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The MI SsSI on

The Swiss Competence Celnhteesre fdoirf fEmMmemgy sReae-hal |l enge
search (SCCER) AHeat apnodwe El eecppligi syst@®&8tmordn ord
ageo (Hak) is one of eiaghti ncertasres ,i nwhsihcohr t h atveer m
been established in thepaeséegr dhhrfsi)elwlist hofhimptli t es
(SCCER Mobility), ef ficwietnltiyn (tSIC&€CERe XFtEEBe &1, s . I n

SCCER EI P), power supplgtdSECECERDECEMesgriimportant

(SCCER FURI ES), bi omas s el(&ScCtCrEIRC iBtiyo sswepeptl)y, wi t hout

energy storage (SCCER HapBwer agemwet &t aen.econo -

my and environment (SCCER CREST) in | ight of

the Swiss Government és Hreartgy aStirdaet efgryon2 0ebl10ect r i ci t
The declared aim of thigsuieraelrdywpet ot eger gy ttddkay
transition from nucl ear mproweend¢rogya cpaorweire rssu paprley t 1
system based on renewabmedsesonricpepdus$tor imeleitzeadcdhesoci e

COemi ssion targets. An ihm@dritnagnt hfoac twoart eirs atnod epxr-o c
pand and strengthen theclohmewl ebyé oius thateaesgwnsib
field through the increa®e ofegpbecsobhhel quesbunboesty
e. g., scientist s, engineer s, technicians alongsi de
with technology devel oplnmrendumnilalrey ¢éntceams ber st at e
organized as wvirtual comsodtibacofmei ndesttrisahgadygdi a
ademic institutions (cantonal universities, federal
uni versities, feder al rédbearebBearoheandadevalnd preen
sities of applied scienean)cediCent ebufed Hédt aacnrdo sk
Switzerl and with the i ntcemttiran etso onmma xfiimiez ed it fhfee roaun t
come by combining the stmenngest 2cd4o nrpeesteeanrccihe sgriamups
each area of expertise. tutions as well as from the
To maintadmasti ngongf fectpagr )t he Swi ss
power supply system, t MThecompetenbei cehtedes tradi
were established in 2014 he&ndf uwtiurle reevelvepmemtanof a
support wuntil 2020. also on novel approaches |
powegas concepts.
Energy storage is a key el ement in this venture
since energy, sourced fWeomvorud rde waibklee twouirncveist e yo
|l i ke wind, sun or tidal téreerdyiyf fiesr eomtl yameai lodb |ree soe
stochastic basi s, therefpagest h&éoani mMursheén isnboremath
surplus energy during téstesad oifn |a wc dlelnpabnadr aaandon, vy
release during times of tHimgh doegmacnhde.c k o ur -hwaeeb. cpha)g e
With an increasing contfhobunewa aenhdt eeentsdsre@an- C
tioned renewable energydsoyemces tbhethestl pageiofty
mi x, the significance of energy storage increases.
Thi s i s clearly demonstrated by countries t hat
have installed a | ot of wind power, e. g., Ger many
and DenmarKk. Large intepmppttempt dipsSshmELaNci €Shmid

bet ween electricity prodwLdd odc caERd gdegandn el ect

being observed with the consequence of strongly
fluctuating electricity prizes.
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Ther mal Ener gy Swra

As already introduced, Hi gherpbep antuiren pifoepsitmdmryge

energy is used as heat. thekemafloreamerlggatatstempege ait u
i mportant in the attempitntter etsrta rAtsddoupsmordydrsespen e rc @t i
sector . glass recycling, cement pr o
I ndustri al applicationsgatala pgreonpesaitug.e Acecvoerld ibneg-
l ow 100AC and above 400AG@ 4méenargededenas biwel heat
as residential applicatpensat ate ar @aregrgpsertad upreo M iedvee |
up to 250AC. and compact storage of flu

higemperature heat and/ or e
Advanced Adiabatic Compressed Air Storage
( ARAEF) ants bagAESomnsAMBel ¢édi ng Appphacat hemsi ng, h
tricity during periods génewxateisen panwdek ri ngdeunsetrraitailo np

to compress air. The heBlhe cbeatingdaind tchhold¢om- de
pressed air is stored imecaesBhemmal sEmenngye 9Btfort-her
age, and the high pressaunrde scuonomeerd &Siernsiidl et ot aden
confined in a hermeti calgley teedinowd ogieserecanr be Tos e
gener at e electricity d usrhiinfgt pertiwedcsn o©he hagdi |daeb-i |
mand, the air is releaseadiaomonhe arnedseuvei r demaatd
ed from the storage, anrda nge efxopra nhdeeadt itnhgr,ouvgehnta | at
t ur bgiemeer at or setup. in buildings wildl be covere

