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1 Information about this document

This document describes the operation of the sonnenBatterie hybrid 9.53.
» Read this document in its entirety.
» Keep this document in the vicinity of the sonnenBatterie.

1.1 Target group of this document

This document is intended for the storage system operator.

1.2 Designations in this document

The following designations are used in this document:

Complete designation Designation in this document

sonnenBatterie hybrid 9.53 Storage system

1.3 Explanation of symbols
A DANGER Extren’Ter dang.ero?s situation leading to certain death or serious injury if the
safety information is not observed.

Dangerous situation leading to potential death or serious injury if the safety

/A WARNING

information is not observed.

A CAUTION Dangerous situation leading to potential injury if the safety information is not

observed.

NOTICE Indicates actions that may cause material damage.

0 Important information not associated with any risks to people or property.

Symbol Meaning
| 2 Work step
1.2.3... Work steps in a defined order
v Condition
List

Table 1: Additional symbols
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2| Safety
2 Safety
2.1 Intended Use
The sonnenBatterie hybrid 9.53 is a battery storage system which can be used to store
electrical energy. Improper use of this system poses a risk of death or injury to the user or
third parties as well as damage to the product and other items of value. The following
points must therefore be observed in order to comply with the intended use of the prouct:
The storage system must not be installed in any kind of combination.
The storage system must be fully installed in accordance with the installation instruc-
tions.
The storage system must be installed by a licensed electrician. Country-specific regula-
tions concerning electrical installations must be observed at all times.
The storage system is only allowed to be operated with PV generators of Class A rating
according to IEC 61730.
The storage system must only be used at a suitable installation location.
The transport and storage conditions must be observed.
Especially the following uses are not permissible:
Operation in flammable environments or areas at risk of explosion.
Operation in locations at risk of flooding.
Operation outdoors.
Operation of the battery modules outside of its storage system.
ﬂ Failure to comply with the conditions of the warranty and the information spe-
cified in this document invalidates any warranty claims.
2.2 Operating the storage system
Incorrect operation can lead to injury to yourself or others and cause damage to property:
The storage system must only be operated as described in the product documentation.
This device can be used by children from the age of eight (8) years old and individuals
with impaired physical, sensory or mental capabilities or individuals with limited know-
ledge and/or experience of working with the device, as long as they are supervised or
have been trained to safely use the device and understand the resulting risks of doing so.
Children must not play with the device.
2.3 Product modifications or changes to the product environment
Only use the storage system in its original state - without any unauthorised modifica-
tions - and when it is in proper working order.
Safety devices must never be overridden, blocker or tampered with.
The interfaces of the storage system must be wired in accordance with the product doc-
umentation.
An appropriate and readily accessible disconnect device shall be incorporated in the
fixed wiring.
6/36 Operating instructions sonnenBatterie hybrid 9.53
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2.4
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All repairs on the storage system must be performed by authorised service technicians
only.

The replacement of battery modules must be performed by authorised service techni-
cians only. When replacing batteries, replace with the same type and number of batter-
ies or battery modules.

Voltage in and on the storage system

The storage system contains live electrical parts, which poses a risk of electrical shock.
Therefore:

» Do not open the storage system.

The plug-in connectors on the top side of the storage system are directly connected to
the PV generator of the PV system. This means, there is voltage present on the PV plug-in

connectors when the PV system generates electricity, even if the PV disconnector has
been switched off.

Therefore:

» Do not disconnect the PV plug-in connectors at the top of the storage system.

Handling the battery modules

The battery modules installed in the storage system are protected by multiple protective
devices and can be operated safely. Despite their careful design, the battery cells inside
the battery modules may corrode or experience thermal runaway in the event of mechan-
ical damage, heat or a fault.

This can have the following effects:

High heat generation on the surface of the battery cells.

Electrolyte may escape.

The escaping electrolyte may ignite and cause an explosive flame.

The smoke from burning battery modules can irritate the skin, eyes and throat.
Therefore, proceed as follows:
» Do not open the battery modules.
» Do not mechanically damage the battery modules (pierce, deform, strip down, etc.)
» Do not modify the battery modules.
>

Do not allow the battery modules to come into contact with water (except when extin-
guishing a fire in the storage system).

» Do not heat the battery modules. Operate them only within the permissible temperat-
ure range.

