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Examplary Catalytic Membrane Reactors

Catalytic Partial Oxidation of Methane Water-Gas Shift Reactor
ction of Syngas Separation of Pure Hydrogen

eaction: CH,+ 050, 3 CO+ 2 H, Reaction: CO + H;0 > CO; + H;

T=900" C, catalyst: Ni T=550900" C
: X [Es] .
Vel =)zl
= AW =
""" ), _7
o
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High Throughput System (HT-System) 2

HT-System 2
for PEM Electrolysis at High Pressureé

Rudiger-

| Salavei, Deniz Dogan, Xushuai Hou, Eva Jodat, André Karl, Hermann Tempol,
Monstermann, Andrel

‘Burkhard Hacher, Marco

roton Exchange Membrane (PEM) Water Electrolysis
nt Collect
2H,0 > 0, + 2H, GO

Lo, iyst
f« .- Cathode Catalys
’ .....
8 > ’ - Anode Catalyst -
Layer (PTL)

Anode: 2H,0> 0, +4H' +4 e
Cathode: 4 H' +4e > 2H,

System Assembly from Several Racks!!!

table Parameters
4-16 ezliapc:zlm 1 lllf?gosm‘:l‘r)n‘l)rtyz: liquid*
Temper;a'n;(r)e% Analytic:
H,+0, Det.*+ liquid sampling
e f e
PLC with hazard detectors
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Julich Living Lab Energy Campus ( LLEC ) J& {8 B F F & #f 7% 0
(Forschungszentrum Jiilich ) A 178y —(ERIELELR o B e P & > Hoiz L HEEEM
S S R GV R LB R 40 Z B MER RN E ) BEEE - i &
{LER R DU R B AL E M SRR WAL - UM AYAZE ISR - PRZ
[ FE K AR EE ~ 4B B P 3 T 78 [ i i TPl
FERRRHEIAE | > LLEC ¥ 7 g if i i % BiE R tE R
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(Vehicle-to-Grid, V2G) HIYBHFT » LAPEET BB A Al AE R AR ol R e T A e £ — 20
71 o A ES BRI R R 24 - BB BRI aBETREBUE(L - 13
BEARREE TR S EREE = -

LIVING LAB ENERGY CAMPUS (LLEC)

Decentralized energy system - Virtually coupled by control system

Mini-LLEC

V2G charging stations
distributed across cam

CHP with H2-cofiring

25 ~ Julich LLECE&TH H44&E
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MORE HYDROGEN WITH LESS ENERGY

High efficiency electrolysis and hydrogen safety

HYDROGEN IN “DEPOS|T BOTTLES”

Seasonal H, storage with an LOHC one reactor

+ Reactor containers almost finished (Hydrogenious [RE
Technologies)

« Installation in Jiilich from Q1/2025

+ Unique prototype coupled with CHP plant

27 ~ AR R A

26



RECOVERING HEAT, SUPPORTING THE GRID

Supercomputer JUWELS supplies low temperature network for 8 buildings

-
-
m

Mo
W

+ 1,2MWp / 43/33°C

K

+ Going into operation
soon

Wasle hat building G16.4v
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TIF BRG] -

B

28



BRAIN OF THE LLEC

Data modelling, data transfer and “cognitive buildings”

JPC UA Server 0PCUA Agaotar
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fh n : Applications
. I\ Edge Gateway " {e.g. monitoring / control)
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Member of the Helmholtz Association
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THIF AT LW IRREN A M EHA TR EA > 28R IET-1 (58
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MR ERERNI L ~ KIZREYCERMT - LUK GARE SUAYRE TS5 -

4, FrBLTAEWTSERT (ITE) Ry—{EZ ki SRR - Bt Ry B ERE
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ENERGY & CLIMATE RESEARCH IN JULICH

Visit of [TRI Delegation at Research Center JUlich

18th Seplernber 2025, Prol. Peler Jansens, Member of the Board of Dreciors

33 ~ FARIFE e L BEIFE R FE Dr. Jansenshi

OUR APPROACH

Fostering interdisciplinarity and
cooperations

Our research crosses disciplines,
from basic principles to practical applications,
with advanced Al, data analytics and high-
performance computing as common core.
We create and share unique research

infrastructures.

We maintain strong national and
international partnerships with academia,
industry and society and promote transfer
and accessibility of our results.

