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Reactors
e End 2023:

= 417 in operation in 31 countries
= 58 in construction

» Electricity contribution: worldwide =10%, USA: =19%, EU: 25%, BE: =48%
* Nov'23 at COP28: 22 countries commit to nuclear energy in their energy mix

» x3 installed nuclear power by 2050

= Confirmed by 36 countries at the Nuclear Energy Summit 2024 (March 2024)

* Main issues & ADS way out:

* Nuclear waste with very long half-life — ADS burns waste

= Critical operation (chain reaction) — subcritical operation
* Weapon capable material — not needed
* Limited natural resource of fuel — ADS reuses
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ACC requirements

* Protons  High reliability
* no beam interruption longer than
few seconds

= To avoid thermal stress on reactor
components

e > 500 MeV

* MW class average beam power
= mA current

= CW beam preferred with duty factor * High availability

adaptation " To get uptime
* Reactor cycle operational » Cost/Energy efficiency
schedule (CAPEX/OPEX)

= 90 day cycle for MYRRHA, industrial

ADS: quasi continuous " Industrial approach
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Ongoing efforts/studies

SC-Linac: Cyclotron
= MYRRHA - 15t stage (100 MeV) » Transmutex company — design study
in implementation = TEXAS A&M university — design study for
= CIiADS - in implementation stacked cyclotrons

= JADS, Muons Ing, ... design studies

Purpose:
./07 » ADS technology demonstrator at pre-industrial scale SUBCRITICAL
MYRRHA : REACTOR

(~70MWTH)

Flexible irradiation facility (Radio isotope production, reactor fuel research, ...)

g 30 x 9 x 18 x
L B Qe e Qe -+ Q- - - -
600 MeV Protons, 4mA - CW

MTBF > 250h for beam trips over 3s
3 types of SC-cavities

| 42 m |

' =~ 360 m
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R&D priorities

* Reliability/Availability 2 et e = 1o oo
= Machine design, operational concept O\ b defersd 7T Ema = 770 MeV]

[52]
o

= Every component (incl control/timing/... system), e.q.
o Reliable Cryomodules with warm motor solution
o Spoke cavities design and production optimization

= Fast fault tolerance as last resort
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= Quench detection in CW RF oper'ation,' direct sampling i ‘g'.‘
= SCK CEN glad to have collaboration with DESY AT ...c"‘
. . . . 0 . ° ® e
« Beam loss minimization X
 Energy efficiency 01 et .cggieeseeegetstszasas
= 4K systems % o ® ‘!23,.3:.8
= SSA efficiency and drain voltage adaptation &
* Cost
= Of design, procurement, commissioning and operation e = ” o —

s [m]

= time = cost
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