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About This Manual

Scope of Validity

This manual is an integral part of X1-IES system. It describes the
installation, electrical connection, commissioning, maintenance and
troubleshooting of the product. Please read it carefully before operation.

This X1-IES system includes X1-IES series inverter and T-BAT-SYS-HV-S50E.

X1-1ES series inverter models:

X1-1ES-2.5K X1-1ES-3K
X1-1ES-3.7K X1-1ES-4.6K
X1-1ES-5K X1-1ES-6K
X1-1ES-8K

T-BAT-SYS-HV-S50E components:

BMS (TBMS-MCS0800E) Battery module (TP-HS50E)

Base Cover (with series box inside)

Note:

"X1-IES system"” is a residential single-phase photovoltaic storage hybrid
inverter system.

"X1-IES series inverter” (inverter for short) refers to the energy storage
inverter that supports photovoltaic grid-connected.

“3K"means rated output power of 3kW.

“T-BAT-SYS-HV-S50E" (T-BAT-SYS for short) is the name of battery system.
It includes BMS, battery modules, base, cover and series box.

"BMS" is an electronic system that manages rechargeable batteries. It is
installed on battery module (s). Its model name is TBMS-MCS0800E.

"Battery module” is an electrical battery that can charge or discharge
loads. It is installed under a BMS or a cover. Its model name is TP-HS50E.

"Base” is used to support the batteries. It is installed under the battery
module (s).

"Cover” is installed on the top battery module of the expansion battery
tower.



"Series box" is used to connect the two towers through wiring. It is
installed on the top battery module of the expansion battery tower and
inside the "cover".

Target Group

The installation, maintenance and grid-related setting can only be
performed by qualified personnel who

¢ Arelicensed and/or satisfy state and local jurisdiction regulations.

¢ Have good knowledge of this manual and other related documents.

Conventions

The symbols that may be found in this manual are defined as follows.

Symbol Description

& DANGER will result in death or serious injury.

Indicates a hazardous situation which, if not avoided,

&WARNING could result in death or serious injury.

Indicates a hazardous situation which, if not avoided,

Indicates a hazardous situation which, if not avoided,

could result in minor or moderate injury.

Provides tips for the optimal operation of the
product.

Change History
Version 01 (2023-11-15)
Updated 2.3.2 Control Panel (Added the description about idle state)
Updated 2.4.1 Working Mode (Modified TOU mode)
Updated 7.3.7 Monitoring Connection (Modified WiFi and LAN mode)
Version 01 (2023-10-31)
Added 2.5kW inverter
Version 00 (2023-08-04)

Initial release












1 Safety

11 General Safety

The X1-IES system has been meticulously designed and thoroughly tested to comply
with all relevant state and international safety standards. Nevertheless, like all electrical
and electronic equipment, safety precautions must be observed and followed during the
installation of the X1-IES system to minimize the risk of personal injury and ensure a safe
installation.

Please thoroughly read, comprehend, and strictly adhere to the comprehensive instructions
provided in the user manual and any other relevant regulations prior to the installation

of the X1-IES system. The safety instructions in this document serve as supplementary
guidelines to local laws and regulations.

SolaX shall not be liable for any consequences resulting from the violation of the storage,
transportation, installation, and operation regulations outlined in this document. Such
consequences include, but are not limited to:

. Device damage caused by force majeure events, such as earthquakes, floods,
thunderstorms, lightning, fire hazards, volcanic eruptions, and similar events.

. Device damage due to human causes.

. The bearing capacity of the ground and the wall can not bear the weight of the
device.

. Usage or operation of the X1-IES system in violation of local policies or
regulations.

. Failure to comply with the operation instructions and safety precautions provided
with the product and in this document.

. Improper installation or usage of the inverter in unsuitable environmental or
electrical conditions.

. Unauthorized modifications to the product or software.
. Device damage occurring during transportation by the customer.
. Storage conditions that do not meet the requirements specified in this document.

. Installation and commissioning performed by unauthorized personnel who
lack the necessary licenses or do not comply with state and local jurisdiction
regulations.
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1.2  Safety Instructions of PV, Inverter, Grid and Battery

Save these important safety instructions. Failure to do so may result in damage to the X1-
IES system and injury or even loss of life.

1.2.1  Safety Instructions of PV

(N DANGER!

Potential risk of lethal electrical shock associated with the photovoltaic (PV) system

» Exposure to sunlight can result in the generation of high DC voltage by PV modules,

» which can lead to electric shock causing severe injuries or even death.