Keep the battery modules well away from sources of ignition.

Do not short-circuit the battery modules. Do not allow them to come into contact with
metal.

» Do not continue to use the battery modules after a short circuit.
» Do not deep-discharge the battery modules.

In the event that module contents are released:

» Do not enter the room under any circumstance.

» Avoid contact with the escaping electrolyte.

KD-505 | 22356 | EN | 02 7136
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» Contact the fire services.

2.6 Conduct in case of a fire

Fire may occur with electrical equipment despite its careful design. Likewise, a fire in the
vicinity of the equipment can cause the storage system to catch fire, releasing the con-
tents of the battery modules.

In the event of a fire in the vicinity of the product or in the storage system itself, proceed
as follows:

» Only firefighters with appropriate protective equipment (safety gloves, safety clothing,
face guard, breathing protection) are permitted to enter the room where the burning
storage system is located.

There is a danger of electrocution when extinguishing fire while the storage system is
switched on. Therefore, before starting to extinguish the fire:

» Switch off the storage system to electrically isolate it.
» Switch off the mains fuses in the building.
If the storage system and/or mains fuses cannot be safely switched off:

» Observe the minimum distances specified for the extinguishing agent used. The stor-
age system works with an output voltage of 230 V (AC) and is therefore considered a
low-voltage system. However, the voltage of the PV system that is connected to the
storage system (through the PV connectors on the top of the storage system) can be
up to 750 V (DC).

A storage system fire can be extinguished using conventional extinguishing agents.
Water is recommended as an extinguishing agent in order to cool the battery modules
and therefore prevent thermal runaway in battery modules which are still intact.

Information on the battery modules:

The battery modules have a nominal voltage of 48 V (DC) and therefore fall into the
range of protected extra-low voltage (under 60 V DC).

The battery modules do not contain metallic lithium.

8/36 Operating instructions sonnenBatterie hybrid 9.53
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3 Product description

3.1 Technical data

sonnenBatterie hybrid 9.53/2,5 9.53/5 9.53/7,5 9.53/10 9.53/12,5  9.53/15
System data (AC)

Nominal voltage 230V

Nominal frequency 50 Hz

Nominal power 4,600 W

Nominal current 20 A

Charging / Discharging power 1100 W 2,500 W 3,300 W 3,300 W 3,300 W 3,300 W
Charging / Discharging current 4.8 A 109 A 143 A 14.3 A 14.3 A 14.3 A
Power factor range 0.9 capacitive ... 0.9 inductive

Max. Impedance (Z,.,,) 0,90 +j0,12 QO

Current (Max. continous) 20A

Max. output fault current 120 mA

Inrush current 0OA

Mains connection single-phase, L/ N / PE

Max. ext. overcurrent protection 25 A, 1ph

Mains topology TN/TT

Mains connection fuse Miniature circuit breaker | Type B |20 - 25 A

Photovoltaic (PV) input (DC)

Number of PV inputs / MPP 2

Tracker

Min. input voltage 75V

Max. input voltage 750V

Initial input voltage 100V

MPP voltage range 75V ..600V

Max. input power 6,500 W

Max. input current 13A

Backfeed current to array 0A

Short-circuit current () 15A

Battery data (DC)

Cell technology lithium iron phosphate (LiFePO4)

Nominal capacity 2.5 kWh 5.0 kWh 7.5 kWh 10.0 kWh 12.5 kWh 15.0 kWh
Usable capacity 2.25 kWh 4.5 kWh 6.75 kWh 9.0 kWh 11.25 kWh 13.5 kWh
Nominal voltage 48V

Current (Max. continous) 75 A

Short-circuit current(l.) 90 A

Min. number of battery modules 1

KD-505 | 22356 | EN | 02 9/36
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Max. number of battery modules 6

Dimensions / weight without extension cabinet (from 2.5 up to 5 kWh)

Dimensions (H/W/D) in cm 88/67/23 - - -

Weight in kg 58 81 - - - -
Dimensions / weight with small extension cabinet (from 2.5 up to 10 kWh)

Dimensions (H/W/D) in cm 137167123 -

Weight in kg 74 97 120 143 -

Dimensions / weight with big extension cabinet (from 2.5 up to 15 kWh)

