
Grid-connected storage systems for increased self-consumption

Independence with Sunny Island



Simply take a look at Germany’s rooftops 
and you’re bound to find one thing for cer-
tain: Photovoltaics has been playing an 
increasingly important role in the country’s 
energy supply. However, at the same time, 
the markets are changing. Due to the re-
duced feed-in compensation for renewable 
energy, system operators are no longer 
yielding high profits by feeding PV power 
into the utility grid alone. And during lunch-
time, when PV systems typically feed the 
most current into the utility grid, the public 
transmission line sometimes reaches its ca-
pacity limits. As a result, there is an excess 
supply in the electricity markets. This simply 
does not make sense, not just from an eco-
nomic perspective but from an environmen-
tal perspective. If we are truly supposed to 
make an energy transition, we will need a 
significantly more flexible energy supply. 

Sunny ISland – an all-In-one SolutIon
IncreAsIng InDePenDence

solutions that enable system operators to 
maximize their use of the PV power they 
produce provide a huge step in this direc-
tion. After all, a truly sustainable energy 
supply is one where solar energy is gener-
ated and consumed at the same location 
while simultaneously building a reserve en-
ergy supply for evening and overnight use.

Harvesting and Conserving the Sun
A roof PV system that is designed to maxi-
mize your use of solar power creates in-
credible added-value for your household. 
Increased self-consumption creates inde-
pendence from energy producers and 
rising electricity prices as the PV power 
that you yourself generate is considerably 
more cost-effective than the electricity you 
purchase from energy suppliers, which ulti-
mately leads to more freedom and a better 

quality of life. Whoever takes up garden-
ing as a hobby reaps the improved qual-
ity of life from growing their own products 
and knows the feeling of freedom from 
market prices that bringing in their own 
harvest creates. conserved or frozen fruit 
and vegetables from your own garden put 
this feeling back on your plate time and 
time again. This is also how increased self-
consumption works. A rooftop PV system 
generates the solar power that is then con-
sumed in the household. excess solar en-
ergy is “conserved” in the battery for later 
use. Washing machines, ovens and com-
puters can be operated using the energy 
produced on your own roof. This allows ev-
eryone to shape their own personal energy 
transition. A number of small steps become 
a huge step towards a sustainable energy 
supply in towns, cities and countries. grid 
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operators also benefit from increased self-
consumption as it reduces the load placed 
on the utility grid and reduces transmission 
losses.

all-in-one Solution
Decentralized storage system solutions for 
increased self-consumption absorb excess 
solar energy during high production times 
and provide it for later use as needed. 
These consist of a PV system, a battery, 
which includes a battery powered inverter, 
and intelligent energy management. The 
sunny Island 6.0H combined with an sMA 
PV inverter and sunny Home Manager 
offers a system solution to increase self-
consumption. In doing so, we are combin-
ing our proven global core competencies 
in grid-connected PV inverters and off-grid 
inverters. Ultimately, the requirements that 

off-grid systems place on the system tech-
nology also apply to grid-connected sys-
tems:
ᆞgrid supporting features for  
 the PV system
ᆞAdjustable PV power and fast 
 power control when there is excess 
 of PV energy
ᆞPV energy storage for evening 
 and night use 
ᆞIntelligent management for 
 generation or consumption

sunny Island is the solution for everyone 
who wants greater independence from en-
ergy suppliers and rising electricity prices. 
Increased self-consumption with sunny Is-
land turns the energy supply of the future 
into child’s play while simultaneously con-
tributing to sustainably harnessing energy 

resources. Those who grow fruit in their 
own garden undoubtedly enjoy it more 
than off-the-shelf fruit and vegetables. And 
the fact that tomatoes, cucumbers, straw-
berries and apples are grown in their 
garden and not simply found on a shelf at 
the super market gives children a greater 
understanding of where their food comes 
from. sometimes it’s little changes that 
make a huge difference.
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FlexIble
For MAxIMUM FreeDoM
The sunny Island 6.0H is ideal for people 
who are striving to be as independent as 
possible and want to be actively involved 
in shaping their own energy supply. This 
is true both for new systems and for sys-
tem operators who would like to retrofit 
their existing PV systems to further em-
phasize self-consumption. After all, the 
battery-powered inverter fits for all PV-
plant sizes, PV inverters and battery types. 

