
Expanded Possibilities 
for Sunny Backup-Systems

SMA Backup-System now also available for TT grids
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THINK AHEAD.
Our contribution to increased security. 

Whether information or communication technologies, control electronics for 
heaters, kitchen appliances such as refrigerators and freezers, or alarm systems 
– modern life requires electrical power. But what do you do when the power 
goes out? In that case, it is good to be prepared – with Sunny Backup-Systems, 
for example. Or did you already know that PV plant automatically deactivates 
in the event of a power outage? But not with Sunny Backup-Systems from SMA. 
Modern storage systems for more security. In every sense of the word. 



3

• Can be used all over the  
 world: Sunny Backup-Systems
 are now available for TN  
 and TT grids. 

• Uninterrupted power supply:  
 If the power goes out unex- 
 pectedly, the Sunny Backup-
 System takes over. Even at  
 night.

• More independence: 
 By storing solar energy, the  
 amount of energy you use  
 yourself can be increased by  
 up to 30 percent.



4

Current fi gures from the German Fed-
eral Network Agency show: The aver-
age downtime of the German grid is 
increasing. In fact, it increased from 23 
minutes in 2006 to more than 35 min-
utes in the following year. And that fi g-
ure is even higher in the rest of Europe.  
Figures from Italy, Spain, and Portugal 
show that downtimes there are much 
longer.

ABOUT GRIDS.
Sunny Backup-System – now also available for TT grids.

Using a battery system like the Sunny 
Backup-System allows you to counter-
act these downtimes, and also offers 
a high level of security and an even 
higher level of independence. With its 
Sunny Backup-System, SMA is the very 
fi rst supplier to offer a battery system 
for PV plants connected to the grid. In 
addition to TN (Terre Neutre) grids, 
SMA Sunny Backup-System is now 

also available for use in TT (Terre Terre) 
grids. The difference? The grounding 
and protection concepts. 
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protective measure in TT grids the use 
of an residual-current device (RCD) is 
mandatory.  

In TN grids on the other hand, the 
neutral conductor between the trans-
former’s neutral (or star) point and 
the consumer is simultaneously used 
as a grounding conductor. In the TN−
C−S (French: Terre Neutre Combiné 
Séparé) grids that are often used, the 
combined conductor (PEN) that runs 
out of this neutral point is fi rst split 
into separate grounding and neutral 
conductors in the building’s junction 
box, and is grounded additionally at 
this point. The result is a low-resistance 
connection between the conductive 
enclosure of an electrical appliance 
and the grounded neutral point of 
the underlying transformer, by way 
of the building’s grounding conduc-
tor and the combined protective earth 
and neutral conductor. The result here 
is a low-resistance fault loop that al-
lows for an adequate amount of resid-
ual current necessary to trip a circuit 
breaker.

TN Grids vs TT Grids

The difference between TN and TT 
grids is the function of the fourth con-
ductor provided by the distribution 
network operator. In a TT grid, the 
utility only provides a “neutral con-
ductor,” and the consumer must set up 
the grounding (or “protective earth”) 
conductor within their building sepa-
rately. In a TN grid on the other hand, 
the utility provides the consumer with 
a combined protective earth and neu-
tral conductor (PEN).    

In a TT grid, both the transformer’s 
neutral point and the building’s wir-
ing are grounded separately. In the 
event of a fault in the building’s wir-
ing, the resulting currents fl ow through 
the earth back to the transformer, and 
then through the conductor back to the 
source of the fault. Due to the ground-
ing resistance and the resistance of 
the earth, the resulting fault loop is 
quite large. As a result, the low current 
cannot trip a “normal“ circuit breaker 
(“fuses“). This is the reason that as a 
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ABOUT WORLDWIDE 
DISTRIBUTION.

TN 240/120 V
TN 400/230 V
TT 400/230 V
IT 230 V
TN/TT 400/230 V
Unknown
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Due to different grounding and protec-
tion concepts, backup solutions had 
until now only been available for use 
in TN grids. But, with the new SMA 
Sunny Backup-System this is no longer 
the case. PV plants in countries with TT 

grids and many hours of sunlight such 
as France, Spain, Italy, Portugal, Tur-
key, and parts of South America and 
Africa can now also be equipped with 
Backup-Systems. 