» Never touch the positive or negative poles of the PV connecting device, and avoid
touching both poles simultaneously.

* Do not ground the positive or negative poles of the PV modules.

* Only qualified personnel can perform the wiring of the PV modules.

™\ WARNING!

» Make sure that the input DC voltage does not exceed the maximum DC input voltage
specified for the inverter. Overvoltage can cause irreversible damage to the inverter,
and such damage is not covered by the warranty.

1.2.2  Safety Instructions of Inverter

™\ DANGER!

Lethal danger from electrical shock due to the inverter

» Only operate the inverter if it is in a technically faultless condition. Operating a faulty
inverter may lead to electric shock or fire.

» Do not attempt to open the enclosure without authorization from SolaX.
Unauthorized opening of the enclosure will void the warranty and can result in lethal
danger or serious injury due to electric shock.

» Make sure that the inverter is reliably grounded before any operation to prevent the
risk of electric shock causing lethal danger or serious injury.

» Only qualified personnel can perform the installation, wiring, maintenance of the
inverter by following this document and the related regulations.

N\ WARNING!

» During operation, avoid touching any parts of the inverter other than the DC switch
and LCD panel (if any).

» Never connect or disconnect the AC and DC connector while the inverter is running.

e Prior to conducting any maintenance, turn off the AC and DC power and disconnect
them from the inverter. Wait for 5 minutes to fully discharge the energy.




Safety

™\ WARNING!

Potential danger of scalding due to the hot enclosure of the inverter
« Avoid touching the inverter while it is running, as it becomes hot during operation
and may cause personal injuries.

™\ WARNING!

* The series inverter should be coupled with a high voltage battery. When handling the
battery, follow all the safety instructions of the manufacturer.

« Make sure that children are supervised to prevent them from playing with the device.

« Pay attention to the weight of the inverter and handle it properly to avoid personal
injuries.

« Use insulated tools when installing the device, and always wear personal protective
equipment during installation and maintenance.

NOTICE!

« If an external Residual Current Device (RCD) is required by local regulations, verify
the type of RCD required. It is recommended to use a Type-A RCD with a rating of
300 mA unless a lower value is required by the specific local electric codes. When
required by local regulations, the use of an RCD type B is permitted.

* Keep all product labels and the nameplate on the inverter clearly visible and
wellmaintained.

1.2.3  Safety Instructions of Utility Grid

NOTICE!

+ Only connect the inverter to the grid with the permission of the local utility grid
company.

1.24  Safety Instructions of Battery (T-BAT-SYS)

General Safety Precautions

D Overvoltage or wrong wiring may damage the battery module and cause
combustion which may be extremely dangerous;

. Leakage of electrolytes or flammable gas may be occurred due to any type of
product breakdown;
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Do not install the battery module in places where flammable and combustible
materials are stored, and in which an explosive atmosphere is present;

The battery module wiring must be carried out by qualified personnel;
Battery module must be serviced by qualified personal;

Ensure that the grounding cable is connected before handling the battery
module.

Battery Handling Guide

Do's

DO keep the battery module away from flammables materials, heat sources, and
water sources;

DO keep the battery module out of reach of children and animals;

DO practice proper battery storage by keeping the battery module in a clean
environment, free of dust, dirt and debris;

DO store the battery module in a cool and dry place;
DO seal the outer cable connection hole to prevent ingress of foreign objects;
DO confirm that the wiring of the device must be correct;

DO install the device according to the local standards and regulations.

DO NOT expose the battery module to an open flame, or the temperature in
excess of 140°F/60°C;

DO NOT store or install the battery module in direct sunlight;

DO NOT install or operate the battery module in places where there is excessive
moisture or liquids;

DO NOT place the battery module in a high-voltage environment;

DO NOT disconnect, disassemble or repair the device by unqualified personnel.
Only a qualified personnel is allowed to handle, install and repair the device;

DO NOT damage the device by dropping, deforming, impacting, cutting or
penetrating with a sharp object. Otherwise, it may cause a fire or leakage of
electrolytes;

DO NOT touch the device if liquid spill on it. There is a risk of electric shock;
DO NOT step on the packaging or the device may be damaged;
DO NOT place any objects on top of the battery module;
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. DO NOT charge or discharge a damaged battery module;
. DO NOT dispose of the battery module in a fire. It may cause leakage or rupture;

. DO NOT mix different types or makes of the battery module. It may cause leakage
or rupture, resulting in personal injury or property damage.