Just like the hobby gardener determines 
how much he plants in his flower beds, we 
give system operators the opportunity to 
design the self-consumption system to pre-
cisely meet their needs. After all, a house-
hold’s energy demand changes over time, 
for example, it increases when the family 
grows and decreases when children leave 

home. A decentralized storage system 
equipped with sunny Island offers the flex-
ibility needed to meet changes in electricity 
needs.

anything Is Possible
sunny Island system technology is not de-
signed solely with photovoltaics in mind. 
Depending on local conditions, other re-
newable energy sources, such as small 
turbines, hydropower or cHP plants, can 
also be integrated into the storage sys-
tem. cHP plants, in particular, can prove 
a meaningful addition for winter months 
that demand a lot of heat. This allows 
users to avoid additional energy costs. 

In terms of savings, sunny Island makes it 
possible to reduce the need to purchase 

electricity in your own home for all three 
phases. Thus, you don’t need to rely on 
only one phase, it is simply enough to fi-
nancially offset generation and consump-
tion in the overall system. consumption in 
one phase can be offset by generating 
power in this phase or any other phase. 
And this holds true even if the storage 
system only comprises a single-phase de-
sign. The system can be easily expanded 
to three phases. sunny Island has the best 
solution for every need. 
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Self-Sufficient with Sunny Island

greater independence from 
energy suppliers and increasing 
electricity prices.

greater independence from the 
electricity grid – when the utility 
grid fails, the sunny Island sets 
up a separate grid. The neces-
sary software update will be 
available in third quarter 2013.

choose the battery size, type 
and manufacturer.

choose the PV inverter size 
and type.
 

choose the PV system size.
 

excellent for new PV systems 
and retrofitting.

Integrate renewable energy 
sources. 

For single-phase or
three-phase installations.

5



eaSy to uSe
eVery LAsT DeTAIL coVereD
A hobby gardener’s plan is simple. They 
sow seeds and plants, water, harvest and 
conserve as needed. The same also applies 
to a household self-consumption system. It 
should always be as easy as possible to 
work with, for system operators as well as 
for installers and system designers. This is 
exactly what we’ve done. The sunny Island 
was designed to increase self-consumption 
and with its optiUse operating concept it 
makes installation, commissioning and dai-
ly use incredibly user-friendly, regardless of 
who that user is. For installers, we simpli-
fied system planning using the web version 
of our sunny Design planning software. In 
only a few steps, they can customize the 
PV system including the storage system 
and forecast a customer’s potential self-
consumption. And the easy-to-understand 
planning guidelines facilitate comprehen-

sive consultation services in designing the 
ideal system and in preparation for instal-
lation. Technical explanations and calcula-
tion examples provide helpful answers to 
additional important questions.

Always Up to Date
sunny Island is as easy to install as a sun-
ny Boy PV inverter. The clear menu naviga-
tion via the external user interface sunny 
remote control helps you complete com-
missioning in just a few steps. With three 
different user levels, everyone receives 
precisely the information they need. The 
system operator is provided with a clear 
display of the most important values, such 
as consumption and battery status, while 
the installers and service technicians can 
work with detailed settings.
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Rate of Self-Consumption
The rate of self-consumption refers to the share 
of solar energy that is used directly in the home 
or indirectly through intermediate storage. The 
higher the self-consumption rate, the better it 
is for the PV system’s ideal operational condi-
tions. since the feed-in compensation for solar 
power is clearly less than the typical household 
electricity tariff, it makes sense to use as much 
solar energy as possible for yourself and feed 
as little as possible into the utility grid. This 
makes you less dependent on energy suppliers 
and rising electricity prices. The intermediate 
storage of PV power increases the self-con-
sumption rate by creating a reserve supply of 
solar power for use in the evening and at night.  

