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Foreword

Thank you for choosing a RCT Power Storage!

You have obtained an innovative, high-quality product with unique features and consistently high efficiency.

RCT Solar Inverters are transformerless, highly flexible and robust. These devices will bring highest possible profit
from your PV power system.

PV array, inverter, cables and other components of the photovoltaic system are
electrical devices which may generate various hazardous risks during
installation, wiring, connecting to the grid, operation, maintenance and service.

WARNING To prevent personal injury or material damage, please read and observe all
documents shipped with the product and information on the product carefully.

ﬂ Keep this manual in a convenient place for future reference.

Declaration of Conformity

The company RCT Power GmbH hereby declares, that the described Power Storage in this document is in
accordance with the essential requirements and the other relevant provisions of the guidelines below.

e Directive 2014/30/EC
(Electromagnetic Compatibility, EMC)

e Directive 2014/35/EC
(Low Voltage Directive)

e Directive 1999/05/EC
(On Radio Equipment and telecommunications Terminal Equipment, R&TTE])

For a detailed EU declaration of conformity, please visit:

Www.rct—power.com



1 About this Document

1.1 Validity, purpose and scope of the document and legal provisions

This document is valid for Power Storage 4.0, 5.0 and 6.0.

Power Storage 4.0, Power Storage 5.0 and Power Storage 6.0 will be referred to as “inverter”, “hybrid inverter”,
“device” or “product” hereinafter unless specified otherwise.

This setup manual contains a general instruction required for installing, wiring, commissioning and operating the
inverters and batteries.

The contents of the manual will be periodically updated or revised due to product development.
The latest manual version can be accessed via www.rct-power.com.

RCT Power GmbH reserves the right to make changes to specifications or documents without prior notice.
RCT Power GmbH shall not be responsible for any damages resulting from use of this document.

This document does not replace any applicable laws, regulations, standards or codes.

Warranty conditions come enclosed with the device. No further warranties can be derived from this document.

1.2 Symbols- and note explanation

Important instructions contained in this manual should be followed during installation, operation and maintenance
of the inverter. They will be highlighted by the following symbols.

Symbol and Note Description

This symbol indicates an immediate danger with a high level of risk which, if
not avoided, will result in death or serious injury.

B

DANGER

B

This symbol indicates an immediate danger with a medium level of risk which,

if not avoided, could result in death or serious injury.
WARNING

This symbol indicates an immediate danger with a low level of risk which, if
not avoided, could result in minor or moderate injury.

B

CAUTION

This symbol indicates a situation which, if not avoided, could result in
equipment or property damage.

2

NOTICE

This symbol indicates important additional information, emphasized contents
or tips which contribute to a better understanding of the inverter and help to
solve problems and save time.




2 Safety Instructions

2.1 Personnel and qualifications

To prevent personal injury or material damage, the inverter and the battery
must only be installed, wired, connected, commissioned, maintained and

serviced by qualified personnel.
WARNING

Qualified personnel eligible to perform the tasks described in this document have following skills and knowledge.
e They are trained in installing electrical devices.
o Theyunderstand the functions of a solar inverter and know how it operates.
e They are familiar with lithium ion batteries.
e They have read and understood the documents shipped with the device.
e They know and use the appropriate tools and equipment to perform the work.
e They are familiar with all applicable laws, regulations, standards and codes for electrical devices.
e They are familiar with safety requirements and safety-related guidelines for electrical devices.
e They are familiar with national work protection laws and regulations.

e They know and use the appropriate personal protective equipment.



2.2 Safety precautions

The Power Storage has been designed and tested strictly according to the international safety regulations.
All safety instructions related to the electrical and electronic device must be complied with during installation,

operation and maintenance.

Risk of death or serious injury due to electric shock!

