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Green Industrial Hydrogen
for future green steelmaking

This project has received funding under grant
agreement No 826350.




The GrinHy2.0 prototype in a Nutshell O, 2.0

GrinHy2.0 01/2019 — 12/2022
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*  First High Temperature Electrolyserin megawatt scale:
720 kW pc producing 200 Nm?#/h (18 kg/h)

*  Full integration into the existing infrastructure and management energy control system:
>13,000 operating hours while producing at least 100 t hydrogen

* Hydrogen based on green electricity and industrial steam from waste heat of steel production:
Electrical electrolyser efficiency up to 84 %, |, (<40 KWhg ac/kg)
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GrinHy2.0 Design @®GrinHyao

Green Industrial Hydrogen

Low Voltage Distribution - Hydrogen Processing Unit

Hydrogen Buffer Tank

Transformer Station |,

HPU Cooling Unit

HPU Chiller

Sunfire-HyLink HL200

SOEC Cooling Unit [l
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GrinHy2.0 — Status 2.0

55,000 « Since March:  ~270,000 Nm3 H, injected (24.3 t,;,)
Actual Capacity: 100 Nm3/h (200 Nm3/h by end of 2021)

47,278 .

H, production / consumption [Nm3]

45,000 : e
40,651 . gijnce May: ~80 % availability (time)
35000 33832 353470 . El Efficiency: 84 %,y (HTE incl. BoP)
24,587
25,000
15,000
5,000 = =
L
-5,000 -1,979 -136 E- o I

)

S=
4

f(~ sALzGITTER 7 SALZGITTER
(ST (520850 ) sunfie "7RUWEM tenova® [

4

N AN AN AN AN AN AN
RO AR AR AR OTEES
SR PPN

H2 consumption = H2 production
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SALCOS - SAlzgitter Low CO, Steelmaking

SALCOSP® - Flexible hydrogen-based direct reduction
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SALCOS - SAlzgitter Low CO, Steelmaking

SALCOSP® - Flexible hydrogen-based direct reduction
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— conventional coal-based blast furnace route
— innovative SALCOS-route (direct reduction)
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SALCOS - SAlzgitter Low CO, Steelmaking
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Transformation of integrated steelmaking in Salzgitter
to H, enhanced DRP/EAF-based steelmaking in three stages

Indicative: 2026+ Indicative: 2030+ Indicative: until 2050

B & N N BN B 5B N B N N B B | ‘
<«— Status Quo =|r< Pilot phase > < Completion >
I
SZFG 2019 I I @ ! !
Total CO,-emissions 7.6 Mio. t/a I \(3, I
o
1E ;
o I
" : = (Stage ) ‘ I (Stage )
o ™ 500 MW
8] L] L] . 100 MW 1.9 Mio. tcg/a |
@ ( ‘ I ¢
= N/ A\ 1Y . il il ijl
L o I : | | ( J ( J ( » EAF
*J)' \V/ I ]
© I | 2.8 Mio. tcs/a 4.3 Mio. tes/a
0 (. |
= == 2 | N/ 1Y .
I Q
[0} | O
: : M ! " -
o
L I —N ) . c ot
3 I : J £ t i
g d d E | ! d : | . , g ) Electrolyzer
g ||f.-|| llfﬂll Il%ﬂll : llf'ﬂ' '|f"|' : * g : v S (Stage I
§ 4.3 Mio. tes/a 1 2.4 Mio. tes/a I 1.5 Mio. Mio. tcs/a
I
Status Quo I Stage | ’I Stage |I Stage |l

N B 8 B B B B B N N N N B §N |

DRP: Direct Reduction Plant

EAF. Electric Arc Furnace
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This project has received funding from the Fuel Cells and Hydrogen 2 Joint

Undertaking (JU) under Grant Agreement No 826350. This Joint Undertaking FCH
receives support from the European Union’s Horizon 2020 Research and ) *
Innovation programme, Hydrogen Europe and Hydrogen Europe Research. Ry
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