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1 Notes on this Document

1 Notes on this Document

1.1 Validity

This document is valid for:
e STP 60-10 (Sunny Tripower 60)
e SHP 75-10 (Sunny Highpower PEAK1)

1.2 Target Group

The activities described in this document must only be
performed by qualified persons. 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, repairing and
using electrical devices and installations
¢ Training in the installation and commissioning of
electrical devices and installations
¢ Knowledge of all applicable laws, standards
and directives
* Knowledge of and compliance with this
document and all safety information

1.3 Content of this Document

This document describes the installation,
commissioning and decommissioning of the product.
llustrations in this document are reduced to the
essential information and may deviate from the real
product.

1.4 Levels of Warning Messages

Symbol

A DANGER
A WARNING

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

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

A CAUTION

SHP75-10-STP60-10-1A-xx-20 13



1 Notes on this Document

Symbol

NOTICE Indicates a situation which, if

not avoided, can result in
property damage

Explanation

SMA Solar Technology AG

Abbreviat Description

1.5 Symbols in the Document

Symbol

[i]

Explanation

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

o Indicates a requirement for
meeting a specific goal

™ Desired result

X A problem that might occur

1.6 Designations in the Document

Complete designation Designation in this
document

Sunny Highpower Peak Inverter, product

1

Sunny Tripower 60 Inverter, product

SMA Digital 1/O Box 1/O Box

1.7 Abbreviations

Abbreviat Description

ion

cat5e Category 5 twisted pair cable
(enhanced) for data transmission

DHCP Dynamic Host Configuration Protocol -
enables automatic assignment of the
network address via the DHCP server

DSL Digital Subscriber Line

EMC Electromagnetic compatibility directive

(directive)

ESD Electrostatic discharge

FRT Fault Ride Through

GSM Global System for Mobile

Communications (standard for digital
cellular mobile network)

14 SHP75-10-STP60-10-IA-xx-20

ion

HDD Hard Disk Drive

IEC International Electrotechnical
Commission - international standards
organization

IT Isolated Terra

LCS Local commissioning and service tool
(LCS-Tool)

LED Light-emitting diode

LVD Low-voltage directive

(Directive)

MCB Miniature circuit breaker

MPP Maximum Power Point

MPPT Maximum Power Point Tracking
determines the point of optimum PV
power
P is the symbol for active power and is
measured in Watts (W).

PCB Printed circuit board

PCC Point of Common Coupling - point of
interconnection. The point on the utility
grid to which other customers are, or
could be, connected.

Grounding Protective grounding

conductor

PELV Protected Extra-Low Voltage

PLA Power Level Adjustment = Output
power limitation

Prom Power [W], Nominal active power

POC Connection point. The point at which
the PV system is connected to the utility
grid.

Pstc Power [W], Standard Test Conditions

PV Photovoltaic, photovoltaic cells

RCD Residual-current device

RCMU Residual Current Monitoring Unit

Riso Insulation resistance

ROCOF  Rate of Change of Frequency

Q Qiis the symbol for reactive power and

is measured in reactive volt-amperes

(VAr).
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Abbreviat Description

ion

S Siis the symbol for apparent power and
is measured in voltamperes (VA).

STC Standard Test Conditions

SW Software

THD Total Harmonic Distortion

TN-S Terra Neutral - Separate. AC Network

TN-C Terra Neutral - Combined. AC
Network

TN-C-S Terra Neutral - Combined - Separate.
AC Network

T AC grid with separation between
operational ground of the generator
and ground of the load system

DNO Distribution Network Operator

1.8 Additional Information

Additional information is available at
www.SMA-Solar.com:

* Quick reference guide for the installation of the
inverter - information for commissioning and for
establishing communication.

* Installation manual for the
SMA Inverter Manager and the /O Box -
information for commissioning and for
establishing communication.

* Service manual for replacing the fan - for
information required to replace a fan.

* Service manual for replacing the SPDs - contains
information required to replace surge protection
devices.

2 Safety
2.1 Intended Use

The Sunny Tripower is a transformerless PV inverter
which converts the direct current of the PV array to
grid-compliant three-phase current and feeds it into
the utility grid.

The inverter is only designed for operation in
grid-connected PV systems. For operation, the
inverter must be connected to the utility grid and with

Installation Guide

2 Safety

a sufficient number of PV modules. The inverter is not
suitable for other applications (such as operation
with batteries or wind turbine systems).

The inverter is not equipped with a transformer and is
infended to be installed with an ungrounded
(floating) PV array. The inverter must only be
operated with PV modules of protection class I,
compliant with [EC 61730, application class A. Only
connect PV modules to the inverter. Other energy
sources are not allowed.

The inverter must be installed with an external
overcurrent protection.

Only for SHP 75-10: The inverter is not intended to
be used in living areas and cannot provide protection
of radio reception against interference signals in such
environments. In accordance with EN55011:2016,
the inverter must only be operated at operation
locations where the distance between the inverter
and radio-communication installations is greater than
30 m and an own power transformer is used.

Use SMA products only in accordance with the
information provided in the enclosed documentation
and with the locally applicable laws, regulations,
standards and directives. Any other application may
cause personal injury or property damage.
Alterations to SMA products, e.g., modifications or
conversions, 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
alterations. 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,
dry place for future reference and observe all
instructions contained therein.

This document does not replace any regional, state,
provincial, federal or national laws, regulations or
standards that apply to the installation, electrical
safety and use of the product. SMA Solar
Technology AG assumes no responsibility for the

SHP75-10-STP60-10-1A-xx-20 15



2 Safety

compliance or non-compliance with such laws or
codes in connection with the installation of the
product.

The type label must remain permanently attached to
the product.

2.2 IMPORTANT SAFETY
INSTRUCTIONS

SAVE THESE INSTRUCTIONS

The product has been designed and tested in
accordance with international safety requirements.
As with all electrical or electronical devices, there are
residual risks despite careful construction. To prevent
personal injury and property damage and to ensure
long-term operation of the product, read this section
carefully and observe all safety information at all
times.