Dimensions (H/W/D) in cm 186/67/23

Weight in kg 85 108 131 154 177 200
Safety

Protection class

| / PE conductor

Required fault current monitoring

Residual current device (RCD) | Type B | 30 mA

Degree of Protection

IP30

Rated short-withstand cur-
rent(ley)

10 KA

Separation principle PV -> AC

no galvanic isolation, transformer-less

Separation principle Batt. -> AC

galvanic isolation (functional insulation)

Power meter

Voltage measurement inputs

Nominal voltage (AC): 230 V (L-N), 400 V (L-L) | max. connectible conductor
cross-section: 1.5 mm®

Clamp-on current transformer

Max. measurable current: 60 A (standard), optional up to 400 A

Ambient conditions

Environment

Indoor (conditional)

Operating temperature range' -5°C ... 45°C
Storage temperature range 0°C..40°C
Transport temperature range -15°C .50 °C

Max. rel. humidity

90 %, non-condensing

Permissible installation altitude

2,000 m above sea level

Pollution degree

2

Additional ambient conditions:

The installation location must not be at risk of flooding.

Installation room should be ventilated.

The currently applicable building codes must be observed.

Even floor, suitable for heavy loads.

Observe fire control standards.

Free from corrosive and explosive gases (ammonia content max. 20 ppm).

Free from dust (especially flour dust or sawdust).

Free from vibrations.

"Optimal: 5 °C ... 30 °C | Derating possible below 5 °C / above 30 °C.

10736
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Free access to the installation location.

No direct sunlight.

3.2 Type plate

The type plate for the storage system is located on the outer surface of the system. The
type plate can be used to uniquely identify the storage system. The information on the type
plate is required for the safe use of the system and for service matters.

The following information is specified on the type plate:
Item designation
ltem number

Technical data of the storage system

3.3 Symbols on the outside of the storage system

Meaning

Warning: flammable materials.

Warning: hazards due to batteries.

Warning: electrical voltage.

Warning: electrical voltage. Wait five minutes after switching off (capacitor
de-energising time).

Warning: Equipment with multiple sources of supply (PV generator, AC mains
and battery).

Warning: product is heavy.

CE mark. The product meets the requirements of the applicable EU directives.

KD-505| 22356 | EN | 02 1/36
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WEEE mark. The product must not be disposed of in household waste; dispose
of it through environmentally friendly collection centres.

Observe the documentation. The documentation contains safety information.

3.4 Function
3.4.1 Basic principle

I
|

N
O

A O
am L]
-
lllustration 1: sonnenBatterie function
1 PV system 4 Measurement of consumption
2 Storage system 5  Public electrical mains

3 Consumers in building (e. g. washing machine,
hob, lamps, refrigerator, etc.)

The storage system (2) is connected to the PV system (1) and the public electrical mains
(5). Furthermore the current consumption of the consumers in the building (3) is con-
stantly measured (4).

Generation > Consumption

If the generation of power is greater than the consumption, there is a surplus of electrical
energy. In this case as much as possible of this surplus is used to charge the battery of the
storage system.

If the entire portion of the surplus can not be charged into the battery, the remaining sur-
plus is fed into the public electrical grid.

12736
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Consumption > Generation

If the consumption is greater than the generation of power, there is a deficit of electrical
energy. In this case the battery is discharged to even out as much of the deficit as possible.

If the entire deficit can not be compensated by discharging the battery, the remaining de-
ficit is covered by the public electrical grid.
3.4.2 Feed-in limit
PV systems are subject to a feed-in limit in some circumstances. The feed-in limit restricts
the PV system’s feed-in power at the mains connection point.
Example
Nominal power of PV system: 10 kWp
Power limit: 50%
Maximum feed-in power: 5 kW

In this example, the feed-in power of 5 kW must not be exceeded. The following figure
shows an example of the PV system’s production over the course of a day.

To prevent production reduction - and therefore

“[]]]]E @ energy loss — the excess energy is first stored in the
Ii 1 2 3 storage system (1) and consumption is increased by
switching on consumers (2, 3). Production is only
4 reduced if these measures do not lead to the de-
50% sired limit.
1200 -t

lllustration 2: Example: feed-in limit at 507% of
nominal power

1 Charging of storage system

2 Switch-on of consumers via
self-consumption switch
3 Switch-on of consumers via

sonnenSmart plug

4 Midday peak, which must not be
fed into the electrical mains

Measures for limiting feed-in are explained in detail in the following. The individual meas-
ures are carried out one after the other. Only when one measure does not achieve the de-
sired reduction is the next measure introduced.

