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COPYRIGHT

This handbook and the information included therein are the property of Advanced Ener-
gy Industries, Inc.

No part of this handbook is to be reproduced or copied without the express written per-
mission of Advanced Energy Industries, Inc. Any unauthorised use of this handbook is
strictly forbidden. Copyright © 2014 Advanced Energy Industries, Inc. All rights reserved.

Exclusion and limitation of liability

WARNING

AE assumes no liability in the event of damage as a consequence of
the failure to observe the warning instructions in these operating in-
structions or of improper usage.

The operating, maintenance and safety instructions are to be read
carefully prior to installation and commissioning.

The installation, commissioning and safety-related check must be
undertaken by a qualified electrician.

Error-free and safe operation of the device requires proper and pro-
fessional transport, storage, assembly, and installation, as well as
careful operation and maintenance.

Only accessories and spare parts approved by the manufacturer are
permitted.

Technical modifications to the device are not permitted.

Adherence to the safety regulations and provisions of the country in
which the inverter will be used are to be observed.

The environmental conditions, technical calculation data and connec-
tion conditions of the grid operator given in the product documenta-
tion must be upheld.

For European countries, the valid EU guidelines are to be observed
when using the inverter.

The technical data, calculation, connection and installation conditions
are to be derived from the product documentation and must be ob-
served under all circumstances.

No liability is assumed for damages in connection with force majeure
and disaster situations.
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Trademarks

== ADVANCED
AE ENERGY is a registered trademark of Advanced Energy Industries, Inc.
Windows® is a registered trademark of Microsoft Corporation.

Feedback from customers

The technical editor of Advanced Energy has carefully developed this handbook on the
basis of research-based document design principles. Suggestions for improvements are
always welcome. Please send your comments regarding the content, structure or format
of these operating instructions to: mail.aei-power@aei.com.
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2. About these Operating Instructions

These operating instructions form part of the product.
= Read the operating instructions carefully before installing and using the product.

= Keep the operating instructions readily available with the device for the entire ser-
vice life of the product.

= Provide all future users of the device access to the operating instructions.

= For more information on the device, troubleshooting, and options under:
http://www.advanced-energy.de/de/1TL_3TL_Downloads.html

2.1. SYMBOLS AND MARKUP

4| Prerequisite

= One-step instruction

1. Multiple-step instruction
o Bulleted list

Highlighting | Highlighting within a text

&, Result

2.2. WARNING NOTICES

2.2.1. Layout of a Warning Notice

The type and source of danger are described here.
= Measures for avoiding the danger are shown here.
WARNING
TEXT
Example
Death or severe injury due to high discharge current when
opening the device.
= lItis essential to ensure an earthing connection has been es-
DANGER tablished prior to connection to the supply current circuit.

2.2.2. Categories of warning notices
There are three categories of warning notices.

"DANGER" designates a safety notice, the disregarding of which will
lead directly to death or severe injury!

DANGER
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"WARNING" designates a safety notice, the disregarding of which
can lead to death or severe injury!

WARNING

"CAUTION" designates a safety notice, the disregarding of which can
lead to property damage or minor injury!

0
>
C
d
o
z

2.3. INFORMATION
Note:

A notice describes information which is important for the optimum and
cost-effective operation of the equipment.

@l
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3. Safety Information

3.1. DESIGNATED USE

The AE 3 TL 40 ... 46 inverter, also referred to in these operating instructions as the
inverter, is a solar inverter, which transforms the direct current generated by the PV
generator (photovoltaic modules) into alternating current and feeds this into the power
supply network.

The AE 3 TL 40 is connected as a transformerless inverter directly to the low voltage
supply network.

The connection of the AE 3 TL 46 is connected via an isolating transformer to the medi-
um-voltage supply network.

The inverter has been constructed according to the current state of technology and in
line with the rules of technical safety.

Both inverters meet the requirements of degree of protection IP65 and can be used in-
doors and outdoors.

An agreement of the network operator for connection and operation of the inverter for
low voltage network or medium voltage network must be present.

The technical design of the network connection, the required additional electrical equip-
ment and to the applicable connection and installation conditions should be clarified in
this regard in advance.

Any other use is not considered to be a designated use. The manufacturer accepts no
liability for any damage resulting from this.

3.2. QUALIFICATION OF PERSONNEL

Target group for these instructions are professionals who can assess the assigned tasks
due to their professional training, knowledge and experience as well as knowledge of
the relevant provisions and recognize possible dangers.

Electrical work must only be carried out by qualified electricians.

Only suitably trained and qualified personnel are allowed to work on this inverter. Per-
sonnel are regarded as being qualified if they are sufficiently familiar with the assembly,
installation, and operation of the product as well as with all warnings and safety
measures set out in these operating instructions.

10
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3.3. DANGERS ARISING FROM MISUSE

Danger to life from electric shock
= Device may only be installed and serviced by qualified special-
ist technical personnel.
= Only class A modules according to IEC 61730 must be used.
= The PV generator must be free of earth potential.
= The PV generator must be designed in accordance with the
technical data of the inverter.
DANGER = Every power supply line must be equipped with an appropriate
AC-disconnecting device.
= A consumer must never be switched between an inverter and
line protection switch.
= Access to the shutdown mechanism must always be free.
= Installation and commissioning must be carried out properly.
Danger to life from electric shock
After the device has been switched off, the interior may still con-
tain life-threatening voltage
DANGER = Do not open inverter.
= Discharge time is at least 15 minutes.
Danger to life from high discharge current
= It is essential to ensure an earthing connection has been es-
DANGER tablished prior to connection to the supply current circuit.

3.4. PROTECTION AGAINST CONTACT WITH ELECTRI-
CAL PARTS

DANGER

Danger to life, danger of injury due to high electrical voltage

= Installation of the inverter must only be carried out by trained
specialist personnel. In addition, the installer must be accred-
ited by the responsible utility company.

= General assembly and safety stipulations relating to working
on high current facilities must be followed.

= Before switching on, a check must be made to ensure that the
plugs are firmly in place (locked).

= Before plugging or unplugging the DC plug, always disconnect
the connection to the PV generator.

= The feeder must be isolated and secured against being

11
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switched on again before working at the AC grid.

3.5. PROTECTION AGAINST MAGNETIC AND ELEC-
TROMAGNETIC FIELDS DURING OPERATION AND
ASSEMBLY

Magnetic and electromagnetic fields found in the immediate vicinity of live conductors
can pose a serious risk to persons with cardiac pacemakers, metallic implants and hear-

ing aids.

WARNING

Danger to health for persons with pace-makers, metallic im-
plants, and hearing aids in direct proximity to electrical equip-
ment

= Persons with cardiac pacemakers and metallic implants may not
enter areas in which electrical devices and parts are being as-
sembled, operated or commissioned.

= Should people wearing cardiac pacemakers need to enter such
areas, the decision as to whether this is permitted is to be made
by a doctor beforehand. Immunity from interference of cardiac
pacemakers that have already been implanted or will be in future
varies greatly, meaning that there are no generally applicable
rules in this respect.

= Persons with metal implants or metal splinters, as well as those
with hearing aids, must ask a doctor before entering such areas,
as impairments to health are to be expected.

3.6. PROTECTION AGAINST CONTACT WITH HOT

PARTS

CAUTION

Danger of burns caused by hot surfaces on housings

At an ambient temperature of 45°C, the upper part of the housing as
well as the refrigeration unit can reach a surface temperature of more
than 75°C.

= Do not touch the housing surface near to heat sources.

= Allow the device to cool down for 15 minutes before touching
the surface of the device.

12
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3.7. PROTECTION DURING HANDLING AND ASSEMBLY

Danger of injury during improper handling caused by crushing,
shearing, cutting, striking, and lifting

= The weight of the inverter amounts to 74.0 kg!

= Follow the general setup and safety regulations for handling and
assembly.

U

Use suitable assembly and transportation equipment.

U

Avoid trap and crush injuries by taking suitable precautions.

A Only use suitable tools. Use special tools where this is pre-

WARNING scribed.
Use lifting equipment and tools in a technically correct manner.

U

U

U

If necessary, use suitable protective equipment (for example,
goggles, safety footwear, protective gloves).

= Do not stand under hanging loads.

Remove any liquids onto the floor immediately to avoid the dan-
ger of slipping.

U

3.8. PLEASE NOTE BEFORE STARTING UP

In the event of installation in France, the device must be furnished with the warning
sticker laid down by UTE C 15-712-1. The warning stickers are included in delivery.

Problem-free and safe operation of the inverter is conditional upon due and special-
ised transportation, storage, assembly and installation as well as careful operation
and maintenance.

Only use accessories and spare parts approved by the manufacturer.

Adherence must be ensured to the prescriptions and stipulations regarding safety of
the country in which the inverter is to be used.

The ambient conditions stated in the product documentation must be observed.

In the planning and installation of the PV system, the technical design data, installa-
tion and safety of the PV module manufacturer must be observed.

Starting up is prohibited until the entire system meets the national regulations and
safety rules regarding use.

Operation is only permitted with adherence to the national EMC prescriptions for the
present use case.

The manufacturer of the equipment or machine is responsible for ensuring compli-
ance with the thresholds required by the respective national regulations.

For European countries, the EU Directive 2004/108/EU (EMC Directive) is to be ob-
served when using the inverter.

The technical data, connection and installation conditions are to be taken from the
product documentation and must be observed under all circumstances.

It is not necessary to switch off the inverter overnight, as the inverter switches off
completely as soon as no DC voltage is present at the input. If no switch-off is ef-
fected, the inverter switches on automatically in the morning when the PV generator

13
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3

supplies sufficiently high voltage. This means that the maximum output is generated.

During installation, operation, maintenance and repair the following standards must
be observed:

e EN50110-1: Operation of electrical installations - Part 1: General requirements
e EN 50110-2: Operation of electrical installations - Part 2: National annexes

e |EC 60364-1: Low-voltage electrical installations - Part 1: Fundamental princi-
ples, assessment of general characteristics, definitions

o |EC 60364-7-712: Low-voltage electrical installations - Part 7-712: Requirements
for special installations or locations - Photovoltaic (PV) power systems

e |EC 61730-1: Photovoltaic (PV) module safety qualification. Part 1: Require-
ments for construction

o |EC 62109-1: Safety of power converters for use in photovoltaic power systems -
Part 1: General requirements

o |EC 82/749/CD: Grid connected PV systems - Minimum requirements for system
documentation, commissioning tests and inspection

o |EC 62305-1: Protection against lightning - Part 1: General principles

e |EC 61439-1: Low-voltage switchgear and controlgear assemblies - Part 1: Gen-
eral rules

o |EC 61643-11: Low-voltage surge protective devices - Part 11: Surge protective
devices connected to low-voltage power systems - Requirements and test meth-
ods

9. ADDITIONAL SYMBOLS AND WARNING NOTICES

ON THE INVERTER

This symbol advises that the user handbook
must be read before the device is used.