Response to Emergency Situations

In case the battery module leaks electrolyte or any other chemical materials, or gas may
be generated due to the leakage of battery module, be sure to avoid contact with the
discharge at all times. In case of accidentally coming into contact with them, please do as
follows:

. In case of inhalation: Leave the contaminated area immediately, and seek medical
attention at once;

. In case of contact with eyes: Rinse eyes with running water for 15 minutes, and
seek medical attention;

. In case of contact with skin: Wash the contacted area thoroughly with soap, and
seek medical attention;

. In case of ingestion: Induce vomiting, and seek medical attention.

If a fire breaks out where the battery module is installed, please do as follows:

. In case the battery module is charging when the fire breaks out, provide it is
safe to do so, disconnect the battery module circuit break to shut off the power
charge;

. In case the device is not on fire yet, use a Class ABC fire extinguisher or a carbon

dioxide extinguisher to extinguish the fire;

. If the battery module catches fire, do not try to put out the fire, and evacuate
immediately.

. The battery module may catch fire when it is heated above 302°F/60°C; and in
case of catching fire, it will produce noxious and poisonous gas, DO not approach
and keep away.

Effective ways to deal with accidents

. In case of the damaged battery module, place it into a segregated place, and call
the local fire department at the place where the user lives or qualified personnel.

. If any part of the battery module, or wiring is submerged, DO stay out of the
water and DO NOT touch anything; If the battery module gets wet, DO NOT
touch it.

. If the battery module is damaged, DO NOT use it. Otherwise, it may result in both
personal injury and property damage.
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D DO NOT use the submerged battery module again, and contact the qualified
personnel for assistance.

. DO contact SolaX immediately for assistance if the user suspects that the battery
module is damaged.

» Do not crush or impact battery; make sure dispose of it according to relevant safety
regulations.

The battery module may catch fire when heated above 150°C/302°F.

In case of catching fire, the battery module will produce noxious and poisonous
gases, please keep away the battery.

» Damaged batteries may leak electrolyte or produce flammable gas. If users suspect
that the battery is damaged, please contact SolaX for advice and information
immediately.

All operations of T-BAT SYS-HV relating to electrical connection and installation must
be carried out by qualified personnel.

If the battery module is not installed within a month after receipt, it must be charged
for maintenance. Non-operational batteries should be discarded according to the
local regulations.
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13 Additional Safety Instructions

Surge protection devices (SPDs) for PV installation

» Over-voltage protection with surge arresters should be provided when the PV power
system is installed. The grid connected inverter is fitted with SPDs in both PV input
side and MAINS side.

Direct or indirect lightning strikes can cause failures. Surge is the main cause of lightning
damage to most devices. Surge voltage may occur at photovoltaic input or AC output,
especially in remote mountain areas where long distance cable is supplied.

Please consult professionals before installing SPDs.

The external lightning protection device can reduce the influence of direct lightning strike,
and the lightning protection device can release surge current to the earth.

If the building installed with external light protection device is far away from the inverter
location, in order to protect the inverter from electrical and mechanical damage, the
inverter should also install an external lightning protection equipment.

In order to protect DC system, the level 2 surge protection equipment is needed between
DC cable of inverter and photovoltaic equipment module.

In order to protect the AC system, the level 2 surge protection equipment should
be installed at the AC output, located between the inverter and the grid. Installation
requirements must comply with IEC61643-21 standard.

All DC cables shall be installed in a distance as short as possible, and the positive and
negative cables of the same input need to be bundled together to avoid causing loops in
the system. Minimum distance installation and binding requirements also apply to auxiliary
grounding and shielding grounding conductors.

Anti-lslanding Effect

The islanding effect means that when the power grid is cut off, the grid-connected power
generation system fails to detect the power outage and still supplies power to the power
grid. This is very dangerous for the maintenance personnel and the power grid on the
transmission line. The inverter's use active frequency offset method to prevent islanding
effect.
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PE Connection and Leakage Current

Allinverters incorporate a certified internal Residual Current Monitoring (RCM) in order to
protect against possible electrocution and fire hazard in case of a malfunction in the PV
array, cables or inverter. There are 2 trip thresholds for the RCM as required for certification
(IEC 62109-2:2011).

The default value for electrocution protection is 30mA, and for slow rising current
is 300mA. the house loads. If an external RCD is required by local regulations, it is
recommended to choose a Type-A RCD with the rating residual current of 300 mA.