1. Charging of battery

Excess energy is directed to the storage system battery. In order for this to occur, there
must be sufficient storage capacity available in the battery. For this reason, on sunny days
it is often a good idea to reduce the charging power in the morning hours in order to re-
serve sufficient remaining capacity of the battery for midday. The charging behaviour is in-
telligently controlled for this purpose (see Intelligent charging management [P. 14]).

2. Activation of the self-consumption switch

Consumers connected to the permanently wired switch output are switched on here.

KD-505 | 22356 | EN | 02 13/36
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3. Switch-on of consumers (via sonnenSmart plug)

The consumers are activated as soon as the feed-in limit is exceeded. The consumers are
deactivated again once the level has dropped below the limit and stayed there for at least
three minutes.

4. Reduction of PV power

Production is reduced via an integrated switch contact on the inverter. This limited the PV
inverter to a set power output. In order for this to occur, the inverter must support power
reduction using a switch contact or an external solution (e.g. a solar datalogger). Configur-
ation and connection are carried out by the electrician.

3.4.3 Intelligent charging management
The charging behaviour of the storage system is controlled via intelligent charging man-
agement. The aims of this intelligent control are as follows:

Storage of the midday peak in the storage system (sufficient storage capacity must still
be available for this)

Full charging of the storage system until evening (so there is sufficient energy for night-
time)

The intelligent charging management only takes effect in storage systems which are oper-
ated together with PV systems for which a feed-in limit is activated.

Functional principle of intelligent charging management

The storage system is connected to a server via the internet. This server creates a con-
sumption and production forecast for the individual hours of the day in question. The pro-
duction forecast is based on

the weather forecast,
the nominal power of PV system and
the orientation of the PV system.

The consumption forecast is calculated based on actual consumption from the previous

week.

P The figure on the left shows an example of a pro-
0w duction and consumption forecast. In this example,
sk an average consumption of 0.5 kW and a produc-
s tion of approx. 9 kW are calculated for the time

50%

i between 10 and 11 a.m.

or {JIOO 8=OO WO:OO WZ:OO 1/.:00 Wﬁ:OO > t

lllustration 3: Production forecast (yellow) and
consumption forecast (blue)
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P

10 kW
ER
kW
50%

4kW

2kW

>t

oKW =+ + u t t t
6:00 8:00 10:00 12:00 14:00 16:00

lllustration 4: Forecast surplus

Subtracting the consumption (blue) from the pro-
duction (yellow) gives you the forecast surplus
(8.5 kW in this example). The consumption bars
have been placed on top of the production bars in

the diagram.

In this example, feeding in the entire surplus at midday would lead to the feed-in limit (of
5 kW) being exceeded. For this reason it is ideal if as much of the energy surplus as possible

exceeding the feed-in limit is used to charge the battery.

A
geEEELEE

50%

0kw

6:00 B:OO TO=OO 12=OO M=OO 16:00 > t
Illustration 5: Charging behaviour without in-
telligent charging management

yellow  forecast production
blue forecast consumption
green charging of storage system

Without intelligent charging management, the stor-
age system would immediately use the surplus to
charge the battery (until the maximum charging
power is reached). In this example, this behaviour
would result in the storage system being fully
charged before midday, meaning that the surplus
exceeding the feed-in limit after this point would
no longer be able to be stored in the battery.

To stay within the Feed-in limit [P. 13], the power of the PV system would need to be re-
duced. This would lead to an energy loss and therefore also a financial loss. Intelligent char-
ging management attempts to avoid fully charging the battery too early. To this end, the
storage system receives a charging plan for the day early in the morning from the server.

P} CooeemE®

10 kW:

50%

2kW

0 kW = } } >t
6:00 8:00 10:00

Illustration 6: Charging behaviour with intelli-
gent charging management

' ' Il
T T T
12:00 14:00 16:00

yellow  forecast production
blue forecast consumption
green charging of storage system

In this example, charging of the storage system is
avoided in the morning hours. At midday the stor-
age system is charged only enough so that the
feed-in limit can be observed.

