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1 Information on this Document SMA Solar Technology AG

1 Information on this Document

1.1 Validity
This document is valid for the following device types from firmware version 2.55:
e SB 3000TL-21 (Sunny Boy 3000TL)
e SB 3600TL-21 (Sunny Boy 3600TL)
e SB 4000TL-21 (Sunny Boy 4000TL)
e SB 5000TL-21 (Sunny Boy 5000TL)

1.2 Target Group

This document is intended for qualified persons and end users. Only qualified persons are allowed
to perform the activities marked in this document with a warning symbol and the caption
"Qualified person". Tasks that do not require any particular qualification are not marked and can
also be performed by end users. Qualified persons must have the following skills:

* Knowledge of how an inverter works and is 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 the applicable standards and directives

* Knowledge of and compliance with this document and all safety information

1.3 Additional Information
Links to additional information can be found at www.SMA-Solar.com:
Document title and content Document type

Troubleshooting, Cleaning, Replacement of Service Manual
Varistors and Decommissioning

"Overview of the Rotary Switch Settings" Technical Information

Overview of the rotary switch settings for config-
uring the country data set and display language

"Efficiency and Derating" Technical Information
Efficiency and Derating Behavior of the Sun-

ny Boy, Sunny Tripower and Sunny Mini Central

Inverters

"Criteria for Selecting a Residual-Current Device" Technical Information

"Circuit Breaker" Technical Information
Dimensioning and Selection of a Suitable AC

Circuit Breaker for Inverters under PV-Specific In-

fluences
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Document title and content Document type

"Insulation Resistance (Riso) of Non-Galvanically Technical Information
Isolated PV Systems"

1 Information on this Document

"Integrated Plant Control and Q on De- Technical Information
mand 24/7"

Detailed explanation of functions and descrip-

tion for setting the functions

"Webconnect Systems in Sunny Portal" User Manual

Registration in Sunny Portal

"Firmware Update with SD Card" Technical Description

"Parameter list" Technical Information

Overview of All Inverter Operating Parameters
and Their Configuration Options

1.4 Symbols

Symbol Explanation

A DANGER Indicates a hazardous situation which, if not

avoided, will result in death or serious injury

A WARNING 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

‘ NOTICE Indicates a situation which, if not avoided, can re-

sult in property damage

A QUALIFIED PERSON Sections describing activities to be performed by

qualified persons only

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

Indicates a requirement for meeting a specific goal

O
v} Desired result
x

A problem that might occur

1.5 Nomenclature

Complete designation Designation in this document

Sunny Boy Inverter, product
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2 Safety
2.1 Intended Use

The Sunny Boy is a transformerless PV inverter with two MPP trackers which converts the direct
current of the PV array to grid-compliant alternating current and feeds it into the utility grid.

The product is suitable for indoor and outdoor use.

The product must only be operated with PV arrays of protection class Il in accordance with

IEC 61730, application class A. The PV modules must be compatible with this product.

PV modules with a high capacity to ground must only be used if their coupling capacity does not
exceed 1.4 pF (for information on how to calculate the coupling capacity, see the Technical
Information "Leading Leakage Currents" at www.SMA-Solar.com).

All components must remain within their permitted operating ranges at all times.

The product must only be used in countries for which it is approved or released by

SMA Solar Technology AG and the grid operator.

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 usually void the operation permit. 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.

The type label must remain permanently attached to the product.

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 and property damage and to ensure long-ferm operation of the product,
read this section carefully and observe all safety information at all times.

Operating Manual SB30-50TL-21-BE-en-11 9
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3 Scope of Delivery

Check the scope of delivery for completeness and any externally visible damage. Contact your
distributor if the scope of delivery is incomplete or damaged.

o Y
® 0 7

F G

Figure 1: Components included in the scope of delivery

A B

Position Quantity Designation

A 1 Inverter™

B 1 Wall mounting bracket

C 4 Positive DC connector

D 4 Negative DC connector

E 8 Sealing plug for DC connectors

F 1 Cable gland M32x1.5

G 1 Counter nut for cable gland M32x1.5

H 1 Quick Reference Guide for Installation, installation manual

of the SMA Speedwire/Webconnect data module, instal-
lation manual of the DC connectors, supplementary sheet
with default settings, supplementary sheet with access
data for registration in Sunny Portal

1 Warning label

* Optional without Electronic Solar Switch (ESS)
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4 Product Description SMA Solar Technology AG

4 Product Description
4.1  Sunny Boy

The Sunny Boy is a transformerless PV inverter with two MPP trackers which converts the direct
current of the PV array to grid-compliant alternating current and feeds it into the utility grid.