SMA Solar Technology AG

A DANGER

Danger to life due to electric shock when live
components or DC cables are touched

When exposed to light, the PV modules generate
high DC voltage which is present in the DC cables.
Touching live DC cables results in death or lethal
injuries due to electric shock.

* Do not touch non-insulated parts or cables.

* Disconnect the inverter from voltage sources
and make sure it cannot be reconnected before
working on the device.

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

A DANGER

Danger to life due to electric shock when live
components or cables of the inverter are
touched

High voltages are present in the conductive
components or cables of the inverter. Touching live
parts and cables of the inverter results in death or
lethal injuries due fo electric shock.

* Disconnect the inverter from voltage sources and
make sure it cannot be reconnected before
working on the device.

¢ After disconnection, wait 60 minutes until the
capacitors have discharged.

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

* Do not touch non-insulated parts or cables.
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A DANGER

Danger to life due to fire or explosion

In rare cases, an explosive gas mixture can be
generated inside the inverter under fault conditions. In
this state, switching operations can cause a fire inside
the inverter or explosion. Death or lethal injuries due
to hot or flying debris can result.

* In the event of a fault, do not perform any direct
actions on the inverter.

* Ensure that unauthorized persons have no access
to the inverter.

* Do not operate the DC load-break switch on the
inverter.

* Disconnect the PV array from the inverter via an
external disconnection device. If there is no
disconnecting device present, wait until no more
DC power is applied to the inverter.

* Disconnect the AC circuit breaker, or keep it
disconnected in case it has already fripped, and
secure it against reconnection.

* Only perform work on the inverter (e.g.
troubleshooting, repair work) when wearing
personal protective equipment for handling of
hazardous substances (e.g. safety gloves, eye
and face protection, respiratory protection).
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2 Safety

A DANGER

Danger to life due to electric shock when
touching live system components in case of a
ground fault

If a ground fault occurs, parts of the system may still be
live. Touching live parts and cables results in death or
lethal injuries due fo electric shock.

* Disconnect the inverter from voltage sources and
make sure it cannot be reconnected before
working on the device.

* Touch the cables of the PV array on the insulation
only.

* Do not touch any parts of the substructure or
frame of the PV array.

* Do not connect PV strings with ground faults to the
inverter.

A WARNING

Danger to life due to electric shock from
destruction of the measuring device due to
overvoltage

Overvoltage can damage a measuring device and
result in voltage being present in the enclosure of
the measuring device. Touching the live enclosure
of the measuring device results in death or lethal
injuries due to electric shock.

* Only use measuring devices with a
measurement ranges designed for the
maximum AC and DC voltage of the inverter.

A WARNING

Risk of injury due to toxic substances, gases
and dusts.

In rare cases, damages to electronic components
can result in the formation of toxic substances,
gases or dusts inside the inverter. Touching toxic
substances and inhaling toxic gases and dusts can
cause skin irritation, burns or poisoning, trouble
breathing and nausea.

¢ Only perform work on the inverter (e.g.
troubleshooting, repair work) when wearing
personal protective equipment for handling of
hazardous substances (e.g. safety gloves, eye
and face protection, respiratory protection).

¢ Ensure that unauthorized persons have no
access to the inverter.

A WARNING

Danger due to ground fault on DC side during
operation

Due to the transform erless topology of the product,
the occurrence of ground faults on DC side during
operation can lead fo irreparable damage.
Damages to the product due to a faulty or
damaged DC installation are not covered by
warranty. The product is equipped with a protective
device that checks whether a ground fault is present
during the starting sequence. The product is not
protected during operation.

¢ Ensure that the DC installation is carried out

correctly and no ground fault occurs during
operation.

Installation Guide

A CAUTION

Risk of burns due to hot components

Some components (e.g. heat sink) inside the
inverter can become hot during operation.
Touching hot components can cause burns.

* The inverter is to be installed in such a way that
hot components cannot be touched.

* After opening the product, wait until the
components have cooled down.

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

SHP75-10-STP60-10-1A-xx-20 17



3 Product Overview

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.

NOTICE

Damage to the enclosure seal in subfreezing
conditions

If you open the inverter when temperatures are
below freezing, the enclosure seals can be
damaged. This can lead to moisture entering the
inverter.

* Only open the inverter if the ambient
temperature is not below -5°C.

¢ If alayer of ice has formed on the enclosure
seal when temperatures are below freezing,
remove it prior to opening the inverter (e.g. by
melting the ice with warm air).

NOTICE

Damage to the inverter due to sand, dust and
moisture
Sand, dust and moisture penetration can damage
the inverter, thus impairing its functionality.
¢ Only open the inverter if the humidity is within
the thresholds and the environment is free of
sand and dust.
¢ Do not open the inverter during a dust storm or
precipitation.
¢ Close the inverter in case of interruption of
work or after finishing work.
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[i] INFORMATION

Grounding conductor test prior to
recommissioning

Prior to recommissioning SMA inverters after
the installation of SMA components or power
assemblies which cannot be replaced
intuitively, ensure that the grounding conductor
in the inverter is correctly connected. The
function of the grounding conductor must be
ensured and all locally applicable laws,
standards and directives must be observed.

[i] INFORMATION
Observe superordinate standards

Prior to recommissioning SMA inverters after
the installation of SMA components or power
assemblies which cannot be replaced
intuitively, ensure that the grounding conductor
in the inverter is correctly connected. The
function of the grounding conductor must be
ensured and all locally applicable laws,
standards and directives must be observed.

3 Product Overview

3.1 Front view of the inverter

Figure 1:  Inverter with two-piece enclosure lid
The upper part of the two-piece enclosure lid is tightly
mounted. The lower part cannot be removed and

allows access to the installation area.