Intelligent charging management adaptation

After commissioning the intelligent charging management system has to adapt to condi-

tions on site. The production forecast,

for example, depends on the weather forecast and

the orientation, roof angle, shading, etc. of the PV system.

KD-505 | 22356 | EN | 02
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The consumption forecast depends on individual consumption and the electrical con-
sumers in use.

Statistical consumption and production data is required in order for intelligent charging
management to take these complex factors into account. Since none of this necessary in-
formation exists immediately after the storage system is installed, this data must first be
collected. For this reason, intelligent charging management requires approx. seven days
for calibration. During this time the charging behaviour may not be ideal. After these seven
days have passed, intelligent charging management will have adapted to match your indi-
vidual consumption and production profile.

Intelligent charging management limits

The effectiveness of intelligent charging management depends on how accurate the pro-
duction and consumption forecasts are.

An incorrect weather forecast results in an incorrect production forecast.

The consumption forecast depends on consumption from the previous week. Drastically
fluctuating consumption therefore negatively impacts the quality of the consumption
forecast. The more consistent the consumption, the more accurate the consumption
forecast.

3.5 Function of the sonnen Eclipse

The sonnen Eclipse (light ring in the sonnen logo on the front of the storage system) indic-
ates the current status of the storage system when it is switched on.

The following operating statuses may be indicated:

Colour Mode Operating status
White Pulsing Storage system is in normal operation.
Green Pulsing The connection to the public electrical grid is interrupted. If there is still

no connection to the public grid after about five minutes, the sonnen
Eclipse switches off.

For storage systems with emergency power function only*: storage sys-
tem is in emergency operation.

Orange  Pulsing No internet connection.

For storage systems with emergency power function only*: an overload
has been detected in emergency operation.

Red Constant Problem detected.

» Contact the installer of the storage system or the sonnen service
team!

*Optional accessories sonnenProtect or sonnenBackup-Box.

16/ 36 Operating instructions sonnenBatterie hybrid 9.53
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4 Switching on the storage system

ﬂ The storage system can only be switched on if the public network voltage has
been switched on first.

4.1 Switching on the grid voltage
» Switch on the grid voltage using the AC miniature circuit breaker.
4.2 Switching on the PV disconnector SPV

The PV disconnector (SPV) makes the connection between the PV system and the in-
verter.

» Switch the PV disconnector (SPV) on.
If there are external DC isolating switches:

» Switch these on too.

SPV

Illustration 7: Switching SPV on

4.3 Switching on the fuse switch F1

NOTICE If the storage system can’t be switched on:

» Do not attempt switching on the storage system more than three times.

» Contact the service!

= Further attempts can damage the battery modules.

Fuse switch F1 establishes the connection between the battery and the inverter.

» Switch on fuse switch F1.

lllustration 8: Fuse switch F1 at the top side of
the storage system

KD-505 | 22356 | EN | 02 17 /36
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The storage system then starts up and performs a self-test. Once the self-test is success-
ful, the storage system is ready to operate.

When the storage system is in normal operation, the sonnen Eclipse pulses white (see
Function of the sonnen Eclipse [P. 16]).

18736 Operating instructions sonnenBatterie hybrid 9.53
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S Using the optional display

0 The storage system is not delivered with a display as standard. Retrofitting the
display is not possible.

The installed display is a multi-touch screen. It can be controlled with movements of the
hand (like a standard smartphone).

5.1 Activating the display

When the display is not touched for a longer period of time, the screen goes dark.

» Touch the display anywhere to reactivate the screen.

5.2 Home screen

The home screen displays the most important current data for the storage system.

g/
1
= o
- 72 /o 6 kWh Batterie
Ladezustand \ \\
8 60/ ’ ’
o
AUTARKIE
innerhalb der letzten 7 Tage
—2
lllustration 9: Home screen
No. Description
1 Self-sufficiency. Indicates the proportion of total consumption over the last 7 days which
was self-generated.
2 Usage. Indicates the proportion of total consumption over the last 7 days which was
drawn from the public grid.
3 Stage of charge of the storage system. Indicates the proportion of total capacity that is
currently available.
4 Total capacity. Indicates the power that can be taken from a fully charged battery.

Main menu button.

» Press the button to switch to the main menu.

Table 2: Description of the home screen components

KD-505 | 22356 | EN | 02 19/36
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6 Internet portal

You can access current and saved data for your storage system on the internet portal.