Hot surface! The housing can get hot during
use.

Discharging time of the device longer than 15

E-N
c minutes.
Do not work on this device before it is discon-
nected from both power sources (grid and PV
generator).
WARNING
Dual Supply

14




Advanced Energy® AE 3TL 40/46

4. Description of Device

4.1. HOW IT WORKS

The AE 3TL 40/46 transforms the direct current generated by photovoltaic (PV) modules
into alternating current and feeds this into the grid.

.

5

[

e

.-,
bt
N
S ;
AT Ta¥s
AV W

4
D s

Figure 1: How it works: a grid-connected PV system with photovoltaic inverter

PV- modulec
ConnectionBox

AE GridProtect

o Ok WODN P

work

AE 3TL photovoltaic inverter
Fuse switch disconnector or circuit breaker

7 Low or medium-voltage AC grid

Isolation transformer is required for medium-voltage net-

4.2. INFASTRUCTURE REQUIREMENTS

Additional required
equipment

AE 3 TL 40 at the low volt-
age network

AE 3 TL 40/46 at the medi-
um voltage network

DC load break switch necessary* necessary *
AC-Trenneinrichtung necessary necessary
Zentraler NA-Schutz mit necessary necessary
Kuppelschalter (VDE-AR-N

4105)

NS-/MS-Trenntrafo not necessary necessary

*As a DC load break switch, we recommend the AE ConnectionBox
The following points are to be considered when planning the infrastructure:
e The AE 3 TL 40 can feed into the low-voltage grid and the medium-voltage grid.

15
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e The AE 3 TL 46 can only feed into the medium-voltage grid.

e The 5-wire power supply line must be equipped with an appropriate AC discon-
necting device.

e The AE 3 TL 40/46 is not equipped with internal potential isolation.

e |fthe AE 3 TL 40/46 is connected with the medium-voltage-grid, it must be oper-
ated with electrically isolating transformers.

¢ No other equipment may be connected between the transformer and inverters.

The following standards and technical regulations are also to be observed:

IEC 60364-4-41 Protection: Protection against electric shock

IEC 60364-4-43 Protection for safety - Protection against overcurrent

IEC 60364-5-52 Selection and erection of electrical equipment - wiring sys-
tems

BDEW Technical Guidelines

VDN Technical Guidelines

For the AE TL 46 an isolating transformer with the following specifications is required:

Specification of AE 3TL 40 AE 3 TL 46

medium voltage trans-

formers

Rated power 40 kVA 46 kVA

Rated voltage OS Electric Supply Company Electric Supply Company

Rated voltage US 3x460VPE+N 3x460V PE+N

Frequency 50/60 Hz 50/60 Hz

Short-circuit voltage uy Electric Supply Company Electric Supply Company

Switching group Dyn5 oder Dynl1l Dyn5 oder Dyn11

Protection Outdoor use IP65 or pro- Outdoor use IP65 or pro-
tected tected

4.3. FEATURES OF AE 3TL 40 ... 46

The AE 3TL 40 ... 46 inverter is a transformer-less, three-phase solar inverter, which has
a particularly high efficiency at any operating point. Heat is dissipated only be convec-
tion. An internal monitor prevents the device from exceeding the permissible ambient
temperature.

The inverter is designed such that the device does not have to be opened for assembly
and connection work. All electrical connections are exclusively made with lockable con-
nectors. .The inverter provides the usual communication interfaces RS485 and Ethernet.
An illuminated graphical display shows the development of the feed-in power and other
operating data in a clearly arranged manner. An 8-key control panel below the display
also provides excellent control and navigation convenience. Based on its design in pro-
tection class IP 65, the inverter can be installed at almost any outside location. The in-
verter has extensive safety and security features. For details, refer to Technical Data, p.
.73.

16
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Fig. 2: AE 3 TL 46 to 46

4.4. EXTERNAL DIMENSIONS

—

760 mm

‘ .

>

820 mm

' - . ° .

= ADVANCED .
DS ERERNTE 5

e ————

Fig. 3: External dimensions

Note

*

*

E’

43 m

300 mm

—-—

430 mm

I

!

@@D When installing a ConnectionBox mind that additional space is needed!
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4.5. BLOCK DIAGRAM

— 11

Fl

I S =l Ll
SR-Control

I T
RS485 In  RS485 Out  Ethernet

Fig. 4: Block Diagram

9)

10)
11)
12)

DC-overvoltage protection type 3 (SPD)
DC-EMC filter

DC-current measurement
ISO-monitoring

DC-voltage- measurement

AC-current- measurement
AC-protection (redundant)

AC-voltage and frequency measurement
AC-EMC filter

AC-overvoltage protection type 3 (SPD)
Fault current monitoring

Protective earth connection

—o L1

——o L2

———-2 L3

—o N

PE
| 12)
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4.6. DC CONNECTION

46.1. AE 3TL 40 connections

IDC-totaI - 84 A

DC1

32 A max.
Fig. 5: AE 3TL 40 connection

32 A max. 32 A max. 32 A max.

4.6.2. AE 3TL 46 connections

locom = 82 A

DC1

32 A max.
Fig. 6: AE 3TL 46 connection

32 A max. 32 A max. 32 A max.

19
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4.7. OPERATION OPTIONAL CONNECTIONBOX
4 x Sunclix (+ and -) T T T T T T T T

DC Switch

T cunn

12 x Fuses D D D D D |:| D 2 xVaristor Type 11 500 V
HPIOMIS (gPV) FL | F2 | A F F5 6 F8 | F9 Fl2
1 x Varistor Type 11 500 V
12 x Sunclix (+ and -
L

&)OOO(SO(SOOO(SO&OQOUOQOQOQO

m
=
o
m
1=
[

Fig. 7: Operation ConnectionBox

The optional ConnectionBox offers the following additional functions:
DC-switch disconnectors

Extension of the DC-Inputs from 4 to 12

String fuses for all of the 12 DC-inputs
Overvoltage protection (optional, 2 x Type: DG MOD PV SCI 500 952 051)
Overvoltage protection (optional, 1 x Type: DG MOD PV SCI 500 952 041)

4.8. CONTROL PANEL

The graphical user interface which is integrated on the front of the device and comprises
128 x 64 pixels can be used to display the development of data, such as the feed-in
power or yield. The parameters required are selected and entered on the 8-key control
panel. The control panel is illuminated when a key is pressed and turns dark automati-
cally.

ERROR GROUND Status
FAULT LEDS

Fig. 8: Control panel

20
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4.9. INTERNAL DATA LOGGER

The inverter features an internal data logger that allows measured values to be simulta-
neously recorded in the form of parameters. If the storage capacity is full, the oldest data
is overwritten. With the default setting on delivery, the data logger logs 16 measuring
channels, which can be displayed an analyzed by AE SiteLink.

Recording cycle | Storage time
1 minute 2.5 years

2 minutes 5 years

5 minutes 12.5 years
10 minutes 25 years
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S.

Installation

5.1. ASSEMBLY SITE REQUIREMENTS

DANGER

Danger to life due to fire or explosion.

= Do not install inverter in areas with risk of explosion.

= Do not install inverter on flammable materials. Uphold fire pro-
tection class F30.

= Do not install inverter in areas where easily flammable materials
are stored.

= Under no circumstances are the cooling ribs of the heat sink to
be covered.

Danger of accident

= When installing and servicing, unrestricted and safe access to

WARNING the devices must be ensured.

The following requirements of the installation site must be upheld:

Only vertical installation is permitted as otherwise the cooling of the device cannot
be guaranteed (convection cooling).

Do not subject the inverter to any direct sunlight.
The installation of numerous devices on top of one another is not permitted.

A fixed wall or a metal construction is necessary for installation. The weight of an
inverter amounts to 74.0 kg. Plus, 4.5 kg for the optionally usable CombinerBox.
Relevant construction regulations must be observed.

The device is to be mounted at an appropriate distance from combustible
materials.

To allow for the heat dissipation required, keep the following minimum distances
from the ceiling and wall as well as from neighbouring devices:
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500

Fig. 9: Minimum distances

The device is best operated if the display is at eye level.
Owing to its protection type (IP65), the device can also be mounted in outside areas.
When using the optional ConnectionBox the altitudes have to be adjusted accordingly.

5.2. TRANSPORT

The devices must be transported under clean and dry conditions, if possible in their orig-
inal packaging. The transport temperature must be between -25°C and +70°C. Permis-
sible variations in temperature may not exceed 20°C per hour.

5.3. STORAGE

The devices must be stored in clean and dry premises, if possible in their original pack-
aging. The storage temperature must be between -25°C and +55°C. Permissible varia-
tions in temperature may not exceed 20°C per hour.

Note:

The inverter contains electrolyte capacitors which can be stored for no
(P more than 1 year and at a storage temperature of < 40°C while in a de-
« o energized state. If the storage time of two years has been exceeded,
please contact the AEI Power GmbH Service before connecting the
inverter to your system!
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5.4. CHECK DELIVERY

The scope of delivery includes a wall-mounting bracket and an accompanying bag AE
840R0XX containing:

e 2 X AE 840 MZ 00 mounting eyes for the handling of the device with the crane.

e 1 x adapter housing, AC connection 840 MZ 00

e 1 xcable gland, ST-M40x1.5 light grey (AC connection)

e 1 x counter nuts for ST-M40x1.5 light grey (AC connection)

e 6 x M5x12 1S014583 A2 mushroom head bolts for fixing the AC-adapter housing.

o 3 X Mbx12 I1SO14583 A2 mushroom head bolts for fixing of the inverter at the wall
mount.

The screws for attachment to the wall are not included.

5.5. UNPACKING THE DEVICE

Note:

(> Moisture and dirt can get in through the openings after unpacking.
- Therefore, only unpack the device when it is to be connected. Failure
to do so voids your warranty!

