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as well as two companies that participated passively, whose
independently purchased devices achieved energy effficiency
classes D and G.

All actively participating energy storage manufacturers achieved |33z [#]3.[ Ju F.L1) .

Assessment of the energy efficiency of photovoltaic battery systems using the System Performance Index (SPI) h t (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com u-'- O q U U



AWARD WINNERS OF THE ENERGY STORAGE INSPECTION 2026

ENERGY
STORAGE

Inspectiqn

Csxomrross OMEIIC  rouowsrrouss )
2026

l o
SAX POWER FOX ESS KOSTAL . BYD
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Assessment of the energy efficiency of photovoltaic battery systems using the System Performance Index (SPI) u t (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com |1 u-'- Q q U U




TOP PERFORMING BATTERY SYSTEMS IN THE 10 KW CLASS

Energy Storage Inspection 2026 &K SPI

' 1| FOX ESS PQ-H3-Ultra-10.0 and EQ3300-5

A RCT POWER Power Storage DC 10.0 and Power Battery 11.5
' ' ENERGY DEPOT Centurio 10 and DOMUS 2.5

A FRONIUS Symo GEN24 10.0 Plus SC and Reserva 12.6 / <
| ] \%

v

Rated “Very Good" in the 10 kW class: System Performance Index (SPI) (10 kW) over 93.5 % (efficiency classes A and B) h t (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com u-'- O q U U



MOST EFFICIENT STORAGE SYSTEMS IN THE 5 KW CLASS IN 2026

SMA Sunny Boy Smart Energy 5.0
and Home Storage 6.5

KOSTAL PLENTICORE MP G3 M 4.6
and BYD Battery-Box HVS+ 7.7

Assessment of the energy efficiency of photovoltaic battery systems using the System Performance Index (SPI) (5 kW)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com




SOLAR ENERGY STORAGE SYSTEMS VARY WIDELY IN EFFICIENCY

ENERGY STORAGE
—_ Inspecthn 2026 —_—
= < battryeffciency )
ANONYMOUS FOX ESS
 imvrter efciency’ )
ANONYMOUS RCT POWER
C (" settingtime )
ANONYMOUS ENERGY DEPOT
O < stany power consumion )
ANONYMOUS SAX POWER

1) Average inverter efficiency during discharging (BAT2AC) in accordance with the DIN VDE V 0510-200 standard h t (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com u-'- O q U U



FEATURES OF THE TESTED SOLAR BATTERY SYSTEMS

SAX | KOSTAL+ B= |@@| FoxO| rRer | gt

Battery connection
Nominal AC power in kW

Number of MPP trackers
Usable energy in kWh

Backup power capability

Dynamic electricity tariffs
and time-of-use grid fees:
charging with grid power”

Compared features of actively participating manufacturers, 1) as of February 2026, 2) using the EMS of an external provider u t i (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com I'l u u Q q U U




WARRANTY FOR STORAGE SYSTEMS: 6 IMPORTANT QUESTIONS

How many years does the warranty valid for the inverter and battery system?

Is registration required for a free warranty extension?

What percentage of the initial capacity is guaranteed until the end of the warranty period?

Are requirements for providing evidence listed in the warranty terms and conditions?

How many days after the damage occurs must the guarantor be informed?

Does the manufacturer also cover the cost of replacement under warranty?

Recommendations based on an analysis of the warranty terms and conditions of more than 20 manufacturers u t 1 (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com |1 u m Q q U U




EFFICIENCY LOSSES WHEN STORING GRID POWER

! !

Charging Discharging
4000 W 200 W

97%  95%  85%
Less efficient
94%  95%  T1%

Conversion efficiencies for the highly efficient battery system: FRONIUS Symo GEN24 10.0 Plus SC and Reserva 12.6 u t 1 (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com |1 u m Q q U U




THIS IS HOW EFFICIENT GRID POWER STORAGE NEEDS TO BE

minimum required system efficiency for the storage of grid power

40 % 90 % 60 % 70 % 80 %

44 % 96 % 67 % 78 % 89 %

90 % 63 % 75 % 88 %

w
(&)

57 % 71 % 86 % Charging the battery
using grid power is
67 % 83 % not cost-effective

