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1 Comparison of laboratory test results and 
characteristics of 12 PV-battery systems

2 Efficiency evaluation of PV-battery systems using the 
System Performance Index (SPI)

3 Cost-optimized battery charging using grid power 
with dynamic electricity pricing

4 Analysis of the warranty terms and conditions 
of 20 battery and inverter manufacturers 

5 Analysis of the German market for residential 
PV-battery systems

Main topics of the Energy Storage Inspection 2026
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Participants of the Energy Storage Inspection 2026 

ÅFor the ninth consecutive year, all manufacturers of systems or components for 
solar electricity storage in residential buildings have been invited to participate in 
the Energy Storage Inspection 2026.

ÅThe Energy Storage Inspection 2026 compared 12 energy storage systems from 10 
manufacturers. 

ÅTwo of those systems were purchased independently.

ÅThe following 8 manufacturers are contributing to greater transparency in the home 
storage market by participating by name.
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Analysis of system properties according to the Efficiency Guideline 

ÅLaboratory tests were conducted by independent testing institutes following the 
ǆEfficiency Guideline for PV Storage Systems Ǉ/

ÅTo each analyzed system, a system abbreviation (e.g. A1) was assigned. 

ÅThe battery storage systems of the AC-coupled systems A1 to B2 are equipped with 
battery inverters. The DC-coupled systemsB3 to I1 have so-called hybrid inverters. 
Details on the methodology are provided in the Energy Storage Inspections 2018 
and 2023.
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Analyzed systems in the Energy Storage Inspection 2026 
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Analyzed systems in the Energy Storage Inspection 2026 
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Analyzed systems in the Energy Storage Inspection 2026 
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SystemProductname

A1 SAX Power Home Plus

B1 KOSTAL PLENTICORE MP G3 M 4.6 (AC) and BYD Battery-Box HVS+ 7.7

B2 KOSTAL PLENTICORE G3 M 10 (AC) and BYD Battery-Box Premium HVS 12.8

B3 KOSTAL PLENTICORE MP G3 M 4.6 (DC) and BYD Battery-Box HVS+ 7.7

B4 KOSTAL PLENTICORE G3 M 10 (DC) and BYD Battery-Box Premium HVS 12.8

C1 SMA Sunny Boy Smart Energy 5.0 and Home Storage 6.5

System abbreviations 
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SystemProductname

D1 FRONIUS SymoGEN24 10.0 Plus SC and Reserva 12.6

E1 FOX ESS PQ-H3-Ultra-10.0 and EQ3300-5

F1 RCT POWER PowerStorage DC 10.0 and Power Battery 11.5

G1 ENERGY DEPOT Centurio 10 and DOMUS 2.5

H1 DC-coupledsystempurchasedindependently

I1 DC-coupledsystempurchasedindependently

System abbreviations 
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Determination of the usable battery capacity of the systems

Example: FRONIUS Symo GEN24 10.0 Plus SC and Reserva12.6, Data: AIT
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Usable battery capacity of the analyzed systems 
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Comparison of data sheet specifications and measurements

ÅFor 7 of the 12 systems tested, higher usable storage capacities were determined 
in the laboratory test than those declared on the data sheets.

ÅThe specified depth of discharge, which is intended to prevent deep discharge, is 
often the reason for the measured values being lower. 

ÅThe usable battery capacity of systems A1 and D1 is 0.6 kWh (8 % and 5 %) higher 
than the value specified in the data sheet.
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Nominal discharge power of the analyzed systems 
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Energy conversion pathways of the different system topologies 
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Average efficiency of the energy conversion pathways

Average pathway efficiencies in accordance with the DIN VDE V 0510-200 standard
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The SPI (5 kW) and SPI (10 kW) of the AC-coupled systems are determined in combination with the PV inverters W1 and W2.
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Why does inverter efficiency decrease at lower power levels? 

Example: KOSTAL PLENTICORE G3 M 10 and BYD Battery-Box Premium HVS 12.8
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Why does inverter efficiency decrease at lower power levels? 