~

A

| s

T

F E D
Figure 2: Design of the Sunny Boy
Position Explanation
A Upper enclosure lid
B Type label

The type label uniquely identifies the inverter. You will require the information
on the type label to use the product safely and when seeking customer sup-
port from the SMA Service Line. You will find the following information on the

type label:
* Device type (Model)
¢ Serial number (Serial No.)
¢ Date of manufacture

* Device-specific characteristics

C Additional label with details for registration in Sunny Portal:
* Internet address of the PV System Setup Assistant
e I|dentification key (PIC)
¢ Registration ID (RID)

D LEDs

The LEDs indicate the operating state of the inverter (see Section 9.1 "LED Sig-
nals", page 41).
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SMA Solar Technology AG 4 Product Description

Explanation

The product is suitable for outdoor installation.

Certified safety

The product is VDE+ested and complies with the requirements of the Ger-
man Equipment and Product Safety Act.

RCM (Regulatory Compliance Mark)

The product complies with the requirements of the applicable Australian
standards.

4.2 Interfaces and Functions

The inverter can be equipped or retrofitted with the following interfaces and functions:

BLUETOOTH

Via BLUETOOTH, the inverter can communicate with various BLUETOOTH devices (for information
on supported SMA products, see www.SMA-Solar.com).

SMA Speedwire/Webconnect

The inverter is equipped with SMA Speedwire/Webconnect as standard. SMA Speedwire/
Webconnect is a type of communication based on the Ethernet standard. This enables inverter-
optimized 10/100 Mbit data transmission between Speedwire devices in PV systems and the
software Sunny Explorer. The Webconnect function enables direct data transmission between the
inverters of a small-scale system and the Internet portal Sunny Portal without any additional
communication device and for a maximum of four inverters per Sunny Portal system. In large-scale
PV power plants, data transmission to the Internet portal Sunny Portal is carried out via the

SMA Cluster Controller. You can access your Sunny Portal system from any computer with an
Internet connection.

SMA Speedwire/Webconnect enables, for PV systems operated in ltaly, the connection to or
disconnection of the inverter from the utility grid and definition of the frequency limits to be used
with [EC61850-GOOSE messages.

RS485 interface

The inverter can communicate via cables with special SMA communication products via the RS485
interface (information on supported SMA products at www.SMA-Solar.com). The RS485 interface
can be retrofitted.

Grid Management Services
The inverter is equipped with service functions for grid management.

Depending on the requirements of the grid operator, you can activate and configure the functions
(e.g. active power limitation) via operating parameters.
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5 Mounting

5.1 Requirements for Mounting

Requirements for the mounting location:

A WARNING

Danger to life due to fire or explosion
Despite careful construction, electrical devices can cause fires.
* Do not mount the inverter in areas containing highly lammable materials or gases.

* Do not mount the inverter in a potentially explosive atmosphere.

O The mounting location must be inaccessible to children.

O A solid support surface must be available for mounting, e.g. concrete or masonry. When
mounted on drywall or similar materials in the living areq, the inverter emits audible vibrations
during operation which could be perceived as annoying.

O The mounting location must be suitable for the weight and dimensions of the inverter (see
Section 11 "Technical Data", page 47).

O To ensure optimum operation, the ambient temperature should be between -25°C and 40°C.

O The mounting location should not be exposed to direct solar irradiation. Direct solar irradiation
can cause the inverter to overheat. As a result, the inverter reduces its power output.

O Climatic conditions must be met (see Section 11 "Technical Data", page 47).