» High leakage current!
» Earth connection essential before connecting supply.

A faulty ground connection can result in equipment failure, personal and death injuries,
and electromagnetic interference. Ensure correct according to grounding to IEC62109 and
conductor diameter according to STANDARD specification. Do not connect the grounding
end of the equipment in series to prevent multi-point grounding. Electrical appliances
must be installed in accordance with the wiring rules of each country.

For United Kingdom

The installation that connects the equipment to the supply terminals shall comply with the
requirements of BS 7671. Electrical installation of PV system shall comply with requirements
of BS 7671 and IEC 60364-7-712. All protective devices cannot be changed.

User shall ensure that equipment is so installed, designed and operated to maintain at all
times compliance with the requirements of ESQCR22(1)(a).



2 Product Overview

2.1  System Description

System Overview
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Figure 2-1 System overview diagram
X1-1ES system

The X1-1ES system is an energy storage system that integrates the inverter and
T-BAT-SYS into one.
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Inverter

The inverter is a transformerless single-phase PV grid-connected inverter which is
designed to convert the direct current generated from the PV modules into grid-
compatible AC current and feeds the AC current to the utility grid or store in the
batteries for future use. The way it works depends on user preferences.

T-BAT-SYS

The T-BAT-SYS is a high voltage battery. The battery communicate with inverter
via BMS and must comply with the specification of regulations.

PV Array

For 3 kW to 3.7 kW inverter, the number of PV string is two. For 4.6 kW to 8 kW
inverter, the number of PV string is three.

CT
CT is a device that monitors the input and output current of the grid.

Grid
220V / 230V /240V grid are supported.

SolaX Cloud
SolaX Cloud is an intelligent, multifunctional monitoring platform that can be
accessed through either wired or wireless connection. With the SolaX Cloud, the
operators and installers can view the real-time data.

DRM

DRM is applicable for AS NZS 4777.2-2015. With the use of an external control
box, active or reactive power regulation can be realized in a timely and fast
manner, and the inverter can be operated stably during the process of regulation.

Adapter Box

SolaX Adapter Box is matched with a heat pump with the function of dry contact,
which can realize heat pump integrated photovoltaic inverter energy system
management.

Datahub

DataHub is a device for monitoring platforms of photovoltaic power generation
systems, which enables data collection, storage, output control, centralized
monitoring, and centralized maintenance of devices such as inverters, electricity
meters, and environmental monitoring instruments in photovoltaic power
generation systems.

EV Charger

SolaX EV Charger is used for charging electric vehicle.
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2.2  Supported Power Grid

There are different ways of wiring for different grid systems. Three grid types, TT / TN-S /
TN-C-S are shown as below:

T
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>

Figure 2-2 Supported power grid TT
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vy L3

N N
| J_DE
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-

Figure 2-3 Supported power grid TN-S

TN-C-S

N | . N
I TT
= L N PE =

Figure 2-4 Supported power grid TN-C-S
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2.3  Appearance
Type label OLED panel
DC switch, Button
I |__Upgrade/Dongle
port
—GridgEPS port
L] _ —PV port
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[ . Il Electrical
Button, =) BMS connection
S\t\‘/it(c)): Q@. i area of
% T-BAT-SYS
Battery module
I Battery module i
|\ p
Battery module
Base
Figure 2-5 Apprearance of Battery (T-BAT-SYS) and Inverter
Table 2-1 Desciption of appearance of Battery (T-BAT-SYS) and Inverter
ltem Description
Type label identifies the device type, serial number, specific DC/AC
Type label e
parameters, certification, etc.
Including screen, indicators and keys.
LCD panel Screen displays the information; indicators indicates the operating
status of inverter. Keys is used to perfom the parameter setting.
DC switch Connect or disconnect the PV input.
Button Power on or off the X1-IES system.

Upgrade/Dongle

Port for Upgrading and Communication module connection.
Communication module includes WiFi, LAN and 4G (optional).