The device is delivered on a pallet in a ply wood box. Note the following sequence when
unpacking.

1. Remove side elements.

Fig. 10: Side elements
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2. Have two people take out the device
with the side holding grips (arrows).

Fig. 11: Side elements

3. The optionally available AE Combin-
erBox is located under the inverter.

Fig. 12: CombinerBox

5.6. INSTALLATION

Danger of injury or damage to property

= Do not use the cover to hold the device. Only use the four hold-
A ing grips to move the device.
= When designing the attachment of the wall-mounting plate, take

the 74.0 kg weight into account. Plus, <dg_ref_source_inline>
kg for the optionally usable CombinerBox.

CAUTION

= Do not open device. Opening the device voids the warranty.

The inverter is mounted using the wall-mounting plate which is included in the scope of
delivery.
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Fig. 13: Mounting the inverter

1. Use the wall bracket to mark the positions of the holes to be drilled.

2. Attach the wall-mounting plate to the wall using 3 screws in the holes marked by ar-
rows. The screws for attachment to the wall are not included. Screws with a diameter
of 6 mm must be used.

3. Attach the lower clip into the slit of the wall mounting-bracket and apply the upper
clip.

4. Attach the inverter with the 3 screws included (M5x20) at the top of the wall-mounting
bracket (red arrows).

I —————.—.—
| |
\

| |

Fig. 14: Attaching with 3 screws

5. Tighten with torque key (2.5 Nm).
6. In order to avoid adhesive residue on the inverter, remove the display protection im-
mediately after installation.
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5.7. DEVICE CONNECTORS

The following figure shows the connectors of the inverter on its bottom side.

Ethemet Sensor

RS4SSIN RS4850UT

° © ©
5 ©@ ©

Fig. 15: Device connectors

STL46: AC 480V +N
Others: SAC 400V +N

L2113 N @

=

LI

The inverter is provided with the following connectors, as seen from left to right, top to
bottom:

o 24 VI7T W power supply

e Inverter earthing connection
e Ethernet interface port

e RSA485 connections (IN)

e SENSOR (connection: radiation and temperature sensor or use for shutdown
signal)

e RSA485 connections (OUT)
e 4 pairs of PV generator connectors
¢ Earthing connection for ConnectionBox

e AC-Power Connection

5.8. GROUNDING

Danger to life from electric shock

The inverter must be earthed with the grounding bolt, otherwise a po-

tential difference can build up, causing a risk of electric shock!
DANGER

The inverter features a threaded bolt below the power supply port on the connection
side for additional grounding. Grounding is intended to ensure optimum overvoltage pro-
tection. The cross section for the ground must be 16 mm? for copper and 25 mm? for alu-
minium. Depending on the function and use of the additional ground wire other wire siz-
es may be required depending on the installation instruction. In addition, ensure that the
ground wire is placed as far away from and not directly in parallel to the power supply
line.
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© 0 © © Buryi i
Do not disconnect under load! 4
O - |b Ir ||

M8 CombinerBox aroundina

M8 grounding bolt inverter

Fig. 16: Grounding bolt

5.9. RESIDUAL CURRENT PROTECTION

Since February 2009 in Germany, RCDs (residual current protective devices) have been
prescribed for receptacle circuits of up to 20 A in interior rooms and of up to 32 A in out-
side areas which are used by electrotechnical non-professionals.

Note:
The photovoltaic power supply inverters without transformers meet the
= fault protection requirements according to DIN VDE 0100-712, IEC
K.ﬁ‘-’ 60364-7-712:2002 and CEI 64-8/7 and can be operated with a type A
residual-current circuit breaker without any functional impairment of the

protection or the inverter.
The rated leakage current should be at least 100 mA per inverter.

5.10.POWER CONNECTION

= Before connecting the device to the supply circuit, establish a

DANGER ground connection by means of the labelled ground stud!

Risk of electric shock and fire caused by high discharge current!

Note:
To ensure the IP65 protection class, only use the male and female
) connectors provided and connect them according to the connector
« o manufacturer's mounting instructions. To prevent any penetration of
moisture and dirt, unused inputs and outputs must be properly closed.
Failure to do so could void your warranty!

The following mains systems are allowed:

e TN-C-S-Net

e TN-S-Net

The connection to the power supply must be via a 5-wire line. For safety reasons, the

PE protective conductor must always be connected.

The power supply line must be equipped with an appropriate line protection. More infor-
mation regarding the power connection you will find in the Technical Data, Inverter. Re-
ducing factors must be taken into account if circuit breakers are connected in series.
Always observe the following standards:
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IEC 60364-4-41 Protection: Protection against electric shock
IEC 60364-4-43 Protection for safety - Protection against overcurrent
IEC 60364-5-52 Selection and erection of electrical equipment - wiring sys-
tems
BDEW Technical Guidelines
VDN Technical Guidelines

The respective national standards, technical regulations and local installation and con-
nection requirements are complied with.

In addition, the following requirements of the local network operator must be followed:

e Check the line voltage. It must be within the technical data for that device. If the line
voltage is different, contact your local network operator.

5.11.POWER SUPPLY LINE

Fig. 17: Power Connection

Select the cross-section of the power supply line such, that they can withstand the ex-
pected requirements during operation and that line losses are as low as possible. How-
ever, observe the following points:

e The plant raiser must be selected according to the case of operation (installation
location and laying type) and the national regulations of the cable material.

e The power supply line is provided with a suitable strain relief device..

The following table shows the maximum wire lengths upon use of a AE 3TL 40 ... 46
depending on the cable cross section with a voltage drop <=1 %:

Line cross section | 25 mm?2 |35 mm?2
Max. line length 50 m 70m

Note:
@@:’ The use of other Conductor nominal cross-sections must be clarified in
advance with the service from AE.
E Note:

In order to ensure IP65 protection, the AC connection housing supplied
must be used.
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5.11.1. Create power supply

The power supply allows the connection of 5 x 25 mm? to 5 x 35 mm? cables. The max-
imum external diameter of the power supply line is 28 mm. A strain relief for the AC
power cable must be installed.

Fig. 18: Supplied AC connector housing with cable gland, seals, mounting screws and lock washers

1. Guide cable through AC connection
housing.

.F-Tg. 19: AC connection housing
2. Bend single conductor into position as
shown.

3. Remove cable jacket just enough so
that the rubber seal of the gland seals
the cable securely.

4. Remove single conductor insulation.

Fig. 20: Cable preparation
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5. If possible first insert the PE conductor
in PE screw and tighten to 4-4.5 Nm.

6. Insert the other wire into the appropri-
ate screw terminal and tighten to 4-4.5
Nm.

7. AC interface enclosure and seal with
the included 6 screws TORX M5X12
and pulleys securely fastened to the
chassis.

8. Tighten with a torque wrench (2.5 Nm).

9. Tighten the high-strength cable gland
(arrow) firmly and check tightness of
the cable entry.

Fig. 22: Screw the AC interface enclosure

5.12.GRID LINE INDUCTANCE

For better efficiency, large line cross-sections in single cables are increasingly used for
power supply lines, especially if local conditions require long supply lines.

The considerable line lengths between inverter and the transformer station result in a
high cable inductance and therefore an increased line impedance. This presents high
resistances for harmonics of the fundamental frequency (50 Hz) of the line voltage and
causes voltage distortions in the inverters as well as error messages with regard to:

controller voltage

Grid frequency

grid overvoltage

sometimes increased operating noise of the inverters

Note:

(> The sum total of the ohmic and inductive voltage drop on the power
« o supply line at nominal load should not exceed 1% of the line voltage. It
must be ensured that the line inductance remains < 30 pH.
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5.13.DC CONNECTION PV GENERATOR

DANGER

Danger to life due to high voltages from active PV strings

Before connecting the PV strings, connect the inverter to the power supply
and additional ground connection.

The PE conductor of the optional ConnectionBox is to connect to the ground-
ing terminal of the inverter

The connection of the PV strings must always be carried out de-energised.

e The DC connection is effected with Sunclix plugs and sockets. For further infor-
mation, see "Connect PHOENIX CONTACT connector (SUNCLIX)",p. 34.

e Before connecting the PV strings an isolation measurement must be taken. When-
ever it is switched on, the inverter automatically checks the insulation of the PV gen-
erator. If the isolation is defective, the inverter switches off automatically. The invert-
er can only be started once the PV generator isolation error has been removed.

e Be absolutely sure to verify proper polarity when connecting the PV strings. Any in-
appropriate connection of individual strings may damage the PV generator.

e The inverter is protected by an integrated polarity reversal protection diode.

The PV generator may not exceed the following operational characteristics under any
circumstances!

§

Device type AE 3TL 46 | AE3TL 46

Max. DC voltage at each input 1000 V

Max. short-circuit current per DC input 40 A

Max. DC operating current via all DC inputs 84 A | 82 A
Note:

Failure to observe this can lead to damage to the inverter and therefore
void the warranty.

Note:

It is recommended that you take all inputs to avoid asymmetric loading.

Note:

If all DC inputs are not occupied, then the open inputs must be closed
with Sunclix protective caps. By Not observing these requirements the
IP65 protection class can not be guaranteed! Both caps (+/-) can be
ordered at any time from AE using part number 0034844!

Note:

Reverse currents are fault currents that only occur in PV systems com-
prising parallel strings. Given short circuits of individual modules or
cells in a module, the open circuit voltage of the string in question can
drop so far that the intact parallel strings will drive a reverse current
through the defective string. This may result in significant heating and
therefore to destruction of the string.

What is more, the reverse current may cause secondary damage.
Therefore, each string must be separately protected by a string fuse
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connected in series with the other string fuses. In the event of a failure,

this isolates the string from the intact strings so that destruction is pre-

vented.