The efficiency of-CAESvedlhaidtegii g eidn AtAhEO A@ ntge 250 A0.
is projected to reach anet exbanmpl(ec| bee trae stilde ndfi fa
ciency of pumped hydro temrtdagieg),. the dilution energ

The mdaaotrage conClps wiotrh MAemt i gated (il lustrated i
perature and pr essurbed OrAdCrhee sh emft aelxathtanmgkd f or enr i
and -6100 bars that is congiodesedfi ¢ ha dewmbl npment . T
tion of encapshamged mpahasead eon al heat storage con

(PCM) with a packed bed hofusrescksan. combination with
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Key Contac il il “‘] Ambient
(ground source)
Dr . Andreas Hasel bacher

hasel bac@et hz. ch

I nstitute of Energy Technol ogy
ETHZ .
http://www.prec.ethz.-aodrmisntiasftfr/amaimmgehmmﬂtEi’




A Battery materi al
The state of the art e luent t (WNTahii tsy ssbet agetfon manly
applicationg oni s baltittehriiuedsi urhi honsel Iwhi ch have a hi
phones, [-baipkt eosp,s ,. .E. ) . Detshpu & ealolfovw heo swti dree d utcerin n,
and numerous applicati ogeal si.n Itterims taf g@toeveédrt o ac
density, cost , and energgudkensbotyhethbharfeht -i pma e e -
tial e fo nmebtaasled batteri etsehharsolnmgy .been not
reached. In order to bring the technology forward,
three fundamental researDeh ediorpanetnito nosf wma nlu fbaec spuurri-r
sued with strong syner ga etsastkettwedan at mesm,at aptannin
companied by two appliedimmojoectas.pil ot prodondt son
di um) ion batteries in sma
| mprovemend4 onftelchhowaggsesi red to qualify new mat el
hi gher power densitygowegodndewelropmentb!l gf assembl ed ¢
cathode and anode -maneriaal-s for | ithium
terviea 8a4amnocturing, to Pecfeasmantée E&neeti me, Saf ¢
gy density of-i carurceinkt s [dfy hBbadtnt % r yi sSyasdtdeeness sed by g
100 %. An other way to andreasefitbaet poweof dpgmecedu
sity is to increase theitegllanpdotleinfte il me ThiFart adegui,
new materials wi t h | ongafteetrym retgaib ialtiitoyns avof i &al-ec
creased potential s. Cowmiptulh abaotnat i egr edil ¢t benest a
based on the density function theory (DFT) wi ||
gui de the experimental efhfeorCGosmpet enci esarcef tthteer Ee :
prediction of physical / (
Cost Redbgt igooni ng beyomdl| dcittrhaduem materi al s, mat er i
technolHo ggihd gy: expl oratoryroesemi chl wichla rieaantde raipzpa tiico
genovel el ectrode materitabwmawd]j cahas owelrlatas vamal ysi
storage of other than | ptddwaet ii @mspr cscuecshs eass. sodi -
System Material
Key Contact
Prof. Dr. Petr
novakp@ethz. ch
EIectrochemica(E|écfrby_r@He(rmgtry
Paul Scherrer Institut
http://www. psi.ch/-keeftsmgtyercagechemi cal
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With the growing amount edfecrternoel watbel epremckcuged it het h
demand ;ppodiHcti on and stusrageti ncrleatsers. stage for
New and competitive conwey afi ohhgeema o aatt d roang eo fsylgydr o
tems on the scale of pitetduanidormeprmonductag.or units
are developed to enabl eBeheder anhsietliexcrn rfol g i §ps gih

to renewabl e energy. novienet al free catalysts 1is
of fundament al research.
Hproduchy ol ectrolysis iddractéypécioanl Iswnilmght wit
portant issue since thigdtyis the first step in the
version of electricity to synthetic fuels and real
a closed materi al cycl eThfeorst amn el wdgr. ad dhenne xispse nesid tovieee r

and safe storage of hydrsugpen icoodledo | d¢mquwudidalori nc oan
der to enable a hydr ogermBoddonwanyys IMTdeuiermer gi ggi f i c
technologies in the fielAd ahtbudahpgveeid®xtHHd opr obdal

