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Six major components of the hydrogen isotopes entering into ISS: H,, HD, HT, D, DT, T,

Tokamak is a device using a magnetic field to confine a plasma i
n the shape of a torus or donut to enable fusion reactions to oc
cur to produce clean energy

BT EN=ET
(TEP; tokamak exhaust processing)

>

tokamak He, N,, CO, CO,,
T H,, HD, HT, D,, DT, T, H20, CH,, ...
Raw material supply system SHALES ST
1 (ISS; isotope separation system)
AASAALE NF X FENAY 1

(SDS; storage and delivery system) |<e—— High purity T,, D, ,DT
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s The Isotope Separation System (ISS) (EU)
Purpose of ISS

> ITER ISSE TEP2} WDS®IM O|F§=l +ATHAL TENE A2 TR FYHIZ2
O|838}0] Qst= MEI XA O 2 MA|St= W 5O|Ct

» To produce the required pure deuterium (<0.02% T, <0.5% H) and 90% T/10%

D gas mixtures for SDS.

» To transfer detritiated (<0.1 ppm T) hydrogen to WDS for further detritiation and

final release.
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» Following a request to modify the
. . j\ Iss
product/feed configuration, an —
assessment of ISS 2001 baseline —
design was launched with respect @3
system operation and tritium inventory | WDS |
1SS f[ @ ¢ b <fl~\ 1SS
» Results have shown that ISS needs

optimization/ modifications to operate N
with the ITER requirements

D, (T) Product to SDS
From Plasma Exhaust DT Feed
. )
CY SULZER packing DT (50 %) Product fo SDS
- SS Gauze structure s
_ Dlametel’ 50 mm 7 T, (90 %) Product to SDS \TJ Column-4

- Volume 5300 cm3

ITER Department, Fusion for Energy Seminario Industrial
13 June 2012 G. Piazza,
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Protium Return H
mfoun 1SS ISS feed stream throughputs and compositions.
T, Trace
HD(T) Stream Flow Rate H D T Notes
Feed Pam’/s | Moleh | at.% | at.% at. %
Pume Plasma Exhaust | 0-220 | 0-176 | 0-100 | 1-100 | 0-50
NB Exhaust 0-50 0-84 0-100 0-100 0-1 (L.2)
| WDS 280 ~100 | 3x107 | 3x107 (1)
1 Notes: (1) NB exhaust and WDS feed streams are combined before introduction to the ISS.
H0(D.T) Column=t (2) Based on each NB/DNB injector being regenerated after every 32 nominal pulse
— A1 qon cycles (450 s burn and 1,350 s dwell), 1.e. one of the three main NB injectors or
fr’ _l the DNB will be regenerated after every 8 nonunal pulse cycles.
.
D2(NB Injection)
Electrolyzer
H< 0.5 at.%, T<0.02 at.%
Ha(T) from Do(T) Product to SDS
Neutral Beam «

H< 0.5 at.%

T, 200 ppm Ol ot

Column—3

Column-2

: ‘ T Purity of ISS product streams.

Product Streams Purity
D; for plasma fuelling H<0.5at.%
From Plasma Exhaust DT Feed D, for neutral beam injectors H<0.5at%, T <0.02 at.%
T, for plasma fuelling H <0.5at.%, D <10 at.%
DT(50%) Product to SDS DT for long pulse fuelling D~T~50at%. H<0.5at.%

D~T ~50 at.%, H<0.5 at.% Column—4

90% T2 Product to SDS \r
T,90% O[&F

H< 0.5 at.%, D<10 at.%
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Isotope Separation System HAPL 15 General Atomics, San Diego, CA August 8th-9th, 2006

8 | 7 | 6 5 | 4 | 3 | 2 | 1

Target Chamber Tritium Recovery, Reprocessing, Purification
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Modeling tools relationship
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Fusion Nuclear Science and Technology Workshop UCLA August 2, 2010
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Chapter 1
Edited by Frank Vanhaecke, WWILEY-VCH

and Patrick Degryse —

Isotopic Analysis

What Is Nuclear Fusion?

1.1 The Alchemists’ Dream

In the Middle Ages, the alchemists’ dream was to turn lead into gold. The only
means of tackling this problem were essentially chemical ones, and these were Fundamentals and Applications Usmg ICP-MS

doomed to failure. During the 19th century, the science of chemistry made enor-

mous advances, and it became clear that lead and gold are different elements

that cannot be changed into each other by chemical processes. However, the

discovery of radioactivity at the very end of the 19th century led to the realiza-

tion that sometimes elements do change spontaneously (or transmute) into other

elements. Later, scientists discovered how to use high-energy particles, either

from radioactive sources or accelerated in the powerful new tools of physics that

were developed in the 20th century, to induce artificial nuclear transmutation

in a wide range of elements. In particular, it became possible to split atoms (the

process known as nuclear fission) or to combine them (the process known as

nuclear fusion). The alchemists (Figure 1.1) did not understand that their quest

was impossible with the tools they had at their disposal, but in one sense it could : |
be said that they were the first people to search for nuclear transmutation.

FIGURE 1.1 An alchemist in search of the secret that would change lead into gold. Because



S AFEFLCE