5.13.1. DC-Connection
Please note the following information (plug type, cross section) regarding the DC power
cable:
Art.-Nr. . .
. . Type no. Diameter with | Cable cross
DEEENEWE| | 12 AE FE ORI wire insulation | section
CONTACT
Connectors | PV-CM-S 2.5-6 (-) | 0034848 | 1774687 |5—-8 mm 4 — 6 mm?2
Connectors | PV-CF-S 2.5-6 (+) | 0034847 | 1774674 |5—-8 mm 4 — 6 mm?2
PV-C PROTECTION CAP 0034844 | 1785430

If necessary, the following photovoltaic Y distributors may be used:

Type no. Type no.
Type AE PHOENIX CONTACT
PV-YC 6/ 1-0,12-SO3 (-/++) | 0035216 1787726
PV-YC 6/ 1-0,12-SO3 (+/--) | 0035217 1787739

For the adjustment of MC4 to Sunclix use the following adapter cable:

Type no. Type no.
Typ AE PHOENIX CONTACT
PV-AS-MC4/6-150-MN-SET | 0035043 1704982

=

5.13.2. Connect PHOENIX CONTACT connector (SUNCLIX)

Note:

In order to ensure IP65 protection, plug connectors and power supply

connection cables must be matched to each other and all unused con-
nectors shall be fitted with blanking plugs.
Only the original components by PHOENIX CONTACT can be used!

Failure to do so could void your warranty!

DANGER

Danger to life due to high voltages from active PV strings

= The SUNCLIX connectors are only to be connected by electro-
technically trained personnel.

= Never connect or disconnect SUNCLIX connectors when under
load.
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VAN

CAUTION

Danger of injury or damage to property

=

U

U

U4l

Only use the SUNCLIX connectors together with a PV1-F type
2.5-6 mm? solar cable or UL-certified solar cable (ZKLA strand-
ed copper wire, AWG 10-14). A safe electrical connection is on-
ly guaranteed with this cable. Further cable types can be
requested from PHOENIX CONTACT.

When laying the solar cable, observe the bend radii specified by
the manufacturer.

Only connect the connectors to other SUNCLIX connectors.

When connecting, always observe the specifications for rated
voltage and rated current. The smallest mutual value is valid.

Protect the connector against moisture and dirt.
Do not submerge the connectors under water.
Do not lay the plug directly on the roofing.

Protect unplugged connectors with a protective cap (e.g. PV-C
PROTECTION CAP, 1785430).

5.13.2.1. CONNECT CABLE

1. Strip the cable by 15 mm with a suitable tool. Ensure no individual strands are cut off.

2. Carefully add stripped conductors with drilled bunched conductors until impact. The
bunched conductor ends must be visible in the spring.

. Close spring. Ensure that the spring is locked in place.
. Push insert into the barrel.

. Bring together plug and bush. The connection latches.

3
4
5. Tighten the cable screws with 2 Nm.
6
7

. By pulling the coupler, check the correct connection.

Fig. 23: Connect cable
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5.13.2.2. DISCONNECT CONNECTOR

A slit screwdriver is required with 3 mm wide blade (e.g. SZF 1-0,6X3,5, 1204517).
1. Enter screwdriver as demonstrated in picture below.
2. Leave screwdriver attached and separate bush and plug from one another.

Fig. 24: Disconnect connector

5.13.2.3. REMOVE CABLE

1. Unscrew cable screwing.

2. Enter screwdriver as demonstrated in picture below.

3. Pry open connection and separate barrel and insert from one another.
4. Open spring with screwdriver. Remove cable.

Fig. 25: Remove cable
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5.13.3. Connection with AE ConnectionBox

Risk of death by electric shock
Use of incorrect fuses in the ConnectionBox can lead to per-
sonal injury or property damage.

= Use in the ConnectionBox only full range PV fuses of opera-
tional class gPV.

= Depending on the PV module type used the full range of PV
WARNING fuses must be selected and used taking into account the tech-
nical design data and safety of the PV module manufacturer.

= If other full-range PV fuses are used, the technical rating of the
inverter must not be exceeded.

With the optionally usable ConnectionBox the number of possible connections increases
to 12. Furthermore, the ConnectionBox has a DC load break switch so that the inverter
can also be switched off via the ConnectionBox. Every string within the ConnectionBox
is fitted as standard with a 15 A +DC-fuse of type HP 10M15. The ConnectionBox is
equipped with Sunclix bushes. Therefore, only original Sunclix plugs can be used (See
"Connect PHOENIX CONTACT connector (SUNCLIX)", p. 34).

The ConnectionBox must first be equipped with string fuses and, if necessary, protective
modules for overvoltage protection.

Fig.

26: ConnectionBox equipment

@

12 x string fuses, Type: HP 10M15 (gPV) (see "Connect PHOENIX CONTACT
connector (SUNCLIX)",p. 34)

@

DC Circuit Breaker
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2 x overvoltage protection, Type: DEHN DG MOD PV SCI 500 952 051

® | (Item no. 0034643) (optional)

1 x overvoltage protection, Type: DEHN DG MOD PV SCI 500 952 041
(Item no. 0034644) (optional)

©®

12 x plus, 12 x minus Phoenix Sunclix® connections

&

Note

Ensure uniform assignment of the 4 input blocks the ConnectionBox.
An input block corresponds to 3 inputs. Assignment after table below to
perform.

Number of | Input block corresponds to the inverter input
PV-inputs
1 2 3 4

12 X X|IX[X[X|X[X[|X|X|X]X]|X

11 XXX [X|X|X[X[|X]|X|X]|X

10 XXX [ X[X|X[X]|X X | X

9 X| X | X[ X]|X X | X X | X

8 X | X X | X X | X X | X

7 X | X X | X X | X X

6 X | X X | X X X

5 X | X X X X

4 X X X X

3 X X X

2 X X

1 X

Install the ConnectionBox as follows:

1. Set the ConnectionBox switch to OFF.

ON

1
- o

DC-SwITCH

Fig. 27: DC Circuit Breaker

2. Position ConnectionBox according to the following drawing over the connection area
of the inverter.
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Fig. 28: Recess of the ConnectionBox

3. Attach ConnectionBox with 4

screws TORX M5X12. .- . —
4. Tighten with torque key (2.5 i
Nm).
c o o <
> ! °
= =

Fig. 29: Position of the attachment drill holes
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5. Connect earthing cable of
the ConnectionBox with
grounding bolts of the invert-
er.

6. Tighten washer, spring ring
and nut (arrow) with torque
key (12 Nm).

7. Connect minus cable (blue),
left with the shortest cable
beginning with DC plus con-
nections of the inverter.

8. Connect plus cable (red), left
with the shortest cable be-
ginning with DC minus con-
nections of the inverter.

[y

9. Attach ConnectionBox cover
with the two pegs under the
inverter cover.

Fig. 32: Attach cover
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10. Attach cover of the Connec-
tionBox with 5 TORX M5X12.

11. Tighten with torque key (2.5

Nm).

12. Connect ConnectionBox

with PV generator with the
help of Sunclix plugs (See

<dg_ref_source_inline>).

5.14. INTERFACE PORT RS485

_ L -
Fig. 34: Create outer Sunclix connectors

RS485 OUT RS485 IN
_|Pin1 |Bus termination + Pin1 |Reference +
|Pin2 |RS485+ OUT Pin 2 |RS485+ IN
_LPin 3 |RS485- OUT Pin3 |RS485- IN
{Pin 4 | Bus termination - Pin 4 |Reference -

Bus termination (wire jumper)

The RS485 interface supports the USS protocol (Universal Serial Interface Protocol)
which can be used for transmission of data, for example, to a data logger of a remote

monitoring system.

Inverter 1 Inverter 2 Inverter n
DESR DERE AR
REFUpmu, i
Datenlogger,
Ferniiberwachung
Ref., X15/IN X14/OUT Ref. Ref., X15/IN X14/QUT Ref. Ref. . X15/IN X14/0UT

RS485+ RS485- Referenz 4 32 2 3 4 432 2 3 4 432 1234

| — B — ol e il : Uy

| P e d
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Fig. 35: Standard interface

When using this interface, please note that each device using the bus requires a unique
address.

The bus termination is made by means of wire jumpers on X14 to the last bus user (in-
verter “n”).
ca. 61

swi1s/ \swi3 1 —~ 2

Fig. 36: Connector M12 x 1 straight, shielded;pole arrangement:male M12, 4 pins, A-coded, view of male
connector side

Note:

In order to ensure IP65 protection and the required and declared con-
formity with the domestic EMC standard a PHOENIX CONTACT type
ﬁ' M12MS SACC-4SC SH plug and a shielded cable must be used. The
« P outer diameter of the connecting cable can be max. 8mm.
Failure to observe this can lead to damage to the inverter and therefore
void the warranty.
The plug pair can be ordered with item number 0033270 at AE.
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5.15.ETHERNET INTERFACE CONNECTION

Please use an Ethernet cable with S/FTP design (shielded foiled twisted pair) and
PhoenixContact plug type Quickon VS-08-RJ45-5-Q/IP67.

Note:
In order to ensure IP65 protection, the plug type mentioned above

- @-. must be used.
o Failure to observe this can lead to damage to the inverter and therefore

void the warranty.
The plug can be ordered from AE under item number 0028943.
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6. Commissioning

Before commissioning the inverter, be sure the following steps have been completed:

]
|

]

6.

All connections and covers are securely fastened.

Measurements and functional tests and test report in accordance with IEC 82/749 /
CD.

If applicable, further requirements and technical rules need to have been considered
in this context(.

1. TURNING ON THE DEVICE / RESETTING

Risk of death by electric shock
= Turn on according to the 5 safety rules.

DANGER

N o ok NP

. Remove any covers and barriers to adjacent live parts.

. Remove forehand end earthing and short-circuiting devices on active conductors.
. Checking of the AC and DC voltages applied.

. Remove protection against reactivation of separators.

. Reconnect PV strings to the inverter or ConnectionBox.

. Turn on DC voltage across switch separator.

. Turn on AC voltage across switch separator.

# If at the DC input of the inverter sufficient voltage is present, the inverter starts
operation.

Note:

«@- The control panel, including its status indicators, display, and operator
e,

6.

keys, is only active when the PV generator is supplying sufficiently high
voltage.

2. DISCONNECTING DEVICE POWER

Risk of death by electric shock
= Disconnecting according to the 5 safety rules.

DANGER

g b~ W NP

. Disconnect the AC-voltage on separator.

. Disconnect the DC-voltage on separator.

. Disconnect PV-Strings from inverter or ConnectionBox.

. Secure separators against being switched back on.

. Determine absence of voltage, observe stored energy and discharge time in the in-

termediate circuit.

. Earth and short circuit on the AC supply side.
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7. Cover or shield any adjacent live parts.
% Inverter is de-energized and out of service.