Open borders 
for energy storage. 
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The difference between the two types 
of grids that is most relevant to the 
Sunny Backup System is the renewed 
grounding of the neutral conductor in 
the building’s junction box in a TN grid. 
This means that in the event of a power 
outage and the resulting disconnec-
tion from the national grid, a grounded 
neutral conductor is always available 
for use with the backup grid. In TT 
grids, the repeated grounding is not 
permitted, since that would result in a 
change in the fault loop. This problem 
has been solved by adapting the pro-
tective measures to the respective type 
of grid using a suitable procedure (soft 
grounding, or rather actively ground-
ing the neutral conductor in the event 
of a power outage).

The backup system’s switching device 
(AS box) has two connection terminals 
with two neutral conductor connec-
tions: one for the TT grid and one for 
the TN grid. Equipped in this way, the 
Sunny Backup System can be used in 
all TN and TT grids – with no addition-
al confi guration necessary. 

Depending on the intended use, cus-
tomers have the choice of four comfort-
able system solutions, as is always the 
case with SMA. The Sunny Backup Sys-
tems are also designed for use with an 
existing PV plant, without any loss of PV 
effi  ciency. Since it is integrated into the 
PV plant, the battery can be smaller, 
and as a result, more affordable. Be-
cause usually you will only need it to 
make it through the night.
 
The Sunny Backup System’s areas of 
application range from supplying se-
lected loads like hallway lighting, a 
heating control system, or telephone 

ABOUT NEW 
POSSIBILITIES.
Wide-ranging needs – individual solutions.

systems to a complete supply of elec-
tricity for mid-sized business and in-
dustrial establishments. 

New: phase coupling

Responding to requests from many of 
our customers, we have now imple-
mented phase coupling for the fi rst 
time in our new one-phase Sunny 
Backup System. In the past, the opera-
tor had to choose from one of three 
phases, and as a result, accept that 
not all loads could be powered during 
backup operation. But this is no longer 
the case. Phase coupling allows for an 
almost completely uninterrupted pow-
er supply for all three phases, and as 
a result, all connected loads. There is 
one exception, however –  if a load 
requires a connection to true three-
phase electricity, in order to operate a 
rotating machine, for example. In this 
case, a three-phase Backup System 
should be used. 
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System S M L XL
Backup 
power

1-phase, 
2.2 kW

1-phase, 
5.0 kW

3-phase, 
15 kW

3-phase, 
60 kW

Use
Single-family 

home:
selected 

loads

Complete 
single-family 

home
Small 

business

Mid-sized 
business and 

industrial 
establish-

ments
TT grid x x x
TN grid x x x x
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As a result of the amendment made to 
the German Renewable Energy Act in 
May of 2010 (among other reasons), 
the importance of self-consumption as 
an important variable in a photovol-
taic system’s rate of return is steadily 
increasing. The result? A PV plant be-
comes more appealing the more elec-
tricity you use yourself. By storing the 
energy temporarily, households and 
commercial consumers can increase 
the amount of generated electricity 
they use themselves, and by doing so, 
realize additional savings. Neverthe-
less, the use of a Backup System to 
increase the amount of electricity you 
use yourself will only become profi t-

able through ongoing technological 
advancements to the storage systems 
used (and the resulting reduction in sys-
tem costs) and the continuation of cur-
rent electricity price trends.  

Simply by adjusting your usage pat-
terns, you can use up to 10 percent 
more electricity yourself, and that fi g-
ure can be increased to up to 30 per-
cent more by operating an energy stor-
age system such as the Sunny Backup 
System*. This is done by temporarily 
storing the energy generated by your 
PV plant in the Sunny Backup System’s 
batteries. Energy that can then be used 
by your load during the night. 

ABOUT MORE 
INDEPENDENCE. 
Advancement as a basic principle.

Electricity generation and consumption without the use of storage systems:

When used in large numbers, battery 
storage systems like the Sunny Backup 
can also support strained grids. But 
during the peak hours in the evening 
(which is often a critical period for 
the distribution network operator), the 
strain on the grid is reduced, since 
equipment operators can use electric-
ity stored in their Backup System during 
this time.

Sunny Backup Systems from SMA con-
tribute to the creation of an indepen-
dent and reliable power supply tomor-
row – and already do so today.  

*  Meter interface and a required software update will
 be available in 2011



11

By using an energy storage system, 
PV power is even available during the 
evening and night. This means you can 
increase the percentage of power you 
use yourself, as well as your indepen-
dence from the power generator. 

