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Ahst-ract

“The Ob_]E:CtIVG of tlns peper is to explore the potenhel rolc of fusmn power in ﬁlture electnelty supply
- mixes in globel Seale and to quantlﬁ/ its advant'tges s.nd poss1b]e drawbacks A genc..rd.l assessment of .
the. eleotrmlty system n Western Eumpe is performed st ltg ourtent and anl1c1paled slele esnmatlng

| generie technical and eeonommal perfonnances of ex1st1ng and prospeenve power generatton

- technolopies, emd bu1ld1ng on tlns basm consistent elecmcﬂy markets scenanos for the time honzon' '
2100. Vanmls types of scenarios sre exannned meludmg “busmess as usual” and several explorahve |

; scena:nos prc'surmng different ‘market shsres of ﬁ1510n nuelear fission and clean eoal Wlﬂl CO; capture

:oand sequestrahon Evaluahon of d1fferent technology mixes 1s ca,rned out frorn teehnu:al eeonomieal ‘

© and env1ronments] (CO;) pmnts of wcw .

. The methodology 1nclu:les Lhc use of the PLANELEC-PRO least ‘cost eleetne1ty systelns plenmng ‘

' model developed by L-‘-‘;SEN / EPFL It determmes the' eXpansmn plans of the power generahng

system, which adequale]y 1'neet eleetrmlty demand at m.tmmum cost Whﬂe respeotmg constraints glven
"'hy the user such as CO; emlssmns and quahty of service. Competmveness of fusion power generanon :
.18 estnnated lhmugh two mdmators the impact of varioits market shareg of ﬁlSlDl‘l power on ‘the
levelised- LlCCtﬂClty produetmn cost end the total accumulated CD: ern1ss1ons elong the ponod of
study ' ‘

It is found that deploymenl lhrou;:,hout the perlod 2040 2100 of total 90 GW of fusion power in
“Westemn Europe is capahle lo reduce apprommately up to 10.% of the total system CDQ emlssmns by |
. the end of the eentury C()n‘lpd:l’ed to a baseline oase Tlns 11rmted 1n1:roduot1on of fusion'power causes a '

shght 1nereese of the :ystem levellsed eleelrleny produenon oost of the orcler of magnitude €-

0.001/kWh Thc r:shmated mcrementsl COz abatcmcnl cost of fus1on power is E 11.5 / t CD?,' These .

" results, however are s1gmf' eanlly dependent on the assumpl.mns of ﬁ,lture fuel pr1ees and peramelers

“of the candndate power generation technoleglcs