Medium power range PV systems provide an 
ideal self-consumption rate. First of all, they cov-
er the appliances’ energy requirements, store 
excess power in the battery and thus reduce 
the amount of PV energy that is fed into the util-
ity grid. The energy is only drawn from the grid 
during periods when demand is high or when 
power generation levels are low.

The Degree of Self-Sufficiency
self-sufficiency means that the connected loads 
are able to achieve the greatest possible inde-
pendence from the utility grid. This has less to 
do with ideal economic profits and more to do 
with the degree of self-sufficiency describes the 
share of the home’s economic and technical in-
dependence from the energy supplier, in other 
words, the ratio of the solar energy the opera-
tor uses to the power consumption. 
The larger the PV system, the greater the po-
tential degree of self-sufficiency – in particular, 
with a correspondingly large intermediate stor-
age system. Theoretically, total self-sufficiency 
can be achieved, however, it drives down 
profitability. After all, despite having an in-
termediate storage system, a large-scale PV 
plant will still feed a great deal of PV energy 
into the utility grid, which reduces the rate of 
self-consumption. This is why self-consumption 
and self-sufficiency can only be simultaneously 
optimized to a limited extent.
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eFFICIent
InTeLLIgenT sysTeM soLUTIons
Hobby gardeners always plant their flow-
erbeds so that all the plants receive enough 
light and nutrients. This way, they get the 
maximum harvest and also have sufficient 
provisions for the winter. They ensure maxi-
mum efficiency by maintaining the right 
flowerbed spacing and planting times. 

When combined with the sunny Home 
Manager, the sunny Island operates at 
maximum efficiency and thus automatically 
ensures the best possible use of solar en-
ergy. It manages the temporary storage 
of PV energy, so that the household only 
draws a minimum of power from the util-
ity grid, while also needing to feed as little 
as possible back into the grid. Although 
the sunny Island is only connected to one 
phase, the automatic control can monitor 

total power. The energy meters work in a 
cumulative manner. The power from the 
individual line conductors is tallied thus al-
lowing the sunny Island to always feed or 
draw the maximum amount of energy ac-
cordingly. And the sunny Island system’s 
high efficiency ensures that self-consump-
tion is even more efficient.

Working together to achieve the 
optimal Solution
We know that a system only functions as 
good as the sum of all its components. 
Therefore, sMA continuously works with 
battery manufacturers to develop optimum 
solutions. In the end, the battery plays an 
important role in the efficiency of the self-
consumption system: It must have a long 
cycle life, so that it can handle the charging 

and discharging processes related to the 
intermediate storage of PV power. As a re-
sult, the sunny Island is now already com-
patible with low-loss lithium-ion batteries 
that have long cycle lives from manufactur-
ers such as Akasol, Leclanché, Lg chem, 
sAFT, samsung and sony. If the battery 
fails, it can thus be replaced anytime, en-
suring that the system operates efficiently. 
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Calculated efficiency
The average annual power consumption of a 
four-person household is around 5,000 kilo-
watt hours (kWh). Without a storage system, 
you can achieve a self-consumption share 
of 30 percent with a PV system. A battery 
bank with a useable capacity of 5 kWh al-
lows you to double self-consumption to 60 
percent. even if you subtracted the loss of ap-
proximately 8 percent due to the intermediate 
storage, the electricity bill is still considerably 
reduced. The household can supply itself with 
up to 52 percent of power through its local 
storage system and only requires 48 percent 
of its annual electricity demand from the en-
ergy supplier. Battery banks connected to the 
utility grid make you even less dependent on 
energy suppliers, because the quantity of elec-
tricity purchased and fed into the utility grid is 
reduced accordingly.