Meters will be read using the Meter 
Interface available in 2011, and the 
Sunny Backup System will begin charg-
ing the batteries regardless of whether 
energy is being fed back into the na-
tional grid. 

Electricity generation and consumption while using storage systems:

Design of a PV plant with Sunny Backup to increase the amount of power used yourself:
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SUNNY BACKUP Set S
Reliable backup electricity supply for family homes
Innovative electricity supply for home owners: as a supplement to the PV plant, the Sunny Backup Set S switches 
to off-grid mode within 50 milliseconds. For winter or summer: owners of small or medium-sized PV plants and 
inverters from SMA can supply the important loads self-sufficiently in the event of a power failure. The afford-
able solution is not only suitable for new PV plants. Existing PV plants can also be retrofitted with this certified 
Sunny Backup Set S without problems.

Simple
• Can be integrated into existing 

and new PV plants

Reliable
• Switching in just 50 milliseconds

Efficient
• Same high PV efficiency
• Smaller battery size due to 
 integration of the PV plant
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Technical data
SUNNY BACKUP

Set S
Output (loads)
Nominal power / current during grid operation 5.7 kW / 25 A
Backup power (duration / 30 min / 1 min) 2.2 kW / 2.9 kW / 3.8 kW
Number of phases (grid operation / backup operation) 1 / 1
Voltage (range) 230 V (172.5 – 264.5 V)
Frequency (range) 50 Hz (45 to 65 Hz)
Permitted grid form (grid side / load side) TN-C / TN-S
Typical interruption time in the event of power outage 50 ms
Input PV plant
Nominal AC PV power / current 4.6 kW / 20 A
Compatible PV inverters All Sunny Boy inverters *
Input battery
Nominal voltage / number of blocks 24 V / 2 x 12 V
Type / energy / capacity per block AGM / 3.4 kWh / 142 Ah
Service life (according to Eurobat) > 12 years
Efficiency / self-consumption
Max. efficiency backup operation 93.6 %
Self-consumption day / night (Silent Mode) 40 W / 6 W
Protective devices
DC reverse-polarity protection / total discharge protection —/●
AC short-circuit / AC overload ●/●
Grid monitoring (SMA Grid Guard) / galvanic isolation ●/●
General data
Dimensions SBU (W / H / D) in mm 470 / 445 / 180
Dimensions AS box (W / H / D) in mm 200 / 300 / 120
Dimensions battery per block (W / H / D) in mm 498 / 230 / 177
Weight per (SBU / AS box / battery block) 19 kg / 4.5 kg / 54.5 kg
Operation temperature range –25 °C ... +60°C
Protection rating (SBU, AS-Box) IP54 / IP65
Features / function
Integrated bypass in the event of faults / test operation ●/●
State of charge calculation / generator input ●/—
Warranty SBU 2200 (5 years / 10 years) ●/○
Battery warranty (2 years), AS box warranty (5 years) ●
Certifi cates and permits (more available on request) CE, VDE 0126-1-1, AS 4777
Accessories
Battery cables / DC distributor / Communication cables  4 m / — / 5 m
Battery fuses ״BATFUSE״ ●
Interfaces (RS485 / Multicluster PB) ○/—
Additional battery parallel / other battery ○/○
External user interface ״SRC-1״ ●

* SB 2500, SB 2800, SB 3000 models from May 2005 and later
● standard features     ○ optional features     — not available
Date: August 2010
Type designation SBU-Set-S.1
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SUNNY BACKUP Set M / L / XL
Solar power – even in the event of grid failure – can now be used 
anywhere in the world
Greatest performance and user benefits along with the lowest investment and operating costs: In comparison 
with conventional emergency power systems, the Sunny Backup System scores well. As an add-on to the PV 
plant the Sunny Backup automatically switches to stand-alone power supply within approximately 20 millise-
conds of a grid failure. Both new and existing PV plants can be equipped with a Sunny Backup System – with 
no effect on PV efficiency. And the best part: Due to the integration of the PV plant, a small and therefore low-
cost battery can be implemented as it is usually only needed to bridge the night hours.

