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% Outline
Spirall. #F

= Presentation of the SPTRALZ2 facility
= Control system technical choices

= Commissioning strategy

= 2014 2018 Key milestones

= Latest Achievements

= Deliverable status

= On going and coming soon
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o The new Spiral2 facility

Spirai2.
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e The new Spiral2 facility

Spirai2.

S3 experimental room :

—

Super Separator Spectrometer

Spiral2 Accelerator :
Bl 2 jons sources, RFQ, superconducting linac

NFS experimental room

kl\leutron For Science
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e The new Spiral2 facility

Spirai2.

(

DESIR experimental room

S3 experimental room :
Super Separator Spectrometer

—

Spiral2 Accelerator :
2 ions sources, RFQ, superconducting linac

NFS experimental room
Neutron For Science

Christophe Haquin / Icalepcs New York 07/10/2019



e Spiral2 accelerator
Spirai2.

Injector
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RF) 12 cryomodules A 7 cryomodules B
Detiteron (12x1 cavity) (7x2 cavities) L‘H*
* Solirce

12 cavities with p = 0.07 | Energy CW max beam
07 cavities with p = 0.12 QA (mA) | (Meviu) | power (KW)
Nominal field 6,5 MV/m
Liquid Helium bath at 4 K Protons | 11 1 5 | 2-33 165
Pressure 1200 mbar +/- 5mbar

Deuterons 1/2 5 2 - 20 200
RFQ, rebuncher and LINAC;
Total of 26 RF cavities QWR - 88 Mhz lons 113 1 2 -145 45
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A Control System Architecture
Spirai2. A
= Hardwired, safety relays and ambivalent redundancy for
safety classified systems

= Siemens S7PLC for Interlock, Vacuum, Cryogenics, RF
frequency tuning, personal protection, interface with
classified systems

= EPICS framework

- VME & Linux IOCs
MVME 5500 CPU
NEXEYA I/O cards

* HMI developed in CSS/Boy or JAVA
* Alarms and Archivers
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A Control System Architecture
Spirai2

35 synoptic & 20 tuning app
CSS/Boy HMI Java/Xal 15 Archivers

Channel Access
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% Commissioning Strategy
Spiral2. 2
= Almost 20 safety classified systems

* More time needed
to develop the systems
to have test procedures approved
to perform the tests

Complete authorization

Partial authorization > start the LINAC

=> start the injector

h..--."' Ll T T T

RFQ

Deuteron
+ SOUrce
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Key milestones

LBEC_PR31
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A Key milestones

Spirai2.

2016 - 2018

Whole LINAC cooled down twice => process optimized
Qualification of reference Beams with intermediate test ben
BTT removal - Installation of the Medium Energy Beam Line

100% -

EMITTANCE METRE
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E1_V_2011_03,
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= H+ Simulation
60% - || ep—tHe2+ meas. 1ImA
——He simulation

—— 1806+ meas. 600uA

|| e O simulation

40%

Transmission (%)

20%
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RFQ voltage(kV)

v
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% Latest Achievements
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"o
Spiral2

Latest Achievements

Optimized LINAC cool down of the whole LINAC
Helium level and pressure regulation optimized

CMA #07 Cool Down
] ]
Full opening of the valve for fast cooldown
1 Temperature setpoint Ly
UL Iy Helium level regulated ——

i

TNy v T
M

NiWaYiwis

S AR

Y
f

Wﬁ Vilivars

= | Actual temperature of cavity — | ! v J’ }f /v
: / ~
Temperature threshold for fast cooldown
] Liquid helium valve opens slowly and shuts down quickly
{n | N\
| 2
r( A A L A L L J.:,JI_,A

2019-06-09 )
Cavity temperature [K] Target temperature [K] [ He valve opening [%] 150K threshold
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Latest Achievements

SNL started

Spirai2.

All LINAC RF cavities started at nominal field value =
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A Control systems deliverables status
Spiral2. 7%
= All developments finished
 Bug fixing, improvement, evolutions

= PLCs

v Injector + LINAC Validated
d High energy beam lines and NFS to be validated

= TOCs, CSS HMI & synoptic
v Injector
L LINAC, High energy beam lines and NFS to be validated

= LINAC specific - Waiting for the beam to be tested
- Diagnostics control system
beam position, losses & extension to be validated
» High level tuning application
Alignment, cavity tuning, power ramp-up control
transmission optimization, losses monitoring
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SR Planning for the end of the year
Spiral2. 7%
= On going till end of October
 Test in the Medium energy line

* LINAC is cold with the 19 cavities at their nominal field
* Frequency tuning and voltage requlation test

= November
* LINAC tuning to accelerate the first beam

= December (1st half)
- High energy line tuning to send the beam in NFS
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Spiral
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