ SPK-QROW.CNPW--018 K6 SPK-OLROW:CNPW-A018  Souriau UTO61280H male SPK-OAOLIWU:PBI-WS-002 Hactuator motor
SPK-OAOLWU:PBI-WS-001 AT Souriau UTOW61210H female SPK-D40LL:PB-WS-002V actuator encoder  SPK-20ROW:CNPW-L-018 K6 SPK-Q20ROW:CNPW-U-018 Souriau UTOWEL210PH male SPK-OAOLIWUPBI-WS- 002V actuator encoder
SPK-OAOLWUPBLWS-01 AT Souriau UTOWG106SH female SPK-O40LWUPBI-WS-002V actuator LS SPK-O2ROW:CNPW-U0I8— KG SPK-OLROW:CNPW-U-018  Souriau UTOWSI06PH male SPK-O4OLWUPBI-WS-002V actuator LS
SPK-OAQLWL:PBI-WS-001 AT Souriau UTOG1285H female SPK-OAOLWUPBI-WS-002V actuatormotor  SPK-O20ROW.CNPW-U-018 K6 SPK-Q20ROW:CNPW-U-018 Souriau UTOG128PH male ‘SPK-QAOQLIWU:PBI-WS-002V actuator motor
SPK-OS0LWUPBLWS-01 AT DB-9Female, Allmetal, ENC, Pins Crimp SPK-0S0LWUPBI-WS-003 AFE control SPK-O2ROW:CNPW-UL0I8— KG SPK-OROW:CNPW-U018  DB-Smale, Allmetal, ENK Pins Crimp SPK-00LWUPBI-WS-003 AFE control
‘SPK-0S0LWU:PBI-WS- 001 AT FCTFLSST-K12108-55 ‘SPK-OS0LWU:PBI-WS-00B AFE signal SPK-020ROW:CNPW-U-018 K6 SPK-020ROW-CNPW-U-018 08-25male, metal housing ‘SPK-OS0LIU:PBI-WS-00B AFE signal
SPK-OS0LWU:PBL-WS-001 AT Souriau UTOW612105H female SPK-OSOLWUPBLWS-003Hactuatorencoder —~ SPK-OROWCNPWAUH0I8 K6 SPK-OROW:CNPW-A018  Souriau UTOWGL210PH male SPK-0S0LWUPBI-WS-003 H actuatorencoder
SPK-OS0LWU:PBL-WS-001 AT Souriau UTOW6106SH female SPK-OSOLIWUPBI-WS-003 Haactuator LS SPOROW:CNPW-018 K6 SPK-O20ROW-CNPW-U-018 Souriau UTOWS106PH male SPK-OSOLIWU:PBI-WS-003 Haactuator LS
‘SPK-0S0LWU:PBI-WS- 001 AT Souriau UTOB1285H female SPK-0S0LIWU:PBI-WS-003 Hactuator motor~~ SPK-020ROW:CNPW-U-018 K6 SPK-020ROW:CNPW-U-018 Souriau UTOGL28PH male ‘SPK-0S0LW:PBI-WS-003 Haactuator motor
SPK-OS0LWU:PBL-WS-001 AT Souriau UTOW612105H female SPK-OSOLWUIPBI-WS-003V actuatorencoder  SPK-QROW.CNPW--018 K6 SPK-OROW:CNPW-A018  Souriau UTOWG1210PH male SPK-OSOLIWUPBI-WS-003 V actuator encoder
‘SPK-0S0LWU:PBI-WS-001 AT Souriau UTOW6106SH female SPK-OSOLIWU:PBI-WS-003 V actuator LS ‘SPK-020ROW:CNPW-U-018 K6 SPK-020ROW:CNPW-U-018 Souriau UTOW6106PH male ‘SPK-0S0LWU:PBI-WS-003V actuator S
SPK-OS0LWUPBWS-01 AT Souriau UTOB1285H female SPK-OSOLWUPBLWS-003V actuatormotor~~ SPK-O2OROW.CNPWAUH08 K6 SPK-OLROW:CNPW-A018  Souriau UTO6128PH male SPK-0S0LWUPBL-WS-003V actuator motor

Figure 13 Cabling from AFE to ADC board
ref. WS cable database extract 20180220.xIsx — ESS (File by Johan Norin).
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4.3. SPOKE WS ACQ SYS cabling at the rack level

In this paragraph the cabling of the WS ACQ SYS foreseen in the KG is
presented.