O The mounting location should be freely and safely accessible at all times without the need for
any auxiliary equipment (such as scaffolding or lifting platforms). Non-fulfillment of these
criteria may restrict servicing.
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SMA Solar Technology AG 5 Mounting

1880 mm

1319 mm

Figure 4: Recommended clearances

Permitted and prohibited mounting positions:
O The inverter must be mounted in one of the permitted positions. This will ensure that no
moisture can penetrate the inverter.
O The inverter should be mounted in such way that display messages and LED signals can be

read without difficulty.

Figure 5: Permitted and prohibited mounting positions

5.2  Mounting the Inverter
A QUALIFIED PERSON

Additionally required mounting material (not included in the scope of delivery):
O Three screws suitable for the support surface (diameter: at least 6 mm)
[0 Three washers suitable for the screws (outer diameter: at least 18 mm)
O If necessary, three screw anchors suitable for the support surface and the screws
O To secure the inverter against theft: one padlock suitable for outdoor use

Operating Manual SB30-50TL-21-BE-en-11 19



SMA Solar Technology AG 6 Electrical Connection

6 Electrical Connection

6.1  Safety during Electrical Connection

A DANGER

Danger to life due to high voltages of the PV array

When exposed to sunlight, the PV array generates dangerous DC voltage which is present in the
DC conductors and the live components of the inverter. Touching the DC conductors or the live
components can lead to lethal electric shocks. If you disconnect the DC connectors from the
inverter under load, an electric arc may occur leading to electric shock and burns.

* Do not touch non-insulated cable ends.

* Do not touch the DC conductors.

* Do not touch any live components of the inverter.

* Have the inverter mounted, installed and commissioned only by qualified persons with the
appropriate skills.

e If an error occurs, have it rectified by qualified persons only.

* Prior to performing any work on the inverter, disconnect it from all voltage sources as
described in this document (see Section 10 "Disconnecting the Inverter from Voltage
Sources", page 45).

NOTICE |

Damage to the inverter due to electrostatic discharge

Touching electronic components can cause damage to or destroy the inverter through
electrostatic discharge.

* Ground yourself before touching any component.
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6 Electrical Connection SMA Solar Technology AG

6.2 Overview of the Connection Area

6.2.1 View from Below

Figure 6: Enclosure openings at the bottom of the inverter

Position Designation

A Pin connector for the ESS*

B Cable gland M20x1.5 for the connection to the multifunction relay or
SMA Power Control Module*®

C Enclosure opening with filler plug for cable gland M32x1.5 with two-hole ca-
ble support sleeve

D Enclosure opening with filler plug

E Cable gland M32x1.5 for the AC cable

* Optional
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SMA Solar Technology AG 6 Electrical Connection

6.2.2

Interior View
A B C D E F

\J

M L K | H G

Figure 7: Connection areas in the interior of the inverter

Posi- Designation

tion

A 2 positive and 2 negative DC connectors, input A

B Pin connector for the ESS*

C 2 positive and 2 negative DC connectors, input B

D Pin connector for connecting the multifunction relay, the SMA Power Control Module or
the fan retrofit kit*

E Pin connector for connecting the Speedwire/Webconnect interface or the RS485 inter-
face™

F Connecting terminal plate for connecting the AC cable

G Switch for temporarily changing the display language to English (for service purposes)

H Rotary switch C for configuring the NetID

| Rotary switch A and B for setting the country data set and the display language

K Slot for SD memory card

L Mounting location for the fan retrofit kit*

M Grounding terminal for additional grounding of the inverter

* Optional
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6 Electrical Connection SMA Solar Technology AG

6.3 AC Connection

6.3.1 Requirements for the AC Connection
Cable requirements:

External diameter: 12 mm to 21 mm

Conductor cross-section: 1.5 mm2 to 10 mm?2

Insulation stripping length: 12 mm

Ooooog

The cable must be dimensioned in accordance with the local and national directives for the
dimensioning of cables. The requirements for the minimum wire size derive from these
directives. Examples of factors influencing cable dimensioning are: nominal AC current, type of
cable, routing method, cable bundling, ambient temperature and maximum desired line losses
(for calculation of line losses, see the design software "Sunny Design" from software

version 2.0 at www.SMA-Solar.com).