6.3. SETTING THE COUNTRY ABBREVIATION AND THE
MENU LANGUAGE

When switching on for the first time an initial configuration is necessary.

The country abbreviation defines the country-specific grid monitoring parameters. The
menu language is automatically set when the country abbreviation is selected. The
menu language can subsequently be selected as desired at any time, independent of
the country abbreviation set in the menu. The country abbreviation is not set on delivery.

The selected country code can only be changed by Service
personnel.
After the initial setting and confirmation of the country code the
country code can no longer be altered. This is also valid for re-
CAUTION placement devices. The country code can then only be changed
by authorised Service personnel.
Cancellation of the operating license!
Operating the AE inverter with the wrong country code can lead to
the withdrawal of the operating permission from the energy
supplier.
CAUTION
Note:

«g We assume no liability for the consequences of an incorrectly set coun-
try abbreviation!

Set country code/grid guideline

The following window appears on the display after initial switch on of the DC voltage and
prompts you to set the country code. You can choose from among the offered countries.
The term "country code" as such is not displayed in the menu. The display is illuminated
after you press the first key.

Konfiguration
Einsatzland
Cyprus
Denmark
Estonia
France

1. Use the “A” and “V” keys to select the country code which is specific for your country
and your location. The menu language is selected simultaneously with the country
code. However, the menu language can later be changed independently of the coun-
try code.

2. Press "OK" to confirm. Then the grid feed guideline given by the energy supplier
must be selected.
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Konfiguration
Einsatzland
German
VDE 0120

AR-N 4105

3. Select valid grid feed guideline with "A\" and "V" buttons.

4. Press "OK" to confirm.

Accepting the country code

To be certain, you will be queried whether you wish to accept the country code. After
accepting the country code it can only be changed within 40 hours.

Umstellen auf
Germany-VDE 01267
Ja = Ret

Nein = ESC

Only confirm the country code if you are absolutely sure it is correct.

If you are not sure, press "ESC" to cancel your selection. In this case the device cannot

be operated.

If the country code is to be accepted, then confirm with "OK".

A restart then takes place:

% "ERROR" and "GROUND FAULT" status LEDs flash red alternately.

PAC ow

VAC oV

ubDC 18 V

E Tag 0.0 kWh
Neustart

6.4. DEVICE START

Meaning of the abbreviations on the display:

PAC | Feed power in watts (W)
UAC | Line voltage in volts (V)
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UDC | Solar cell voltage in volts (V)
Y day | Yield of the day (kWh)

M Solar modules are irradiated with sufficient sunlight.
M Country code is set.

The following procedure follows:

Self-test:
# All status LEDs are lit for approx. 6 seconds

Performing Selftests

BF 011.04.24.00

Check:

# "Start" status LED lights orange.
PAC oW
VAC 402 V
UDC 731 V
E Tag 27.6 kWh

Check
Activation:

# "Start" status LED lights orange/LED "ON" flashes green.
PAC ow
VAC 403 V
uDC 730 V
E day 27.6 kWh

Activating

This process can take several minutes.

Feed in
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% "ON" status LED lights green/normally all other status LEDs are off.

PAC 4334 W

VAC 403 V

uUDC 656 V

E day 27.6 kKWh
Feeding

6.5. CONTROL PANEL

ERROR GROUND
FAULT Status LEDs

Fig. 37: Control panel with status LEDs, display and keys

F1 Menu display

F2 In basic display: Reboot of display
"Yield normalised" on the display Input of standardized data.

<> Function in the menu: Navigation within the menu level (previous menu, next
menu).
Function while parameters are edited: digit to the left, digit to the right (decade
jump)

AV Selection within the menu.

ESC | Acknowledge failures and exit from menu level, exit from input menu without
entering data

OK confirm the selected menu (next menu level) and entered data.

6.6. BASIC SCREEN DISPLAY
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PAC 4334 W

VAC 403 V

ubC 656 V

E day 27.6 kWh
Feeding

Fig. 38: Operating mode display

PAC = Current feed power in watts (W)
Uac = Line voltage in volts (V)

UDC = Solar cell voltage in volts (V)

y day = yield of the day in kWh

6.7. GRAPHICAL DISPLAY

Press the € arrow key once to display the development of the day's feed power.

Fig. 39: “Today's” feed power display

Press the v arrow key to display the development of the previous days.

Fig. 40: “Yesterday's” feed power display

Press the ESC key to return to the basic screen display.

6.8. YIELD DATA DISPLAY

Press the » arrow key to display the current yield data and the operating hours having
currently elapsed.
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Energy absolute

Day : 10.1 kWh
Month : 80.1 kWh
Year : 738.1 kWh
Total : 3986.4 kWh
Oper. hr: 675.7 h

Fig. 41: Yield absolute display

6.9. STANDARDIZED YIELD DATA DISPLAY

Press the » arrow key, then the v arrow key to display the development of standardized
yield data.

Energy / x kWp

Day : 0.7 KWh
Month : 5.3 kWh
Year : 49.2 kWh
Total : 265.8 KWh

Norm P : 15.0 kWE

Fig. 42: Yield normalised on the display

Press the ESC key to return to the basic screen display.

6.10.INPUT OF STANDARDIZED DATA

To change the normalization, press the F2 key and enter the currently connected PV
generator power as follows:

<> keys: Pressing the € key: Selection of the place before the point
Pressing the > key: Selection of the place after the point

A key: Whenever you press this key, the number at the digit selected is in-
cremented by 1.

v key: Whenever you press this key, the number at the digit selected is dec-

remented by 1.

P1155.00

Generator Power

15.0
kKWp
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Fig. 43: Standardized data input display

Press the "OK" key to apply the set value.
Press the ESC key to discard the value and display the previous “normalized yield” lev-

el.

Press the F1 key to display the menu.

6.11. MENU STRUCTURE

The menu structure serves as a support to change to the individual information displays
and setting displays. For navigation, see "Control panel",p. 48.

Menu level 1 Menus level 2 Menus level 3 Menus level 4 Display without
entry
Analysis Absolute yield Yield absolute
Day: 41.7 kWh
Month: 1322.0 kWh
Year: 5083.4 kWh
Total: 5083.4 kWh
Oper. hr: 4223 h
Standardized Yield / x kWp
yleld Day: 2.8
Month: 88.1
Year: 338.§
Total: ‘338..9
Norm P: ‘ 1S>.0
Actual values DC OC power 67144 W
DC voltage 504.2V
DC current 133A
AC AC power 6521.4 W
AC voltage 2282V
AC current 233A
AC frequency 50.0 Hz
Sensors Heat sink 40.4°C
Interior 46.4°C
Irradiation 622.3W/gqm
Panel 37.4°C

Fault memory

Display of the fault memory, e.g.
grid undervoltage. Using< > you
can navigate between the display of
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Menu level 1 Menus level 2 Menus level 3 Menus level 4 Display without
entry
the date and the fault number.
Configuration Languages "List of See p. 53
languages"
RAC limit See p. 53 RAC limit
External switch Entry of sensor
off
Communication | Ethernet DHCP DHCP entry
(see p. 54) IP address Entry of
IP address
Subnet mask Entry of
subnet mask
Standard gate- | Standard gate-
way way entry
DNS DNS entry
RS485 USS address Entry
(see p. 55) USS address
Protocol Entry
Protocol
Baud rate Entry
Baud rate
Date/Time Entry of
Date/Time
Portal Activation Activation:
monitoring 0 = off
1=on
Sending Config J 0 = no activity
1 = configuration data is being sent
Portal With a "yes" entry the data package
Test function IS sent to the webserver (portal).
There is no feedback.
To check, contact service.
Extended Numerical list Display of all internal parameters
(only for service)
Device Version ID Version recognition display
information Country of use | Country code display
Current "Current language" display
language
Device type Device type display
Serial number Serial number display
Ethernet Active IP-adress display
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/. Configuration

7.1. CHANGING THE MENU LANGUAGE

The language selection has no effect on the country code. Proceed as follows to change
the menu language:

1. Press “F1” to open the menu.
2. Use the “v” and “A\" keys to select the fourth menu item Configuration.

Analysis
Actual values
Failure memory

O
Device m%ormation

3. Press "OK" to confirm.
4. Use the “v” and “A\” keys to select the first menu item Languages.

Configuration

Languages
Limitation PAC
Communikation
Date / Time
Portal settings
Extended

5. Press "OK" to confirm.
6. Use the “VY” and “/\” keys to select the desired menu language.
7. Press "OK" to confirm.
% The menu switches to the selected language. The display is initially empty.

8. Press “ESC” to return to the menu.

7.2. REDUCTION OF THE POWER OUTPUT

Proceed as follows in order to limit the power output of the inverter:

1. Using the "F1" key, select the menu item Configurations and confirm with the "OK"
key.

2. Select the sub-menu "PAC reduction" and confirm with the "OK" key.

3. Enter the invert power output desired and confirm with the "OK" key.
An input of 70, for example, means that the inverter will only deliver 70% of its possible
power output.

# The changed value is immediately used.
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7.3. AE-SETUP - ANDERUNG UND ANPASSUNG
LANDERSPEZIFISCHER PARAMETER

You can set the country-specific parameters of the inverter with the REFUset tool. This
covers in detail:

. Feed-in conditions voltage and frequency.

. Ramp starting time in the event of a grid error
. Average voltage monitoring

o Phase conductor voltage monitoring

) Frequency-dependent power reduction

o Actual voltage monitoring (rapid disconnection)
J Actual frequency monitoring

o Reactive power (cos @)

o Power-up time

. K factor (fault ride through)

AE Setup (former REFUset) can be downloaded free under www.advanced-
energy.de/de/1TL_3TL Downloads.html.

7.4. COMMUNICATION VIA ETHERNET

The settings for the Ethernet communication can take place either automatically (via
DHCP) or manually.

7.4.1. Automatic setting via DHCP

1. Navigate to Configuration > Communication > Ethernet > DHCP.
2. Enter "1" in DHCP input field.

3. Press "OK" to confirm.

4. Restart inverter.

& There is then an automatic integration of the inverter into the existing network.
The necessary settings for IP address, subnet mask, standard gateway and DNS
are automatically taken from the DHCP server, e.g. the superior router.

7.4.2. Manual setting

In order to ensure a trouble-free operation, all values must be given by the responsible
network administrator and individually set in each inverter.