™\

LAN HUB I]! T

RACK  SPK-020ROW:CNPW-U-018

[ SPK-020ROW:PBI-WSBE-003 ] uTCACPU EEI ] 1
EE I I

T i ADC 2-10ch

[ SPK-020ROW:PBI-WSBE-002 ]

ilﬂﬂﬂ[m

[ SPK-020ROW:PBI-WSBE-001 ]

I L‘ - ADC 1-10ch
] = =1 o
I || B
)

Figure 14 SPOKE in rack acquisition connection.
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4.3.1. SPOKE WS ACQ SYS rack list

SPOKE rack configuration with rack numbers and names with installed units and
their sub units installed in the tunnel.

( SPOKE )

RACK  sPk-020ROW:CNPW-U-018 RACK  sPK-020ROW:CNPW-U-018
ws1 ( spk-020.wu:PBI-WS-001 ) ( SPK-020ROWPBIECAT-001 ) MCTRL
WS2 [ SPK-040LWU:PBI-WS-001 ] [SPK—OZOLWU:PBI-WSA-OM ]
WS1
ws3 (| SPK-0SOLWU:PBI-WS-001 ) (SPK-020LWUPBI-WSA-002 )
BE1 ( SPK-020ROW:PBI-WSBE-001 ] [ SPK-040LWU:PBI-WSA-001 J i
AFET  (SPK-020LWU:PBI-WSAFE-001 ] (_sPK-040LWU:PBLWSA-002 |
( sPK-050LWU:PBI-WSA-001
BE2 [ spk-020ROW:PBI-WSBE-002 ) ws3

( SPK-050LWU:PBI-WSA-002

AFE2 (SPK-040LWU:PBI-WSAFE-001 ]

uTCA
Bes [ spk-osorRow:PBI-WSBE-003 )
AFE3 (SPK—OSOLWU:PBI—WSAFE-OOO ( LAN ]
uTCA 2xADC 10 ¢ch ( Powgrdist )
LAN )
( Power dist ]

(Racks) (ws ) (AFE ) ( BE ) (MCTRL) (wTCA) (ADC ) (LANsw) ( PDU )

2]z

Figure 15 SPOKE rack list numbers with in rack unit's names
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4.3.2. SPOKE WS ACQ SYS rack layout
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Figure 16 SPOKE MCTRL rack layout with necessary units their names and numbers.
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Figure 17 SPOKE MCTRL rack layout with necessary units their names and numbers.
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5. ELLIPTICAL WS ACQ SYS interfaces
5.1. Elliptical in-tunnel mechanical interfaces
HBL-020L WU:PBI-WS-001 ) (HBL-0200WU:PBI-WSAFE-001
MBL-050LWU:PBI-WS-001 (vBL-050LWU:PBI-WSAFE-001
MBL-040LWU:PBI-WS-001) MBL-040LWU:PBI-WSAFE-001
MBL-020LWU:PBI-WS-001) (vBL-0200wu:PBI-WSAFE-001
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Figure 18 ELLIPTICAL cables and connectors: from WS to ELLIPT. patch panel with AFE.
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Figure 19 ELLIPTICAL cables and connectors from WS to ELLIPTICAL patch panel.
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Figure 20 ELLIPTICAL cables and connectors from WS to ELLIPTICAL patch panel,
with Horizontal and Vertical actuators.
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5.2. Elliptical WS ACQ SYS fibers and cabling (long run)
- 60m Souriau Souriau

Souriau

Souriau

Figure 21 Long run cables (= 60m) from ELLIPTICAL (AT area) patch panel to the ELLIPTICAL rack

patch panel in KG area.
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Figure 22 Long run scintillator fibers (=60m) from ELLIPTICAL (AT area) patch panel to OFE patch
panel in the ELLIPTICAL rack in KG area.
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5.2.1. Elliptical WS ACQ SYS cabling diagram
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gom I 'IEP :I[ ADC 1-10ch
T T |
L
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Figure 23 ELLIPTICAL motion controller and WS acquisition illustration.
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Figure 24 ELLIPTICAL scintillators with their fibers and acquisition system.
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5.2.2. Elliptical WS ACQ SYS cabling table
DEVICEA (FROM) DEVICEB(T0)