Installation Guide



SMA Solar Technology AG

-

@

Figure 2:  Inverter with one-piece enclosure lid

The one-piece enclosure lid is fastened with a screw
to an intermediate frame with crossbeam below it.
The crossbeam stabilizes the connection between
enclosure, intermediate frame and enclosure lid.

3.2 DC load-break switch

Figure 3: DC load-break switch

A DC load-break switch

(i] INFORMATION

The PV load-break switch can be secured in the
"Off" position using a padlock.

Installation Guide

3 Product Overview

3.3 Symbols on the inverter

Symbol

Explanation

Danger to life due to electric

shock

The product operates at high
voltages. All work on the product
must be carried out by qualified
persons only.

Danger

This symbol indicates that the
inverter must be additionally
grounded if additional grounding
or equipotential bonding is
required at the installation site.

VAN

Danger to life due to high
voltages in the inverter; observe
waiting time.

High voltages that can cause lethal
electric shocks are present in the live
components of the inverter.

Prior to performing any work on the
inverter, disconnect it from all voltage
sources as described in this
document.

Risk of burns due to hot surfaces

The product can get hot during
operation. Avoid contact during
operation. Allow the product to cool
down sufficiently before carrying out
any work.

Observe the documentation

Observe all documentation supplied
with the product.

4

WEEE designation

Do not dispose of the product
together with the household waste
but in accordance with the disposal
regulations for electronic waste
applicable at the installation site.

SHP75-10-STP60-10-1A-xx-20 19



3 Product Overview
Symbol Explanation

The product complies with the
Moroccan safety and EMC

requirements for electrical products.

3.4 Inverter 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 support 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
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3.5 System Overview
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Figure 4:  System overview serves as the interface for data acquisition
The PV system consists of four main components: systems, upload to cloud services and
e Inverter power-plant control.

« PV array junction box ¢ local commissioning and service tool (LCS-Tool)
The LCS-Tool is required for the commissioning
and servicing of the inverter via the
SMA Inverter Manager. The LCS-Tool is the

primary user interface for the PV system.

The PV array junction box enables the bundling
of the necessary number of PV strings for the
inverter. Each inverter requires a PV array
junction box.

* SMA Inverter Manager
The SMA Inverter Manager is always required
for the operation of the inverter. Up to 42
inverters can be connection to each SMA
Inverter Manager. The SMA Inverter Manager
handles all communication of the inverters. It

Installation Guide SHP75-10-STP60-10-IA-xx-20 21



4 Unpacking

4 Unpacking
Check the scope of delivery of each product for
completeness and any externally visible damage.
Contact your distributor if the scope of delivery is
incomplete or damaged.
The delivery may contain parts
that are not required for the installation.
Contents:
¢ Inverter
* Wall mounting bracket
* Accessories bag containing:
- 6 wall plugs 8 x 50 mm
- 6 mounting screws 6 x 60 mm
- 1 M25 cable gland with sealing grommet
for Ethernet cables
- 1 grounding bolt M6 x 12 mm
* Installation manual

5 Installation

5.1 Installation Sequence

(i] INFORMATION

This manual contains information about field
wiring connections and torque specifications
(see Section 9.4, page 49).

1. Pay special attention to the important safety
information at the beginning of this manual ((see
Section 2, page 15)).

2. Mount the inverter according to Section 5.2,
page 22, Section 5.3, page 24, Section 5.4,
page 25.

3. Open the inverter in accordance with Section
5.6, page 26.

4. Install the AC supply in accordance with Section
5.9, page 28.

5. Install Ethernet in accordance with Section 5.10,
page 30.

6. Install the PV module in accordance with Section
5.11, page 30 using a PV array junction box.

7. Close the inverter in accordance with Section
5.12, page 32.
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8. Commission the inverter in the specified
sequence for the respective device type (Section
6.4, page 35).

9. Initial configuration using the LCS-Tool. The tool
is available from the download area at
www.SMA-Solar.com. The hardware
requirements for the LCS-Tool are:

- PC with Windows™ 7 and later
- 1 GBHDD
- 2 GBRAM
The LCS-Tool must be installed on a local PC
drive. The PC must be connected to the system
network of the SMA Inverter Manager. For setup
via the LCS-Tool, refer to Section 6.2, page 35.
10. Verify the installation by:
- Inverter display: LED "On" is permanently
green.
- LCSTool: In the inverter view, the status is
"On grid".
™ The inverter is in operation now.

5.2 Environment and Clearances

Figure 5:  Avoid constant contact with water

RE | R 3%

-

Figure 6:  Avoid direct solar irradiation

e l=aniPad

Ensure adequate air flow

J

Figure 7:
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Figure 8:  Ensure adequate air flow

Figure 9:  Mount on non-flammable surface

N

Figure 10: Mount upright on vertical surface A backward

tilt of ten degrees is allowed.

3%

Figure 11: Avoid dust and ammonia gases

[i]

[i]

[i]

INFORMATION

When selecting the installation site, ensure that
the product and warning messages on the
inverter are visible at all times. For details, refer
to Section 9, page 45.

INFORMATION

For information about the operating
temperature range, see Section 9.3, page 47.

INFORMATION

The safety clearances to other objects must be
maintained to ensure sufficient air circulation
(see (see Section 5.3, page 24)).

Installation Guide
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5 Installation

5.3 Mounting the wall mounting

bracket

SMA Solar Technology AG

130

70
— @

330
698

)
Y

o 220
©
260

Figure 13: Dimensions of wall mounting bracket in mm
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(i] INFORMATION

Use of the wall mounting bracket delivered with
the inverter is mandatory. Warranty claims will
expire if the inverter is operated without the
wall mounting bracket. It is strongly
recommended to use all six mounting holes.

Mounting of the wall mounting bracket:

Observe ambient conditions and clearances (see
Section 5.2, page 22).