Grid&EPS
connection area

Connect Grid and EPS cables.
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2.3.1 Dimensions

. Dimension of Inverter
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Figure 2-6 Dimension of Inverter

. Dimension of Battery (T-BAT-SYS)
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Figure 2-7 Dimension: BMS (TBMS-MCS0800E)
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Figure 2-8 Dimension: Battery module (TP-HS50E)
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i il i
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Figure 2-9 Dimension: Base

e

Figure 2-10 Dimension: Series box
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Table 2-3 Definition of keys

Key Definition
ESC key Exit from the current interface or function
Up key Move the cursor to the upper part or increase the value
Down key Move the cursor to the lower part or decrease the value
Enter key Confirm the selection

Note:

When the inverter is in an idle state, you can reset the work mode, the Min SOC and the
charging periods through the inverter LCD or the SolaX APP to charge the battery to the
Min SOC in the charging periods and then awaken the inverter. Please make sure that

the actual battery SOC - the modified Min SOC > 2% under a specific work mode, so that
other modifications are effective. When the current system time is within the new charging

periods you reset, the battery begins charging.

17
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Communication loss of inverter Flash Off Off Flash

Communication loss of battery module Off Flash Off Flash

In case of pressing and holding BMS button, there are two circumstances as follows:

¢ Press and hold BMS button for more than 5 seconds but less than 20 seconds, the
system will enter a startup mode of inverter.

¢ Press and hold BMS button for more than 20 seconds, the system will enter the Black
Start.

Black Start

The equipment can provide Black Start capacity, meaning that our energy storage inverter
and battery can continue to run even if the power grid and photovoltaic module are out of
service. The startup procedure for Black Start is as follows:

. First stage: in case of pressing and holding the BMS button for less than 20
seconds, the status light will flash green light for 1 second and then turn off for 4
seconds, with a period of 5 seconds.

. Second stage: after pressing and holding the BMS button for more than 20
seconds, the status light will come on solid green light, and SoC power indicators
will flash as follows:

»  Firstly, the indicator SoC3 comes on blue, and the rest of the indicators are
off;

»  Secondly, the indicators SoC2 and SoC4 come on blue, and the rest of the
indicators are off;

»  Thirdly, the indicator SoC1 comes on blue, and the rest of the indicators are
off;

» Finally, all SoC power indicators are off. The time interval between each step
is 0.1 seconds.

« In the case of the second stage, the BMS button should be released at anytime in the
process.

20
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2.3.3 Ports

. Ports of Inverter

Grid&EPS | |

Figure 2-13 Ports of Inverter

Table 2-8 Description of ports of Inverter

ltem Description

A DC switch

B Switch button

c Port for U_pgrgding and C.ommunicat‘ic_)n module connec.tion.
Communication module includes WiFi, LAN and 4G (optional).

D Ground connection port
Grid and EPS Port

F PV connection port

G CT/ Meter Port

COM port

21
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ltem Description

J HEAT: Connect the HEAT port of the series box (if any), or a short-circuit plug
must be inserted into the port.

DIP Switch

A DIP Switch is equipped on the BMS.

After
opening

Figure 2-15 DIP Switch
Table 2-10 Definition of DIP switch

Description
DIP Switch1  Areserved function
DIP Switch 2 A reserved function
DIP Switch 3 A reserved function
DIP Switch 4 Terminal resistance

to inverter.

o The DIP switch 4 shall be flipped down (open the circuit) when connecting the BMS

In case of parallel connection, only shall be the DIP switch 4 on the last BMS be
flipped down (open the circuit), and the DIP switch 4 on the rest of BMS shall be
flipped up (close the circuit).

The DIP switch 4 is pressed at the factory settings.

To adjust the DIP switch, a small flat-head screwdriver shall be prepared by users.

23
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Battery Module (TP-HS50E)

A hot-plug interface that is connected to the
bottom of the battery module or the BMS.

-
03
-

A hot-plug interface that is connected to the
bottom of the battery module or the base.

Figure 2-16 Details: Battery module (TP-HS50E)

Base

A hot-plug interface that is connected
to the bottom of the battery module.

Figure 2-17 Details: Base
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Series Box

The series box shall be installed in case the battery modules purchased exceed 4 sets
(including 4).

Figure 2-18 Details: Series box
Table 2-11 Description of ports

ltem Description
A GND: Connect to the grounding port of the BMS.
B COM: Connect to the COM port of the BMS.
C B-: Connect to the B- of the BMS.
D B+: Connect to the B+ of the BMS.
E HEAT: Connect to the HEAT port of the BMS.

25
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2.34  Symbols on the Label
Table 2-12 Description of symbols

Symbol Description

CE mark.
The inverter complies with the requirementsof the applicable CE
guidelines.

TUV certified.

UKCA mark.
The inverter complies with the requirements of the applicable UKCA
guidelines.

Additional grounding point

Beware of hot surface.
The inverter can become hot during operation. Avoid contact during
operatior.