1. Navigate to Configuration > Communication > Ethernet > IP address.

2. Enter IPv4 address. The IPv4 address is arbitrary, but must be consistent throughout
the subnet (default value: 192.168.1.99, unchangeable IPaddress for service purposes:
192.168.130.30).

3. Press "OK" to confirm.
4. Navigate to Configuration > Communication > Ethernet > Subnet mask.

53


http://www.advanced-energy.de/de/1TL_3TL_Downloads.html
http://www.advanced-energy.de/de/1TL_3TL_Downloads.html

Advanced Energy

5. Enter IPv4 mask. The IPv4 mask is arbitrary, but must be consistent throughout the
subnet (default value: 255.255.255.0).

6. Press "OK" to confirm.
7. Navigate to Configuration > Communication > Ethernet > Standard gateway.

8. Enter the address of the router that allows connection to the internet (default value:
192.168.1.1).

9. Press "OK" to confirm.

10. Navigate to Configuration > Communication > Ethernet > DNS.

11. Enter arbitrary IPv4 address of the superior DNS server (default value: 0.0.0.0).
12. Press "OK" to confirm.

13. Restart inverter.

7.5. COMMUNICATION VIA RS485

USS address:

Input 1 — 31

This address is required for communicating with the inverter via RS485

= After entering the address, restart the inverter. Only then is the new address acti-
vated.

Protocol polling via Ethernet:

Input 1

1: USS protocol

Baud rate: 57600 (preset), 115200 (only for short cable lengths)
Parity: straight

Handshake: no handshake

Data bits: 8

Stop bits: 1

Block check: CRC16

7.6. PORTAL MONITORING

Activation O or 1
0 = Portal monitoring not active
1 = Portal monitoring active

To ensure the inverter sends data to the AE SiteLink monitoring portal, the portal moni-
toring must be active.

7.7. SENDING CONFIG

The configuration data is required by AE-SiteLink in order to recognise the inverter. Of
the sent data, the device type, Firmware version and country code are visible for the
SiteLink user.

By setting the parameter to 1 the configuration data is first sent, then the parameter is
automatically set back to 0.
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7.8. PORTAL TEST FUNCTION

Input:“yes”

A data package is sent to the web server (portal).

There is no feedback!

Please contact the Service team to learn whether the data package was sent success-
fully.
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8. Troubleshooting

8.1. SELF-TEST — ERROR MESSAGE

After the initialization routine, the system runs through a self-test. The individual parts of
the system, such as firmware and dataset, are checked and data is read in from the
power control board. If an error continues to be detected, possible remedial measures
must be taken according to the type of error.

8.2. TRANSIENT FAILURE

In certain operating states the inverter goes temporarily offline.

Unlike malfunctions, “transient failures” are automatically acknowledged by the inverter
which attempts to restart once the error no longer exists.

A transient failure is indicated by the red LED "ERROR" on the control panel flashing
and remains stored in the fault memory even in the event of a power failure. See "List of
Fault Messages", p. 57.

8.3. FAULTS

Permanently programmed and parameterizable limit values are continuously monitored
during ongoing operation. In order to be protected, the inverter power section is isolated
from voltage supply if a limit value is exceeded or if a failure occurs. However, the DC
and AC voltages may still be available. The corresponding fault message appears in the
display.

The fault is indicated on the control panel by the red "ERROR" LED emitting steady
light.

Fault messages are stored in the fault memory, where they will remain even in the event
of a power failure. The fault memory can be called up via the display. The last 100 faults
are recorded in the fault memory. The latest fault is kept at memory location SO, the old-
est at S100. A new fault is always stored to memory location SO. When this happens,
any fault already at memory location S100 will be lost.

8.4. FAULT ACKNOWLEDGEMENT

After shutdown due to a fault, the device remains locked against reactivation until the
fault is acknowledged. It is not possible to acknowledge the fault while the cause of the
fault still exists. The fault can only be acknowledged after the cause of the fault has
been eliminated.

= To acknowledge the fault message, press the ESC key or turn the inverter off with
the DC switch and wait min. 30 seconds to turn the inverter ON again.

8.5. LIST OF FAULT MESSAGES

Error |Error message | Description Action
code

As long as the inverter is detecting a
A grid overvoltage has been | grid overvoltage: check line voltages
detected. (with a true RMS measurement de-
vice). As long as you consider the

090006 | grid overvoltage
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Error |Error message | Description Action
code
line voltages to be in order, contact
Service.
As long as the inverter is detecting a
grid undervoltage: check line voltag-
Grid Grid undervoltage detected | es (with a true RMS measurement
090007 : ) .
undervoltage Voltage dip device). As long as you consider the
line voltages to be in order, contact
Service.
As long as the inverter is detecting
. an overfrequency: check the fre-
Th df h -
090008 | Overfrequency e gr requgncy as ex quency of the phases. As long as
ceeded the limit value. . .
you consider the frequencies to be
in order, contact Service
As long as the inverter is detecting
The grid frequency has underfrequency: check the frequen-
090009 |Underfrequency |dropped below the limit val- | cy of the phases. As long as you
ue. consider the frequencies to be in
order, contact Service
Reaulation error in positive Wait for the regulator to become
09000A |DC link 3 9 P stable again. If this takes more than
boost converter .
2-3h, please contact Service.
If problem occurs once only:
Asymmetry low: Difference wait for the regulator to become
09000B |DC link 1 between the two solar volt- stable again.
ages is too high. If problem occurs repeatedly:
please contact Service.
If problem occurs once only:
Asymmetry high: Difference | wait for the regulator to become
09000C |DC link 2 between the two boosted DC | stable again.
link voltages is too high If problem occurs repeatedly:
please contact Service.
If problem occurs once only:
The positively boosted DC wait for the regulator to become
09000D |DC link 4 link has dropped below the stable again.
mains peak value If problem occurs repeatedly:
please contact Service.
If problem occurs once only:
. wait for the regulator to become
090010 |DC link 5 The positively boosted DC | o o ain.
link voltage is too high. ]
If problem occurs repeatedly:
please contact Service.
If problem occurs once only:
The positive solar voltage is wait for the regulator to become
090011 |DC link 6 P 9 stable again.

too high.

If problem occurs repeatedly:
please contact Service.
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Error |Error message | Description Action
code
N . Do nothing.The inverter will
L Communication malfunction .
Communication . acknowledge the error automatical-
090017 between power section and
PS . . ly. If problem occurs repeatedly,
control and regulation unit .
contact Service
As long as the inverter is detecting a
Grid frequency Power section has detected PS grid frequency: check the fre-
090018 guency of the phases. As long as
PS under/overfrequency . .
you consider the frequencies to be
in order, contact Service
As long as the inverter is detecting a
grid overvoltage: check line voltages
090019 Grid overvoltage | The power section has de- (with a true RMS measurement de-
PS tected a grid overvoltage. vice). As long as you consider the
line voltages to be in order, contact
Service.
As long as the inverter is detecting a
grid undervoltage: check line voltag-
09001A Grid The power section has de- es (with a true RMS measurement
undervoltage PS |tected a grid undervoltage. device). As long as you consider the
line voltages to be in order, contact
Service.
Th tion has de- . .
tec?e%ox;r dsuj (I:(:Jr:reif © Check system isolation. As long as
09001B | RCD fault . . ' you consider the isolation imped-
Isolation error during . .
. ance to be in order, contact Service.
operation.
The power section has de- Check system isolation. If you con-
09001D |RCD warning tected residual current during | sider the system isolation to be in
operation. order, contact Service.
090020 | Initialisation C1 Initialisation has failed. Res_tart inverter. If this does nOt
rectify the error, contact Service.
090021 | Initialisation CO Initialisation has failed. Res.tart inverter. If this does r!ot
rectify the error, contact Service.
A critical fault has repeatedly
090023 | Permanent fault occurred. The device has please contact Service.
been permanently shut
down.
SR parameter Error in parameter initialisa-
090024 errorr) tion. The device has been Please contact Service.
permanently shut down.
When starting an update this notifi-
. tion i tered. It sh that
090028 | Update Start Update start notification. cation IS. entere S O\.NS atan
update is currently running and that
the device is not running.
The update has failed. Contact Ser-
090029 | Update fault Update failed vice. Warning, the device is stop-

ping.
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Error |Error message | Description Action
code
Unbdate successful An update was successfully com-
09002B |Update End p. . pleted. The device will resume nor-
notification. .
mal operation.
090052 |User lock active | User lock is active Deactivate user lock
Fault is independently resolved after
Communication | Internal communication a few minutes. If not, switch device
090053 off and on again. If this does not
SR problems
resolve the problem, contact
Service.
. . As | the i ter is detecti
The nominal grid voltage was S long as the inver er. 'S _e ecting
o the voltage error: monitor line volt-
below the limit value of the )
090054 | Overvoltage 2 ) ages (analyse grid). As long as you
voltage average monitor for . . .
consider the line voltages to be in
too long. .
order, contact Service.
090057 |Watchdog CO Inﬁernal protection function is Contact Service.
triggered.
Int I tection function i .
090058 |Watchdog C1 n ernat protection function 1S Contact Service.
triggered.
090059 |PS Firmware The sgftware of the PS is Contact Service.
defective.
. . Control and regulation unit Check system isolation. If you con-
PM isolation . . . . .
0A0013 AFISR has detected residual cur- sider the system isolation to be in
rent. order, contact Service.
Check temperature of direct sur-
Overtemperature | Cooler overtemperature . :
0A0102 . roundings and reduce this as re-
PS1 (right) .
quired.
Overtemperature Check temperature of direct sur-
0A0103 PS 2 P Interior overtemperature (left) | roundings and reduce this as re-
quired.
Overtemperature | Interior overtemperature Check temperature of direct sur-
0A0104 P . P roundings and reduce this as re-
PS 3 (right) .
quired.
Overtemperature Check temperature of direct sur-
0A0105 PS 4 P Cooler overtemperature (left) | roundings and reduce this as re-
quired.
0A0106 Supply voltage Supply yoltage atthe power Please contact Service.
PS section is too low.
The power section has de- Check system isolation. If you con-
0A010C |PM isolation PS P . sider the isolation resistance to be in
tected a grid undervoltage. )
order, contact Service.
0AOL0E | Device fault PS Power section hardware Npte: When did the error occur (pre-
shutdown cisely: day, kW output, time).
Solar voltage PS | Power section overvoltage Do nothing.The inverter will )
0A0110 acknowledge the error automatical-