NAVE [ suoms | wack | CONNECTOR [ ws | USER LABEL NAVE [ suons | RACK CONNECTOR [ wen | USER LABEL
MBL-020LWU:PBI-WS-001 AT DB-9 Female, All metal, EMC, Pins Crimp MBL-020LWU:PBI-WS-001 AFE control MBL-030ROW:CNPW-U-018 [ MBL-030ROW-CNPW-U-018 DB-9male, All metal, EMC, Pins Crimp MBL-020LWU:PBI-WS-001 AFE control
MBL-020LWU:PBI-WS-001 AT FCTFL2557-K121DB-25 MBL-020LWU:PBI-WS-001 AFE signal MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 DB-25male, metal housing MBL-020LWU:PBI-WS-001 AFE signal
MBL-020LWU:PBI-WS-001 AT Souriau UTOW612105H female MBL-020LWU:PBI-WS-001 H actuator encoder MBL-040ROW-CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-020LWU:PBI-WS-001 H actuator encoder
MBL-020LWU:PBI-WS-001 AT Souriau UTOW6106SH female MBL-020LWU:PBI-WS-001 H actuator LS MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-020LWU:PBI-WS-001 H actuator LS
MBL-020LWU:PBI-WS-001 AT Souriau UT061285H female MBL-020LWU:PBI-WS-001 H actuator motor MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male MBL-020LWU:PBI-WS-001 H actuator motor
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator D APD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator D APD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator D PD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator D PD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator L APD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator L APD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator L PD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator L PD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator R APD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator R APD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator R PD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator R PD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator U APD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator U APD
MBL-020LWU:PBI-WS-001 AT MBL-020LWU:PBI-WS-001 Scintillator U PD MBL-030ROW:CNPW-U-018 K6 MBL-030ROW-CNPW-U-018 MBL-020LWU:PBI-WS-001 Scintillator U PD
MBL-020LWU:PBI-WS-001 AT Souriau UTOW612105H female MBL-020LWU:PBI-WS-001 V actuator encoder MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-020LWU:PBI-WS-001 V actuator encoder
MBL-020LWU:PBI-WS-001 AT Souriau UTOW6106SH female MBL-020LWU:PBI-WS-001V actuator LS MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-020LWU:PBI-WS-001V actuator LS
MBL-020LWU:PBI-WS-001 AT Souriau UT061285H female MBL-020LWU:PBI-WS-001 V actuator motor MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male MBL-020LWU:PBI-WS-001 V actuator motor
MBL-040LWU:PBI-WS-001 AT DB-9 Female, All metal, EMC, Pins Crimp MBL-040LWU:PBI-WS-001 AFE control MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 DB-9male, All metal, EMC, Pins Crimp. MBL-040LWU:PBI-WS-001 AFE control
MBL-040LWU:PBI-WS-001 AT FCTFL2557-K121 DB-25 MBL-040LWU:PBI-WS-001 AFE signal MBL-030ROW:CNPW-U-017 K6 MBL-030ROW-CNPW-U-017 DB-25male, metal housing MBL-040LWU:PBI-WS-001 AFE signal
MBL-040LWU:PBI-WS-001 AT Souriau UTOW612105H female MBL-040LWU:PBI-WS-001 H actuator encoder MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-040LWU:PBI-WS-001 H actuator encoder
MBL-040LWU:PBI-WS-001 AT Souriau UTOW1065H female MBL-040LWU:PBI-WS-001 H actuator LS MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-040LWU:PBI-WS-001 H actuator LS
MBL-040LWU:PBI-WS-001 AT Souriau UT061285H female MBL-040LWU:PBI-WS-001 H actuator motor MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male MBL-040LWU:PBI-WS-001 H actuator motor
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator D APD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator D APD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator D PD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator D PD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator L APD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator L APD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator L PD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator L PD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator R APD MBL-030ROW:CNPW-U-017 [ MBL-030ROW:CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator R APD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator R PD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator R PD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator UAPD MBL-030ROW:CNPW-U-017 [ MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator UAPD
MBL-040LWU:PBI-WS-001 AT MBL-040LWU:PBI-WS-001 Scintillator U PD MBL-030ROW:CNPW-U-017 K6 MBL-030ROW-CNPW-U-017 MBL-040LWU:PBI-WS-001 Scintillator U PD
MBL-040LWU:PBI-WS-001 AT Souriau UTOW12105H female MBL-040LWU:PBI-WS-001 V actuator encoder MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-040LWU:PBI-WS-001 V actuator encoder
MBL-040LWU:PBI-WS-001 AT Souriau UTOW106SH female MBL-040LWU:PBI-WS-001V actuator LS MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-040LWU:PBI-WS-001V actuator LS
MBL-040LWU:PBI-WS-001 AT Souriau UT061285H female MBL-040LWU:PBI-WS-001 V actuator motor MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male MBL-040LWU:PBI-WS-001 V actuator motor
MBL-050LWU:PBI-WS-001 AT DB-9Female, All metal, EMC, Pins Crimp MBL-0SOLWU:PBI-WS-001 AFE control MBL-030ROW:CNPW-U-017 [ MBL-030ROW:CNPW-U-017 DB-9male, All metal, EMC, Pins Crimp. MBL-0S0LWU:PBI-WS-001 AFE control