Danger of high voltages.
Danger to life due to high voltages in the inverter!

Danger.
Risk of electric shock!

Observe enclosed documentation.

The device can not be disposed together with the household waste.

Do not operate this inverter until it is isolated from battery, mains and on-
site PV generation suppliers.

@16 > PP e

Danger to life due to high voltage.

There is residual voltage existing in the inverter after powering off, which
needs 5min to discharge.

Wait 5min before you open the upper lid or the DC lid.

B>

RCM mark of conformity.

The battery module may explode.

45
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Symbol

Description

Keep the battery system away from children.

Keep the battery system away from open flames or ignition systems.

2 ®@

Do not dispose of the battery module together with household waste.

The battery system must be disposed of at a proper facility for
environmentally-safe recycling.

27
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Feed-in Priority

The feed-in priority mode is suitable for areas with
high feed-in subsidies.

The power of PV will supply the loads first, and
surplus power will feed into the grid, then the
remaining power will charge the battery.

Priority: Loads > Grid > Battery

Backup mode

The back-up mode is suitable for areas with frequent
power outages.

This mode will maintain the battery capacity at
relatively high level, to ensure that the emergency
loads can be used when the grid is off. Same working
logic with "Self-use” mode.

Priority: Loads > Battery > Grid

* For the above three work modes, when the power of PV is insufficient to supply the
loads, the battery will supply the loads. If the battery is insufficient, then the grid will supply
the loads.

Manual: This work mode is for the after-sales team to do after-sales maintenance.

For off-grid status, there is only one work mode: EPS (Off-grid).

EPS (Off-grid)

In case of power failure, the system will supply EPS
loads through PV and battery. (The battery must be
installed. And the EPS loads must be less than the
minimum of the following two values: the sum of the
maximum battery discharge power and the maximum
PV output power, or the overload limit power of the
inverter.)

=

The power of PV will supply the loads first, and
surplus power will charge the battery.

Priority: Loads > Battery

* The battery will stop discharging when SoC=min SoC. But due to self consumption of the
battery, sometimes the battery will stop discharging when SoC < min SoC.

For on-grid status, if the battery SoC < (min SoC-5%), the inverter will take energy from grid
to charge battery SoC to (min SoC+1%).

For off-grid status, if the battery SoC <min SoC, the inverter can not enter EPS mode (the
battery can not discharge unless its SOC reaches Min ESC SoC (Default: 20%, settable) )

29
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Peak shaving mode

Peak shaving mode is set for leveling out peaks in electricity use. The system is intelligently
controlled to ensure charging takes place during off-peak hours and discharging occurs
during peak hours.

Powers peak Shaving Mode

(Assuming peak power from 7:00 to 9:00 and from 18:00 to 23:00)
Idea: Leveling out peaks in electricity use

Battery powers the load

Expected PV
power curve

Grid
consumption
curve

ChargeFromGrid Period

/

e

The grid

The grid charges powers the load

the battery

Charge the battery
until SOC reaches
Reserved SOC

The grid
powers the load

P powers

Load fluctuation the load
L

T
PV powersjthe load

0 Time Line 18:00 23:00

Battery " "
Bﬂ!lewﬁﬁiii%ﬁﬁi...iﬁﬁ%%%
socC

Working e CaE) m %
mode

Figure 2-19 Peak shaving mode

el

7:00 9:

Time Period Inverter working status

Period A ¢ Battery charging period during which discharging is not allowed and
the grid will charge the battery first for peak shaving.

Load < Peaklimits
(PV+grid — load)
¢ The PV and grid will power the load.

PeriodB&D | oad > Peaklimits
(PV + battery+grid — load)
e The battery will discharge energy for loads and thus reduce the
amount of energy purchased from the grid.

Period C (PV — battery — load — grid)
¢ The battery does not discharge. The PV will charge the battery to the
"Reserved SOC" first and then supply power for loads, with the surplus
power feeding into the grid. Charging the battery first in this period is
storing energy for the peak shaving.

Note:

PeakLimits: The load consumption from grid side. The settable range: 0-60000 W.
Reserved SOC: The lower limit of SOC required for later peak shaving period. The default
value is 50%. The settable range is 10~100%.
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TOU mode

In the TOU mode, different working modes, i.e Self-use, Charging, Discharging, Peaking
shaving and Battery off can be set for different time periods in accordance with actual
needs and environment conditions through SolaX Cloud App or Web.