20 25 30 35 40
average electricity price during battery charging using grid power in ct/kWh

discharge in ct/kWh
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Source: aquu, HTW Berlin

System efficiency depends on the inverter efficiency during charging and discharging and on battery efficiency u t 1 (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com I'l u u Cl q U U



Main topics of the Energy Storage Inspection 2026

1 Comparison of laboratory test results and
characteristics of 12 PNjattery systems s
2 Efficiency evaluation of RWattery systems using the
System Performance Index (SPI)

3 Costoptimized battery charging using grid power
with dynamic electricity pricing
4 Analysis of the warranty terms and conditions o
of 20 battery and inverter manufacturers

Analysis of the German market for residential

P\Lbattery systems

ntu. aquu®
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Main topics of the Energy Storage Inspection 2026
Comparison of laboratory test results and

characteristics of 12 PNjattery systems

ntu. aquu®



Participants of the Energy Storage Inspection 2026

A For 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

A The Energy Storage Inspection 2026 comparedergy storage systerfrom 10
manufacturers.

A Two of those systems were purchasei:pendently

A The following 8 manufacturers are contributing to greater transparency in the hom
storage market byarticipating by name

energy < Fox©O >

ESS

KOSTAL RCT* SR A _

power SAX Power GmbH

ntuw. aquu®



Analysis of system properties according to the Efficiency Guide

A Laboratory tests were conductedrimependent testing institutefellowing the
dzfficiency Guideline for PV Storage Systéidfs

A To each analyzed systensyatem abbreviatio(e.g. Al) was assigned.

A The battery storage systems of the coupled systemAl to B2 are equipped with
battery inverters. ThHeCcoupled systemB3 to |1 have scalled hybrid inverters.
Details on the methodology are provided ik th@gy Storage Inspections 2018

and 2023
l o

Analysis and comparison

Measurements

Systems ... ENERGY STORAGE
TeStlng institute Inspectiqn

ntuw. aquu®
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Analyzed systems in the Energy Storage Inspection 2026

: A 1 ENERGY STORAGE
Inspectiqn 2026

SAX Power Home Plus

Battery connection AC
Battery capacity 7.6 kWh
Discharge power 4.5 kw
PV output power

Efficiency class Dy

( B 1 ENERGY STORAGE
Inspectiqn 2026

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

Battery connection AC
Battery capacity 7.4 kWh
Discharge power 4.6 kW
PV output power

Efficiency class D

r B 2 ENERGY STORAGE
Inspectiqn 2026

KOSTAL PLENTICORE G3 M 10 (AC) and

BYD Battery-Box Premium HVS 12.8

Battery connection AC
Battery capacity 11.9 kWh
Discharge power 10.1 kW
PV output power

Efficiency class B

ntu. aquu®
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Analyzed systems in the Energy Storage Inspection 2026

B3

Battery connection

Battery capacity
Discharge power
PV output power

Efficiency class

ENERGY STORAGE
Inspectiqn 2026

B4

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

DC

7.4 kWh
4.6 kW
4.6 kW

ENERGY STORAGE
Inspectiqn 2026

Battery connection

Battery capacity
Discharge power
PV output power

Efficiency class

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

DC

11.9 kWh
10.1 kW
10.0 kwW

: C 1 ENERGY STORAGE
Inspectiqn 2026

SMA Sunny Boy Smart Energy 5.0 and

Home Storage 6.5

Battery connection DC
Battery capacity 6.4 kWh
Discharge power 4.6 kW
PV output power 4.6 kW
Efficiency class (A ]

.

ntu:

aquu®
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Analyzed systems in the Energy Storage Inspection 2026

: D 1 ENERGY STORAGE
Inspectiqn 2026

FRONIUS Symo GEN24 10.0 Plus SC and
Reserva 12.6

Battery connection DC
Battery capacity 13.2 kWh
Discharge power 8.8 kW
PV output power 10.2 kW
Efficiency class Dy

: E 1 ENERGY STORAGE
Inspectiqn 2026

FOX ESS PQ-H3-Ultra-10.0 and

EQ3300-5

Battery connection DC
Battery capacity 14.7 kWh
Discharge power 10.3 kW
PV output power 10.5 kW
Efficiency class (A ]

r F 1 ENERGY STORAGE
Inspectiqn 2026

RCT POWER Power Storage DC 10.0 and
Power Battery 11.5

Battery connection DC
Battery capacity 10.6 kWh
Discharge power 9.9 kW
PV output power 10.0 kW
Efficiency class (A ]

ntu. aquu®
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Analyzed systems in the Energy Storage Inspection 2026

