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Legal Provisions SMA Solar Technology AG

Legal Provisions

The information contained in these documents is property of SMA Solar Technology AG. Any publication, whether in
whole or in part, requires prior written approval by SMA Solar Technology AG. Internal reproduction used solely for
the purpose of product evaluation or other proper use is allowed and does not require prior approval.

SMA Warranty

You can download the current warranty conditions from the Internet at www.SMA-Solar.com.

Software licenses

The licenses for the used software modules can be called up on the user interface of the product.

Trademarks

All trademarks are recognized, even if not explicitly identified as such. Missing designations do not mean that a
product or brand is not a registered trademark.

Modbus® is a registered trademark of Schneider Electric and is licensed by the Modbus Organization, Inc.
QR Code is a registered trademark of DENSO WAVE INCORPORATED.
Phillips® and Pozidriv® are registered trademarks of Phillips Screw Company.

Torx® is a registered trademark of Acument Global Technologies, Inc.
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Germany

Tel. +49 561 95220

Fax +49 561 9522-100

www.SMA.de

Email: inffo@S MA.de

Copyright © 2016 SMA Solar Technology AG. All rights reserved.
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1 Information on this Document

1.1 Validity
This document is valid for the following device types from production version E7:
* SCS 500 (Sunny Central Storage 500)
* SCS 630 (Sunny Central Storage 630)
* SCS 720 (Sunny Central Storage 720)
* SCS 760 (Sunny Central Storage 760)
* SCS 800 (Sunny Central Storage 800)
* SCS 850 (Sunny Central Storage 850)
* SCS 900 (Sunny Central Storage 900)
* SCS 1000 (Sunny Central Storage 1000)
This document is valid for the following firmware versions:
* from OCU firmware version: 06.00.00.R
o from DSP firmware version: 06.00.00.R
¢ from BSC firmware version: 01.02.00.R
* from SC-COM firmware version: 2.32.00.R
The production version of the inverter is indicated on the type label.
The firmware version can be read off from the user interface.

Illustrations in this document are reduced to the essential and may deviate from the real product.

1.2  Target Group

The tasks described in this document must only be performed by qualified persons. Qualified persons must have the
following skills:

* Knowledge of how the product works and is operated
* Knowledge of how batteries work and are operated

* Training in how to deal with the dangers and risks associated with installing and using electrical devices and
installations

* Training in the installation and commissioning of electrical devices and installations
* Knowledge of all applicable standards and directives

* Knowledge of and adherence to this manual and all safety information

1.3  Additional Information

Links to additional information can be found at www.SMA-Solar.com.

1.4 Symbols
Symbol Explanation
Indicates a hazardous situation which, if not avoided, will result in death or serious injury

_ Indicates a hazardous situation which, if not avoided, can result in death or serious injury

A CAUTION Indicates a hazardous situation which, if not avoided, can result in minor or moderate injury
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Symbol Explanation

1 Information on this Document

NOTICE Indicates a situation which, if not avoided, can result in property damage

(i]

Information that is important for a specific topic or goal, but is not safety-relevant

0 Indicates a requirement for meeting a specific goal
ol Desired result
X A problem that might occur
1.5 Typographies
Typographies Use Example
bold Display messages * Set parameter WGra to 0.2.
Elements on a user interface
Terminals
Slots
Elements to be selected
Elements to be entered
> Connects several elements tobe ¢ Select PV system > Detect.
selected
[Button/Key] Button or key to be selected or  Select [Start detection].

1.6 Nomenclature
Complete designation

Sunny Central Storage

Battery System Controller
Battery Management System
Fuel Save Controller
Medium-voltage transformer

Sunny Central Communication Controller

Storage System Controller

Operating Manual
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Designation in this document
Inverter

BSC or communication unit
BMS

FSC

MV transformer

SC-COM or communication unit

SSC
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2 Safety SMA Solar Technology AG

2 Safety
2.1 Intended Use

The Sunny Central Storage is a battery inverter that converts the direct current supplied by a battery into grid-compliant
alternating current. An external MV transformer fitted downstream feeds the alternating current into the utility grid. The
Sunny Central Storage can be used in off-grid systems based on diesel generators (gensets) as well as in utility grids
for the provision of grid services.