The day can be divided into up to 24 time slots, and the minimum time slot is 15 minutes,
independent working mode can be set for each time slot. Please refer to Web Guide or
App Guide for details about how to set the TOU mode.

Time Slot Working Mode

KXXAXXX Choose one mode from Self-use / Charging / Discharging /
(e.g 0:00~0:15) Battery off / Peaking shaving
Note:

Self-use: Same working logic with "Self-use Mode", but it is not limited by the charging and
discharging time slots. The priority of PV: Loads > Battery > Grid.

Charging: The power of PV will charge the battery as much as possible to the set SOC of
Charge BAT to (%). You can set whether to Charge from grid. The default value of Charge
BAT to (%) is 100%. When the battery reaches the set SOC, the surplus power will perform
"Self-use Mode" or supply to the grid ( based on the system setup), at this point, Charge
from grid is not allowed.

Discharging: If allowed by the battery, the system outputs a specified power from the grid
based on the set output percentage, controlling the power at the AC port. You need to
set the RatePower (%) through Web or App when choosing Discharging mode. When the
battery Discharge to (%) reaches the set SOC, the inverter performs "Self-use Mode".

Peak shaving: The working logic is that when the power consumption from the grid
exceeds the set PeakLimit value, the battery is allowed to discharge power. The excess
power beyond the limit is provided by the combination of photovoltaic and battery to
ensure that the maximum power purchased from the grid does not exceed the set limit.
You need to set the PeakLimit value through Web or App when choosing Peak shaving
mode.

Battery off: The battery neither charges nor discharges. The power of PV will supply to
loads or the grid. Only when the battery SOC is lower than the system (TOU) Min SOC, the
battery can be charged.
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24.2  Circuit Diagram

The inverter is equipped with multi-channel MPPT for DC input to ensure maximum power
even under different photovoltaic input conditions. The inverter unit converts DC into

AC that meets the requirements of the power grid and feeds it into the power grid. The
lightning arrester at AC / DC side can realize the function of surge protection. The principle
design of inverter is shown in the figure below:

PV1+ O0— — I EPS-L
PVL- o— DC PV INV — & k EPS-N
PV2+ switch L
Vo o] DC/DC DC/AC
PV3+ o— — Grid-L
PV3- o— M —_ Grid-N
DC SPD AC SPD
o— [ |
BAT+ BAT
DC/DC
BAT- o

Figure 2-20 Circuit Diagram
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Product Overview
Diagram A: N line and PE line are separated from each other, and the common load is
connected to the EPS port; (For most countries)

Dongle

-

K
[z
V2>
PV3 >

X1-IES system

Grid
[L]NPE]
[olo]

Grid
EE
w
BAT+ BAT- BMS COM I:
'l Meter/CT[}
L I

®

® - ®

N-BAR for EPS loads N-BAR for loads

5

Figure 2-21 N line and PE line separate wiring, common load connected
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Diagram B: N line and PE line are combined together, and the common load is
connected to the EPS port; (Apply to Australia)

Dongle &

Grid

X1-1ES system

]
BAT+ BAT- BMS CcoML] :
11 Meter/CT[ f==-=- H

L

N
_[ ® -
E-BAR

PE

PS|  Grid
[CIN] [V
Q|9 [elle)
’...-.-.-.,
H
H
H
H
q i
J—
<
Q
2
os)
@
[\
=
[o)

Breaker
Breaker

N-BAR for EPS loads N-BAR for loads

5

Figure 2-22 N line and PE line combine together, common load connected

NOTICE!

* When power cuts suddenly, the inverter connects the N line of EPS load with the
ground through relay, providing a fixed zero potential for EPS load and ensuring
the safety of electricity use by users. Make sure the value of the inverter load is less
than that of EPS rated power, otherwise the inverter will stop and alarm overload
fault. Confirm with the grid operator whether there are special regulations for grid
connection.




Product Overview

2.5 Micro Grid

Due to islanding effect, on-grid inverters are unable to work during off-grid. This feature
makes users lose the PV energy of on-grid inverter when off-grid. Micro-grid is a function
that makes X1-IES series inverters stimulate the grid to active on-grid inverter during off-
grid. By connecting on-grid inverter to the EPS port of the X1-IES series inverter, the X1-IES
series inverter is able to use PV or battery energy to active on-grid inverter when utility lost.