MBL-050LWU:PBI-WS-001 AT FCTFL2557-K121 DB-25 MBL-0SOLWU:PBI-WS-001 AFE signal MBL-030ROW:CNPW-U-017 K6 MBL-030ROW:CNPW-U-017 DB-25 male, metal housing MBL-0SOLWU:PBI-WS-001 AFE signal
MBL-050LWU:PBI-WS-001 AT Souriau UTOW12105H female MBL-0SOLWU:PBI-WS-001 H actuator encoder MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-0S0LWU:PBI-WS-001 H actuator encoder
MBL-050LWU:PBI-WS-001 AT Souriau UTOW106SH female MBL-0S0LWU:PBI-WS-001 H actuator LS MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-0S0LWU:PBI-WS-001 H actuator LS
MBL-050LWU:PBI-WS-001 AT Souriau UT061285H female MBL-0S0LWU:PBI-WS-001 H actuator motor MBL-040ROW:CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male 'MBL-050LWU:PBI-WS-001 H actuator motor
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator D APD MBL-030ROW:CNPW-U-017 K6 MBL-030ROW:CNPW-U-017 MBL-0S0LWU:PBI-WS-001 Scintillator D APD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator D PD MBL-030ROW:CNPW-U-017 [ MBL-030ROW:CNPW-U-017 MBL-0S0LWU:PBI-WS-001 Scintillator D PD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator L APD MBL-030ROW:CNPW-U-017 (9 'MBL-030ROW:CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator L APD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator L PD MBL-030ROW:CNPW-U-017 (] 'MBL-030ROW:CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator L PD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator R APD MBL-030ROW:CNPW-U-017 [(] MBL-030ROW-CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator R APD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator R PD MBL-030ROW:CNPW-U-017 [(] 'MBL-030ROW-CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator R PD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator U APD MBL-030ROW-CNPW-U-017 (] MBL-030ROW-CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator U APD
MBL-050LWU:PBI-WS-001 AT MBL-0SOLWU:PBI-WS-001 Scintillator U PD MBL-030ROW-CNPW-U-017 (] 'MBL-030ROW-CNPW-U-017 MBL-0SOLWU:PBI-WS-001 Scintillator U PD
MBL-050LWU:PBI-WS-001 AT Souriau UTOW612105H female MBL-0SOLWU:PBI-WS-001 V actuator encoder MBL-040ROW-CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW61210PH male MBL-0SOLWU:PBI-WS-001 V actuator encoder
MBL-0S0LWU:PBI-WS-001 AT Souriau UTOW6106SH female MBL-0SOLWU:PBI-WS-001V actuator LS MBL-040ROW-CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UTOW6106PH male MBL-0S0LWU:PBI-WS-001V actuator LS
MBL-050LWU:PBI-WS-001 AT Souriau UT061285H female MBL-0SOLWU:PBI-WS-001 V actuator motor MBL-040ROW-CNPW-U-018 K6 MBL-040ROW:CNPW-U-018 Souriau UT06128PH male MBL-0S0LWU:PBI-WS-001 V actuator motor
'HBL-020LWU:PBI-WS-001 AT DB-9 Female, All metal, EMC, Pins Crimp 'HBL-020LWU:PBI-WS-001 AFE control 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 DB-9male, All metal, EMC, Pins Crimp 'HBL-020LWU:PBI-WS-001 AFE control
'HBL-020LWU:PBI-WS-001 AT FCTFL2557-K121DB-25 'HBL-020LWU:PBI-WS-001 AFE signal 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 DB-25male, metal housing 'HBL-020LWU:PBI-WS-001 AFE signal
'HBL-020LWU:PBI-WS-001 AT Souriau UTOW612105H female 'HBL-020LWU:PBI-WS-001 H actuator encoder HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UTOW61210PH male 'HBL-020LWU:PBI-WS-001 H actuator encoder
'HBL-020LWU:PBI-WS-001 AT Souriau UTOW6106SH female 'HBL-020LWU:PBI-WS-001 H actuator LS 'HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UTOW6106PH male 'HBL-020LWU:PBI-WS-001 H actuator LS
'HBL-020LWU:PBI-WS-001 AT Souriau UT061285H female 'HBL-020LWU:PBI-WS-001 H actuator motor 'HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UT06128PH male 'HBL-020LWU:PBI-WS-001 H actuator motor
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator D APD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator D APD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator D PD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator D PD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator LAPD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator L APD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator L PD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator L PD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator R APD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator R APD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator R PD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator R PD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator U APD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator U APD
'HBL-020LWU:PBI-WS-001 AT 'HBL-020LWU:PBI-WS-001 Scintillator UPD 'HBL-020ROW:CNPW-U-018 K6 'HBL-020ROW:CNPW-U-018 'HBL-020LWU:PBI-WS-001 Scintillator UPD
'HBL-020LWU:PBI-WS-001 AT Souriau UTOW612105H female 'HBL-020LWU:PBI-WS-001V actuator encoder 'HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UTOW61210PH male 'HBL-020LWU:PBI-WS-001V actuator encoder
'HBL-020LWU:PBI-WS-001 AT Souriau UTOW1065H female 'HBL-020LWU:PBI-WS-001V actuator LS 'HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UTOW6106PH male 'HBL-020LWU:PBI-WS-001V actuator LS
'HBL-020LWU:PBI-WS-001 AT Souriau UT061285H female 'HBL-020LWU:PBI-WS-001V actuator motor 'HBL-030ROW:CNPW-U-018 K6 HBL-030ROW:CNPW-U-018 Souriau UT06128PH male 'HBL-020LWU:PBI-WS-001V actuator motor