6.1 Logging into the internet portal

To log into the internet portal, proceed as follows:

1. Enter the following web address in the browser:
Login https://my.sonnen-batterie.com

i 5 el y G s e e The login window opens, as shown on the left.

passward; 3. Enter your access data, which was provided as
S part of the scope of delivery.
Fassward: 4. Click on the Log in button.

|Login

6.2 Using the overview page

The overview page shows a summary of all of the
information which can be seen on the portal.
69% G o » You can click on the status, control, history
[ ] . .
rvemE— - and forecast buttons in order to open the
royction::  QLAESTES = e " i
sorsumpbon: CL3EW ® Sk SpelelC page'
chage: [FE= T4 .
vathing fram grldikeod. o ‘k‘? e
L J L J
stalus control
N r
Trizm grid: 147 K
e ke TR :
savings: 94,5 % i
lmpee: SEGE B :
i
Ir
i
i !
history forecast

6.3 Using the status page

The status page shows the following current
measured values:
e - Current generation
4@. h_|—| - Current consumption
Broutistica conumption | © CuUrrent usage/current feed-in
1KY 03 kW
Current charging status
-
o=
5!
. 68%
= -4
R
Feed -in i
R
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6.4 Using the control page

The control page contains an overview of the con-
nected sonnenSmart-Plugs.

washing machi... » Click on the relevant button to select a smart
s Ff ® plug (e. g. washing machine).
ok anargy: O ki R » Click on the é or é button to change the order
\ J of the smart plugs.
Surplus qurareatic: GFF
Actual poar: OW
Tatal eneroy: O kWh

Add sonnenSmari-Flug

Click on Add sonnenSmart-Plug to set up a new Smart-Plug. The program guides you

v

through the necessary steps.

The name of the smart plug can be selected and re-
placed.

washing machine » Click > to confirm the new name of the smart
plug.

» Click on the ON or OFF button to activate or
deactivate the smart plug (manual control).

> To have the storage system automatically activ-
ate or deactivate the smart plug, click on the
AUTO button.

Manual Cantral

elf Consumption Maximization

o
Remove sonnenSmart-Plug

» Under ‘Self Consumption Maximization’, set the excess energy level at which the con-
sumer should be activated and the minimum duration for which the consumer should

stay activated (minimum activation time). These parameters must be adapted to suit
the connected consumer.

Example: Your washing machine has a nominal power of 2200 watts. Your selected washing
programme takes one hour and 38 minutes to complete. Enter the following values under
‘Self Consumption Maximization: 2200 W; 98 minutes.

» Confirm the values by clicking on >.

» Click on the Remove sonnenSmart-Plug button to remove the selected smart plug
from storage system control.

6.5 Using the history page

The history page shows all relevant energy flows in a graph.
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The values displayed are subject to measuring instrument tolerances and
rounding errors. The only information that is relevant in terms of your energy
bills is the data taken from the utility company’s meters.

6.5.1 Elements of the power graph

The power graph presents the different energy flows in relation to time.

1.0 day loaded until 11/07/2016 08:21 AM goto: | Mow =
Day || Wesk || Monlh Year
Q sonnenBatterie demo =
Bk
5k
4k
o 3k
é Sunday, Moy 6 2016, 04:38 28 PM
s e T2 W
ransumprion: 1.085 W
PV production: OW [:3’ 1
1k dizcharge: 0W
0k
12040 TG00 20700 7. Nov D400 DF 00
W charge B8 consumption PV production Bl discharge

| ce1Week || «3Days | «1Day || Today || 1Day> || 3Dayss || 1Week s>

lilustration 10: Power graph on the history page

No. Description
1 » Clicking on the input field to the right of go to allows you to select a date.
» Clicking on the button > confirms the date selection.
2 » Clicking on the day, week, month or year button defines the time frame shown in the
graph.

» Clicking on the button provides the option of printing out the displayed graph.

4 » Clicking on the magnifying glass activates or deactivate full-screen mode.

The power is shown in watts (W) on the y-axis. The abbreviation ‘k’ stands for the prefix
‘kilo’. 3,0 k therefore corresponds to 3,0 kilowatts or 3000 watts.