* Values for lead acid battery, 5% for lithium-ion battery
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Whether washing and drying laundry or 
washing the dishes: every home has ap-
pliances that don’t follow a time-specific 
operating schedule. An automatic control-
ler makes it easy for you to conveniently 
manage, for instance, the turn-on time of 
the washing machine so it operates during 
times when the sun is delivering the most 
energy. This system offers you a host of 
benefits, including the ability to increase 
self-consumption and thus lower costs, gain 
more independence from energy suppliers 
and also use variable electricity tariffs. 

Shaping Your Own Personal Energy 
transition
Intelligent energy management is made 
easy with sMA smart Home. It combines 
the PV system, loads and storage system 

and automatically controls all energy 
flows. The sunny Home Manager is the 
central component. It bundles all data for 
generation and consumption, analyzes it 
and clearly displays the most important val-
ues. How much PV power is available and 
when? When and for how long do larger 
loads need power? How much stored heat 
or electricity is available and what is the 
current charging or discharging power? 
How much electric current is being gen-
erated by the PV system, consumed and 
exchanged with the electricity grid at this 
moment?

Managing loads automatically
excellent candidates for time-delayed use 
are large programmable appliances, in 
particular, heat pumps for supplying do-

mestic hot water. All in all, integrating the 
heat supply into the electrical load man-
agement creates significant synergy ef-
fects: Heat generation is less time-critical 
than power consumption. At the same 
time, thermal energy storage systems are 
already available in a great number of 
homes and are considerably more afford-
able than electrical storage systems.

Thinking Ahead With Solar Power
A storage system consisting of a battery, 
sunny Island 6.0H and sunny Home Man-
ager makes it easy to temporarily store 
solar power for later use. This increases 
the self-consumption rate and also self-suf-
ficiency. While the cost of fossil fuels con-
tinues to rise, there is a clear downward 
trend in the price of storage technology. 

IntellIGent
conTroL WITH sMA sMArT HoMe
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even small storage systems can reduce 
grid load by limiting the maximum feed-in 
capacity and avoiding power loss due to 
throttling. storage systems can also protect 
your home from grid failures and creat less 
dependency on energy suppliers. 
With the integration of electric vehicles into 
the household energy concept, yet another 
storage option becomes available. other 
conceivable options are applications that 
draw power from the utility grid and gen-
erate attractive additional compensation, 
for example, that provide system services 
via virtual power plants. sMA continuously 
works to optimize product functions to re-
main on the cutting edge of new technolo-
gies. With their own PV system and inte-
grated storage system, homeowners can 
become their own energy service provider. 

sMA smart Home ensures that everyone 
can successfully achieve their own person-
al energy transition.
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Sunny boy 5000tl
This PV inverter converts the direct current produced by PV modules into 
alternating current. This is primarily used by the loads in the home and 
stored in the battery. only excess power flows into the electricity grid.

Sunny Home Manager  
As the central energy manager, this device analyzes a wide range of 
input parameters and then uses an intelligent planning algorithm to 
harmonize power generation and consumption schedules.

Sunny Portal 
The sunny Portal is used to operate and configure the sunny Home 
Manager. These functions are available via any Internet browser and 
can be accessed using a Pc or smartphone. The live display of all en-
ergy values provides further energy saving incentives.

Sunny Island
The sunny Island provides for temporary storage of solar power perfect 
for supplying loads in the evening and at night. With the software up-
date, available third quarter 2013, it will also offer a grid-quality power 
supply with protection against outages (page 14).

energy meter  
Up to three energy meters can be connected to the sunny Home Man-
ager via s0 or D0 interfaces. once connected, the device monitors all 
relevant energy flows in the home.

non-controllable loads
Many appliances like stoves, televisions and computers are not con-
trolled by the sunny Home Manager. However, appliance control 
planning does automatically take typical switch-on times into account.

Controllable loads
electrical appliances that are not subject to a defined turn-on time can 
be integrated into the intelligent load management system and acti-
vated remotely by the sunny Home Manager.

Washing machine

Clothes dryer

Thermal energy storage with heating element

Heat pump
A software update will enable a timer control for a heat pump.