: G 1 ENERGY STORAGE
Inspectiqn 2026

Battery connection DC
Battery capacity 15.1 kWh
Discharge power 7.5 kW
PV output power 10.3 kW
Efficiency class Dy

: H 1 ENERGY STORAGE
Inspectiqn 2026

DC-coupled system, purchased

I'\)

independently

Battery connection DC
Battery capacity 8.9 kWh
Discharge power 4.3 kW
PV output power 9.8 kW
Efficiency class D

11

DC-coupled system, purchased

independently

Battery connection DC
Battery capacity 9.8 kWh
Discharge power 4.8 kW
PV output power 10.0 kW
Efficiency class G

ENERGY STORAGE
Inspectiqn 2026

?

ntu. aquu®



System abbreviations

Syste

Al

Bl

2

B3

B4

C1l

20

SAX Power Home Plus

KOSTAL PLENTICORE MP G3 M 4.6 (AC) and BYB®akt®$+ 7.7
KOSTAL PLENTICORE G3 M 10 (AC) and BY BBBatiggmium HVS 12.8
KOSTAL PLENTICORE MP G3 M 4.6 (DC) and BY-B®att®iy+ 7.7
KOSTAL PLENTICORE G3 M 10 (DC) and BY B&atfeeynium HVS 12.8

SMA Sunny Boy Smart Energy 5.0 and Home Storage 6.5

ntuw. aquu®
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System abbreviations

BFE FRONIUSYMOoGEN24 10.0 Plus SC and Reserva 12.6
FOX ESS RgBUItral0.0 and EQ33eD
‘" | RCT POWHRWerStorage DC 10.0 and Power Battery 11.5

€L ENERGY DEPOT Centurio 10 and DOMUS 2.5

= '©  DCcoupledsystempurchasedndependently

15 DCGcoupledsystempurchasedndependently

ntuw. aquu®



Determination of the usable battery capacity of the systems
2
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22 Example: FRONIUS Symo GEN24 10.0 Plus B€sandi 2.6, Data: AIT n t U GqUU
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Usable battery capacity of the analyzed systems
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Comparison of data sheet specifications and measurements

A For 7 of the 12 systems testédjher usable storage capacitiwere determined
In the laboratory test than those declared on the data sheets.

A The specified depth of discharge, which is intendeckttent deep dischargis
often the reason for the measured values being lower.

A The usable battery capacity of systems Al and D1 is 0.6 kWh (8 % and 5 %) highs
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

AC-coupled systems DC-coupled systems

PV generator

Battery PV generator Battery

BAT BAT2AC

Hybrid
inverter

Battery

PV inverter converter

ntuw. aquu®



Average conversion efficiency of AC battery discharging
2 18-
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Average efficiency of AC battery discharge (BAT2AC) in accordance with the DIN VRD\$t@stiard



Average efficiency of the energy conversion pathways
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Hybrid inverters with the highest efficiencies in 2026

98.2% 98.2% 97.7% 97.8%

Fox© ROSTAL Fox© RCT=

ESS ESS power

PQ-H3-Ultra-10.0 PLENTICORE G3 M 10 PQ-H3-Ultra-10.0 Power Storage DC 10.0

Average efficiency at 10 test points in accordance with the DIN VDE V 0510-200 standard h t ul. q q U U (+)

All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com



PV feedin pathway efficiency
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The SPI (5 kW) and SPI (10 kW) of thenAfled systems are determined in combination with the PV inverters W1 and W2. h t U Qq uu



PV battery charging pathway efficiency
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AC battery charging pathway efficiency
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AC battery dlscharglng pathway eff|C|ency
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Why does inverter efficiency decrease at lower power levels?
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Why does inverter efficiency decrease at lower power levels?
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Conversion efficiency at partial load of 200 W
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Conversion efficiency at partial load of 100 W
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Partial load efficiencies in the 5 kW class
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Partial load efficiencies in the 10 kW class
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Average battery efficiencies
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40 System F1: Due to a temperatetated power reduction, the test could not be conducted at 100 % of the nominal power. h t U Gq Uu