When the inverter is connected to the utility grid (AC voltage source) and/or to a PV
array which is exposed to sunlight (DC voltage source), high voltage is present within
the inverter components and cabels which can cause fatal electric shocks.

e Any work which involves wiring, connecting or opening the inverter housing
has to be performed by qualified personnel.

e Important: All voltage sources (DC / PV-generator, DC / battery and AC / utility
grid) must be disabled before opening the inverter cover.

e Todisable DC voltage connection turn DC switch to “0”-position.

e Todisable AC voltage connection turn off AC switch, main breaker or fuse.

DANGER
Make sure, other persons don't switch it back during electrical work.
e Todisable DC battery voltage connection both voltage sources (DC / PV-
generator and AC / utility grid) must be disabled and turn battery switch to “0"-
position.
o Wait at least 10 minutes until the capacitors are discharged completely and
verify with appropriate testing device that no voltage is present.
e Make sure other persons keep away from cables and inner inverter parts.
Risk of death or serious injury due to electric arc!
Installations, service and maintenance work may only be carried out by qualified
electrician.
WARNING e Do not expose the product to impact or pressure.
e Do not enable voltage connections until electrical work is finished.
Risk of burns due to hot parts of inverter housing.
Some parts of inverter housing may become hot during normal inverter operation.
e Be careful with touching parts while inverter is operating.
CAUTION

e Do not cover inverter (especially upper side or heat sink].

IS5

NOTICE

e All electrical installations must be made in accordance with local and national
standards and regulations.

e Before connecting the inverter to the electrical grid, contact the local utility
company or grid operator.

e Inorder to prevent personal injury make sure that electrically conductive
surfaces of the whole PV system are grounded.

e Malfunction might impair inverter and battery safety. Do not operate or restart
inverter, if it shows any visible damage or if error message is unclear.

e Inverter contains no owner serviceable parts.
Please contact local authorized personnel if any service work is required.

e Useonly accessories and spare parts approved by the inverter manufacturer.
Never modify the inverter or components of the inverter.

¢ Do not remove nameplate of inverter.

3




3 Product Introduction

3.1 Intended usage

Power Storage 4.0, 5.0 and 6.0 are stationary 3-phase string inverters with a battery connection.
They charge the battery from direct current (DC) supplied by the PV array and convert the direct current into
alternating current (AC) which can be fed into the electricity grid.

Please note:

They are not designed for any other application or connection with other devices. Any use that differs from or goes
beyond the intended usage is considered misuse. RCT Power GmbH shall not be liable for any damage resulting
from misuse. Any misuse will cause the termination of the warranty, guarantee and general liability of the
manufacturer.

B

Fig. 3-1 Intended use of the Power Storage and Power Battery in the PV Power System

Item Description Note

A PV strings gﬂrc;rcjcgzri{]sgtzlrlligZ:;ti:é)tri\;sc;ll);cslzlsltalline silicon and thin-film without
B Battery Power Battery 5.7, 7.6, 9.6, 11.5

C Inverter Power Storage 4.0, 5.0, 6.0

D Household load Household appliances

E Power Switch Switches Household to island mode during utility grid power outage
F Power Sensor Current sensors for power measuring

G Utility grid TT, TN-C, TN-S, TN-C-S

4



3.2 Product description

3.2.1 Scope of delivery

Before shipment our products are checked for proper condition.
Despite careful packaging, transport damage can occur, for which the transport company is generally responsible.

If you notice any damage to the packaging or the Power Storage, please inform immediately the transport
company. If necessary, your specialist dealer will assist you.

Do not install, connect and operate the inverter, if any damage is detected.

Check the content for completeness according to Fig. 3-2.

