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1 BACKGROUND AND OBJECTIVES

» Seasonal mismatch in energy
supply and demand is still a
challenge (see Fig. 3)

» P2H2P systems are emerging
in urban energy landscape (e.g. Mo
Autarkic multi-family house
(MFH) in Brutten, ZH ( Fig. 1 T o
and Fig. 2) o " oo L
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Figure 1: P2HZ2P system in MFH Brlitten
» The ehubX Tool of Empa is used to perform the design optimization of the P2H2P
system, including sensitivity analysis (see below).
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3 RESULTS AND CONCLUSIONS
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Figure 2: Schematic

of P2HZ2P system

Flexibility and sector coupling aware site
planning of power-hydrogen-power (P2H2P)

Binod Koirala, Barton Chen, Awab Abdulsattar, Josien de Koning, Gabriele Humbert, Hanmin Cai, Philipp Heer

2 CONTRIBUTION TO PATHFDNR

» Flexibility and sector coupling aware site planning of the P2H2P system.
» Quantitative assessment of the performance of the P2H2P system.

» Sensitivity analysis of P2H2P system design.

Sensitivity analysis

Parameters Reference

Grid connection No connection Import, Grid exchange

Demand side NA Load shifting, shedding
management
Electric vehicles 1 EV, V2G 9 EVs (all apartments) , V2G)

Technology learning Electolysers (0.66), fuel cells

(0.51), PV (0.18)

Efficiency (+): +10 %
(electrolysers, fuel cells, PV)

CAPEX Electrolyser (2000 CAPEX (-): -25%
CHF/kWh), PV (401 CAPEX(--): -50% (electrolyser,
CHF/m2) PV)

Technology Capacity Comparison
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» Among the parameters considered in sensitivity l . '
analysis, interactions with the grid have largest impact Fuel cells N i
on the system design followed by e-mobility with V2G
functionality, and technology learning (efficiency gain Electrolyser [ [ [ ' I
and CAPEX improvements), see Fig. 4 Heat pump | | n I
_ o Battery storaoe- - l l l
Figure 4: Sensitivity
analysis of the P2H2P Hydrogen storage [l 1 I | |
system design Thermal storage ) _ _
o I . Q O QO O QO O » o - O O O O e Q O
™ W - O ) - O W - O N - QO W ™ N — O ) - O W
N N N N ) N N !
REFERENCES
CONTACT ACKNOWLEDGMENTS
1. BP Kaoirala, H Cai, J de Koning, P Heer and K Orehounig, Flexibility assessment of power-hydrogen-power (P2H2P) . . _
system in multi-energy districts, CISBAT 2023 special issue of IOP's Journal of Physics Conf. Series, doi:10.1088/1742- Binod Koirala/Barton Chen This work was performed by the PATHFNDR
2 7/072007 - . . -
0596/2600/7/07200 Empa R, consortium, which is sponsored by the Swiss
2. B. Koirala, Mutschler, A. Bartolini, A. Bollinger, and K. Orehouning, “Flexibility assessment of e-mobility in multi-energy Urban Energy Systems / Buildings &Cities : ’
districts,” CIRED e-mobility workshop, 2-3 June 2022, Porto, doi: 10.1049/icp.2022.0827 Phone: +41 58765 4683 Federal OﬁICe Of Energy S SWEET
3. De Koning, Josien and Koirala, Binod; Analysis of a Residential Power-to-Hydrogen-to-Power System using MILP binod.koirala@empa.ch programme.

Optimization and the Energy Hub Concept, International Energy Workshop, 25-27 May, 2022, Freiburg, Germany



https://doi.org/10.1049/icp.2022.0827
mailto:binod.koirala@empa.ch
http://www.sweet-pathfndr.ch/