6 » Positioning the mouse cursor over the graph shows the exact values for the energy
flows at this time.
» By clicking and dragging, you can select a smaller time frame in the graph.

7 Time is shown on the x-axis (in the above example, the time frame shown on the x-axis is
one day).
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No. Description

8 This legend shows which energy flows are displayed in which colour in the graph (f. e.
consumption is shown in blue).

» Clicking on the desired energy flow (e.g. consumption) shows or hides this flow in the
graph.

9 » Clicking on one of the buttons below the graph allows you to navigate to previous or
later time frames. By clicking on < 1 Day for example the specified period will scroll
back one day.

Table 3: Description of the power graph elements
6.5.2 Analysis of power diagram

Given the high density of information, analysis of a power diagram is not too simple. For
better understanding, some points in time of a power diagram are analysed in what follows.

The example below shows how it works in a facility with limitation of the feed-

ﬂ in to the public grid. This power limitation is a special feature that is used only in
cases where the network owner demands it. If requirements are imposed on
such an feed-in limitation, it can be controlled by the storage system.

1 2 3 4 5 6 7 8

ik

Power (W)

Ok e ——— i il (il l
16, Ay [IER ] (R HTH] | 20000 16410 20000 17, Apr
charge [l consumption PV production [l discharge — 50C

lllustration 11: Analysis of power diagram

Additional information:
Nominal Power PV system: 5 kWp
Feed-in Limitation: 50 % of the nominal power (here: 2.5 kW)

No. Description

1 It is dark (no generation (yellow)). Consumption (blue) and discharging (red) have the
same value. Consumption is therefore covered by the discharging of the storage system.

2 Generation (yellow) is approx. 1000 watts. This is used to cover consumption (blue). The
intelligent charging management system has postponed charging; the charging buffer is
needed to avoid breaching the feed-in limit. The energy that is not required is fed into the
grid.
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No. Description

3 Generation has increased to approx. 3300 watts. This is used to cover consumption (blue)
and charge the storage system (green) at a minimal level. Charging with higher power is
prevented by the intelligent charging management system. This function ensures that
storage capacity is kept free in order to store part of the midday peak in the storage sys-

tem later.

4 Consumption (blue) exceeds generation and must be supplemented by the storage sys-
tem.

5 A breach of the feed-in limit is no longer expected. PV generation covers consumption

(blue) and the surplus is stored in the battery (green) so that it will be fully charged by
evening.

6 From this point PV generation is no longer sufficient to cover consumption. The differ-
ence is discharged from the storage system.

7 The storage system discharge (red) covers total consumption.
8 The storage system is discharged and consumption is covered by usage from the public
grid.

Table 4: Description of the power graph elements
6.5.3 Analysing pie charts

Two pie charts are shown below the power graph. The pie charts always refer to the time
frame shown in the power graph.

Production pie chart

R ] The pie chart symbolises the electrical power

16,1 % gained by the generator in the analysed time frame.

The feed-in power is marked white in the chart. The
yellow part represents self consumption. Self con-
sumption is the part of the generated power that
has not been fed in, bus has instead been stored

" temporarily in the battery or has been consumed.
Production

33.78 kwh
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Consumption pie chart

Sl perducivoi ] The pie chart shows the power that was required in

Autarky

e the building during the analysed time frame.

Purchased power (taken from the mains) is marked
in grey in the chart. The blue part represents self
production. Self production is the part of the con-
sumed energy that was not taken from the mains.

Additional purchase
1.8%

6.6 Using the forecast page

The forecast page shows the probable course of consumption and production in future.

Forecast
Q Prognosis for demo ==
1
[ =
7.5k Ig
rv\_—..—_.r“_“\_ lllr‘l'.—-n— —...lql‘_ W W W i
i
I
1" |
i
1 Sunday, May 14 2017, 02 3000 PK
! D G.BES Wh
g forecast consmption: 531 Wh
| i
2.5k i N -
| 1
I
i
| E i
1§ Sruss i |
i, i
i (5SS S SRR SR T ||| ) (e ]
14, May L1, May 1.2, May 13, May | 4. May | 5. May
— 70% toed in limit&consumption B real consumption | real production B2 real charge
) 70 real charge (lop) forecast production B forecast consumplion

|
&

lllustration 12: Forecast page

The storage system is able to forecast consumption in the near future (blue) based on pre-
vious consumption trends. Accessing weather data can also produce a production forecast
(yellow).
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7/ Maintenance

7.