Fig. 3-2 Delivery Contents

Item Description

1 1x Power Storage

2 1x Wall bracket used to mount inverter onto the wall

3x PV Stick + (Weidmdiller)
3x PV Stick - (Weidmiiller)

4 1x Setup Manual




3.2.2 Product appearance

Fig. 3-3 Product description

Item  Name Description

1 LCD display Display showing information on inverter operation

2 Battery connection area Battery connections and cable entries (see section 5.1 to 5.3)

3 PV switch Nor.rr?al operation: “1”, shuts down inverter when turned to “0”
position and no battery connected

4 PV connector Connection to PV-generator

5 Connection area Connections and cable entries (see section 5.1 to 5.3)

6 Name plate Contained technical data, scan code and symbols

7 Screw hole Screw hole for additional protective grounding of inverter

housing (see section 5.5)




3.2.3 Name plate and cautionary note

Fig. 3-4 Name plate

Item Description

power storage 6.0 ReT™

power

Serial number _

e [IMMITTmER | ——-—:
0065A4600012 -
DC Input T
Max. input voltage 1000 Vv
MPP voltage 265V ... 800V
Max. input current (Iscmax) 2x12A
Battery Input
Voltage range 150V ... 600V
Max. current 20A 2
AC Output
Rated output volt./freq. 3x230v/50Hz
Rated / Apparent output power 60kW/ 6,3 kVA
Max. output current Ix91A
Power factor range -0,8..+08
Enclosure P42 | Safety class | _
[GIAG AL |
'l
10 Min. caumon | 3

1 Serial number
2 Technical data
3 Symbols:

(]3]

Look over the user manual before any work at the inverter.

&C"
L]
Q"
10 Min.

Wait at least 10 minutes after disconnecting the inverter from voltage sources
(utility grid, PV input and battery) before touching inner live parts.

A

DC and AC voltage present in cables and inner parts of inverter.

A

Hot surface! In order to reduce the risk of burns, do not touch the hot surface
when the device is running.

D

CAUTION

High leakage currents. Be sure that grounding connection is established
before connecting power supply (see section 5).




4 Mechanical Installation

4.1 Place of location

Risk of death or serious injury due to fire or explosions!

e Do not mount inverter onto a flammable surface.
e No combustible materials must be stored within 3 metres of the
inverter.
DANGER e Theinverter must not be installed in areas subject to explosion
hazards.
”/
% Select non-flammable, firm wall. Room may not
:: / contain highly flammable goods, liquid or gas.
% : /
Tz e
., 6 Protect the Inverter from snow, rain, direct heat
A radiation (e.g. sun, heater, etc.) and dust.
The following requirements must be fulfilled:
= _ e Relative humidity 5... 95 %
(Eo'n'éofi:ﬁ‘g, - (non condensing).
max. 60°C e Ambient temperature -25 ... 60 °C
RS (40°C at full load).
min. -25°C

e Maximum degree of pollution PD 2.

Make sure, the selected location and surface
supports the weight of the inverter.

]
N

The selected location must be readily and safely
accessible at all times without additional aids
(ladder, scaffold).

N\

|

|
AN\




Place the inverter in an upright
position or slightly tilted backwards.

Do not install it on a horizontal surface
or tilted forwards.

i

Minimum clearance to allow sufficient
by cooling air convection.

Several inverters may not be mounted
over each other to prevent them from
heating each other.

Do not place inverter inside a closed
cabinet.

e Make sure, that there is sufficient air convection around the inverter.
Overheating of the inverter due to poor cooling will result in

ng decreasing performance.

e Theinverter emits noise of maximum 35dB. If installed in places
NOTICE where people might be disturbed by noise, make sure the surface to
which the inverter is attached is not amplifying vibration or sound.




4.2 Mounting

Additionally required material [not included in delivery):

e Minimum 3 to 6 screws with diameter of 6 to 8 mm

e Matching wall plugs

e Matching washers with minimum outer diameter of 18 mm

Mounting Procedure:

Use the wall bracket as template to mark drill
holes at the wall. Use at least one hole left,
middle and right to fix the bracket to the wall
with minimum three screws, washers and wall
plugs.

Attach wall bracket firmly to wall.

Unscrew and take out locking screws on the
upper left and right side of inverter housing.

Insert the retaining bolts found at the rear (top)
of the Power Storage into the openings of the
mounting frame.

Secure the inverter by retightening the reaining
screws.

Check if inverter is safely fixed.