Use screws and wall plugs that can safely carry
the weight of the inverter.

Ensure that the wall mounting bracket is correctly
aligned.

When installing one or several inverters, observe
the safety clearances to ensure sufficient airflow.
Mounting multiple inverters side by side in a
single row is recommended. Contact the supplier
for guidelines when mounting inverters in more
than one row.

Ensure adequate clearance at the front, for safe
installation and service access to the inverter.
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Figure 14: Position of the anchoring points (screws and
wall plugs)

5.4 Mounting the Inverter

A CAUTION

Risk of injury due to weight of product

Injuries may result if the product is lifted incorrectly
or dropped while being transported or mounted.

* Transport and lift the product carefully. Take
the weight of the product into account.

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

Procedure:
1. Attach M12 eyebolts and matching nuts to the
inverter (not included in the scope of delivery).
2. Lift the inverter. Only handle the inverter by the
recessed grips on the sides.

Figure 15: Figure 2.11 Lifting the inverter

Installation Guide

5 Installation

3. Locate the slots on the side of the wall mounting
bracket.

Figure 16: Hooking the inverter into the wall mounting
bracket
4. On the inverter, position the side screws against
the wall mounting bracket slots. Insert the screws
into the two lower slots and into the upper slots.
5. Ensure that the four side screws sit securely in the
wall mounting bracket slots.
6. Remove eyebolts and keep for disassembly.

5.5 Disassembly

Procedure:
1. Attach M12 eyebolts and matching nuts to the
inverter (not included in the scope of delivery).
2. Lift and slide the inverter out of the wall mounting
bracket slots.

3. Lift the inverter off the wall mounting bracket.
4. Remove eyebolts

SHP75-10-STP60-10-1A-xx-20 25



5 Installation

5.6 Opening the Installation Area

A DANGER

Danger to life due to electric shock when live
components or cables of the inverter are
touched

High voltages are present in the conductive
components or cables of the inverter. Touching live
parts and cables of the inverter results in death or
lethal injuries due to electric shock.

¢ Disconnect the inverter from voltage sources
and make sure it cannot be reconnected before
working on the device.

¢ After disconnection, wait 60 minutes until the
capacifors have discharged.

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

* Do not touch non-insulated parts or cables.

A CAUTION

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.

Opening the installation area with one-piece
enclosure lid:
1. Disconnect the inverter.
2. Loosen the screw attached in the center of the
one-piece enclosure lid of the inverter (TX55).
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3. To remove the display, tilt the one-piece
enclosure lid forward and hold in this position.

4. Remove display cable on display. Loosen the 2
screws (TX20) on the cable holder and remove
the cable holder from the service lid. Using a
Phillips screwdriver, loosen the two screws at the
plug and remove the plug.

5. Remove all eight fastening screws from the
intermediate frame (TX25).
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Opening the installation area with two-piece
enclosure lid:

1. Disconnect the inverter.

2. Loosen the three front screws (TX30) on the cover
of the installation area. The screws are captive
screws and cannot fall out.

3. Raise the cover by 180 degrees. A magnet
enables the cover to stay open.

Figure 19: DC cable gland

Device Type Terminal Runge”

’/ ‘ SHP 75-10 AC+PE 35to 150 mm?
o DC(PV) 3510 150 mm?

|
/ & STP60-10  ACHPE 1610 95 mm?

DC (PV) 16 to 95 mm?

Figure 17: Loosen front screws and lift the cover

1) Observe the ampacity of cables used.
4. To close the cover, lower it info place and fasten pacily ’

the three front screws. Device Type Conductor material
5.7 Enclosure Opening SHP7510 - Al/Cu
The mounting brackets for the cable glands are Al/Cy
already pre-mounted. STP 60-10 Al/Cu
Al/Cu

Device Type Cable sheath diameter with
supplied cable gland

SHP 75-10 46 t0 53 mm
18 to 25 mm
STP 60-10 37 to 44 mm
14 to 21 mm

Figure 18: AC cable gland
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5 Installation

5.8 Installation Area Overview

B

SMA Solar Technology AG

H

Figure 20: Terminals in the installation area
PELV (safe to touch)

B Device grounding

G Ethernet interface x 2

H RS485 interface (not in use)

Live parts

A AC terminals

E PV terminals

Misc

C AC overvoltage protection (SPDs)
D DC overvoltage protection (SPDs)
F DC load-break switch
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G F
5.9 AC Connection

IMI Detection

The inverter has a builtin IMI/RCMU (Insulation
Monitoring Interrupter / Residual Current Monitoring
Unit). The inverter acts on residual DC current and a
sudden change in the ground fault current. This
functionality is activated during normal operation.

Insulation Resistance Detection

The inverter has a builtin insulation resistance
detection. The insulation resistance detector performs
a measurement of the connected PV system
resistance to ground before the inverfer connects to
the utility grid. If the resistance is below the grid code
set value, the inverter will wait and re-measure the
resistance after a short while. If the resistance is
above the grid code setpoint, the inverter performs a
selftest and connects to the utility grid.
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Figure 21: Installation area

Cable requirements SHP 75-10

Al/Cu 35-150 mm?
(2-300 MCM AWG)

USE WIRES SUITABLE FOR AT LEAST 75°C

25-33 mm

(0.98-1.1in)
=

=1

Figure 22: AC cable SHP 75-10

- @
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Cable requirements STP 60-10

Al/Cu 16-95 mm?
(4-4/0 AWG)

USE WIRES SUITABLE FOR AT LEAST 75°C

Xm

Fuses and residual-current device (RCD)

27 mm (1.1 in)
~

=1

Figure 23: AC cable SHP 60-10

- @

For fuse and RCD information, refer to Section 9,
page 45. AC fuse rating must not exceed the
ampacity of the conductors used.

