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Table 3.1.1.2

State-of-the-art and future targets for Hydrogen production from renewable

electricity for energy storage and grid balancing

State-of- 2017 2020 2023
the-art
KPl 1 H2 production electrolysis,
energy consumption (kWh/kg) @ | 57-60 55 52 50
rated power @100kg/d @500kg/d @1000+kg/d | @1000+kg/d
KPl 2 | H2 production electrolysis, CAPEX 20 15
@ rated power including ancilla B.OME/(t/d) | 3,7 ME/(t/d) | )
o - N SRCEY ME/(t/d) ME/(t/d)
quipements and comissioning
KPI 3 | H2 production electrolysis,
efficiency degradation @ rated 2% - 4% /[
power and considering 8000 H year 2% [ year 1,5% [ year | <1% [ year
operations / year
KPl 4 | H2 production electrolysis, 5% - 100% of | 5% - 150% of | 0% - 200% of | 0% - 300% of
flexibility with a degradation < 2% | nominal nominal nominal nominal
year (refer to KPI 3) power power | power power
KPI 5 | H2 production electrolysis, hot
start from min to max power 1 minute 10 sec 2 sec <1 sec
(refer to KPI 4) |
H2 i | i |
prociction siactvolysis, oo 5 minutes 2 minutes 30 sec 10 sec
start
Motes:

(™) KPIl 4 and KPI 5 shall be considered as optional targets to be fulfilled according 1o the profitability of the
services brought io the grid thanks to the addition of flexibility and (or) reactivity (considering also potential
degradation of the efficiency and lifetime durarion)

“H2 Production . .

H# : FCHIU “Multi-Annual Work Plan 2014-2020"

. [@ rated power *”- * corrected for 30 bar hydrogen output pressure

ODABIKEEIS

Table 3.1.4 Technical Targets: Distributed Forecourt Water Electrolysis Hydrogen Production *™

20m 2015
Status Target

2020

Units Target

Characteristics

Hydrogen Levelized Cost® (Production $/kg 420° 790 230°
Only)
) $/kg 0.70 0. 50 0.50
Electrolyzer System Capital Cost /KW 430 300" 300"
% (LHV) 67 72 75
System Energy Efficiency ®
kWh/kg 50 46 44
% (LHV) 74 76 77
Stack Energy Efficiency "
kWh/kg 45 44 43
. . From AEQ From AEQ i
Electricity Price $/kwh 2009" 2009' 0.037

OSErALK RIS

Table 3.1.5 Technical Targets: Central Water Electrolysis *®*

. ) 20m 2015
Characteristics Units Status © Target ®
Hydrogen Levelized Cost (Plant Gate) ' $/kg H; 410 3.00 2.00
Total Capital Investment ° M 68 51 40
% 67 73 75
System Energy Efficiency ?
kWh/kg H; 50 46 447
% 74 76 78
Stack Energy Efficiency "
kWh/kg H; 45 44 43
Electricity Price $/kWh From AEOQ ‘09 $0.049 $0.031

188 : DOE “Fuel Cell Technologies Office Multi-Year Research,
Development, and Demonstration Plan”
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