10



5 Electrical Connection

5.1 Overview connection parts

(o d e

o N O >

Fig. 5-1 Overview connection area and inner connection parts

Item  Name Description
Normal operation: “1”
b PV switch Shuts down inverter when turned to “0” position and no battery
connected.
PV i Two independent solar inputs (A & B), connector type:
c connectors
Weidmiiller WM4.
Cabl tri f
d ave enlrle‘s ° Cable entry for the communication interfaces.
communication module
e AC cable entry Entry for cable connecting inverter to utility grid (AC).
h DC battery plugs Input for battery, connector type: Weidmiiller WM4.
| Cable entries to the RJ45 Cable entries for RJ45 connectors, battery, Power Sensor and
connectors Power Switch.
A AC terminal block Terminal block with clamps for inserting L1, L2, L3, N and PE
phases of AC cable.
B Parallel operation clamps Clamps for parallel DC mode (see section 5.3 .
The communication board has a serial RS485 interface, a
c communication board multifu'nt'ion 'relay, 4 digital inputs for ripple con.trol receiver and
other digital inputs and outputs (S0) for connecting current
sensors or displays.
RJ45 connector for Battery o .
D communication via CAN, I/0 communication board for connecting Power Sensor, Power

Power Sensor and Power
Switch

Switch and Battery.

1



5.2 AC connection

Connection procedure:

DANGER

Risk of death or serious injury due to electric shock!

The tasks described in this section have to be performed by qualified
personnel only.

Important: the voltage connections (DC / PV-generator, DC / battery and AC
/ utility grid) must be disabled before any electrical work on inverter.

To disable PV voltage connection turn PV switch to “0”-position (at the
Inverter).

To disable battery voltage connection turn switch to “0”-position (at the
Power Battery Master).

To disable AC voltage connection turn off AC switch, main breaker or fuse.
Make sure, other persons don’t switch it back during electrical work.

Do not enable voltage connections until work is finished.
Make sure other persons keep away from cables and inner inverter parts.

Avoid tensile force on cables and connectors, avoid sharp edges and take
notice to maximum bending radius.

A

WARNING

Risk of death or serious injury due to electric shock or fire!

Do not exchange L, N and PE wires!
Install AC overcurrent protection device (breaker, fuse) of maximum 25A.

Do not connect inverter and loads or more than one inverter to the same
main breaker or fuse.

=3

l—.

15 mm

—

A (.I salid: 0.2 .. 10 mmé
N~ stranded: 0.2 ... 6 mm?
stranded with ferule: 0.25 ... 6 mm*

Required cable:
AWG 24 ... 8

Install AC overcurrent protection device of maximum 25A.

Unscrew and remove cover of inverter. Locate AC terminal block
(see Fig. 5-1).

Unscrew cable gland of AC cable entry.
Strip the cable careful. Take care not to damage stands of the
cable. Feed cable through AC entry.

Push down clamp releases of AC connection terminal with
insulated screwdriver to unlock clamps. Select correct cables and
insert cable endings into clamps L1, L2, L3, N and PE.

Tighten cable gland of AC cable entry to obtain a mechanical strain
relief.

y

NOTICE

Provide an AC disconnection device
(typical miniature circuit breaker 3 pole 6kA, B-characteristic 16A).

Make sure disconnection device is easily accessible at any time.

If required in the country of installation, install a residual-current device
(RCD), or residual-current circuit breaker (RCCB]J, in Germany type B is
required.

12




5.3 PVinputs configuration

A) Independent mode
Independent mode is the default mode.

In this mode each DC-input has an independent MPP tracker. This is especially favorable, if the PV strings differ in
any property like module type, number of PV panels, pitch, orientation or shading of panels, because differences in
these properties result in different MPPs of the two strings.

B) Parallel mode

This section applies only, if several strings with an equal amount of modules are to be connected in parallel and the
maximum input current per input therefore exceeds 12A.

Prerequisites for parallel mode:

e Total current of all strings connected to the inverter does not exceed 24A.
e All strings have identical properties (module type, pitch, orientation and shading of modules).