Example: KOSTAL PLENTICORE G3 M 10 and BYD Battery-Box Premium HVS 12.8
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Dynamic response and resulting power flows during the discharge operation of system I1 with a settling time of 10.9 s (Data: KIT).
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Stationary control deviations 
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Standby power consumption with fully charged battery 

The standby power consumption of the battery management system (BMS) is not included in the values listed. 
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Standby power consumption with discharged battery 

The standby power consumption of the battery management system (BMS) is not included in the values listed. 
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1 Comparison of laboratory test results and 
characteristics of 12 PV-battery systems

2 Efficiency evaluation of PV-battery systems using the 
System Performance Index (SPI)

3 Cost-optimized battery charging using grid power 
with dynamic electricity pricing

4 Analysis of the warranty terms and conditions 
of 20 battery and inverter manufacturers 

5 Analysis of the German market for residential 
PV-battery systems

Main topics of the Energy Storage Inspection 2026
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Methodology of the simulation-based system evaluation 

ÅSimulation of the behavior of the tested PV-battery systems over a year.

ÅThe System Performance Index (SPI) is used to evaluate the systems based on 

the energy flows at the grid connection point. It considers the different economic 

values of the energy fed into the grid at 8 ct/kWh and the energy supplied by the 

grid at 40 ct/kWh. 

ÅParameterization of the simulation model ǈPerModǆ!(version 2.2) based on the 

laboratory measurement results determined following the efficiency guideline.

ÅThe sizing, conversion, control, and standby losses are taken into account based 

on laboratory measurements.
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System Performance Index SPI (5 kW) und SPI (10 kW)

Please note: SPI (5 kW) and SPI (10 kW) are not comparable due to the different 
characteristics of the two reference cases. 
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Assignment of the systems to the reference cases 

ÅDepending on the size of the power electronics and 
battery storage, the efficiency rating is conducted with the 
SPI (5 kW)or SPI (10 kW).

ÅOnly systems with a usable capacity below 8.0 kWh were 
rated with the SPI (5 kW).

ÅFor a rating with the SPI (10 kW), a usable capacity below 
16.0 kWh was required.

ÅThe classification was based on the usable storage 
capacity determined in the laboratory test.

Å4 systems were rated with the SPI (5 kW), and 8 systems 
were assessed with the SPI (10 kW).
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Systems rated with the System Performance Index (SPI)
A1 SAX POWER Home Plus C1SMA Sunny Boy Smart Energy 5.0 andHome Storage 6.5

B1 KOSTAL PLENTICORE MP G3 M 4.6 (AC) and BYD Battery-Box HVS+ 7.7 D1FRONIUS Symo GEN24 10.0 Plus SC and Reserva 12.6

B2 KOSTAL PLENTICORE G3 M 10 (AC) and BYD Battery-Box HVS 12.8 E1 FOX ESS PQ-H3-Ultra-10.0 andEQ3300-5

B3 KOSTAL PLENTICORE MP G3 M 4.6 (DC) and BYD Battery-Box HVS+ 7.7 F1 RCT POWER PowerStorage DC 10.0 andPower Battery 11.5

B4 KOSTAL PLENTICORE G3 M 10 (DC) and BYD Battery-Box HVS 12.8 G1ENERGY DEPOT Centurio 10 and DOMUS 2.5
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Definition of the efficiency classes for PV-battery systems 

ÅDue to the different SPI values, the threshold values for reaching the individual 
efficiency classes vary.

Class Rating SPI (5 kW) SPI (10 kW)

A very good Ȏ!:3/6!&Ȏ!:5/6!&

B very good Ȏ!:1/6!&Ȏ!:4/6!&

C good Ȏ!99/6!&Ȏ!:3/6!&

D good Ȏ!97/6!&Ȏ!:2/6!&

E satisfactory Ȏ!95/6!&Ȏ!:1/6!&

F satisfactory Ȏ!93/6!&Ȏ!9:/6!&

G inadequate < 82.5 % < 89.5 %