Figure 25 ELLIPTICAL cabling, ref. WS cable database extract 20180220.xIsx — ESS

(File by Johan Norin).
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5.3. Elliptical WS ACQ SYS cabling at the rack level

In this paragraph the cabling of the WS ACQ SYS foreseen in the Service Gallery

is presented.

[ HBL-020ROW:PBI-WSBE-001

RACK HBL-020ROW:CNPW-U-018

e ;

ADC 1-10ch

[ MBL-030ROW:PBI-WSBE-005

[ RACK  MBL-030ROW:CNPW-U-017

I e ;

[ MBL-030ROW:PBI-WSBE-003

ADC 1-10ch

i o= E ;

[ MBL-030ROW:PBI-WSBE-001

RACK MBL-030ROW:CNPW-U-018

ey

e

il mnifn

ADC 1-10ch

Figure 26 ELLIPTICAL in rack WS acquisition connection.
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Figure 27 ELLIPTICAL in rack OFE acquisition connection.
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5.3.1. Elliptical WS ACQ SYS rack list

ELLIPTICAL rack configuration with rack numbers and names with installed units
and their sub units installed in the tunnel.

(

Elliptical

)

[RACK MBL-030ROW:CNPW-U-018

][ RACK  MBL-030ROW:CNPW-U-017

][ RACK  HBL-020ROW:CNPW-U-018

][ RACK  MBL-040ROW:CNPW-U-018

)

ws

BE

MBL-020LWU:PBI-WS-001

( msLo3orow:PBI-WSBE-001 )

AFE MBL-020LWU:PBI-WSAFE-001

BEm (* MBL-030ROW:PBI-WSBE-002 )

OFE (" MBL-030ROW:PBI-WSOFE-001 )

e MBL-020LWU:PBI-WSSC-001

e MBL-020LWU:PBI-WSSC-002

sC MBL-020LWU:PBI-WSSC-003

sC MBL-020LWU:PBI-WSSC-004
[ uTCA 2xADC 10¢ch ]
( LAN )
( Power dist

ws
ws

BE

AFE

BE

AFE

MBL-040LWU:PBI-WS-001 ws
MBL-050LWU:PBI-WS-001

HBL-020LWU:PBI-WS-001

BE ( HBL-020ROW:PBI-WSBE-001 )