Load-break switch and cable protection:

| NOTICE |

Damage to the inverter due to the use of screw-type fuses as load-break switches
Screw-type fuses (e.g. DIAZED fuse or NEOZED fuse) are not load-break switches.

* Do not use screw-type fuses as load-break switches.

¢ Use a load-break switch or circuit breaker as a load disconnection unit (for information and
design examples, see the Technical Information "Circuit Breaker" at www.SMA-Solar.com).

O In PV systems with multiple inverters, protect each inverter with a separate circuit breaker.
Make sure to observe the maximum permissible fuse protection (see Section 11 "Technical
Data", page 47). This will prevent residual voltage being present at the corresponding cable
after disconnection.

O Loads installed between the inverter and the circuit breaker must be fused separately.

Residual-current monitoring unit:

O If an external residual-current device is required, install a residual-current device which trips at
a residual current of 100 mA or higher (for details on selecting a residual-current device, see
the Technical Information "Criteria for Selecting a Residual-Current Device" at www.SMA-
Solar.com).

Overvoltage category:

The inverter can be used in grids of overvoltage category Il or lower in accordance with

IEC 60664-1. That means that the inverter can be permanently connected to the grid-connection
point of a building. In case of installations with long outdoor cabling routes, additional measures to
reduce overvoltage category IV to overvoltage category Il are required (see the Technical
Information "Overvoltage Protection" at www.SMA-Solar.com).
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SMA Solar Technology AG 6 Electrical Connection

Grounding conductor monitoring:
The inverter is equipped with a grounding conductor monitoring device. This grounding conductor
monitoring device detects when there is no grounding conductor connected and disconnects the
inverter from the utility grid if this is the case. Depending on the installation site and grid
configuration, it may be advisable to deactivate the grounding conductor monitoring. This is
necessary, for example, in an IT system if there is no neutral conductor present and you intend to
install the inverter between two line conductors. If you are uncertain about this, contact your grid
operator or SMA Solar Technology AG.

O Grounding conductor monitoring must be deactivated after initial start-up depending on the

grid configuration (see Section 8.5, page 40).

E] Safety in accordance with IEC 62109 when the grounding conductor monitoring is
deactivated
In order to guarantee safety in accordance with IEC 62109 when the grounding conductor
monitoring is deactivated, carry out one of the following measures:
¢ Connect a grounding conductor made of copper wire with a cross-section of at least
10 mm? to the connecting terminal plate for the AC cable.

* Connect additional grounding with the same cross-section as the connected grounding
conductor to the connecting terminal plate for the AC cable (see Section 6.3.3, page 27
). This prevents touch current if the grounding conductor at the connecting terminal plate

for the AC cable fails.
E] Connection of additional grounding

In some countries, additional grounding is generally required. In each case, observe the
locally applicable regulations.

* If additional grounding is required, connect an additional grounding with the same cross-
section as the connected grounding conductor to the connecting terminal plate for the AC
cable (see Section 6.3.3, page 27). This prevents touch current if the grounding
conductor at the connecting terminal plate for the AC cable fails.

6.3.2 Connecting the Inverter to the Utility Grid
A QUALIFIED PERSON

Requirements:
O The connection requirements of the grid operator must be met.

O The grid voltage must be in the permissible range. The exact operating range of the inverter is
specified in the operating parameters.

Procedure:
1. Disconnect the circuit breaker and secure it against reconnection.

2. If an additional DC load-break switch is available, switch off the DC load-break switch and
secure against reconnection.

3. If the ESS is installed and plugged in, remove the ESS.

4. If the lower enclosure lid is mounted, loosen all screws of the lower enclosure lid using an
Allen key (AF 3) and remove the enclosure lid.
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6.3.3 Connecting Additional Grounding
A QUALIFIED PERSON

If additional grounding or equipotential bonding is required locally, you can connect additional
grounding to the inverter. This prevents touch current if the grounding conductor at the terminal for

the AC cable fails.

Cable requirement:

O Grounding cable cross-section: max. 10 mm?

Procedure:
1. Strip the grounding cable insulation.