[i] INFORMATION

Cables with multistrand, fine-strand or extra
fine-strand conductors can be used for AC
connection. The cables must be suitable for a
temperature of at least 75°C.

When using fine-strand or extra fine-strand
conductors, bootlace ferrules must be used for
the connection.

%

=

Figure 24: Cables with different conductors (from top to
bottom): multi-strand, fine-strand and extra
fine-strand
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Strip off the insulation of all four AC cable
conductors. The protective conductor (PE) must be
longer than the grid wires.

1. Verify that the nominal voltage of the inverter
matches the grid voltage.

2. Ensure that the main circuit breaker is released,
and take precautions to prevent reconnection.

3. Open the cover of the installation area.

4. Insert the cable through the AC cable gland to
the terminal block.

5. Connect the grounding conductor (PE) and the
three grid wires (L1, L2, L3) to the terminal block
with the respective markings.

6. Optional: Make an extra grounding conductor
connection at the secondary PE grounding points
using the external device grounding bolt
delivered with the inverter ((see Section 9.4,
page 49)).

7. All conductors must be properly attached with
the correct tool (screwdriver bit, length min.

50 mm) and correct torque, see Section 9.4,

page 49.

Figure 25: Grounding conductor symbol

5.10 Ethernet Connections

When used outdoors, make sure to use a suitable
cable (see Section 9.6 "Technical Data of the
Communication Interface”, page 51).

If the cable is very stiff, an intermediate terminal
should be used to achieve greater flexibility of the
cable before it is connected to the inverter. For some
cables, it may be sufficient to remove the outer hard
sheath from the part of the cable that is inserted into
the inverter enclosure. In this way, the RJ45 Ethernet
connectors mounted on the printed circuit boards are
profected against excessive stress, which could lead
to damages or problems with the connection.
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Procedure:

1. Do not remove the RJ45 connector on the
Ethernet cable.

2. Run the cables through the cable glands in the
base of the inverter (see the following figure).

3. Cut slice in rubber grommet. Place the grommet
in the gland to ensure proper seal.

4. Plug into the Ethernet connector.

Figure 26: Run cables through cable glands

5.11 PV Connection

5.11.1 External PV Array Junction
Boxes

PV strings must be connected to the DC input via an
external PV array junction box. The PV array junction
box connects the PV strings of the PV array and
protects the individual strings against overcurrent
with appropriate fuse protection.

E] INFORMATION
The same number and type of modules must be
connected to all PV strings connected to the PV
array junction box. In addition, all connected
modules must have the same orientation.

[i] INFORMATION

Observe correct fuse rating. Consult the
module manufacturer's manuals for information
on correct string fuse rating.

[i] INFORMATION

Use a suitable voltage detector that can
measure up to 1000 V DC. Verify the polarity
and maximum voltage of the PV arrays by
measuring the PV open-circuit voltage.
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5.11.2 Cable Requirements
Cable requirements SHP 75-10

K _
Al/Cu 35-150 mm?
(2-300 MCM AWG)

USE WIRES SUITABLE FOR AT LEAST 75°C

25-33 mm
(0.98-1.11n)

o
= [ =m Xm
Figure 27: DC label SHP 75-10
Cable requirements STP 60-10

K _
v Al/Cu 16 -95 mm®
(4-4/0 AWG)

USE WIRES SUITABLE FOR AT LEAST 75°C
27 mm (1.1 in)

= 1 = X

Figure 28: DC label STP 60-10

W €o)g

(urg)

Wl

(ureg)
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5.11.3 Connecting PV

A DANGER

Danger to life due to electric shock when live
components or DC cables are touched

When exposed to light, the PV modules generate
high DC voltage which is present in the DC cables.
Touching live DC cables results in death or lethal
injuries due to electric shock.

* Do not touch non-insulated parts or cables.

¢ Disconnect the inverter from voltage sources
and make sure it cannot be reconnected before
working on the device.

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

A DANGER

Danger to life by electric arc when there is a
reverse-poled connection of the DC cables

A reverse-poled connection of the DC cables can
cause an electric arc. Electric arcs can result in
death or serious injury.

* Ensure that the polarity of the DC cables is
correct prior to connection.

A CAUTION

Damage to the inverter due to reverse
polarity.

The inverter is protected against short-term reverse
polarity. Not correcting reverse polarity might
cause high electric currents. This results in
irreparable defects of the inverter and will void the
warranty.

* Make sure that the cables are properly
connected fo the inverter so that the inverter
can feed in DC input voltage.

The combined power from the PV array junction box
must be connected to the DC input of the inverter.
The DC power can be disconnected with the
inverter-integrated DC load-break switch.
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PV STRINGS ﬁ

fx

PV ARRAY
JUNCTION BOX INVERTER

Figure 31: Cables with different conductors (from top to
bottom): multi-strand, fine-strand and extra

fine-strand

to "Off" and, if available, also on the PV array
junction box.

Figure 29: Do not connect PV to ground 2. Connect the PV cables from the PV array junction
box to the inverter. When doing so, ensure the
correct polarity.

3. All conductors must be properly attached with
the correct tool (screwdriver bit, length min. 50
mm) and correct torque, see Section 9.4,
page 49.

5.12 Close

Closing the inverter with one-piece enclosure
lid:

1. Insert the intermediate frame into the inverter and

% 1. Switch the DC load-break switch on the inverter

Figure 30: DC connection area tighten the eight fastening screws (TX25, torque:
6 Nm).
(i] INFORMATION

Cables with multi-strand, fine-strand or extra
fine-strand conductors can be used for DC
connection. The cables must be suitable for a
temperature of at least 75°C.

When using fine-strand or extra fine-strand
conductors, bootlace ferrules must be used for
the connection.
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2. Position the lower edge of the enclosure lid on
the lower rim of the inverter. The opening of the
enclosure lid must rest exactly in the screw on the
inverter.