SMa Bluetooth® radio-controlled socket  
Loads that can be operated at various times and have no control inter-
face can be activated at the optimal time by the sunny Home Manager 
via a radio-controlled socket. The socket also features an integrated 
measurement function that records the exact amount of energy con-
sumed by the connected device so that planning accuracy improves. 

utility grid
The load on the utility grid is reduced through self-consumption since 
the household consumes less power from the grid and at the same time 
feeds less PV power into it. If a lot of power is available in the utility grid, 
the sunny Home Manager can also take this into account in controlling 
appliances, thus further reducing the costs of drawing grid power.
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MaxIMuM SelF-ConSuMPtIon
For ToDAy AnD ToMorroW
The sunny Island system makes sure solar 
energy is always available when it’s need-
ed – even after sunset or when the sun is 
hiding behind clouds. Just like the hobby 
gardener preserves fruit and vegetables, 
the sunny Island stores solar energy in the 
battery to provide it for use later. It auto-
matically charges and discharges the con-
nected battery via its battery management. 
only when the battery is fully charged and 
no load in the household requires power, 
does the PV inverter feed electricity into the 
utility grid. 

Getting through the day With Sun
Under ideal conditions, solar energy can 
cover more than 50 percent of the annual 
energy demand. 
As everyone gets up in the morning, show-
ers, brushes their teeth and makes break-

fast, the household’s energy demand grad-
ually increases. The sun rises and the PV 
system starts to produce power. As solar 
irradiation levels increase, the PV system 
provides more energy and the sunny Island 
charges the battery. Typically, at noon on 
sunny days, PV systems also produce the 
most energy making this an excellent time 
to switch on the major appliances, such as 
the washing machine, dryer or dishwasher. 
When energy demand increases, the bat-
tery can switch on and provide support 
at any time. Take for example a typical 
work day, people return home in the eve-
ning creating an increase in their energy 
demands while at the same time the sun is 
setting and only provides a little PV energy. 
The energy needed for dinner, lights, TV 
or computers is provided by the battery or 
utility grid. When everyone is asleep, only 

the basic consumption requirements for the 
refrigerator and freezer, clock radio, night 
lighting or other devices that are continu-
ously operated must be covered - until a 
new day begins.

1. sunny Island 6.0H, 2. sunny Home Manager, 3. sunny remote control, 4. Batfuse battery fuse, 5. storage system, 6. sunny Boy, 7. PV array, 8. router, 
9. www.sunny-Portal.de, 10. Load, 11. Meter, 12. Utility grid

sMA speedwire
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SySteM teCHnoloGy

Sunny Home Manager
Automatically optimizing household energy. As the central energy manager, the 
sunny Home Manager analyzes various input parameters and provides for optimal 
timing of power generation and consumption using calculated recommended ac-
tions. This increases the rate of self-consumption and makes you less dependent on 
energy suppliers. 

Speedwire Data Module for Sunny Island
For smooth communication, the sWDMsI-10 data module in the sunny Island en-
ables communication with the sunny Home Manager. As a result, the sunny Home 
Manager can transmit the energy meter data to the sunny Island and thus facili-
tates an ideal rate of self-consumption. 

Sunny Remote Control
For maximum user convenience, the external sunny remote control unit allows 
convenient commissioning and monitoring without needing to be directly in front 
of the inverter. The device can be used at a distance of up to 20 meters and pro-
cesses information from up to three sunny Island devices. The rotary switch enables 
intuitive operation. The four-line display provides you with clearly arranged, at a 
glance information on the system’s current status. An sD card serves as the service 
interface.

batfuse
Increased safety for the sunny Island system: As an external Dc distribution board, 
the BatFuse secures the sunny Island’s battery connection cables. It ensures all-pole 
battery fuse protection and facilitates disconnection of the battery-powered invert-
ers. Depending on the variant, the devices offer up to three connections for the 
inverters and up to six connections on the Dc side.