Dynamic control deviationdead and settling time
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0.2 seconds response time: The fastest storage systems of 2026

energy e
depot bower
Centurio 10 and . Power Storage DC 10.0
DOMUS25 L™ & . .| and Power Battery 11.5

Average settling time in accordance with the DIN VDE V 0510-200 standard h t (+)
All test results from the Energy Storage Inspection 2026: www.energy-storage-inspection.com u-'- Q q U U



Dynamic control deviatiommd a slow battery system
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Stationary control deviations
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Standby power consumption with fully charged battery
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The standby power consumption of the battery management system (BMS) is not included in the values listed. n t . Qq Uu



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



Less than 6 watts in standby: The most efficient systems of 2026

AC-coupled systems < l ’ DC-coupled systems

4 watts 6 watts 4 watts 6 watts
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Main topics of the Energy Storage Inspection 2026

System Performance Index (SPI)

Efficiency evaluation of Rpattery systems using the

ntu. aquu®



Methodology of the simulatiamased system evaluation

A Simulation of the behaviof the tested P¥attery systems over a year.

A The System Performance Index (8RI¥ed to evaluate the systems based on
the energy flows at theid connection poinlt considers the different economic
values of the energy fed into the grid et/l®/Vh and the energy supplied by the
grid at 40ct/kWh.

A Parameterization of the simulation mddetrModl{version 2.2) based on the
laboratory measurement results determined following the efficiency guideline.

A Thesizing, conversion, control, and standby losarestaken into account based
on laboratory measurements.

Lab test results Simulation test Energy flow analysis System performance

Reference building

ntuw. aquu®



System Performance Index SPI (5 kW) und SPI (10 kW)

1° reference case for the System Performance Index SPI (5 kW)

PV system Appliances
(5 kW) (5010 kWh/a)

2" reference case for the System Performance Index SPI (10 kW)

PV system Appliances Heat pump Electric vehicle
(10 kW) (5010 kWh/a) (2664 kWh/a) (1690 kWh/a)

Pleasenote SPI (5 kW) and SPI1 (10 kW) are not comparable due to the different
characteristics of the two reference cases. ntuw. aquu®



Assignment of the systems to the reference cases

A Depending on the size of thewer electronicand
pattery storaggthe efficiency rating is conducted with t
SPI (5 kWor SPI (10 kW)

A Only systems with a usable capacity be&lawn<\\/rwere
rated with the SPI (5 kW).

A For a rating with the SPI (10 kW), a usable capacity bé
16.0 kWhwas required.

A The classification was based on the usable storage
capacity determined in theboratory test

A 4 systems were rated with the SPI (5 kW), and 8 systcis
were assessed with the SPI (10 kW).
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Systems rated with the System Performance Index (SPI)

A1 SAX POWBRmMe Plus (C 1 SMASunny Boy Smart Energyd@n@Home Storage 6.5
5] KOSTAIPLENTICORE MP G3 M 4.6 (ACB¥DBatteryBox HVS+ 7.7 [) ] FRONIUSYmMoGEN24 10.0 Plus SC and Reserva 12.6
57 KOSTAIPLENTICORE G3 M 10 (ACRBafiBBatteryBox HVS 12.8 =1 FOX ESBQH3Ultra10.0andEQ330&%

53 KOSTAPLENTICORE MP G3 M 4.6 (D@ ¥bBatteryBox HVS+ 7.7 -1 RCT POWHRwerStorage DC 10andPower Battery 11.5

5/ KOSTAIPLENTICORE G3 M 10 (DCRaBatteryBox HVS 12.8 (51 ENERGY DEPQanturio 10 and DOMUS 2.5

SPI (5 kW)

@) SP1 (10 kw)

A1B1B2B3B4C1ﬁE1F1G1H1

v v O O O 0 ¢ O
DC-coupled with a hybrid inverter

>




Definition of the efficiency classes for Bttery systems

A Due to the different SPI values,itiveshold valuefor reaching the individual
efficiency classewvary.

SPI(10 kW)

verygood O! : 3/ 6! &0! : 5/ 6!

QP R R R R R
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