L=

3. Connect display cable to display. Insert the plug
and fasten it with two screws (Philips screwdriver,
torque 0.5 Nm). Insert the two screws on the
cable holder (TX20, torque: 2 Nm).

4. Attach the one-piece enclosure lid with sealing
washer and screw (TX55, torque 13 Nm).

Closing the inverter with two-piece enclosure

lid:

1. Close the lower part of the two-piece enclosure
lid. Fasten the three front screws (see Section 9.4,
page 49).

6 Initial Setup and Start

6.1 User interface

The user interface comprises:

Installation Guide

6 Initial Setup and Start

¢ local display, for all inverter variants. The local
display shows status information of the inverter. It
is not possible to set up or configure the inverter
via the display. The "#" in the display explains the
operation modes.

¢ Local commissioning and service tool (LCS-Tool).
The LCS-Tool can be used for configuring one or
more inverters.

e LED:s to display the operating modes

6.1.1

The inverter has five operation modes, indicated by
LEDs.

Operating modes

Status LEDs LEDs
Off grid Green -~~~ "~~~
Red ~~~~~"°"°°
Connecting Green S EEEE
Red ~~~~~"°"°°
On grid Green — .
Red ~~~~~"°"°°
Internal inverter Green S HEEEN
event Red -~ -----
Fail safe Green ~~ "~ """~
Red ..

Off grid (LEDs off)

#0-51

When no power has been fed into the AC grid for
more than 10 minutes, the inverter disconnects from
the grid and shuts down. User and communication
interfaces remain powered for communication
purposes.

Connecting (green LED flashing)

#52-53

Once the DC input voltage reaches the minimum
initial voltage required, the inverter goes into
operation. The inverter performs a series of internal
selftests, including measurement of the resistance
between the PV array and ground. Meanwhile, it
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6 Initial Setup and Start

also monitors the grid parameters. If the grid
parameters are within the specifications during the
required period (depending on the grid code), the
inverter starts feeding into the utility grid.

On grid (green LED glowing)
#60
The inverter is connected to the utility grid and feeds
into the grid. The inverter disconnects from the utility
grid in the following cases:
* The inverter recognizes abnormal grid conditions
(depending on the grid code).
* An internal event occurs.
* PV power is insufficient (no electric current has
been fed in for approx. ten minutes).

Internal inverter event (green LED flashing)
#54

The inverter waits for an internal state within the
thresholds (e.g. due to too high a temperature)
before reconnecting to the utility grid.

Fail safe (red LED flashing)

#70

If the inverter detects an error in its circuits during the
self-test (in the "Connecting" operating mode) or
during operation, it switches over to the "Fail safe"
operating mode and is disconnected from the utility
grid. The inverter remains in the "Fail safe" operating
mode until the PV power has been absent for ten
minutes or the inverter has been shut down
completely (AC+PV).

6.1.2 Display

[i] INFORMATION

It may take some time until the display responds
after switching on.

The integrated display gives the user access to
information about the PV system and the inverter.
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Figure 32: Overview of display buttons and functionality

Display buttons and functionality

Button Function

F1 Adijust the contrast level of
display. Use arrow up/down
button while pressing the F1
button.

F2 No function

F3

F4

Home Return to main screen

OK No function

Up arrow A step up

Down arrow A step down

Arrow right Toggles screen right

Arrow left Toggles screen left

Back Return to main screen

On - green LED
Alarm - red LED

The screen design is divided into different sections:
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1. Main screen. Current and daily yield.
This section contains:
- Actual output power (kW)
- Yield of the current day (kWh)
Total yield (kWh)
- Current date and current time

- Operating mode (#)
2. Inverter information. This section contains:

Device type and name of the inverter
- Inverter serial number
- IP Address
- Serial number of the SMA Inverter Manager
- Software version of the inverter
3. Actual values This section contains:
- PV voltage and current
- Phaseto-phase voltages
- Phase currents
- Grid frequency

6.2 Initial Setup via LCS-Tool

The inverter and the SMA inverter manager must be
commissioned via the local commissioning and
service tool (LCS-Tool). Commissioning is necessary
before the inverter starts feeding into the utility grid.
The LCS too enables the selection of predefined
country data sets for different utility grids.
Customer-specific country data sets can be provided
by SMA and imported via the LCS-Tool (see
installation manual of the SMA Inverter Manager /
SMA Digital 1/O Box / LCS-Tool).

Installation Guide
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6.3 Switching on the DC
Load-Break Switch

Switch on the DC load-break switch at the inverter
and, if available, at the PV array junction box.

6.4 Commissioning

The inverter starts automatically if sufficient solar
irradiation is available. Starting takes a few minutes.
During this period, the inverter performs a self-test.
Observe the specified sequence for commissioning
for the respective device type.

STP 60-10 with one-piece enclosure lid or SHP
75-10 with two-piece enclosure lid

1. Close the inverter ((see Section 5.12, page 32)).

2. Restore the DC power supply in the distribution
board (DC-Combiner).

3. Switch on the AC miniature circuit breaker of all
three line conductors.

4. Turn the DC load-break switch of the inverter to
position 1.

STP 60-10 with two-piece enclosure lid

1. Close the inverter ((see Section 5.12, page 32)).

2. Turn the DC load-break switch of the inverter to
position 1.

3. Restore the DC power supply in the distribution
board (DC-Combiner).

4. Switch on the AC miniature circuit breaker of all
three line conductors.
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7 Disconnecting from Voltage Sources

6.5 Grid Code File

[i] INFORMATION

Selecting the correct grid code is important in
order to comply with the local and national
standards.

If the desired grid code is not available, or if the
LCSTool displays a warning about
incompatible software versions, the grid code
and software library must be updated on the
LCSTool.

Customer-specific grid code files with adjusted
set values can be obtained from SMA Solar

Technology AG.