The product is suitable for indoor and outdoor use.

The enclosure complies with degree of protection IP54. The inverter is classified under Class 4C2 as per
EN 60721-3-4 and is suitable for operation in a chemically active environment.

The Sunny Central Storage must only be operated in connection wit a battery approved by

SMA Solar Technology AG. The entire battery voltage range must be completely within the permissible DC input
voltage range of the Sunny Central Storage. The maximum permissible DC input voltage of the Sunny Central Storage
must not be exceeded.

If the battery has no fuse switch-disconnector or circuit breaker, a fuse switch-disconnector or circuit breaker must be
installed between the battery and the inverter which is able to securely switch off the short-circuit current of the battery
under fault conditions.

The inverter must only be operated in conjunction with a suitable MV transformer. The MV transformer must be
designed for voltages that arise during pulsed mode of the inverter. The maximum AC voltages to ground are as
follows:

* For the Sunny Central Storage 500 / 630 / 720 / 760 / 800, the maximum voltage to ground is: £1450 V.
* For the Sunny Central Storage 850 / 900 / 1000, the maximum voltage to ground is: £1600 V.

Do not deactivate or modify settings that affect grid management services without first obtaining approval from the grid
operator.

The type label must remain permanently attached to the product.

Use this product only in accordance with the information provided in the enclosed documentation and with the locally
applicable standards and directives. Any other application may cause personal injury or property damage.

Alterations to the product, e.g. changes or modifications, are only permitted with the express written permission of
SMA Solar Technology AG. Unauthorized alterations will void guarantee and warranty claims and in most cases
terminate the operating license. SMA Solar Technology AG shall not be held liable for any damage caused by such
changes.

Any use of the product other than that described in the Intended Use section does not qualify as appropriate.

The enclosed documentation is an integral part of this product. Keep the documentation in a convenient place for
future reference and observe all instructions contained therein.
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2.2  Safety Information

This section contains safety information that must be observed at all times when working on or with the product. To
prevent personal injury or property damage and to ensure long-term operation of the product, read this section
carefully and observe all safety information at all times.

A DANGER

Danger to life from electric shock due to live voltage

High voltages are present in the live components of the product. Touching live components results in death or serious
injury due to electric shock.

* Wear suitable personal protective equipment for all work on the product.

* Do not touch any live components.

* Observe all warning messages on the product and in the documentation.

* Observe all safety information of the battery manufacturer.

* Before any work is performed, always disconnect the following devices externally:

- Grid voltage for grid feed-in

Internal power supply

DC voltage of the battery

Additional external voltages, e.g. control signals from a control room
* Ensure that no disconnected devices can be reconnected.

* After switching off the inverter, wait at least 15 minutes before opening it to allow the capacitors to discharge
completely.

* Before working on the inverter, make sure that all devices are completely voltage-free.

* Cover or isolate any adjacent live components.

A DANGER

Danger to life from electric shock due to live DC cables

DC cables connected to a battery are live. Touching live cables results in death or serious injury due to electric
shock.

* Prior to connecting the DC cables, ensure that the DC cables are voltage-free.

* Wear suitable personal protective equipment for all work on the product.

A DANGER

Danger to life due to high short-circuit current in the battery

Despite careful construction, a short circuit may occur in the inverter under fault conditions. In case of a short circuit in
the inverter, the connected battery can supply a very high short-circuit current. The resulting electric arc and pressure
wave lead to death or serious injuries.

* Install the inverter in a closed electrical operating area.
* Always close and lock the inverter.
* Before entering the operating area, externally disconnect the inverter on the AC and DC side.

* Only open the inverter when it is completely disconnected and the capacitors are fully discharged.

