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Incentives for Grid-Friendly Solar Power Feed-In: An Overview
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Export PV Electricity

Need for PV in CH
|CH 45’000 MW |

)

Max. Load CH
ca. 12’000 MW
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Export PV Electricity IDE: 400°000 MWI

|FR: 100000 MW |

Need for PV in CH
[CH 45000 MW |

AU: 41°000 MW |

[IT: 80°000 MW*|

Anreize netzdienliche| Bern | 1.-2.4.2025 | Prof. Dr. Christof Bucher 3

Power Peaks do not Belong in the Power Grid

45

——Performance peaks:——
Local solutions

85 % of energy in
50 % of power

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov De
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PV Production before Curtailment
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Value of Solar Power without Curtailment
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Value of Solar Power including Curtailment
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Financial Losses as a Function of the Connection Capacity
Zollikofen 20° south Grimsel 70° south
33+ Financial Loss: 4 Financial Loss: 4
2 —=--GC alone (REF2040) —=-=GC alone (REF2040)
——GC alone (SC2040) ——GC alone (SC2040)
__|——6C +MC (REF2040) || GC + MC (REF2040) | |
——GC + MC (SC2040) ——GC + MC (SC2040) ||
Eneregtic Loss: Eneregtic Loss:
GC + MC (REF2040) || GC + MC (REF2040) | |
........ GC + MC (SC2040) GC + MC (SC2040)
= _ 0 ‘ e _
20 40 60 80 100 20 40 60 80 100
Grid connection capacity (%) Grid connection capacity (%)
Total Financial Losses of 3 % at 40-50 % Grid connection capacity
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Consequences of Market-Based Curtailment
Loss Energy Yield: ~20%
Loss Financial Yield: ~2%
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Conclusion

The market will not be able to absorb full PV production

The top 60% of the power of the grid connection hardly contributes to the
financial yield of a PV system.

For the energy that the market can absorb, only about 40% grid connection
capacity (kW/kWp) is needed

To increase the share of solar power, we do not need stronger distribution grids,
but more flexible prosumers (PV systems, consumers and storage systems)

Market economy: We need incentives,
so that end customers can build and operate their PV systems flexibly
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TOP-40

Maximale Leistung

TOP-40% of power not to be fed into the grid o
Remaining feed-in is remunerated higher. Dljlj S

60%

Advantages:

Simple instructions, simple implementation,
simple control

Disadvantages:
Only little influence on consumption
Only partial optimisation

Deadweight effects (e.g. East-West
installations)
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Dynamic Feed-In Pricing

Switzerland: Grid tariffs
Other countries / large consumers: Energy tariffs

VARIO-TARIF
UND STANDARD-DOPPELTARIF

Advantages:
Comprehensive optimisation / grid support possible
Business case possible with flexibilities
Scope can be expanded as desired

Preis inkl. MWST (Rp./kWh)

Disadvantages:
Optimal exploitation only with automation
For end customers, this may be unpredictable / arbitrary
Complex (for DSOs and end customers)
Rebound effects possible with day-ahead implementation
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Dynamic High and Low Tariff Periods

Well-known high and low tariffs
Dynamic times

Advantag e S: Tariffa oraria ieri Tariffa oraria oggi  Tariffa oraria domani
Partially existing structures

Disadvantages: | o o o n s
Only limited optimisation possible

Anreize netzdienliche Solarstrom-Einspeisung | 23. PV-Tagung Bern | 1.-2.4.2025 | Prof. Dr. Christof Bucher 14




PV Tagung 2025 | Kursaal Bern | Christof Bucher 02.04.2025

Other

TOP-x (Flex 50, Flex 60)
Multi-tariff system
Flat-rate funding for grid support

Solarproduktion NHaochtarif

T Vormittag: |
+ Mitteltarif ' Mitteltarif
' ] ;

Nacht: Nachmittag: Nacht:
Niedertarif Niedertarif Niedertarif
Anreize netzdienliche Solarstrom-Einspeisung | 23. PV-Tagung Bern | 1.-2.4.2025 | Prof. Dr. Christof Bucher 15
regio energie ;
e b e e
> R -.“-,:'
GEBNET %; iy,
e[ektra / - :; tE 0 G ) ‘v\{ilterrs-w:lrngs‘
IBl
N\GZ3A
L
A
=M
’ Top-40
A B Dynamische Tarife
Dynamische Zeiten HT/NT
Anreiz Anderes




PV Tagung 2025 | Kursaal Bern | Christof Bucher

02.04.2025

Overview

Dynamic Pricing
Groupe E
AEM

AMB
Gruyére Energie

Dynamic Times HT/NT

TOP-40
Elektra Jegenstorf

Regio Energie Solothurn

IBI
Gebnet

Other

Primeo (HT / MT / NT)
SWL (FlexPV50, FlexPV60)
Vilters-Wangs (flat rate)
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System Overview

Transmission Grid, 1
Swissgrid

Tariffs (DSO, TSO,

Taxes), Limits

Internet,

Authentifizierung

Building, Area

Back-up limit

Distribution Grid,

VNB

Energy Supplier

Balancing
Group?

Smart Meter

*PMS: Power Management System

/ =
y
/ / ! PMS* '
/ evtl. emergency control H -
Vi - . 1
/

Heat Pump
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How do Prosumers react to Dynamic Tariffs?
i ' Stamede  Mbtuell Vesamsiatungen  Fachtagung Metzamchluns 2025
» Agenda: BFH Fachtagung -
Netzanschluss = Fachtagung Netzanschluss 2025
a
» www.bfh.ch/fachtagung-netzanschluss St e i ahapg el o Bt
» 3rd of June 2025, 14:00 - 18:30 Uhr et e
03.06.2025, 14.00-18.30 Uhr - BFH-Labor fiir Photovoltaiksysteme
> Burgdorf Burgdort / hybrid
Steckbrief
::-.—-u-ﬂ- Ml anaeigen
[t |
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Thank you very much for your attention!

christof.bucher@bfh.ch
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