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R&D Activities in Belgium :

Motivation of MYRRHA @

® MYRRHA — An Accelerator Driven System

® Demonstrate the ADS concept at pre-industrial scale
Can operate in critical and sub-critical modes

® Demonstrate transmutation

® Fast neutron source = multipurpose and flexible main reaction  spallation
irradiation facility output 21017 n/s
tin material LBE (coolant)
Bﬁﬁ‘“ = *Hllllh-- =

10N SOURCE & LEBT >0 EE|----N 3L | — ST ﬂ~-ﬂ"iﬁ°??“-ﬂ."M‘i WM
o - 18 18 ™ p T . T o
P o
R e -
Wie ’

Accelerator
Reactor

particles protons

power 65 to 100 MW,
Kt 0,95

spectrum fast

coolant LBE

beam energy 600 MeV

beam current 2.4 to 4 mA

G.Eynde, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in Belgium :

Facilities for MYRRHA Program @@
® LiLiPuTTeR-II ]
O L
HEHOS S — LBE conditionning
® Heavy Liquid Metal La
® MEXICO |y =% .
® CRAFT :
— Materials
® LIMETS 3 _
® RHAPTER N
® COMPLOT B » W — Component testing &
® ESCAPE BT T
® US lab comPLOT © BT NSEScAPE Instrumentation

Green: operational, Black: commissioning

Updated from G.Eynde, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in China:
China Lead-based Reactor Development Planagzy

China has launched the ADS engineering construction project in 2011.

ADS Demonstration Facility [
Accelerator : 0.6-1GeV/~10mA
Reactor : China Lead-based Engineering
Demonstration Reactor CLEAR-II (~100MW)

ADS Research Facility
Accelerator : ~250MeV
Reactor : China Lead-based
Research Reactor CLEAR-I{(~10MW)

ADS Commercial Prototype Facility
Accelerator : 1.5-2GeV/~10mA
Reactor : China Lead-based Commercial
Prototype Reactor CLEAR-III (~1000MW)

RFQ
Accelerate element

High current ion source

Y. Bai, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in China:

Configuration of C-ADS @

Injector MEBT2 Main Linac ‘I!I 4 ~|||~
Y ¢,
Mot EE R R . '“E -
] [ eesene sasane SEOTERGE  FREIEEEH - - = il’fl
Wmlww W*l‘ “ l 1‘ " 5:‘[:0;:,;;:;:\ Spoke(d0,59.2m EN ABm Bace Dumpe:

~
59.2 063,
B4Cavity/BOM 24Cavity/BOM

Injector II

Elliptical 063
: 650MHZz
28 cavities

178 MeV

Main Linac
O Tasks of IMP

Injector I Q Tasks of IHEP

Y. Bai, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in China:

25MeV LINAC Commissioning in China @

162.5 MHz Half-wave Cavity

Niobium Assembly ‘

Beta=0.1 IMP & IHEP
in 2016

7777777777
L ume

325 MHz Spoke cayvity

Beta=0.21

Beta=0.15

Y. Bai, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in China :
Granular Spallation Target Development @@

Spallation
neutron

Granular Fluid by Gravity

Science China
Tech. Sci. 58(10)
July 2015

Outlet

" |
‘ B
e

Large scale loop & HT test Granular target test bench

Y. Bai, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in Ukraine :

Ukraine Neutron Source Facility (1/2)

@

0 The facility consists of an accelerator driven subcritical system utilizing low
enriched uranium oxide fuel with water coolant, an electron accelerator to
generate the neutron source driving the subcritical assembly and the target
which has tungsten or natural uranium plates cooled with water.

‘%’ 10 9 7 6 5 403 2
I — =\ - '
y/ Illlllly/ A _|I'| L} | 1 ! L ‘II'L J#
11 1[r|r|1
— ",1 % | \ VL
EE ':.: ! | '
| 1R
o a : f
C v /) /)
e I 1. 1 i
7 R = B SRR R -
% g I _= pEl = L= L= 2 = =
.-{ i |[:;H"=~ =
ZIn M
u':.u:::f 8 o o o m# L |_|_.| \
12 :ﬁ ¥ A - e Ry
"\._"i
1 - Kklystron gallery, 2 — Accelerator tunnel, 3 - Electron gun power,
4 - Electron gun, 5 - First accelerating section, 6 - Energy filter,
7 - Accelerating section, -  Klystron amplifier, 9 — Waveguide,

10 - Quadruple triplet magnet, 11 — Electron Transportation channel, 12 —
Subcritical Assembly tank

Updated from Y. Gohar, TCADS-3, Mito, Japan, Sep. 6-8, 2016
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R&D Activities in Ukraine :

Ukraine Neutron Source Facility (1/2)

Top shield and bending magnet

Core configuration' with the

target assembly

Effective neutron multiplication factor, average neutron flux and energy deposition
values using 100 kW/100 MeV electron beam

@

Elux alon Flux alon Energy Energy Energy Total
g 9 Deposited in | Deposited [Deposited in| Energy
Target | # of FAs k-eff the core the target : 2.
(n/cm2-s) (nfcm?-s) the target |in the core |the reflector | deposition
(KW) (KW) (KW) (KW)
W 40+ 0.97855 1.162e+13 | 1.353e+13 84.19 134.77 8.10 997 06
+0.00012 +0.36 % +0.33% +0.01 % +0.35% +0.22 % '
U 37 0.97547 1.965+13 2.470e+13 88.42 196.89 11.57 206.89
+0.00012 | +0.26 % +0.25 % +0.01 % +0.35 % +0.19 % '

Updated from Y. Gohar, TCADS-3, Mito, Japan, Sep. 6-8, 201462
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