Simple
• Can be integrated into existing 

and new PV plants

Flexibility
• Capacities from 

5 kW to 100 kW available

Efficient
• Small battery through 
 integration of the PV plant 
• Continuously high PV efficiency

Reliable
• Certified protection concept 
 for TN and TT grids
• Switching in just approx. 
 20 milliseconds
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Sunny Backup Set M Sunny Backup Set L Sunny Backup Set XL

Output (loads)
Nominal power / current during grid operation at 35 °C  7.4 kW / 32 A 35 kW / 3 x 50 A 110 kW / 3 x 160 A
Power / current during grid operation for 30 min at 35 °C    8.9 kW / 38 A 41 kW / 3 x 60 A 110 kW / 3 x 160 A
Maximum fuse plug 40 A 63 A 160 A
Backup power (duration / 30 min / 1 min) 5 kW / 6.5 kW / 

8.4 kW
15 kW / 19.5 kW / 

25.2 kW
Up to 60 kW 

78 kW / 100 kW
Number of phases (grid operation / backup operation) 3 / 3 x 1 ~  3 / 3  3 / 3 
Voltage (range) 230 V (187 – 253 V) 230 V (187 – 253 V) 230 V (187 – 253 V)
Frequency (range) 50 Hz (45 to 65 Hz) 50 Hz (45 to 65 Hz) 50 Hz (45 to 65 Hz)
Permitted grid from TN / TT TN / TT TN
Typical interruption time in the event of power outage 20 ms 20 ms 20 ms
Input PV plant
Nominal AC PV power / current at 35 °C 5.7 kW / 25 A 28 kW / 3 x 40A 90 kW / 3 x 130 A
Nominal AC PV power / current for 30 min at 35 °C 6.8 kW / 30 A 33 kW / 3 x 48A 110 kW / 3 x 160 A
Maximum fuse plug 25 A 50 A 100 A
Compatible PV inverters all SB and SMC-A all SB and SMC all SB and SMC
Input battery
Nominal voltage 48 V 48 V 48 V
Battery type VRLA / FLA / NiCd VRLA / FLA / NiCd VRLA / FLA / NiCd 
Efficiency / self-consumption
Max. efficiency backup operation 95 % 95 % 95 %
Self-consumption day / night (Silent Mode) 48 W / 32 W 114 W / 69 W 360 W / 230 W
Protective devices
DC reverse-polarity protection / total discharge protection ●/● ●/● ●/● 
AC short-circuit / AC overload ●/● ●/● ●/●
Grid monitoring (SMA Grid Guard) / galvanic isolation ●/● ●/● ●/●
General data
Dimensions SBU (W / H / D) in mm 467 / 612 / 235 467 / 612 / 235 467 / 612 / 235
Dimensions AS box (W / H / D) in mm 550 / 950 / 225 800 / 950 / 225 1000 / 1600 / 300
Weight per (SBU / AS-Box) 63 kg / 50 kg 63 kg / 70 kg 63 kg / 180 kg
Operating temperature range –25 °C ... +50 °C –25 °C ... +50 °C –25 °C ... +50 °C
Protection rating (SBU, AS-Box) IP30 / IP54 IP30 / IP54 IP30 / IP65
Features / function
Integrated bypass in the event of faults / test operation ●/● ●/● ●/●
Calculation of charge level ●/○ ●/○ ●/○
Generator input (nominal power at 35 °C) ○ (32 A) ○ (40 A) ○ (160 A)
Warranty: (5 / 10 / 15 / 20 / 25 years) ●/○/○/○/○ ●/○/○/○/○ ●/○/○/○/○
AS box warranty (5 / 10 / 15 / 20 / 25 years) ●/○/○/○/○ ●/○/○/○/○ ●/○/○/○/○
240 V voltage range (195.5 – 260.0V) ○ ○ ○
Certifi cates and approvals (more available on request) CE, VDE 0126-1-1, AS 4777 CE, VDE 0126-1-1, AS 4777 CE, VDE 0126-1-1, AS 4777
Accessories
Battery ○ ○ ○
DC distributor / communication cables ○/5 m ○/5 m ○/5 m
Battery fuses ״BATFUSE״ ○ ○ ○
Interfaces (RS485 PB / Multicluster PB) ○/○ ○/○ ○/○
● Standard features     ○ optional features     — not available
Date: August 2010      

Technical data



Sonnenallee 1
34266 Niestetal
Germany
Tel.: +49 561 9522 4000
Fax: +49 561 9522 4040
E-mail: Sales@SMA.de
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www.SMA-Solar.com
SMA Solar Technology AG