Example:

If the PV panels are connected into three strings with 8A each, it is still possible to connect them to the inverter
without changing this string configuration. One string is connected to the first of the two DC inputs of the
inverter. Two strings are connected to the second DC input via Y-type cable connectors.

Although total current is within the inverter limit of 24A (3 x 8A), current at the second DC input (where two
strings are connected) is 16A which exceeds allowed limit for each input of 12A. Therefore it is necessary to
parallel the two inputs in order to distribute the current equally.

Paralleling procedure

Risk of death or serious injury due to electric shock!

e The tasks described in this section have to be performed by qualified
personnel only.

e Important: the voltage connections (DC / PV-generator, DC / battery
and AC / utility grid) must be disabled before the tasks are performed.

e Todisable PV voltage connection turn PV switch to “0”-position(at the
Inverter).

e Todisable battery voltage connection turn switch to “0”-position (at
DANGER the Power Battery Master).

e Todisable AC voltage connection turn off AC switch, main breaker or
fuse. Make sure, other persons don’t switch it back during electrical
work.

e Do not enable voltage connections until electrical work is finished.

e Make sure other persons keep away during electrical work.

'_|
15 mm

oo 120 .. 150 MM —————

E @ 2.5 ... 6 mm?

Material not included in delivery.

Required cable:
AWG 24 ...10

Unscrew and remove cover of inverter. Locate
clamps for parallel DC operation mode (see Fig.
5-1).

Push down clamp release with insulated
screwdriver to unlock clamp.
Insert cable endings into clamps X101 and X104.

13



5.4 DC Connection

DANGER

Risk of death or serious injury due to electric shock!

e While the PV array is exposed to sunlight, high voltage up to 1000 V is
present in the DC cables. Make sure nobody touches positive and
negative cable ending at the same time!

e Inverters are transformerless.
Therefore PV array must not be grounded!

e Cable routing: prevent tensile force on cables and connectors, avoid
sharp edges and take notice to maximum bending radius.

ISy

NOTICE

e Check cables for correct polarity.

e Make sure DC switch is turned to “0” position before plugging in
connectors.

e Make sure, PV modules are suitable for maximum system voltage
according to IEC 61730 class A and system voltage does not exceed
maximum input voltage of inverter (see name plate). Overvoltage will
result in destruction of the inverter. Review string layout if necessary.

e Any kind of soiling (dust, moisture, etc) has a negative effect on the
connector system with regard to function over the intended period of
use. Therefore, extreme care must be taken to achieve proper
processing during assembly.

e Voltage in the DC cables correlates to intensity of sunlight on the PV
array. Voltage is lower in morning and evening hours or if panels are
covered.

5.4.1 Assembly of DC connector plugs

Preparing the cable:

40..6,0mm?

Required cable:
@55 ..75mm PV cable

..................... 2PfG 1169/ 08.07

Q

Strip the cable carefully.

Take care not to damage individual stands of the
cable.

Check the length of the exposed wires at the
connector.

Min. 15mm

Max. 16,5mm

Twist the conductor.

14




Inserting the cable:

Do not twist before wiring.

Chose the correct connector type.

Pay attention to the polarity.

Insert the cable straight into the connector.

Make sure that the contact locks with a “click”.

Check the correct locking by a slight pull on the
cable.

Connecting the cable:

Turn on the plug.

Make sure PV switch is turned to “0” position,
then plug corresponding plus and minus poles
into adjacent DC connectors of inverter.

Do not turn PV switch to “1” position until all
electrical work is finished.

15



5.4.2

Battery inputs

Risk of death or serious injury due to electric shock!

e Only battery systems specified and certificated by RCT Power GmbH
are allowed to be connected here! Check cables for correct polarity.

DANGER e Cables may only be connected or disconnected in a voltage-free state.
n%; e Check cables for correct polarity.

e Make sure switch on the Battery is turned to “0” position before
NOTICE plugging in connectors.