2. Release the screw using an Allen key (AF 4) until
the grounding cable can be led under the
clamping bracket.

3. Feed the grounding cable under the clamping bracket. Position the grounding conductor on
the lefthand side.

4. Tighten the clamping bracket with the screw and conical spring washer (torque: 6 Nm). The
teeth of the conical spring washer must face the clamping bracket.

6.4 DC Connection

6.4.1 Requirements for the DC Connection
Requirements for the PV modules per input:

O All PV modules must be of the same type.

O All PV modules must be aligned and tilted identically.

O On the coldest day based on statistical records, the open-circuit voltage of the PV array must
never exceed the maximum input voltage of the inverter.

O The same number of series-connected PV modules must be connected to each string.

O The maximum input current per string must be maintained and must not exceed the through-
fault current of the DC connectors (see Section 11 "Technical Data", page 47).

O The thresholds for the input voltage and the input current of the inverter must be adhered to
(see Section 11 "Technical Data", page 47).
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SMA Solar Technology AG 8 Configuration

2. Determine the rotary switch setting for the desired display language. Call up the Technical
Information "Overview of the Rotary Switch Settings" at www.SMA-Solar.com.

3. Set the rotary switch A to 0 using a flat-blade
screwdriver (blade width: 2.5 mm). This ensures
that the selected data country set remains
unchanged.

4. Set the rotary switch B to the required language using a flat-blade screwdriver (blade width:
2.5 mm).

5. Recommission the inverter (see service manual at www.SMA-Solar.com).

M The inverter adopts the setftings after commissioning. This can take up to five minutes.

8.3 Integrating the Inverter into the Network
If the router supports DHCP and DHCP is enabled, the inverter will automatically be integrated into
the network. You will not need to carry out network configuration.

If the router does not support DHCP, automatic network configuration will not be possible and you
will need to use the SMA Connection Assist to integrate the inverter info the network.

Requirements:
O The inverter must be in operation.
O There must be a router with Internet connection in the local network of the system.
O The inverter must be connected to the router.

Procedure:

* Integrate the inverter into the network by means of the SMA Connection Assist. Download the
SMA Connection Assist and install it on the computer (see www.SMA-Solar.com).

8.4 Changing Operating Parameters
A QUALIFIED PERSON

This section describes the basic procedure for changing operating parameters. Always change
operating parameters as described in this section. Some parameters that have sensitive functions
can only be viewed and changed by qualified persons (for further information on changing
parameters, refer to the manual of the communication product).

The operating parameters of the inverter are set to certain values by default. To optimize inverter
operation, you can change the operating parameters using a communication product.

Requirements:
O Depending on the type of communication, a computer with BLUETOOTH or Ethernet interface
must be available.
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O A communication product corresponding to the type of communication used must be
available.

O The inverter must be registered in the communication product.

O The changes to the grid-relevant parameters must be approved by the responsible grid
operator.

O When changing grid-relevant parameters, the SMA Grid Guard code must be available (see
"Application for SMA Grid Guard Code" at www.SMA-Solar.com).

Procedure:

1. Call up the user interface of the communication product or software and log in as Installer or
User.

2. If required, enter the SMA Grid Guard code.
3. Select and set the required parameter.

4. Save seftings.

8.5 Deactivating Grounding Conductor Monitoring
A QUALIFIED PERSON

If the inverter is to be installed in an IT network or another grid configuration in which deactivation
of the grounding conductor monitoring is required, deactivate the grounding conductor monitoring
as follows.

The basic procedure for changing operating parameters is explained in another section (see
Section 8.4 "Changing Operating Parameters", page 39).
Procedure:

¢ Set the parameter PE connection monitoring or PEOpnMon to Off.

8.6  Setting SMA OptiTrac Global Peak

A QUALIFIED PERSON
For partially shaded PV modules, you should set the interval at which the inverter is to optimize the
MPP of the PV system.
The basic procedure for changing operating parameters is explained in another section (see
Section 8.4 "Changing Operating Parameters", page 39).
Procedure:

o Select the parameter Cycle time of the OptiTrac Global Peak algorithm or
MPPShdw.CycTms and set the required time interval. The ideal time interval is usually six
minutes. This value should only be increased if the shading situation changes extremely slowly.