6.6 Configuring the Fallback

If the communication between the inverter and the
SMA Inverter Manager is interrupted, the inverter
switches to a previously defined operating state
(Fallback). The desired operating state when
communication is interrupted, can be activated and
configured with the customer-specific grid code file or
via the LCS-Tool. For further information on the
configuration of the system fallback between the
SMA Inverter Manager and a superior control unit
(e.g. SCADA system or Power Plant Controller) see
installation manual of the SMA Inverter Manager /

SMA Digital 1/O Box / LCS Tool.

(i] INFORMATION

Observe the specifications of your electric
utility company.

Parameters Configurable value
range
Switch-on time after 2 to 20 sec.

interrupted
communication

Length of fallback 0 to 100 days

Reaction P 0 to 100%
Reaction Q 0to 100%
(Q has a higher priority

than P)
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7 Disconnecting from
Voltage Sources

STP 60-10 with one-piece enclosure lid or SHP
75-10 with two-piece enclosure lid

1. Disconnect the AC miniature circuit breaker from
all 3 line conductors and secure against
reconnection.

2. Set the DC load-break switch to O and secure
against reconnection.

3. Disconnect the DC power supply in the
distribution board (DC-Combiner).

4. Use a current clamp to ensure that no current is
present in the DC cables. Information:
Depending on the model, several positive and
negative pole lines are connected to the inverter.
Always ensure that there is no current on all DC
lines.

5. Wait 60 minutes before opening the enclosure
lid. For SHP 75-10 it is possible to actively
discharge the DC link after ten minutes. To do
this, carry out the following steps with increased
caution until the last step "Actively discharge DC
link".

6. Open the installation area ((see Section 5.6,
page 26)).

7. Use an appropriate measuring device to ensure
that no voltage is present af the AC terminal
block between L1 and PE, L2 and PE, L3 and
PE, L1 and L2, L2 and L3 and L1 and L3.

8. Ensure that no voltage is present at the DC inputs
of the inverfer using a suitable measuring device.

9. Only for SHP 75-10: To actively discharge the
DC link, measure with the voltage detector either
at contacts A (- ) and C ( +) of MK104 plug, or
at the right contact of fuse F200 ( + ) and the
right terminal of choke L201 ( - ) until a value
close to O Vis displayed. For this purpose use, for
example, a 2-pole voltage detector that does not
have its own voltage source.

STP 60-10 with two-piece enclosure lid
1. Disconnect the AC miniature circuit breaker from
all 3 line conductors and secure against
reconnection.
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2. Disconnect the DC power supply in the
distribution board (DC-Combiner).

3. Use a current clamp to ensure that no current is
present in the DC cables. Information:
Depending on the model, several positive and
negative pole lines are connected fo the inverter.
Always ensure that there is no current on all DC
lines.

4. Wait 60 minutes before opening the enclosure
lid.

5. Set the DC load-break switch to O and secure
against reconnection.

6. Open the installation area ((see Section 5.6,
page 26)).

7. Use an appropriate measuring device to ensure
that no voltage is present at the AC terminal
block between L1 and PE, L2 and PE, L3 and
PE, L1 and L2, L2 and L3 and L1 and L3.

8. Ensure that no voltage is present at the DC inputs
of the inverter using a suitable measuring device.
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8 Service
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8.1 Troubleshooting and Repair

The information is organized in tables showing
messages appearing in the LCS-Tool, known as
events. The tables contain descriptions of events as
well as explanations of which actions to take when
an event occurs.

Event type Indicates whether the event is of the grid, PV, internal or fail safe category.

ID The specific event ID.

Display Text shown in display.

Description Description of the event.

Measures Description of which action to take prior to contacting any other parties.

DNO If the prescribed action has not identified the malfunction, contact the DNO for further

assistance.

SMA Service Line

If the prescribed action has not identified the malfunction, contact Service for further
assistance (see Section 10 "Contact", page 52).

PV

If the prescribed action has not identified the malfunction, contact the PV module
supplier for further assistance.

Grid-Related Events

ID Status Description Measures DN SMAS PV
message O  ervice
Line
1-6 Grid voltage too low. Check voltage and AC X
installation. If the voltage is
zero, check the fuses.
7-9 Grid voltage average too  Check that the installation is X
high for ten minutes. correct in accordance with the
installation manual. If so,
request a new grid code file
with increased voltage limit or
reactive power for voltage
suppression.
10-15 Grid voltage too high. Check voltage and AC x
installation.
16-18 The inverter has detected a  Check voltage and AC X
voltage peak on the grid. installation.
19,22 Grid frequency too low or  Check power frequency. x
too high.
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ID Status Description Measures DN SMAS PV
message O  ervice
Line
28-30 Grid frequency change Check deviation of the grid x
exceeded. frequency.
31-33 DC current share in utility  For repeated daily occurrences, - x
grid is too high. perform onsite grid analysis.
34-37 The residual-current Turn off both DC and AC supply - X
monitoring unit (RCMU) and wait until the display turns
detected an overcurrent.  off. Then turn on DC and AC
supply and observe if the event
reoccurs. Visual inspection of all
PV cables and modules.
40 Utility grid  The utility grid (AC grid) Check grid frequency, grid X
not OK.  has been outside the voltage, software version and
permissible range for more  grid code setting.
than ten minutes (frequency
and/or voltage).
41-43 Fault ride through. The If this event is reported several
inverter has defected that  times each day, perform onsite
the grid voltage was below  grid analysis.
or above a certain level.
48,51 Grid frequency too low or  Check grid frequency and AC  x
too high. installation.
54-56 DC current share in utility  For repeated daily occurrences, x
grid is too high (stage 2).  perform onsite grid analysis.
61 Grid failure, open phase  If the event reoccurs several x
detected. times each day, contact the
responsible grid operator.
62 Grid failure. If the event reoccurs several x
times each day, contact the
responsible grid operator.
64-81 Grid voltage on phase too  Check voltage and AC x
low. installation. If the voltage is
zero, check the fuses.
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ID Status Description Measures DN SMAS PV
message O  ervice
Line
103 PV current  Too many PV modules Check number of strings in - X X
is too connected in parallel. parallel and current ratings.
high/ Should only appear on Has the current limit been
waiting newly installed systems. exceeded? Reconnect strings in
parallel.
115, PV ISO The resistance between the  Make a visual inspection of all - X X
260 too low PV strings and ground (PE) PV cables and modules for
is too low for the inverter to  correct installation according to
be commissioned. This will  the installation manual. The
force the inverter to make a  event could indicate that the PE
new measurement after ten  connection is missing.
minutes. Warning: A repeated
occurrence of this message on
several consecutive days
indicates a general problem in
the DC insulation. In this case, a
comprehensive test of the
insulation is necessary, since
even a sudden ground fault
during operation cannot be
excluded.
Warning: A ground fault
during operation can
completely destroy the device.
258 PVvoltage The DC voltage is too high. Make sure that PV system and - X X
too high/ layout correspond to
waiting recommendations in the
manuals.
278 DC voltage warning. Make sure that PV system and - X X
layout correspond to
recommendations in the
manuals.
103 PV current  Too many PV modules Check number of strings in - X X
is foo connected in parallel. parallel and current ratings.
high/ Should only appear on Has the current limit been
waiting newly installed systems. exceeded? Reconnect strings in

