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DLR

Modelling robust pathways to a sustainable, economic and

secure energy system

* Improving energy system models and data

» Comprehensively modelling sector coupling and flexibility
» Deriving policy recommendations for the implementation _—
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Modelling framework
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Integrated optimization of capacities and dispatch of all technologies

Xiwal/Asajan-1|p/wod qepib//:sdyiy

@)
]
®
S
7
o
c
q
Q
®
q
1
®
)
7
®
5-
(7]
)
g
e
N
=]
N
(X
)
=]

DLR



Model set-up

( \ DLR

Model scope
Exogenous

- ~

Power sector

- Renewable energy potentials and timeseries

- Power demand not linked to sector coupling

= Hydroelectric plants and pumped storage

L7 Existing and planned power grids (HVAC/HVDC)

rTransport sector
« Electricity demand for BEVs
« Hydrogen demand for FCEVs

Residential and commercial heating
- Heat demand per technology group and sector
| ° Potentials for district and town heating

Industry
» Electricity and heat demand
_© Non-energetic gas demand

=
Gas infrastructure
= Cross border pipeline capacities
ke Existing cavern storages
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Scenario set-up
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Results on system costs
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Results on spatial allocation of renewables
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Results on large-scale grid infrastructure
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e.g. central Europe being a major importer from the peripheral regions
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Results on flexibility and green hydrogen imports 4#7
DLR
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Key insights #
DLR

» Partial repurposing of gas infrastructures to H, is favourable

» Hydrogen corridors from renewable rich regions to demand centres

» Fully decarbonized energy system profits from H, in the power sector

» Pipeline imports of green H, to Europe, e.g. from MENA are promising

» Electrolyzers should be considered part of the energy system, not industry



Relation to other REMix modelling results
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Role of sector coupling is much driven by regional energy system characteristics
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In a nutshell ‘#7
DLR

Using the flexibility in sector coupling is cheaper than electricity storage

= Cost reduction is highest for long-term storage and pipelines for hydrogen, as well as flexible heat supply

» Demand side management of sector coupling loads notably reduce peak loads

» Load balancing focus shifts from heat to hydrogen with stronger emission reduction

Often, there is more than one technology option

» The numerous options available are partly complementary and partly competing

» Regional power generation and grid infrastructure matters




Outlook

DLR

* Move to transformation pathway optimization
» |[ncrease spatial detail
* |ncrease sectoral coverage

» Look beyond cost minimization i
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German Aerospace Center (DLR)
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