M The inverter optimizes the MPP of the PV system at the predetermined time interval.
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9 Operation
9.1 LED Signals

The LEDs indicate the operating state of the inverter.

LED Status Explanation

Green LED glowing Feed-in operation
If an event occurs during feed-in operation, an event mes-
sage will be shown on the display (for event messages see
the service manual at www.SMA-Solar.com).

flashing The conditions for feed-in operation are not yet met. As
soon as the conditions are met, the inverter will start feed-
in operation.
Red LED glowing Error

If an error occurs, the error message and the correspond-
ing event number will be shown in the display. The error
must be rectified by a qualified person (for troubleshoot-
ing, see the service manual at www.SMA-Solar.com).

Blue LED glowing BLUETOOTH communication is activated.

9.2 Display Overview

The display shows the current operating data of the inverter (e.g. current power, daily energy, total
energy) as well as events or errors. Power and energy are displayed as bars in a diagram.
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10 Disconnecting the Inverter from Voltage Sources
A QUALIFIED PERSON

Prior to performing any work on the inverter, always disconnect it from all voltage sources as
described in this section. Always adhere to the prescribed sequence.

| NOTICE

Destruction of the measuring device due to overvoltage

* Only use measuring devices with a DC input voltage range of 1,000 V or higher.

Procedure:
1. Disconnect the circuit breaker and secure it against reconnection.
2. If an additional DC load-break switch is available, switch off the DC load-break switch and
secure against re-connection.
3. If an ESS is plugged in, remove the ESS.
4. If the multifunction relay is used, switch off any supply voltage to the load.

5. Wait until the LEDs, the display and if necessary, the load connected to the multifunction relay,
are switched off.

6. Use a current clamp to ensure that no current is present in the DC cables.

7. Remove all screws of the lower enclosure lid using an Allen key (AF 3) and remove the
enclosure lid.

8. Release and remove all DC connectors. Insert a
slotted screwdriver or an angled screwdriver
(blade width 3.5 mm) into one of the slide slots
and pull the DC connectors out downwards. Do
not pull on the cable.

)

7 7.4
TN

9. Ensure that no voltage is present at the DC inputs of the inverter.

10. Use a suitable measuring device to check that no voltage is present at the AC connecting
terminal plate between L and N and L and PE. Insert the test probe (maximum diameter:
2 mm) in each round opening of the terminal.

11. Flip the display up to have more space to make the measurement. Loosen the screw on the
display.
M The display clicks into place.

12. Ensure that no voltage is present between any terminal of the multifunction relay and PE of the
AC connecting terminal plate.
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11 Technical Data

11.1 DC/AC

11.1.1 Sunny Boy 3000TL / 3600TL

DC Input

SB 3000TL-21 SB 3600TL-21

Maximum DC power at cos ¢ = 1 3,200 W 3,880 W
Maximum input voltage 750V 750V
MPP voltage range 175V 1to 500V 175V1to 500V
Rated input voltage 400V 400V
Minimum input voltage 125V 125V
Initial input voltage 150V 150V
Maximum input current, input A 15A 15A
Maximum input current, input B 15A 15A
Maximum short-circuit current per input* 20 A 20 A
Maximum reverse current from the inverter in the 0A 0A
system for max. 1 ms

Number of independent MPP inputs 2 2

Strings per MPP input 2 2
Overvoltage category in accordance with I I

IEC 60664-1

* In accordance with [EC 62109-2: I p,
AC Output
SB 3000TL-21 SB 3600TL-21
Rated power at 230 V, 50 Hz 3,000 W 3,680 W
Maximum apparent AC power 3,000 VA 3,680 VA
Rated grid voltage 230V 230V
Nominal AC voltage 220V /230V/ 220V /230V/
240V 240V

AC voltage range™ 180 V1o 280V 180 Vto 280V
Nominal AC current at 220 V 13.6 A 16.0A
Nominal AC current at 230 V 13.0A 16.0 A
Nominal AC current at 240 V 12.5A 153 A
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