Mitglied der Helmholtz-Gemeinschaft
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JULICH ENERGY & CLIMATE - FOCUS THEMES

We aim to drive the energy transition

35 ~ THIFRHTFE L LW FEAE TREL SR (B AH R <k

Rl - Innovating a Better Future

An independent non-for-profit technology research
institution celebrating 52t" anniversary

+ Bridging academia and industry through applied tech R&D!

1
+ Nurture open innovation with academia, industry, and
global partners

« Expertise in patent analysis, market research, and tech
commercialization

+ Extensive industry network and pilot-scale production
capabilities

+ Incubate and spawn startups for emerging indust;

nent

ergy and Environn

Optimal Energy Efficiency

* EMS
+ HVAC & Cooling
+ Thermal & Heat Dissipation

* Hy/NH;
Energy

ower * Bioe:

BY

+ Building / Industrial Energy
Efficiency

« Marine Energy

Policy
+ Policy Think Tank
« Net-Zero Strategies
+ Policy Promotion
* Energy Auditing
+ Environmental Adaptation e Sustainable Environment

* CCUs
* Pollution Prevention &
Remediation

» Power Electronics

» Energy Storage

. VPP

« Explosion-proof Certification
& Power Safety

* Resource Recycling
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100kW electrolyzer
commercial system
demonstration

100kW Fuel cell power
generation system
demonstration N o :
Type: PEM/ SOFC i ENz > e 500kWh Hybrid energy
Feedstock: NG/Ha/NH, e . # storage and manag
Hydrogen r control systerﬂ:
Storage Area

38 ~ Tl el S aeraubass o/

L

& 39 - HIET-1f& Dr.EichelX\ZRELELRIFT& 58 =8k %2

33



40~ HEETHE D

41 ~ EfEE T X EHBEEU T E AR

34



R

42 ~ BEfEETEE
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\DH'\:{

(M) ARSEEREAEUEARI BN 255

VAR SR A TR E A 2R - TREYIR L0 TNEEONAY s EtEat - %
e & TERIEUR SRS - FEfaEEaE - DU U aPE! ~ FERESER 20l - 12
THRETR K EME - 2N RN E SR OUE S S R A TSRS AR DA e tm ey
K E B SR Y E B L F R - BT RIS B ERETT AR R 4  (F
Bl R TR Z BN SRE BT EAR - (48 & s &R Blsk TSR e -

2006 FREMERBUTEHE " BIR SAERARIE MR T AIHETE 5 (National
Innovation Programme on Hydrogen and Fuel Cell Technology, NIP ) ZEH#: A %Y 14 (&
BT (928 499.16 (BoT) &% - BTN B S RE AR « s S AR B
R HE R B LR - (EENAMISTIEREZEBUE (Radisson Hotel ) (& 43) 1%
FEEIENT " B SRE RN RiT AT ) (NIP)&EE LR - R SEE

(E.ON) &1E > 1% 2017 22857 400kW #Y MCFC WRRIEEAM 247 - BB =S
FuelCell Energy > RBUM EHLER FHRZ BT ERE 2 —

AR RERE B L A 434 1% B SOMH R A dhakit - IR iR e B
SRCRARE R A E R A E SR K - BESEEFEIIEEE R a4t
HHESTER AT BRNRIEN RS - LA BT - RS
SEEIE R BIERIZE S i 1B A SN Rt Rt e B A BR R 7k S B
TR i e A 7 T Y H AL -
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AR SRR AL AU S BN S5 BE A4 AR AR EERE IR A B B A
B 2 ERUE N EHIEC R A ES - FOPAREER M 2 4 AT (R4 3GWh HYEE JJAT 2GWh
FIELRE » BEERUE S0~60%AETRTR K » A AT JKEY 600 i — S bhxHF = -

KR EEHH H 4 B MRS FuelCell Energy &5 B3 25453 Johann Huber £ (%
REUIZR 7) - ESLHEST FuelCell A FISERE M4 » (%48 2 USSR R AR E
FGEM Y] - BASUSINRIEMNES B MENE 44 0 5ENSUEEE #
I REECRIARI NI Z 2 » BR T R4 A B et A B - S s I
AW SRR 45) » IR RS R H AR - ETERERAVT - MEER
EREREE -