Battery inputs of the Power Storage inverter are connected to the battery output of the Power Battery Master.

For a proper function the CAN connection between Power Storage inverter and Power Battery Master is needed.

Cat 5 cable for

CAN connection from
Power Battery Master to
Power Storage Inverter

CAN connection from
Power Battery Master to
Power Battery Stack

- A

Feed the cat 5 cable from Power Battery Master
through the cable entry and insert cable in RJ45
connectors X403(CAN).

positive DC —
Connector

— negative DC
Connector

Battery DC input of the Power Battery.
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5.5 Disconnection from voltage sources

DANGER the battery housing has to be performed by qualified personnel.

Risk of death or serious injury due to electric shock!

When the inverter is connected to the utility grid (AC voltage source) and/or to
a PV array which is exposed to sunlight (DC voltage source), high voltage is
present within the inverter components which can cause fatal electric shocks.

e Any work which involves wiring, connecting or opening the inverter or

e Make sure other persons keep away from cables and inner inverter
parts.

WARNING under load.

Risk of death or serious injury due to electric arc!

When the inverter is connected to a PV array which is exposed to sunlight (DC
voltage source), high voltage is present within the cables and inverter
components which can cause electric arcs when DC plugs are disconnected

Electric arcs can cause fatal electric shocks or burns.

Disconnection procedure:

Step Description

1 Locate PV switch of inverter (see Fig. 5-1) and turn to “0” position.

2 Locate ON/OFF switch of Battery and switch to "0” position.

3 Locate and switch off circuit breaker, main breaker or fuse for disconnecting inverter from utility
grid.

4 Wait 10 minutes until capacitors have discharged and check the voltage.
Disconnecting DC side (PV and Battery):

5 Locate DC connectors.
Press latches of male plug together to unlock plug parts and pull off DC plugs.
Disconnecting AC side:
Unscrew and remove cover of inverter. Locate AC terminal block (see Fig. 5-1).

6

Push down clamp releases of AC connection terminal with screw driver to unlock clamps. Pull out
cable endings from clamps L1, L2, L3, N and PE.

Unscrew cable gland of AC cable entry (see Fig. 5-1) and pull out cable through entry carefully.
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5.6 Second protective earth connection

If required in the country of installation, attach a second protective earth connection to the inverter housing.

Inverter housing
(Fig. 1, f)

Conical spring or
contact washer

D
Com—

PE cable with ring terminal

Screw: M5 A @ 25 ... 6 mm?

Fig. 5-6 Material not included in delivery.

Connection procedure:

Locate second protective earth terminal at lower right side of inverter housing.

Assemble connection parts as shown in Fig. 5-6.

Attach cable ending to potential equalization.
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5.7 Power Switch

This section applies only if Power Switch is existing and in connection with a
battery system.

In case of a power failure, the battery system in connection with the Power
Switch ensures that your household loads are still supplied.

In case of an grid outage, the household will be disconnected from the grid by
ﬂ the Power Switch and the household is supplied by battery only.

If the grid supply returns, the Power Switch switches back and connects the
household to the grid again without an interruption.

Remember: There is still an outage to the houshold for a very short time!

This is not an uninterruptible power supply! It is no replacement for UPS to
protect devices that can not handle power outage e.g. servers, medical
devices etc.

Disconnect from voltages sources (see section 5.5).

Place the Power Switch in or near the service entrance box.
For further details regarding installation of Power Switch refer to Power Switch Manual.

After the commissioning, you can activate the Power Switch in the APP under Device - Settings - Device settings
- scroll down and set Power Switch is available.
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5.8 Power Sensor

The Power Storage functionality depends on energy consumption

measurement.
ﬂ The Power Sensor allows a 3-phase current monitoring with a simple

installation without disconnecting the cables.

This section applies only if Power Sensor is existing.

—— current sensor L1 \

Power Sensor

Connector to
the 1/0 Board

— current sensor L3

Disconnect from voltages sources (see section 5.5).
Place the Power Sensor in the service entrance box.

Click the 