7.2

For fault-free, safe, reliable and long-lasting operation of the storage system, it is essential
to carry out regular function checks and cleaning.

The battery modules installed in the storage system do not require maintenance.

Checking function

Maintenance interval Action to be taken
Every 2 weeks » Check whether there is a fault with the storage system.
Every 6 months » Check for changes to the charging status. If functioning properly,

the storage system should be charged to 100 % on a sunny day and
the charging status should drop significantly overnight.

Table 5: Checking function

Cleaning

NOTICE Use of unsuitable cleaning agent and/or excessive water

Material damage because of scratched surfaces and/or damage caused by
penetration of water!

» Do not use scouring cloths, sponges or cleaning agent.

» Take particular care when cleaning the display (if applicable) and the LED
ring, since these can easily be scratched.

» Use only moist cloths, not wet cloths, to clean the system.

» Do not use water jets.

» Carefully clean the outside of the storage system with a clean, moist cloth. For tougher
dirt, use a small amount of household dishwashing detergent on a moist cloth.
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8 Decommissioning

NOTICE Deep-discharge of the battery modules

Destruction of the battery modules!

» Do not disconnect the storage system from the public grid for long periods
of time.

» Never continue to operate battery modules which have been deep-dis-
charged.

8.1 Switching the storage system off

» Switch off fuse switch F1.
» Switch off the PV disconnector (SPV).

» Switch off the grid voltage using the AC mini-
ature circuit breaker.

Illustration 13: Fuse switch F1 and PV discon-
nector
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9 Troubleshooting

Disturbance

Possible reason(s)

Correction

No connection to the internet
portal https://my.sonnen-bat-
terie.com

No connection between the storage sys-
tem and the server.

» Make sure that the Ethernet line
between the storage system and the
Router of the home network is cor-
rectly connected.

» Make sure that the Router of the
home network allows connections on
the following ports:

TCP Port  Service
22 ssh

80 http
8080 http
443 https
3333 debug
UDP Port Service
1194 VPN
123 NTP
1196 VPN

The sonnen Eclipse of the storage sys-
tem pulses orange.

The internet connection to the storage
system has been interrupted.

» Check whether the home network
router is able to establish an inter-
net connection.

If so:

» Ensure that the network cable for
the storage system is connected to
the home network router.

The sonnen Eclipse of the storage sys-
tem illuminates red.

The storage system has detected a
problem that is preventing normal op-
eration or may cause damage to the
storage system.

» Please contact the sonnen service
team to get help resolving the
problem.

The sonnen Eclipse of the storage sys-
tem pulses continuously green or
pulses green and turns off after about
5 minutes.

The storage system is not connected to
the public electricity grid.

» Check that the circuit breaker in
the supply line of the storage sys-
tem is switched on.

If so: The public electricity grid does
not provide any electrical energy (grid
outage).

» It can only be waited until the pub-
lic electrical grid supplies energy
again. Thereafter, the storage sys-

tems resumes normal operation.

Storage system with emergency power
function only®: The storage system is

not connected to the public electricity
network and is in emergency operation.

No troubleshooting necessary.

2 . .
Optional accessories sonnenProtect or sonnenBackup-Box.
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10 Uninstallation and disposal

10.1 Uninstallation

A DANGER Improper uninstallation of the storage system

Danger to life due to electrocution!

» The storage system must only be uninstalled by licensed electricians.

10.2 Disposal

/\ CAUTION Improper transport of battery modules
Fire outbreak at battery modules or emission of toxic substances!

» Transport the battery modules in their original packaging only. If you no
longer have the original packaging, new packaging can be requested from
sonnen GmbH.

» Never transport damaged battery modules.

/\ CAUTION Improper disposal of battery modules
Explosion or fire outbreak at battery modules or emission of toxic substances!

» Do not dispose of batteries in fire.

The storage system and the batteries it contains must not be disposed of as domestic
waste!

» Dispose of the storage system and the batteries
it contains in an environmentally friendly way
through suitable collection systems.

» Contact sonnen GmbH to dispose of old bat-
teries.

lllustration 14: WEEE symbol
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ANNEX

1. Warranty

You can find the manufacturer’s warranty on the following pages.
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