Operating Manual SCS-BE-E7-en-12 11
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NOTICE

Property damage due to dust intrusion and moisture penetration
Dust or moisture intrusion can damage the product and impair its functionality.

* Do not open the enclosure during rainfall or when humidity exceeds the specified thresholds. The humidity
thresholds are: 15% to 95%.

* Only perform maintenance work when the environment is dry and free of dust.
* Operation of the product is only permitted when it is closed.

* Connect the external supply voltage after mounting and installing the product.
* If the installation or commissioning process is interrupted, mount all panels.

* Close and lock the enclosure.

* The product must always be closed for storage.

* Store the product in a dry and covered location.

* Temperature at the storage location must be in the specified range. The temperature range is: =25°C to +70°C

NOTICE

Damage to electronic components due to electrostatic discharge
Electrostatic discharge can damage or destroy electronic components.

* Observe the ESD safety regulations when working on the product.

* Wear suitable personal protective equipment for all work on the product.

* Discharge electrostatic charge by touching grounded enclosure parts or other grounded elements. Only then is
it safe to touch electronic components.

2.3  Personal Protective Equipment

[i] Always wear suitable protective equipment
When working on the product, always wear the appropriate personal protective equipment for the specific job.
The following personal protective equipment is regarded to be the minimum requirement:
O In a dry environment, safety shoes of category S3 with perforation-proof soles and steel toe caps

O During precipitation or on moist ground, safety boots of category S5 with perforation-proof soles and steel toe
caps
Tightfitting work clothes made of 100% cotton

Suitable work pants

O 0O O

Individually fitted hearing protection
O Safety gloves

Any other prescribed protective equipment must also be used.
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3 Product Overview

3.1 System overview

The Sunny Central Storage is a battery inverter that converts the direct current supplied by a battery into grid-compliant
alternating current. An external MV transformer fitted downstream feeds the alternating current into the utility grid. The
Sunny Central Storage can be used in off-grid systems based on diesel generators (gensets).

3.2 Design of the Inverter

A B
( T Ll
)
i i
i i
—C
Figure 1: Design of the Inverter
Position Designation
A Inverter cabinet
B Interface cabinet
C Connection area
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3 Product Overview SMA Solar Technology AG

3.3 Devices of the Inverter

‘

=
®

T —B

Figure 2: Devices of the inverter

Position Designation Description

A Touch Display Different kinds of inverter data can be viewed on the touch display.
The touch display is only used to view data. The display screen is ac-
tivated by touching the touch display.

B Service interface The service interface allows access to the user interface.

C Key switch The key switch is used to switch the inverter on and off.

D DC switchgear The DC switchgear disconnects the inverter from the battery.

E Battery System Con-  The Battery System Controller is the communication interface of the

troller inverter to the Battery Management System, the Fuel Save Controller

or the SCADA system.

F AC disconnection unit  The AC disconnection unit disconnects the inverter from the MV trans-
former.

G SC-COM The SC-COM allows for correct communication between the Bat-

tery System Controller and the inverter.
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3.4 Operating and Display Elements
3.4.1  Function of the Switches

3.4.1.1  Key Switch

PP
/ /

| Stop Start I

i
. L@

N ——
Figure 3: Switch positions of the key switch
Position Designation
A Switch position Stop
B Switch position Start

3.4.1.2 AC Disconnection Unit

The AC disconnection unit disconnects the inverter from the MV transformer.

Figure 4: Switch positions of the AC disconnection unit from ABB

Position Designation Explanation

A Switch position on The AC disconnection unit is closed.

B Central switch position The AC disconnection unit was tripped and is open.
C Switch position off The AC disconnection unit is open.