1

shutdown in positive DC link

ly. If problem occurs repeatedly,
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Error |Error message | Description Action
code
contact Service
Do nothing.The inverter will
0AO111 Solar voltage PS | Power section overvoltage acknowledge the error automatical-
2 shutdown in negative DC link | ly. If problem occurs repeatedly,
contact Service
. . The isolation impedance of Check system isolation. If you con-
PM isolation i . : : . )
0A0114 the photovoltaic module is sider the system isolation to be in
RCD PS .
too low order, contact Service.
. Pl tact Service i der t
0A0116 |R-detect Separator defective. ease con .ac ervice in order 1o
arrange an inverter replacement.
0A0117 |lIsolation test unit E)E:gdscharge 's taking too Please contact Service.
Offset adjustment values
0A0118 |Voltage offset PS between power se(?tlon a.n d Please contact Service.
control and regulation unit
divergent
Do nothing.The inverter will
0AOL1A | Activation PS 1 DC discharge is taking too acknowledge the error automatical-
long. ly. If problem occurs repeatedly,
contact Service
Do nothing.The inverter will
0AO11B | Activation PS 2 DC. Ilnk voltage drop during | acknowledge the error automatical-
activation ly. If problem occurs repeatedly,
contact Service
Do nothing.The inverter will
0A011C | Activation PS 3 ?rarg.et value for balancing is | acknowledge the error automatical-
invalid. ly. If problem occurs repeatedly,
contact Service
0A011D |Activation PS4 | Balancing has failed Please contact Service.
0AO11E | Activation PS5 ;ﬂle();dmg of DC links has Please contact Service.
1.) Switch off device with DC dis-
connector.
: . 2.) Wait until the display has turned
Faulty reading or writing
0AO011F PS parameter rocess in power section off completely.
error P P 3.) Switch on device with DC dis-
memory
connector.
If this does not rectify the error, con-
tact Service.
0A0130 Comp. relay Faulty configuration of elg— Please contact Service.
config ments for the power section
. Switching th bi I .
0A0131 | Combine relay WItehing the combine relay | pjease contact Service.
has failed.
0A0172 P24V aux. supply | P24V supp_ly vgltage atthe Please contact Service.
PS power section is too low.
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Error |Error message | Description Action

code

0A0173 PSV-aux. supply | PSV S“pp'Y vo!tage atthe Please contact Service.
PS power section is too low.

0A0174 P15V aux. supply | P15V supply voltage at the Please contact Service.

PS

power section is too low.
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9. Options

9.1. IRRADIATION AND TEMPERATURE SENSOR

An irradiation and temperature sensor can be optionally connected for recording the
irradiation and the module temperature. Type Si-13TC-T-K is recommended.

AE item no. 0030628. The sensor plug is included in the scope of delivery for the irradia-
tion and temperature sensor. The sensor plug can also be separately ordered from AE
under item no. 0030616.

The sensor comes with a 3 meter UV-resistant connecting line (5 x 0.14 mm3). The line
can be extended with a 5 x 0.25 mm?2 shielded line, max. 100 m.

More information about the technical data of the sensor you will find in p. see
"Sensor",p. 75.

Pin assignment

Si-13TC-T-K Sensor | Plug

Red RD Supply voltage (12-28 VDC) Pinl1 |Brown BN
Black BK |GND Pin2 |White WH
Orange OG | Measurement signal for irradiation (0-10V) |Pin 3 |Blue BU
Brown BN | Measurement signal for temperature (0-10 V) | Pin 4 | Black BK
Grey GY | Shielding Pin5 |Grey GY

Note:

« .1,’-'-’ The shield of the sensor line must be applied to PIN 2 and PIN 5! The
outer diameter of the connecting cable can be max. 8mm.

ca. 61 4 3

swis/ \ swi13 1 £ 2

Fig. 44: Connector M12 x 1 straight, shielded;pole arrangement:male M12, 5 pins, A-coded, view of male
connector side
PHOENIX CONTACT designation: SACC-M12MS-5SC SH
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|
AE 3TL | Radiation sensor

| r—————————————
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[ -] |
I 8 :
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E | E External |

z| © terminal box |
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1| BN ' | RO |
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2 WH | 1, BKI |

o
? : P N i | I' L >
| |

3 4 BU | [ OG! | ! Measurement signal for
f | & IR ('incidenuignt 0.0V
| | bl
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4 ‘ BK ! ® | l. : BNII : ! ﬁl'u'leasuremem signal for

e i I | I i temperature 0...10V
¢ T o (L
| e a L _ |
i |
i Shielding
| |

Note:

(> If you do not use the temperature input, wire a jumper across PIN 4
- and PIN 5. Alternatively, you can also wire the jumper to the intermedi-
ate terminal point (cable extension).

9.2. EXTERNAL TURN OFF SIGNAL

9.2.1. Overview
AE String inverters have an internal NS protection and section switch.

Depending on local connection, installation instructions and the selected line voltage
level either the internal NA-protection can be used with section switch, or an external NS
protection must be used with section switch also.

It is also possible to combine the internal to the external NA protection.

@
@ = o)

B o
® ‘ . e

|

.
1l

|

|

Fig. 46: Central grid and plant protection with external section switches

63



Advanced Energy

Photovoltaic modules

AE 3TL 40/46 kW

Section switch

Control line

AC

AE GridProtect

Low or medium voltage grid

SlClICACHCACHS,

9.2.2. Specification
Rated input voltage 10v DC

Input voltage (operation) 7.5...10Vv DC
Input voltage (stop) 0...7.5VvDC
Standard inverter switch off time | 50 ms

Switch off time setting area 50 ms ... 100 ms

If there is a logical 1 at the sensor output, then the inverter stays in operation. If the con-
nected voltage drops below 7.5 V, then a fault is triggered and the inverter stops its op-
eration within the configurable switch off time.

9.2.3. Configuration via sensor input
The external switch off signal takes place via the sensor input of the inverter.

Ethemet

]
A3

3TL23: 3AC460 V+N
Others: 3AC 400 V + N

& L1 L2 L1 N

o &
1 ;
@ &

RS 485 IN RS 485 QUT

©6©©6©

|[ Do not disconnect under load!_|

Sensor input

The sensor plug can be separately ordered from AE under item no. 0030616.

ca. 61 -l 4 3

swis/ \sw13 1 S 2

Fig. 47: Sensor plug M12 x 1 straight, shielded; pole arrangement: male M12, 5 pins, A-coded, view of
male connector side, Phoenix designation: SACC-M12MS-5SC SH
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In the following, the possible allocations of the sensors are described:

Standard configuration

Switch off 0...10 vDC Shielding
signal
Connection Pin1 Pin2 Pin3 Pin4 Pin5 Sensor
Sensor selection
1
§ 2 Signal
) 3 NC Shielding NC (0...10 GND 3
) VDC)
n
Inverter 1 Inverter 2 Inverter 3
— ADVANCED — ADVANCED = ADVANCED
ENERGY = ENERGY = ENERGY E
Power
and plant
. ) protection

hTd

JC

Fig. 48: Diagrammatic explanation of the standard configuration

Standard configuration with connected irradiation and temperature sensor

Switch off 0...10 vDC GND
signal
Si-13TC-T- Red RD Black BK Orange OG Braun BN Gray GY
K ] Voltage Shielding Measure- Measure- GND
connection (12-28 ment signal | ment signal
VDC) for irradia- | for tempera-
tion ture
(0-10V) (0-10V)
Connection Pinl Pin2 Pin3 Pin4 Pin5 Sensor
Sensor < Bridge > selection
1 Voltage Shielding Signal Measure- GND 2
(12-28 (0...10 ment signal
VDC) VDC) for tempera-
_ ture
2 (0-10V)
D
gr 2 NC Shielding Measure- Signal GND 1
- ment signal (0...10
for irradia- VDC)
tion
(0-10V)
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3 Signal
= NC Shielding NC (0...10 GND 1
VDC)
Redundant monitored switch off signal
Switch off 0...10 vDC GND
signal
Connection Pinl Pin2 Pin3 Pin4 Pin5 Sensor
Sensor selection
1
:<—, 2 Signal Signal
3 NC Shielding (0...10 (0...10 GND 3
g | 3 VDC) VDC)
n
Monitoring of two different switch off signals
Switch off Signal 1 GND Signal 2 GND
signal 0...10 vDC 0...10 vDC
Connection Pinl Pin2 Pin3 Pin4 Pin5 Sensor
Sensor selection
1
§ 2 Signal 1 Signal 2
3 NC Shielding (0...10 (0...10 GND 3
g | ° VDC) VDC)
n
Note:

(=

In order to ensure the function of the switch off signal, the sensor se-
lection must be correctly set in the inverters.

The sensor function can be entered on the display of the inverter via Configuration >
External switch off.

The configuration of the inverter continues to be possible using the AE Setup tool. Other

switch off times required by the EVU, for example, or other voltage ranges can be con-
figured here. It is also possible to deactivate the internal NA protective function of the
inverter if an external NA protective relay is connected and your grid supplier allows it.

DANGER

Risk of electric shock and fire caused by high discharge current.

= Before connecting the device to the supply circuit, establish a
ground connection.

9.3. REMOTE MONITORING SYSTEM

The following options are available for remote monitoring:
e AE SiteLink: A monitoring portal for the purpose of monitoring and recording so-

lar system data. For more information and details, please refer to the AE SiteLink
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(formerly REFUlog) manual, available for download at www.advanced-
energy.de/de/1TL_3TL Downloads.html.

For information about the configuration, please refer to the Operating Instructions of AE
SiteLink.

9.4. INSTRUMENT SETTINGS FOR MONITORING WITH

SOLARLOG® OR METEOCONTROL®

The RS485 interface (RS485 IN / OUT) is standard on all inverters.

For communication via SolarLog® or MeteoControl® each inverter must be given a
communications address. Predefining the addresses continuously starting with 1 (then
2, 3, etc. to max. 31) is recommended.

