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ALPI refrigerator (150g/s):

1200 W @ 4,5K

and 3900W @ 60-75K

1 supercritical turbine

4 compressor units

1 AUX ColdBox (LN2 bath)@ 80K

ALPI Auxiliary Cold Box (LN2 bath)
BNHeP-13 Helium Gas Circulators:
2 Barber Nichols helium pumps in
series:

100g/s @ 6 bar each
Ap=0,54 bar each
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PIAVE Cryoplant — Linde TCF50:
406 W @ 4,5K with LN2 (334 W no LN2)

3 Cryo-modules housing:
. 8 QWRs Nb quarter wave resonators
. 2 Nb Superconducting Radiofrequency Quadrupoles (SRFQs)




Linde TCF20 liquefier:
production:

up to 100,000 liter/year
storage: 5000 liter dewar

New Control system with
CERN - UNICOS:

New cabinet

PLC Schneider

SCADA WinCC_OA




Recovery &
Purification

Helium Gas recovery system: Upgrade
towards UNICOS in progress

2 tons is the LNL Helium inventory

900 m lines connected to recovery system
4000 m? area served

3 gasometers, total capacity 200 m3

3 piston compressors 200Nm3/h each

Helium Purification:
. 3 x Dryers 70 m3/h

. 1 LN2 Purification
Unit: 60 Nm3/h @ He
N50

. 3 cryogenic helium
purifiers (cryogenic
refrigerator)




Refurbishing of ALPI Cryogenic
Refrigerator, Purification & Recovery
Systems
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II.  Update of ALPI cryogenlc Valve Boxes
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1. Cryogenlc Control System mlgratlon and
— development towards UNICOS- CERN
Standard
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= New static shlelds
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New control System ’; |

Refurbishig of Auxiliary Cold Box
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ALL SAFETY VALVES MUST BE AN VENT LINE
CONNECTED TO AUXILIARY VENT LINE
&l //\
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New LN2 distribution line
for low beta cryomodules
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LN2 distribution line for low beta cryomodules

CR CR
12 13

Pt
|

CR
14

R

p —

(R
B4

—

DEWAR

!

‘\_ A fr" \\_ J/' S,
b ] 4 - |
g £ b oy _./‘. .\‘- > _.."f F .-."‘
1 I £ ]
SaSULsNEEEEEE

aiaN EREEE
! 4. 1 [
9 y :

COLD BOX

r
I

CR R
10 09

h £ X "
‘\‘. i \ ,-'(’-. i \'-_ r i \"\
.II II'\ N "J:! I.:\‘ - ’,‘I I‘\‘ S "::I

CR
08

»

7/




F 4
,_
/
4
4
¥+
!
/
/
/
\.
a4
’
Y
/
/
[
/
v
/
/
/
/
'
4
'y
r
4
4
r

L1
,




Low Beta Cryomodules Up-grade

* new coupler installation
e new LN2 line in the cryomodules
* New RF tuner
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Supercritical TurbineProcess condition:

Inlet pressure: 15,8 bar abs
Outlet pressure: 2,8 bar

Inlet temperature: 5,1 K

Outlet temperature: 4,8K
Nominal speed: 1670 Hz

Mass Flow @ 5,4 K: up to 33 g/s
Refrigeration Power: 416 W
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Supercritical
Turbine
Installation

New Elettro-Pneumatic
Distribution panels
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Optimization of cryogenic
Process & Equipment
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Recovery System




LN2 Purificaion Unit

Drying System

Purification System
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ALPI valve boxes serve the cryomodules
to supply LHe and Cold He Gas

Single: 1 Contro Valve (Lhe IN)
3 ON/OFF valves

Double: 2 Contro Valve (Lhe IN)
6 ON/OFF valves




Cryogenic Valves Renewal
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approx 10,000 cycles
using 20 years

Test soffietto con Millebolle
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~ Renewal of ALPI valve boxes

S—

,,4 1, CRO2, CR21, CR22 (new Lay-out)




Helium Transfer lines
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Control System: STANDARD UNICOS
2+ New Main Cabinet

e New Control System

* New Supervision
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.In summary

. Refurbishing of ALPI'Grycg
Purification & Recovery Syst’é o

Renewal of ALP! va_:l"ve

& _‘; ;
Revamping o ;

Standard qu ) b

crease the reliabilit
more than others 20 years