Operating Manual SCS-BE-E7-en-12 17



3 Product Overview

3.4.1.3

DC Switchgear

SMA Solar Technology AG

Figure 5: Indicators on the DC load-break switch

ol@o WlElo olel¢/ oll

Position Designation

A Spring status indicator
B Position indicator

C ON button

D OFF button
3.4.2 Touch Display
3.4.2.1 Design

The touch display is used to display instantaneous values and parameter settings. Tapping the symbols on the touch
display activates the corresponding functions. If the touch display has not been touched for five minutes, the display is
locked and the logged-in user will be logged out. By tapping the characters "S", "M" or "A", you can unlock the display

again.

18
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3 Product Overview

The touch display is divided into three areas.

Figure 6: Design of the touch display

Position Designation

A Status info line
B Information field
C Navigation line

DD.MM.YYYY-hh:mm:ss = A

Ll

B—&aa

Pac:  865,6 kW

Explanation

Number of the active menu, login status and time
Area of the main menu

Navigation area

3.42.2 Explanation of Symbols

Information field

You can access the following sub-menus and screens from the information field:

Symbol Designation

@ DC side

o1 Switch on DC or AC side

closed

/I Switch on DC or AC side

open
? Status of switches on DC or
n AC side unknown

Operating Manual

Explanation

Representation of the instantaneous values

e DC powerin W

* Insulation resistance in Q

e DC currentin A

* DCvoltage in V
If you see this symbol between the "DC side" symbol and the "Inverter
data" symbol, the DC switchgear is closed.
If you see this symbol between the symbol "Inverter data" and the symbol
"AC side", the AC disconnection unit is closed.
If you see this symbol between the "DC side" symbol and the "Inverter
data" symbol, the DC switchgear is open.
If you see this symbol between the symbol "Inverter data" and the symbol
"AC side", the AC disconnection unit is open.
If you see this symbol between the "DC side" symbol and the "Inverter
data" symbol, the switch status of the DC switchgear is not known.

If you see this symbol between the symbol "Inverter data" and the symbol
"AC side", the switch status of the AC disconnection unit is unknown.
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3.4.3 LEDs of the SC-COM

3.4.3.1 LEDs on the Enclosure

<)
N
FX@4 $
shooyoNs NSk B
FrITIPTT 86 «a
Ea 00000000 000 O
J
Figure 7: LEDs on the enclosure

LED designation Status Explanation
POWER glowing green The SC-COM is supplied with voltage.

off The SC-COM is not supplied with voltage.
SD1 flashing green Read or write access to system drive
SD2 flashing green Read or write access to internal data drive
CF flashing green Read or write access to external SD memory card
H1 flashing green The SC-COM is transmitting data to Sunny Portal /FTP server.

glowing green The most recent data transmission to Sunny Portal /FTP server was

successful.
glowing red The most recent data transmission to Sunny Portal /FTP server has
failed.
off Data transmission to Sunny Portal /FTP server is deactivated.
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LED designation Status
H2 flashing green

H3

H4

H5

Hé6
H7
H8

3.4.3.2

glowing green
glowing red
off

flashing red
glowing red
glowing green

glowing green

glowing red

flashing red

glowing green

glowing red
flashing red
off

flashing green

LEDs on the Network Port

Figure 8: LEDs on the network port

Position LED Color
A Speed yellow
B Link/Activity green

Operating Manual
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Explanation

The SC-COM is communicating with the devices connected within the
system.

Internal communication has taken place in the last five minutes.
An error has occurred in the internal communication.

No internal communication for more than five minutes.

The SC-COM is starting up.

An error has occurred in the SC-COM.

The SC-COM is ready for use.

An internal memory card exists and less than 92% of its storage ca-
pacity is used.

The internal memory card is full and the oldest saved data is being
overwritten.

92% of the storage capacity of the internal memory card is used.

An external memory card exists and less than 92% of its storage ca-
pacity is used.

The external memory card is full.

92% of the storage capacity of the external memory card is used.
There is no external memory card.

Not assigned

Not assigned

Application is running.