F 3~ ZEHEEA USRI ZES K FuelCell Energy &ifishifs

FRFH] 1

13:30 - 13:45 Welcome and introduction FCE

Introduction Energy Administration and Industrial Technology
Research Institute

13:45 - 14:00

14:00 - 15:15 Tour Fuel Cell Plant

15:15 - 15:30 Discussion and wrap up
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[E46 Ry AR R 2 A A R/ ] - HAERIDURIRR R - B e 2858,
EAHRMTSMR)N 28 B EESHEE = - BHEGIARI IS AT - A ARG EIE
RAFKIECEA A - SRR A MUK IR AR B - 7 A4 E
HRERE4I600~670°C » SFERREREAID » HERURE R = I #447C » R& R
SRAAEENEAT > TREHAMN - IESESEREIOD L - MRASkEEE -
HACRATH fEE EIS0% LA L - Ry RIFEREIR GRS E 2 AT 7% - UL RS R
b > MREEIMWE R G E ) - 2 RRGIEFROE A -

O

@ Movicon - [Laufzeit] - energie bilanz

Gesamt Erzeugte Energle
Bweh  [EEEIRY o
™
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{SEFHRCE - RS G RER T (E 85 A SV IE B T - FER R AR e i sl A R HR T
B S HSHEESEA - HAGEEEMEE S 2 BEN - SdarafaE 20 4
P —FNEFRER—K - = ERE —REZAER) - BRI TR
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FuelCell Energy /] IHE B2 58 SRERITTE S SRRy vl 1T
ME > RAATSE R 2 B 260 B | B BRI » (IR AERR I Sk B3 - R A EIA
(% SOFC £y - HATMARARGE(LER - RARBBFE O EHEE - 205
BHERES SRRV » W AT A 2 ARl R
7 50~55% © FuelCell Energy 7 BB B S BEHERE - RAELEE - F4H
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() FAF SolydEra AF]Zwh
SolydEra A HE]HY SOFC FAfrftEE AR 2006 - 2008 4 » MiAE 2015 Fff
A& CFC Ceramic Fuel Cells GmbH » JEEEFRCTEALS =& - SolydEra #EAEUM
R ARFEPAR AR AR ) - HHEAYEEHER AR (SOFC) BdE e
fighli (SOE) EEf=UEITRE ) » BMERFRCR S 85% L (39 kWhikg Hy) » ¥Rk
BRI 60% - HELEREREEERH L - 388 - T¥ 0 DK
P ENVEE 42 2148 (CHP) » EERRIIERE T 25 B B[] (5E 353k » 282 Convion
(Z358) B EERMESRNS S F - AVARI S B G AESRAT /5 © 282 Bosal Energy
(EEHIRF) B VDL (i) Sk EHEBhER MRS T8AL - $ETHAERE I FR(RAA -
KR 25 SolydEra A EILAFEAFIN SOFC 84 7E T wa(# 49 ~ [8 50) > £y
H RTBCOMN & ARY SOFC 28 & 7 T » B8 HE( Stacks Y EEMIF A2 25 MW SOFC »
275 MW EEfig g (SOE) ° H SOFC EEHERflirtR F P SZ SRRl » m (Rl
REECYVEME R 10 um LU - 15628 e S 2 mm level /KAE » HEEH
Rk~ 2 R AR A& 51~53 B -
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52 ~ SOFC/SOE=E it

SolydEra Fiif#% < SOFC EHEC B2 F ki 7488 - RiEsEEHAE 100
GWh ~ FHEENIGR RS O TE/N G T/ NFERR< 0.16% » 49 REIFE AR
Bloom Energy 2 1/3 » B Fit A M4 56 B35t 7] » SolydEra BRAE n kK 1.5kW KA
RUBNER S 248 (Bluegen BU5%) » S H P ONERIEANR O kW 24 - b d% 2
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SEIER 45 kW Z Z4HAHQ0 IREHEEIZC) - AT AL BB L AR TR
AGHEE MW SR A4 -
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SolydEra 2 & 7545 A LA SOE B HE#E 1T H B s AF & hl R (syngas) Z il 8%
REJFRGA T 40%~05% » WAT4S & R ARIEE - Ik e P Al (PR bRt
flo) ~ DA B RUS M U5 E » B n LB 2 ffifm - fERIREFTH -
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Fraunhofer IEG F| I ZM AT EITREIR 24824 & - AR R DR BRI
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Feflof@ i et 20 ER - BN B Fifaisds A Reit 2 B a e - HIEM
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