Note:

@@ The maximum number of inverters systems that can be operated at
one bus is 31.
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These settings are applied to the operating field of the inverter:

Analysis
Actual values
Fault memory

Device information

BE ==

Configuration
Languages

Communication

Date/Time

Portal monitoring

Extended
Password

] $ 8

Configuration
Communication
usB
Ethernet

RS485

F1 menu

B Ja=

Configuration
Communication
RS485

USS address

Protocol

18 #_@@

ESC

4

Configuration
Communication
RS485
USS address

N

|

A
D

1§

USS address

————— ]

Protocol

[ o]

Protocol: After successful entry, enter "1" for SolarLog® "2" for USS and "3" for Mete-
oControl® and confirm each one with OK.

g( g

Note:

9.5. DATA LOGGER PARAMETERS

The data loggers can be configured in AE Setup.

After successful entry turn the inverter off and after 1 minute turn back
on!

9.6. DEVICE CONNECTION BOXES (AE COMBINERBOX)

A device connection box (AE ConnectionBox) is optionally available. The Connec-
tionBox reduces up to 12 strings to the 4 available DC connections in the inverter. It has
a DC circuit breaker, 3 slots for optional overvoltage protection and a fuse for every

string.
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Fig. 49: ConnectionBox with on/off switch left and 12 DC connections
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10. Maintenance

10.1.INVERTER

The cooling of the inverters is done exclusively through the natural convection. For safe
operation according to the environment the cooling fins on the heat sink should be
checked against dirt and if necessary clean up of dust / dirt.

Cleaning with high-pressure cleaners is prohibited.

According to the plant-specific maintenance intervals, the PV string fuses and the op-
tional surge protector devices can be checked in the ConnectionBox.

Replacing the PV string fuses or the optional overvoltage protection modules must be
done corresponding to the PV system documentation exclusively with type and identical
inserts.

10.2.DISASSEMBLE CONNECTIONBOX

Proceed to disassemble the ConnectionBox as follows:

1. Disconnect power, Connection with AE ConnectionBox.
. Remove the housing cover of the ConnectionBox.

. Disconnect internal PV connectors from the inverter.

. Disconnect internal PE-connection from the inverter.

. Disassemble ConnectionBox in reverse order as described in chapter
<dg_ref_source_inline>.

a b~ wN
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11. Decommissioning

A\

CAUTION

Danger of injury or damage to property

= Do not use the cover to hold the device. Only use the four
holding grips to move the device.

= When decommissioning the inverter, take the 74.0 kg weight
into account, plus, 4.5 kg for the optionally usable Connec-
tionBox.

= Do not open device. Opening the device voids the warranty.

11.1.REMOVE INVERTER

1. Make the inverter absent of voltage.

2. Remove all cables from the inverter.

3. Loosen the 3 screws (M5x20) with the inverter above to the wall-mounting bracket.
4. Remove the inverter from the wall-mounting bracket (See "Installation”, p. 25).

11.2.PACKAGE INVERTER

If possible, package the inverter in its original packaging or a similar packaging.

11.3.DISPOSAL

Dispose of the packaging and replaced parts according to the
rules applicable in the country where the inverter is installed.

Do not dispose of the inverter with normal domestic waste.

The inverter conforms to RoHS. That means that the device
can be taken to municipal disposal sites for household appli-
ances.

AE takes the inverter back completely. Please contact the
Service team!
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12. Technical data

12.1.INVERTER

TYP AE 3TL 40 AE 3TL 46
Art.No. 840R040.000 840R046.000
DC DATA

Max. recommended PV power (KWp) 48 55.2
MPPT Range at nominal power (V) 490 ... 850 575 ... 850
Max. voltage DC (V) 1000

DC start voltage (V) 350

Max. operational current DC (A) 84.0 82.0
Max. short circuit current ISC of PV system (A) 160

MPP trackers 1

No. DC inputs

4 x Plus, 4 x Minus

Type DC inputs

Phoenix Sunclix®

Max. PV short circuit current ISC per DC input

(A) 0

String Monitoring 4 meas$;?ergfar1;ghannels
DC load break switch Avaélt?)tr)]lre]:ev(\:/:;tgnon;i)?nal
AC DATA

AC Nominal power (kW) 40.0 46.0
Max. apparent power (kVA) 40.0 46.0
AC grid connection / Feed-in phases L1, L2, L3, N, PE
Nominal Power Factor / Range 1/0.8i...0.8¢c
Nominal voltage AC (V) 400 460
Voltage range AC (V) 320 ... 480 368 ... 529
Nominal Frequency / Frequency Range (Hz) 50, 60/ 45...65
Max. AC current (A) 3 x59

Max. THD (%) < 3%

Max. AC protection (A) 80

AC circuit breaker external

Max. Efficiency (%) 98.2% 98.3%
European Efficiency (%) 97.8% 98.1%
Feed-in from (W) 40

Self consumption night (W) <0,5
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Permissible Conductor nominal cross-sections

(mm2) 25, 35
AMBIENT CONDITIONS

Cooling natural convection
Ambient Temperature (°C) -25 ... +55
Rel. Air humidity (%) 4% ... 100%
Elevation (m above sea level) 4000

Noise (dBA) < 45
Environment classification (IEC 721-3-4) 4K4H
Pollution degree (IEC 62109-6-3) 3

Type of protection (IEC 60529) IP65

SAFETY AND PROTECTION FUNCTIONS

DC circuit breaker

in AE ConnectionBox

Isolation monitoring

yes

Overload behaviour

DC working point adjustment

String Fuses

in AE ConnectionBox

Grid monitoring

Voltage, Frequency, Anti Islanding,

DC injection
Grid separation 0
Residual Current Monitoring (RCD) yes

Internal Overvoltage Protection (EN 61643-11)

Type 3 (Type 2 module optional in
AE ConnectionBox)

Protection Class (IEC 62103)

Overvoltage Category (EN 60664-1)

DC: 1l, AC: 1l

GENERAL DATA

Ethernet, RS485, Irradiation and
Temperature Sensor, Auxiliary

Interfaces equipment power supply, external
stop signal
Dimensions W x H x D (mm) 760 x 820 x 300
Weight (kg) 74.0
latest certificates you find at
Certification http://www.advanced-

energy.com/3TLcerts

12.2.OPTIONAL AE CONNECTIONBOX

Art. No.

934R210.1850

GENERAL DATA

Max. recommended PV power (kWp)

55.2
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Dimensions W x H x D (mm)

410 x 310 x 130

Connection to Inverter

4 x Plus, 4 x Minus Phoenix Sunclix®

Number of String connections

12 x Plus, 12 x Minus

Max. DC current per string (A) 10,66

DC connection type Phoenix Sunclix®
DC connector area (mm2) 25...6,0
String fuses 15 A (Plus)
Optional DC Overvoltage Protection Type 2 module optional
Weight (kg) 4.5
AMBIENT CONDITIONS

Cooling natural convection
Ambient Temperature (°C) -25 ... +55
Rel. Air humidity (%) 4% ... 100%
Elevation (m above sea level) 4000

Noise (dBA) <45
Environment classification (IEC 721-3-4) 4K4H
Pollution degree (IEC 62109-6-3) 3

Type of protection (IEC 60529) IP65
SAFETY AND PROTECTION FUNCTIONS

DC circuit breaker integrated
Protection Class (IEC 62103) I
Overvoltage Category (EN 60664-1) DC: 1l, AC: 1l
12.3.SENSOR

TYPE Si-13TC-T-K
GENERAL

Shunt resistor

0.10 Q (TK = 22 ppm/K)

Working temperature

-20°Cto+70 °C

Power supply

12 to 24 VDC

Current draw

0.3 mA

Connecting cable

4 x 0.14 mm?, 3 m (UV-resistant)

Cell dimension

50 mm x 34 mm

Exterior Dimensions Length / Width /
Height

145 mm x 81 mm x 40 mm

Weight

340 g

INSOLATION

Measuring range

0 to 1,300 W/m2
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TYPE

Si-13TC-T-K

Output signal

Oto10V

Measuring accuracy

+5% of final value

MODULE TEMPERATURE

Measuring range

-20° Cto +90° C

Output signal

2.268V + T [°C]* 86.9 mV/°C

Measuring accuracy

+1.5% at 25 °C

Non-linearity

0.5°C

Max. deviation

2°C

PIN ASSIGNMENT

Orange Measurement signal for insolation (0 to 10 V)

Red Supply voltage (12 - 24 VDC)

Black GND

Brown Measurement signal for temperature (O - 10
V)

Power supply Temperature and radiation sensor or Power
cap
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13. Contact

Please address any questions on malfunctions or technical problems to:
Service hotline: +49 (0)7123 / 969 — 202 (Monday — Friday, 8 a.m. to 5 p.m)
E-mail: service.aei-power@aei.com

You should have the following data at hand:
e Exact description of the error with error code.

Fehier

BFI Stioruna
SEE1E

bF 1 —HMenue

o Data from the type plate, particularly the device type on the top left of the type
plate.
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14. Certification

The following certificates
o EU Declaration of Conformity

e Clearance certificate
e Unit certificate according to BDEW Medium Voltage Directive. VDE AR-N 4105
e Country certification

can be downloaded from the AE website at www.advanced-
energy.de/de/1TL_3TL_ Downloads.html.
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Bulleted list, 8

Convection, 16, 70

Cooling ribs, 22, 70
Copyright, 3

Day's feed power, 48
Discharging time, 14
Earthing connection, 11, 28
Efficiency, 16

EMC, 13
Erdungsverbindung, 43
Ethernet, 16, 27, 42, 54
Exterior, 16, 23, 28

Feed-in power, 16, 20, 45, 48
Fire protection class, 22
Ground connection, 8, 66
Highlighting, 8

Holding grip, 25

Isolation measurement, 32
Line voltage, 29, 31, 45, 48
Multiple-step instruction, 8

One-step instruction, 8

Original packaging, 23
Packaging, 71

Prerequisite, 8

Result, 8

Reverse current, 32

RS485, 16, 27, 40, 51, 54, 67
Safety regulations, 11, 13
Sensor connector, 62, 64
Solar cell voltage, 46, 48
Specialist personnel, 11
Storage time, 21

Sunclix, 32, 36, 39, 40
SUNCLIX, 32, 33, 36
Symbol, 14

Temperature monitoring, 16
Trademarks, 4

Type of protection, 16, 23

INDEX

Wall-mounting bracket, 24, 25, 26

Yield data
normalized, 20, 48, 49

Yield of the day, 48
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