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HiPER cryogenic design

Laser 

Cryocooling 

plant

Fusion room

Injection   area

NUCLEAR

PLANT

T2

Target factory

H2-D2

Target factory

From ideas to first plansWP15
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Our guides: SAFETY PRINCIPLES

Workers,

Everyone

NatureTo reach this goal we set some 

Safety Important Functions

Confinement control                          

Radiation limitation

Static confinement     

(process, cryostat, Gloves Box, cells)

Dynamic confinement

(Ventilation..)

Radiation measuments & protection, Using 
rules…

including

Radiologic risk have to be controlled 

during all the time life                        FOR

Safety Important Elements
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Lab

GB

GB

Access

T2

T2

One exemple: ventilation

process

process
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One exemple: ventilation
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GB Ventilation sketch
factory

One lab. T2 lab

GB process

Process

T2 treatment
(2 levels)

inlet inlet

chimney 
Air

T2 treatment

Lab. ventilationLab. air

T2 treatment

Dry  air
GN2
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50 m

10 Hz sabot 
dispenser

10 
Hz

GB     Cooling injection pipe     (L x l x h = 55 x 1 x 1 = 55m3 TBD)

GB     target provider      (L x l x h = 2 x 1 x 1 = 2m3 TBD)

GB     injector      (L x l x h = 3 x 2 x 3 = 12m3 TBD)

GB      sabot                (L x l x h = 2 x 2 x 2 = 8 m3 TBD)

GB     wastes                (L x l x h = 1 x 1 x 1 = 1 m3 TBD)

From SBT first  developments

Target factory operating laboratories
1/   Injection  (L = 60 m  - 320 m2)
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Access transfert cryostat 

(L x l x h = 1 x 1 x 1 = 1m3 TBD)

GB    target filling     

(L x l x h = 2 x 2 x 2 = 8m3 TBD)

GB   conformation cryostat 
(L x l x h = 2 x 2 x 3 = 12m3 TBD)

GB   collector              
(L x l x h = 2 x 2 x 2 = 8 m3 TBD)

Access for control               

(L x l x h = 1 x 1 x 1 = 1 m3 TBD)

Target factory operating laboratories
2/   target layering  (80 m2)

From Lebedev physical institute developments
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Target factory operating laboratories
3/    Target filling (80m2)

Access transfert vessel    

(L x l x h = 1 x 1 x 1 = 1m3 TBD)
GB    cryocompressor HP 600 atm    
(L x l x h = 2 x 2 x 1 = 4m3 TBD)

GB    filling cells HP 600 atm  & cooling down   

(L x l x h = 2 x 2 x 2 = 8m3 TBD)

+ cryogenic 

providing 

(stirling machine or LHe?)

gas

6 mould
18pellet / stage 
108 pellet / cell

GHe
regul T°

From SBT developments

LMJ target factory in Valduc center

& GB   Cryogenic target recovery     
(L x l x h = 2 x 4 x 3 = 24m3 TBD)
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Target filling : some target elements

We still have to take into account all the dead space
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Target filling : balloon thickness vs filling time
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Target life time : process overview
T2 purification

To

Gas mixture
3 h

Cryocompressor 
Setting up

3 h

Filling cell 
Setting up

4 h

Target filling
5 h

Target cooling
2 h

Pressure

Cryocompressor 
recycling

2 h

Pressure

Target removal
0.5 h

Target storage
0.5 h

Filling cell 
recycling

Target layering
0.5 h

Injection
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Tritium pollution:  T2      He3 evolution

Please keep in mind
that time 
doesn’t help us

Gas mixture have 
to be prepared 
from pure gas:  
+ 6 h

Target life time is about:  8,5 h 
before to be launched 



Didier GUILLAUME - WP15 approach                      01/10/2010 14/21Service
Basses Températures

Target factory operating laboratories 
4/   Thermal & optic analysis (8 x 7 =56m2)

Access transfert vessel

(L x l x h = 1 x 1 x 1 = 1m3 TBD)

GB    Tools, support and cooling     

(L x l x h = 3 x 2 x 2 = 12m3 TBD)

GB   Analysis   
(L x l x h = 2 x 2 x 2 = 8m3 TBD)

From SBT developments

LMJ target factory in Valduc center
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Target factory operating laboratories 
5/   R&D lab

Improve HiPER process

T2 test for continuous 10 Hz process

- other process than permeation (liquid filling?)

- permeation still possible but targetry have to manage 
about 8 hours complete process  (+ recycling time)

reducing process time
LHe instead cryocooler, 2 cryocomp. for each cell…
> 350 000 targets  

bigger, parallel & redundancy for continuous operating
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Nuclear Plant includes ancillary systems

Tritium storage

Tritium treatment

Vacuum, 

Wastes

Radiation control, analysis

Control room

Access, offices, maintenance laboratories 
and meeting room

Remote control

Fluids

Ventilation

Vacuum, 

Wastes

Some place….. And functions     TBD
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HiPER first drawing
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Targetry first level:
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Targetry ground level:
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Targetry second level:
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Targetry budget elements:

HiPER tritium budget about 50 g

Rough estimation based on our latest 
french tritium nuclear plant modification
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