(__mBLosorow:pBLWsBE003 ) Are  (HBL-O20LWUPBIWSAFE-001

WS MBL-020LWU:PBI-W5-001

ws MBL-040LWU:PBI-WS-001

ws MBL-050LWU:PBI-WS-001

MCTRL [ MBL-040ROW:PBI-ECAT-001

)

MBL-040LWU:PBI-WSAFE-001 BEm [

HBL-020ROW:PBI-WSBE-002 ]

( mBLo30ROW:PBI-WSBE-005 ) ore

HBL-020ROW:PBI-WSOFE-001 )

MBL-050LWU:PBI-WSAFE-001

SC HBL-020LWU:PBI-WSSC-001

sem (__ MBL030ROWPBIWSBE004 ) o 020 WU PBWeSC002
ofe [ MBL-030ROW:PBI-WSOFE-002 ) sc HBL-020LWU:PBI-WSSC-003
MBL-040LWU:PBI-WSSC-001 sc HBL-020LWU:PBI-WSSC-004

SC

gem ( MBL-030ROW:PBI-WSBE-006 )

oft [ MBL-030ROW:PBI-WSOFE-003 )

MBL-040LWU:PBI-WSSC-002
MBL-040LWU:PBI-WSSC-003
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MBL-050LWU:PBI-WSSC-004

[ uTCA 3xADC10¢ch ]
( LAN
[ Power dist ]
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LAN ] [ LAN ]
[ Power dist ] ( Power dist ]
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)
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)
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Figure 28 ELLIPTICAL rack list numbers with in rack unit's names
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5.3.2. Elliptical WS ACQ SYS rack layout

19 inch RACK  HBL-020ROW-CNPW-U-018
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Figure 29 ELLIPTICAL WS and OFE acquisition rack layout,
with all needed units with names and numbers.
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Figure 30 ELLIPTICAL MCTRL rack layout, with all units with names and numbering.
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6. A2T section WS ACQ SYS interfaces

6.1. A2T in-tunnel mechanical interfaces

[ A2T-120DRF:PBI-WS-001 A2T-120DRF:PBI-WSAFE-001

” |
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Figure 31 A2T cables and connectors from WS to A2T patch panel with AFE.
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Figure 32 A2T cables and connectors from WS actuators to A2T patch panel.
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First Release
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6.2. A2T WS ACQ SYS cabling (long run)

- { 60

Figure 33 Long run cables (= 60m) from A2T (AT area) patch panel to the A2T rack patch panel in

GSA area.

~
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Figure 34 Long run scintillator fibers (= 60 m) from A2T (AT area) patch panel to OFE patch panel

in the A2T rack in GSA area
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6.2.1. A2T WS ACQ SYS cabling diagram
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Figure 35 A2T WS acquisition OFE and motion controller system.
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6.2.2. A2T WS ACQ SYS cabling table
DEVICEA (FROM) DEVICEB(T0)