/N

A B
Status Explanation
on 100 MBit data transfer rate
off 10 MBit data transfer rate
on Connection (Link) established.
flashing The SC-COM is transmitting or receiving data (Ac-
fivity).
off No connection established.
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3.4.3.3  LEDs on the Optical Fiber Terminals

SMA Solar Technology AG

The SC-COM is also available with pre-wired optical fiber connections. If the optical fibers are connected to the splice
box of the inverter, the status of the connection will be indicated by the LEDs of the SC-COM.

N\

E

§
sorerees 8y &
=]

LAN3 —
FX@3
) ]
58
N Q00000 000
~

+24vV DC
+20% 3A

LAN2 —
{ FX@3

FX@4

RESET

.......

POWER

[
LAN1 =
FX03 Vo
I} uTHIUM
H 136V
1
[
|
H 1
FX@4 '_,+_-

)

Figure 9: LEDs for the status of the optical fiber connection

Position LED
A Link / Activity

24 SCS-BE-E7-en-12

Color

green

Status
on

flashing

off

~LAN3-— | ,
FXE5 |

Explanation
Connection (Link) established.

The SC-COM is transmitting or receiving data
(Activity).

No connection established.
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3.4.4 BSC User Interface

3.4.4.1  Design of the User Interface

Via the Battery System Controller user interface, you can set the communication of the devices, perform parameter

settings and read off error messages and the operating data.

Battery System Controller | ( Eaglish - |—.

Data Source

My Plant

3 Product Overview

Data Source Selection

Droops

._ Power Setpoints
@®

Local settings by web interface

Station

T () Extemnal settings by FSC —IF
() Extemal settings by SCADA
[ Save as default ] [ Apply
.—| 01.01.11.E Page: 2.4.1.0 | Errors I[ Userlevel: Installer [ o01.01.2012 | 03:26:50 ]|
Figure 10: Design of the user inferface (example)
Position Explanation
A Navigation bar first level
B Navigation bar second level
C Left menu bar
D Status bar
E Language selection
F Input area
Status bar
LI, ; "=
[ 01.01.11.E | Page:2.4.1.0 | Errors I[ Userlevel: Installer |[ o01.01.2012 | 03:26:59 |

Figure 11: Design of the status bar (example)

Position Explanation

A Software version of the Battery System Controller
B Page number of the user interface

C Station status

D User group currently logged in

Operating Manual
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3 Product Overview

Position Explanation
E Date
F Time
3.44.2  Menu Structure
Menu level
My Plant* -
SCS Overview Table View
Measurements  Inverter
Battery
Settings™* Date / Time
Access Control
IP Config
Operation limits
System
Functions™** Data Source
Droops
Power Setpoints
Station
Battery Status
Events Error
Fuse™* Backup
Logout -

* The name of the system is freely selectable.
** This menu level is only available to the "Installer" user group.

26 SCS-BE-E7-en-12
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Explanation
Current station data

Current station data in tabular form and device informa-
tion, e.g. software version. This data is only available
once the inverter has been commissioned.

Current inverter data

Current battery data

Date and time settings

Password settings

Network settings

Manual setpoint of the voltage-, current and SOC limits
Global settings

Selection of the data source for the setpoints
P(f)- and Q(U) characteristic curve data
Power setpoint settings for the inverter

All power parameter settings of the system
Current connected battery data

Messages, events, warnings and errors
Export, import and resetting of the settings

Log out

Operating Manual
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3.4.5 SC-COM user interface

3.4.5.1 Design of the User Interface

1—B&

B
Figure 12: Design of the user inferface (example)

Position Designation

A Tree view or device view
B Status bar

C Logout button

D Navigation bar

E Content area

3.4.5.2 Tree View and Device View

You can call up data of the individual devices in the tree view and in the device view. Depending on which view you
have selected, the devices are sorted differently.

Symbol Designation Explanation

Tree view In the tree view, the user interface shows the devices in the or-
der in which they are connected to the data bus.

Device view In the device view, the user interface shows all devices sorted
by device type. The number shown in parentheses indicates the
number of devices of a device type.
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