With the right system technology for the sunny Island, everyone can shape their own personal energy transition and 
sMA products make it as easy as possible. They automatically combine intelligent load management with temporary 
storage of PV energy. This allows you to make optimum use of solar energy at anytime. For example as an intelligent 
interface, the sunny Home Manager, can also significantly increase the rate of self-consumption.
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Sunny outlook
secUrITy For THe FUTUre
With the sunny Island system designed to 
increase self-consumption, homeowners 
can secure their energy supply of tomor-
row. When augmented by a stand-by pow-
er feature, the household energy supply 
can be maintained even during a power 
outage. The stand-by power feature is eas-
ily implemented with a software update 
and an add-on in the household distribu-
tion. grid-connected storage solutions pro-
vide two-fold security for your power sup-
ply – with the sunny Island, you can secure 
yourself against electricity price increases 
and grid failures.

energy according to Plan
good news for all future PV system opera-
tors: In May 2013, the german Federal 
environment Ministry will launch a market 

incentive program for decentralized bat-
tery storage. The german Federal govern-
ment’s goal is to improve integration of 
small and medium-sized PV systems in the 
utility grid. system operators receive a sub-
sidy if their storage batteries meet specific 
criteria. sMA smart Home equipped with 
sunny Home Manager and sunny Island 
6.0H fulfills all known requirements of the 
planned storage battery subsidy, for exam-
ple, a flexible power limit at the grid con-
nection point. Increased self-consumption 
with the sunny Island means using technol-
ogy that is always one step ahead.
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Sunny ISland 6.0H
Technical daTa

Sunny Island 6.0H

230 V / 172.5 V ... 264.5 V
50 hz / 40 hz ... 70 hz

20 a
4.6 kVa

230 V / 202 V ... 253 V
50 hz / 45 hz ... 65 hz

4,600 W
6,000 W / 6,800 W / 11,000 W

20 a / 120 a
< 4% / -1 ... +1

48 V / 41 V ... 63 V
110 a / 100 a

li-ion*, Fla, VRla / 100 ah ... 10,000 ah
iUoU charge procedure with automatic full charge and equalization charge

95 %
 < 26 W / < 4 W

● / ●
– / –

● / ●
iii

467 mm x 612 mm x 242 mm
63 kg

 -25°c ... +60°c
i

3K6
iP54

external via SRc-20 / 2
– / –

● / ● / ●
● / ●

www.SMa-Solar.com
●

○ / ○ 
○ / ○

Si6.0h-11

Operation on the utility grid (or PV array)
Rated voltage / ac voltage range
Rated frequency / permissible frequency range
Maximum ac current for increased self-consumption
Maximum ac power for increased self-consumption
Stand-alone or emergency power operation
Rated grid voltage / ac voltage range
Rated frequency / frequency range (adjustable)
Rated power (for Unom, fnom / 25°C / cos ϕ = 1)
Maximum ac power at 25°c for 30 min / 5 min / 3 sec
Rated current / maximum output current (peak)
Total harmonic factor output voltage / power factor with rated power
Battery dC input
Rated input voltage / dc voltage range
Maximum battery charging current / dc rated charging current
Battery type / battery capacity (range)
charge control
Efficiency / self-consumption of the device
Maximum efficiency
no-load consumption / standby
Protective devices (equipment)
ac short circuit / ac overload
dc reverse polarity protection / dc fuse
Overtemperature / battery deep discharge
Overvoltage category as per iec 60664-1 
General data
dimensions (width x height x depth)
Weight
Operating temperature range
Protection class (according to iec 62103)
climatic category according to iec 60721
degree of protection according to iec 60529 
Features / function
Operation and display / multifunction relay
Three-phase systems / parallel connection
State of charge calculation / full charge / equalization charge
Battery temperature sensor / data cables
Certificates and approvals
Warranty (5 years)
accessories
Battery cable / battery fuse
Si-cOMSMa (RS485) / SWdMSi-10 (SMa Speedwire) interface

Type designation

● Standard features ○ Optional features — Not available
* From akasol, leclanché, lG chem, SaFT, Samsung, Sony
data at nominal conditions, provisional data, last updated: January 2013

Technical data
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