NAME | BUILDING | RACK | CONNECTOR | WIRING | USER LABEL NAME | BUILDING | RACK CONNECTOR | WIRING | USERLABEL
A2T-1200rf:PBI-WS-001 AT DB-9Female, All metal, EMC, Pins Crimp AZT-120DRF-PBI-WS-001 AFE control A2T-010R0W:CNPW-L-006 GSA AZT-010ROW:CNPW-U-006. DB-9male, All metal, EMC, Pins Crimp AZT-120DRF-PBI-WS-00L AFE control
A2T-1200rf:PB1-WS-001 AT FCTFL2SS7-K121 08-25 AA2T-120DRF-PBI-WS-001 AFE signal AZT-010ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. DB-25 male, metal housing A2T-1200RF-PBI-WS-001 AFE signal
AZT-1200rf:PBI-WS-001 AT Souriau UTOW612105H female AAQT-120DRF:PBI-WS-001 Hactuatorencoder  A2T-010R0W:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006 Souriau UTOW61210PH male A2T-1200RF:PBI-WS-001 H actuator encoder
AQT-1200rf:PBI-WS-001 AT Souriau UTOWG106SH female: AA2T-1200RF:PBI-WS-001 H actuator 1S A2T-010R0W:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. Souriau UTOWE106PH male AA2T-1200RF:PBI-WS-001 H actuator LS
AZT-1200rf:PBI-WS-001 AT Souriau UT061285H female A2T-120DRF:PBI-WS-001 Hactuator motor AZT-010ROW:CNPW-U-006 GSA A2T-010R0W:CNPW-U-006 Souriau UTOG128PH male AA2T-120DRF:PBI-WS-001 H actuator motor
A2T-1200rf:PBI-WS-001 AT AAQT-1200RF:PBI-WS-001 Scintillator DAPD AJT-O10ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. AA2T-1200RF:PBI-WS-001 Scintillator D APD
AQT-1200rf:PBI-WS-001 AT A2T-1200RF-PB-WS-001 Scintilator D PD AZT-010ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. A2T-1200RF:PBI-WS-001 Scintiator D PD
AZT-1200rf:PBI-WS-001 AT AA2T-120DRF:PBI-WS-001 Scintillator L APD AZT-010ROW:CNPW-U-006 GSA AZT-010R0W:CNPW-U-006 AAQT-120DRF:PBI-WS-001 Scintillator L APD
AQT-1200rf:PBI-WS-001 AT AA2T-120DRF-PBL-WS-001 Scintillaor L PD A2T-010R0W:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. A2T-120DRF-PBI-WS-001 Scintillator L PD
AZT-1200rf:PBI-WS-001 AT AA2T-120DRF:PBI-WS-001 Scntillator R APD AZT-010ROW:CNPW-U-006 GSA AZT-010R0W:CNPW-U-006 AA2T-120DRF:PBI-WS-001 Scintillator R APD
A2T-1200rf:PBI-WS-001 AT AAQT-120DRFPBI-WS-001 Scintillator R PD AZT-010ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. A2T-1200RFPBI-WS-001 Scntillator R PD
AQT-1200rf:PB1-WS-001 AT AA2T-120DRF-PBI-WS-001 Scintilator UAPD AZT-G10ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. A2T-120DRF-PBI-WS-001 Scintilator U APD
AZT-1200rf:PBI-WS-001 AT AA2T-120DRF:PBI-WS-001 Scintillator UPD AZT-010ROW:CNPW-U-006 GSA A2T-010R0W:CNPW-U-006 A2T-120DRF:PBI-WS-001 Scintillator UPD
A2T-1200rf:PBI-WS-001 AT Souriau UTOWE12105H female A2T-1200RF:PBI-WS-001V actuatorencoder  A2T-010R0W:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. Souriau UTOWE1210PH male A2T-1200RF:PBI-WS-001V actuator encoder
A2T-1200rfPBI-WS-001 AT Souriau UTOWG106SH female: AA2T-120DRF:PBI-WS-00LV actuator LS AZT-O10ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006. Souriau UTOW6106PH male AA2T-120DRF:PBI-WS-00LV actuator LS
AT-1200rf:PBI-WS-001 AT Souriau UTO6128H female A2T-120DRF:PBI-WS-001 V actuator motor AZT-010ROW:CNPW-U-006 GSA A2T-010ROW:CNPW-U-006 Souriau UTOB128PH male A2T-120DRF:PBI-WS-001 V actuator motor

Figure 36 A2T cabling, ref. WS cable database extract 20180220.xIsx — ESS (by J. Norin)
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6.3. A2T WS ACQ SYS cabling at the rack level
In this paragraph the cabling of the WS ACQ SYS foreseen in the GSA Gallery is

presented.
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i
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[ Power dist I LAN

I uTCA CFU

ADC 1-10ch

[ A2T-010ROWPBI-WSOFE-001 ]

[ AZT-010ROW-PBI-WSBE-002

CH1
L, Motor_H
® Encoder H
PLS_H
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merre [EEED] |
A2T-010ROW:PBI-ECAT-D01

T [ ADC 2-10ch

Figure 37 A2T in rack acquisition and motion controller connection
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6.3.1. A2T WS ACQ SYSrack list

A2T rack configuration with rack numbers and names with installed units and their
sub units installed in the tunnel.

( A2T )

RACK  A2T-010ROW:CNPW-U-006

ws (' A2T-1200RFPBIWS-001 )

B [ A2r-010ROW:PBI-WSBE-001 )
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Figure 38 A2T rack list numbers with in rack unit's names
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6.3.2. A2T WS ACQ SYS rack layout
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Figure 39 A2T WS and OFE acquisition rack layout with necessary units their names and numbering.
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Figure 40 A2T Motion Controller rack layout with necessary units their names and numbering.

Page 44 of 44