parallel.
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System-Related Events
ID Status Description Measures DN SMAS PV
message O  ervice
Line
2000 Communication assembly is
booting.
2010, The software update of the
2011 main CPU has started / has
finished.
2012 - The software update failed. Restart the software update. If x
2018 an error occurs during the
update, contact Service.
2030 Transmission of the grid If this event occurs frequently, X
code to the main computer contact Service.
failed.
2050 Ethernet connection is No measure necessary. This
active error is used, for example, to
identify bad Ethernet cables.
2051 Ethernet connection is No measure necessary. This
disconnected error is used, for example, to
identify bad Ethernet cables.
2052, Transmission of the Grid
2053 Code from the SMA
Inverter Manager to the
inverter has started/ended.
2054 Transmission of the Grid If this event occurs frequently,
Code from the SMA contact Service.
Inverter Manager to the
inverter has failed.
2055  Fallback  The inverter switched to the
activated  fallback mode after the
communication with the
SMA Inverter Manager
was interrupted.
2056  Fallback  The inverter has switched
completed back to normal operation
after having been in the
fallback mode due to a
communication disturbance
with the SMA Inverter
Manager.
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ID Status Description Measures DN SMAS PV
message O  ervice
Line
201- The internal temperature of ~ Verify that no objects or dust - X -
208 the inverter is too high. are on top of the inverter and
make sure that the air ducts are
clear and not blocked.
209, Voltage in DC link is too If the event persists, reset the - x -
210 high. inverter by disconnecting DC
and AC. If the event is repeated,
check the maximum PV voltage
using the display fo see if it is
above the limits.
211 lowfan  Fan speed is too low. Check whether the inverter fan - X -
speed is blocked.
213- Internal error. Voltage Contact Service. - X -
215 measured before and after
the relay differs too much.
216- Current measured on AC  Contact Service. - X -
218 side is too high.
219- Internal error. Voltage Contact Service. - X -
221 measured before and after
the relay differs too much.
225- Failure in memory/ Restart the inverter. If the event - X -
240, EEPROM. persists, contact Service.
275
241, Internal communications Restart the inverter. If the event - X -
242, fault. persists, contact Service.
245,
249
248 Internal CPU error. Restart the inverter. If the event - x -
persists, contact Service.
252- Current measured on AC  If the event repeats, contact - X -
254 side is too high. Service.
243, Internal error. Restart the inverter. If the event - X -
263 persists, contact Service.
279 Temperature sensor error.  If the event persists, contact - X -
Service.
280 Selftest 24-hour timeout.  None. - - -

Selftest must run at least
once per 24 hours.
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ID Status Description Measures DN SMAS PV
message O  ervice
Line
281 Too many RCMU events ~ Wait up to 24 hours. If event 34 - X -
during the past 24 hours.  recurs, follow the action for
Only four automatic event 34.
reconnect attempts after
event 34 is allowed during
a 24-hour period. The
inverter will automatically
try to reconnect after a
certain period.
282 Grid code seftings invalid.  Restart the inverter. If the event - x -
persists, ask Service to generate
a new grid code file or reselect
a standard grid code.
283 Gatedrive error. Restart the inverter. If the event - X -
persists, confact Service.
323 Internal fan error. If the event repeats, contact - X -
Maximum output power Service.
has been reduced.
Events caused by the self-test
ID Description Measures DN SMAS PV
O  erviceli
ne
100 PV input current is negative. Sensor  Check the polarity of the PV system. - X -
fault. If polarity is correct, contact Service.
264 Measurement circuit test failed. If the event persists, contact Service. - X -
266 Measurement circuit test failed. Warning: Do not operate the DC - X X
load-break switch of the inverter.
Switching off the DC voltage using a
suitable DC load-break switch in the
Combiner Box is still possible. Do
not perform any further actions or
switching operations on the inverter.
Contact Service immediately.
272 PV surge protection device error. Replace PV surge protection device. - X -

Inverter will continue operation
without overvoltage protection.

See SPD replacement instructions
for details.
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ID Description Measures DN SMAS PV
O  enmiceli
ne
273 AC surge protection device error.  Replace AC surge protection - X -
Inverter will continue operation device. See SPD replacement
without overvoltage protection. instructions for details.
274 Overvoltage protection device Restart the inverter. If the event - x -
status unknown. persists, contact Service.
350-  Residual-current monitoring unit Contact Service. X -
352 (RCMU) self-test failed.
353 Current sensor test failed. Contact Service. X -
356-  Transistor and relay test fail