teries, radically | ower ac@esteacyt aloy sstysn t haensd shei gfhr o
ergy density | iquid storpaogsee rtoaut bgdrogenn fToeus.her
Redox flow battery for hgpdraogkenmipreducit meni n sl iad u
ready established succesestilbkeby ana ahemilmadbooratboryi
scale (see schematic beloawa,niandc owrapso uinmdmsl elmekna - f or
ed as a |l arge scale demondstorami cr aat d tdaree wantveerst i
treat ment facility in Mappiigogti oirh.e hydrogen pro-
duced winilnghleedcowi th biogas generated at

the water treatment facility and | ater wil!/l be wus

directly in the ,hyd@hegehatiged of CO

0: Load H:
T Ce(lll) Valve  Ce(lll) V) Valve

A

\4

Tank

Mo,C catalytic reactor

IrO, or RuO, catalytic reactor

<
Valve
1 Ce-V redox flow battery : conventional electrochemical discharge
== Dual-circuit system : discharge via two catalysed chemical reactions
Key COuwv o, Y g Y
Prof . Dr . Andreas Z¢ gttt el
andreas. zuettel @epfl . ch

Laboratory of Materials for Renewabl e En
EPFL
http://sb.epfl.ch/chemistry
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With the aim tof oroddpudentTiheanscCaprad-yti ¢ and el ecd r oce
posed and enforced by poobi tgr makethbeinsyngas oo h
reduce the anthropogenicheaeaflfercdgisnagnprtdoee scsleismawiet,h
CQhydrogenation towar dstifviietly mmad setliexcrt i vt wa.
way to recycle this greenhouse gas and store
abundant renewabl e enerTghyi.s PBr@j edtcewialnld manidnl y f

even regions i n Ger mangf khawveancneed hcaantaaliyosnt s wi t hi
pl ants in operation for StCHKCIER.p urnp oasdedi ti on, the de

bility of the processes o0n
Switzerland has a vast aoatref ulsewd!|l hpyfdordaedtatornr)y tcdintd
on one hand. On the otHeard |l hared, ¢empgdnidrdeed ueltd mtn
Switzerl and wil/l pay CHERI 286 f adll edaterrcod ytsoins )o f wictahr -

bon dioxide they produce30Phiasndi swia hsta omngl enottii wiat-
tion to find ways of fikhydgocarbonsdioxpdanmead. pr
duce the anticipated product s, e. g. formic acid,
met hanol and hydrocarbons.

Carbon Dioxide

' ‘ Hydrogen
“

®

Methane

‘ Ethylene

\ ‘Carbon Monoxide
&‘ Methanol

“© o
Formic Acid

Hydrogen
Key Contact:
Prof . Dr . Christophe Cop®ret
ccoperet @ norg. chem. ethz. ch
Laboratory of Organometallic and Medicir= i str
Department of Chemistry and Applied Bi os ET

http:// www. coperetgroup. ethz.ch/
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Assessment

Al l the different pi ece&Coonfip ettheen c$ @G E R nHehaotw atnod i
el ectricity St oradgpea embautt e neeeeadst podver |, heat, fuel
to be integrated in a whedefutcwrned exrte tesskbatomé f 0
power ful . For this reasamr, rqgume sptriocancs i ovfel tye d ldrecalt a gow

interaction is part of thlee sr esheraorucghh,ouctovierd n§CGE Rvi
range of aspeeadsndmioom|s aguaasdge nsoncept s by bringi
up to system integrati ont oarnadg emd ceelhlniod gp.gi 8peci f i -

cally the following fields are addressed: )
I n parall el with theeceonvir

The assesfsmeuwmte oflevel opmenmti cs cgeuneasadi aotnesd t o energy
idan terms of energy st ofruatguer es yesnteerngsy assy sptaerms oafr e
the energy network (powgn/iheat hgempenatisen,ofdipot i icy
bution and consumpti on-) and feeding _this know

how into fundament al andzye[ptrpleired trhe_ese_'ar}tc%r.aCt'o_n w
ciency, Mobility and Grids

A compr e hseunsstiavienabi | i t y ciaesss elsestmreenegn t hose SCCERs
with a focus on cost andaenmnwinr amme ibteanlefiindif ¢ @tmo sy .n
Here the coll aboration with the SCCER CREST i s
beneficial

Key Contact:

Prof . Dr. J°rg Worlitschek
joerg.worlitschek@hsl u. ch

Thermi sche Energiesysteme & Verfahrenstechnik
Hochschul €T elcunzneirkn & Ar chi tektur

https:// www. hsaruc hciht/etketcunrni k
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