- Substitution of NG dncdiesdl 3
|r| Ffood prnductlun anti togi th:

Project
reference



Policy Analysis



DEMOA4GRID

_FUNDED BY

FUEL CELLS AND HYDROGEN
JOINT UNDERTAKING

DURATION & TYPE
TYPE: Demonstration

: FCH-02-7-2016:

Demonstration of large-scale rapid response
 electrolysis to provide grid balancing services and to
supply hydrogen markets

| OBJECTIVE:

| to deploy and monitor improved electrolyser systems

| configured to attract revenues from grid services and

' Ieveraging timely power price opportunities, in addition:
| to providing hydrogen (and potentially oxygen) for hlgh

value markets. .




- Substitution of NG dncdiesdl 3
|r| Ffood prnductlun anti togi th:

Project
reference







4,
- \,.._..
yor L a4’ s A
'] - - - . o - f
= o I e et # | -
.....
! 5
|

p A 4)1?..\!1."..‘-““
. AT LT T, '
l y =N & _AA

)

@
QMQ
&3

~\
=

w
=

T
w
W




L'

Electricity supply opﬁonsz
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Thermal use of hydrogen
in MPREIS bakery
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compression
to 350/700 bar
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Thermal use of hydrogen
in MPREIS bakery

Electricity supply options:
« Spot-market
« Balancing power
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Hydrogen fuelling station
350/700 bar

Fuel Cell trucks
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Hydrogen production: location
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Situation in 2017.., the plant (128MVA) has been
shut down end 2015... after operating for 45 years
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28 ELECTROLYSERS TYPE S-556
21,000 Nm3/h H,

28 x 4MVA-112MVA / 100MW
(OVERHAULING WORKS MADE BY IHT)

PERU (1965-20XX)
STILL IN OPERATION

7 ELECTROLYSERS TYPE S-540

7x4amva-28MVA / 25MW

(OVERHAULING WORKS MADE BY IHT)
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/ TECHNOLOGY LIFETIME PROVEN OVER 55 YEARS 2t

o Sltuatlon in 2017 the plant (128MVA) has been
shut down end 2015... after operating for 45 years
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Hyundai 26ton FC-truck:
Delivery of trial Fleet (3 trucks) in 2nd quarter
of2a:20
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MPREIS fuel costs developement in substitution scenario "Diesel- to FC-trucks 2020 to 2027"
Sensitivity analysis of price difference electricity vs.diesel

2.500.000

2.000.000

1.500.000

1.000.000

500.000

GESAMTKOSTEN KRAFTSTOFFPRO JAHR
(TOTALANNUAL FUEL COST)

Diesel1,35€/Liter
Diesel1,25€/Liter
Diesel1,16 €/Liter
Diesesl1€/Liter

Diesel 0,88 €/Liter
—Diesel0,77 €/Liter
—(iesel 0,66 £/Liter

2020 (3)

2.162.248
2012913
1.863.577
1615.680
1415570
1.266.234
1116899

——Nur DiesetLKW, 1€/Liter, 1.663.200

2021 (5)

2.102.540
1960.862
1.819.185
1.584.000
1.394.152
1.252.475
1110.797
1.663.200

2022
(10)

1.953.267
1.830.735
1.708.203
1.504.800
1.340.607
1.218.075
1085543
1.663.200

2023
(15)

1.803.9%4
1.700.608
1.597.221
1425600
1.287.062
1183676
1.080.290
1.663.200

2024
(20)

1.654.721
1.570.480
1.486.240
1.346.400
1.233517
1149277
1.065.036
1.663.200

2024
(25)

1.505.448
1440353
1.375.258
1.267.200
11795973
1114878
1.049.782
1.663.200

2025
(30)

1.356.175
1310226
1.264.276
1.188.000
1126428
1080478
1034529
1.663.200

2025
(35)

1.206.902
1.180.098
1.153.294
1.108.800
1.072.883
1.046.079
1.019.275
1.663.200

2026
(40)

1.057.629
1049971
1042313
1.029.600
1019338
1011680
1.004.021
1.663.200

2027
(42)

997.920
997.920
997.920
997.920
997.920
997.920
997.920
1.663.200
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MPREIS fuel costs developement in substitution scenario "Diesel- to FC-trucks 2020 to 2027"
price-basis: H2 is 50 €/MWh, diesel is 103 €/MWh (=1€/Liter), Spread: 53 €/MWh
1.800.000

1.400.000

Gesamtkosten Kraftstoff prolahr
(total fuel costs per vear)

1.600.000
1.200.000
1.000.000
800.000
600.000
400.000
= 0ol ol B 00 0 1
il N .

2020 (3) 2021 (5) 2022(10) = 2023(15) = 2024 (20) | 2024(25) | 2025(30) = 2025(35) = 2026(40) | 2027 (42)
mSubstitution_Diesel [€/Jahr]  118.800 198.000 396.000 594.000 792.000 990.000 1188000 1386000 1584000 1663200
mCost H2 [€/Jahr] 71.280 118.800 237.600 356.400 475.200 594.000 712.800 831.600 950.400 997.920
wResidue_Diesel [£/Jahr] 1544400 1465200 @ 1267.200  1069.200 = 871.200 673.200 475.200 277.200 79.200 0
mTotal fuel cost [€/Jahr) 1615680 = 1584000 1504800 1425600 1346400 1267200 | 1188000 1108800 @ 1029600 & 997.920

Years (number of FC-trucks in brackets)

® Substitution_Diesel [€/Jahr] ®mCostH2[€/Jahr] m® Residue Diese![€/Jahwr] WTotal fuelcost [€/)ahr]
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Summary opportunistic revenue (cost savings) prognosis 2020 until 2027

2020 (3) 2021 (5) 2022 (10) 2023 (15) 2024 (25) 2025 (35) 2026 (40)

m Opportunitatserlose Treibstoff [£] mEriose NG-&FW-Substitution Warme [£] m Erliose Warmeauskopplung H2->Diesel[£]

2027 (42)
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