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1- Introduction

Need for flexibility

Delayed 
investments in 

the grid

Balancing of the 
power system

“If you want more renewables on the grid, you need more batteries. 
It’s not going to work otherwise.”

Andrés Gluski, the CEO of AES Corporation

Intermittent 
power 

productions 
need more 
flexibility



1- Introduction

Battery storage capacity and prices  

150%-300% 
increase in 2030 in 
Sweden



1- Introduction

Solar and battery combination



Creating a techno-economical 
framework for solar parks 
combined with battery storage 
operating on Frequency 
market and day ahead market

2- Aims

Solar PV park case

Case study

Fyrislund, Uppsala PV park



Investigating the economic 
benefits of using stationary 
battery storage for peak shaving 
in a church powered by a PV 
system. Stacking:

• Participating in local energy
market

• Maximizing Self 
consumption

• Arbitrage optimization

• Frequency market 

2- Aims

Church case

Case study

Karlstad, Kila Kyrka



3- Method

Techno-economical analysis

Net present 
value

Payback 
period

Battery 
degradation

Energy 
management

Optimization

Techno-economical 
analysis



3- Method

Inputs

PV power 

production

Battery 

parameters

Market 

prices

Frequency 

data

Inputs



Frequency market services

Response time

operation range

Activation rate



4- Results

Solar PV park case

The economical 
value of battery 
storage in 2022 or in 
2023 is around 8 
MSEK/MWh 



4- Results

Solar PV park case

FCR: Frequency containment reserve

The 
economical 
value of 
battery storage 
in Sweden is 4 
times higher 
than Germany



• Data from Kila Church shows that installing battery is not 
economically feasible if it is not participating in the frequency 
regulation market.

• A 120 kWh / 60 kW battery has a 1.6-year payback operating in peak 
shaving and multimarket (FCR-D).

4- Results

Church case



• The Economical value of Battery in Sweden is due to Ancillary services

• Low synergy when combining PV parks with Battery storage (FCR)

• The degradation is low when operating on Ancillary services 

• Battery storage benefits churches economically, environmentally, and socially.

Future outlooks:

• Including other ancillary services 

• Include electric vehicles in the system

5- Conclusion and Future outlooks
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