Dongle =
I
Grid
©
X1-IES system 6 = W On-grid inverter

2 e

i E BAR
BAT+ 8AT- BMS COML] [©® -8}
Lp CT/Meter
LI B

“ Breaker

N-BAR for EPS loads N-BAR for loads

Figure 2-23 Micro grid diagram

Compatibility

On-grid inverter: Any brand on-grid inverter that supports "Response to an increase in
frequency”.

On-grid inverter outout power < Max X1-IES series inverter EPS output power

On-grid inverter outout power < Max battery charging power

Battery
Quantity

On-grid
inverter power
upper limitation
for HS50E

5.12 kW 10.24 kW 15.36 kW 20.48 kW

* Since X1-IES series inverter is unable to control on-grid inverter, therefore X1-1ES series
inverter can not achieve zero injection when loads power + battery power < on-grid
inverter output power.

35



36

Transportation and Storage

3

Transportation and Storage

If the X1-

IES system is not put into use immediately, the transportation and storage

requirements needs to be met:

Transportation

Storage

Observe the caution signs on the packaging of the device before transportation.

Pay attention to the weight of the device. Be cautious to avoid injury when
carrying the device. Two installers are recommended.

When carrying the equipment by hand, wear protective gloves to prevent injuries.

When lifting up the device, hold the handle position and the bottom position of
the device. Keep the device horizontal in case of falling down due to tilt.

The device must be stored indoors.

Do not remove the original packaging material and check the outer packaging
material regularly.

The storage temperature should be between -30°C and +53°C . The humidity
should be between 5% and 65%.

Stack the device in accordance with the caution signs on the carton to prevent
the device falling down and damage. Do not place it upside down.



4  Preparation before Installation

41 Selection of Installation Location

The installation location selected for the X1-1ES system is quite critical in the aspect of the

guarantee of machine safety, service life and performance.

. It has the IP66 ingress protection, which allows it to be installed outdoor;

. The installation position shall be convenient for wiring connection, operation and

maintenance.

411  Environment Requirement

Make sure the installation site meets the following conditions:
. The operating temperature: -30°C to +53°C ;
. The humidity shall be between 5-95%;

. Do not install the device in the areas where the altitude exceeds 3000 m;

. Install the device in a well-ventilated environment for heat dissipation;

. Do not install the device in areas with flammable, explosive and corrosive
materials;

. Do not install the device in areas near combustibles and antenna

. You are recommended to install an awning over it. Direct sunlight, rain exposure

and snow laying up is not allowed.

4 2\ 4

J

-30°C -+53°C

I
“ 5-95%RH : v

* %-t
% *

v

\_ ) No direct sunlight \_ No rain exposure ) No snow lay up
4 N/ N\
* £ AN g
% S ﬂ
Near combustibles J{ _ Directsunlight ~ J{ _ Rain exposure  J\ Snow lay up ) Near antenna
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Install the device 500 meters away from sea and at the place where the sea
breeze does not directly hit.

Figure 4-2 Incorrect installation position



Preparation before Installation

412 Installation Options

o X1-IES system inverter matches 1~4 battery modules. It is suitable for “option A/B/C/
D" in one tower and "option E/F" in two towers.

e Wall mounting is recommended.
* Up to three battery modules in one tower is recommended. When the installation

space is limited, four battery modules in one tower can be chosen.
» The following installation options apply to the modes of floor mounting and wall
mounting.

There are 6 installation options available, with details as follows:

One Tower
One Tower
- asa [ ooco
_ asa[Jooso ‘
€
£
P £ @
£ 3
£ 3
Inverter € v
000 [—Joooo € ©
S IV
BMS——p © —
o
(]
Battery L
Module
Base
Option A Option B Option C Option D

Figure 4-3 Installation option for one tower




Preparation before Installation

Two Towers

To Towers
000 oooo T
€ 300 mm| €
e £ 900 0000 1S
g = 1300 mi §
N e 3 b=
€ =
(o))
o
@
Option E Option F
Figure 4-4 Installation option for two towers
Table 4-13 Components of different options
Option A OptionB  Option C  Option D Option E Option F
Left tower  Righttower Lefttower Right tower
Inverter 1 1 1 1 1 1
BMS 1 1 1 1 1 1
Battery 1 2 3 4 2 2 1 3
Module
Base 1 1 1 1 1 1 1 1
Series box 1 1
Cover 1 1

* |If the wall mounting is selected, the base support (s) is (are) necessary.
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Net weight and dimension of X1-IES system

Table 4-14 Net weight and dimension of one tower

Option A Option B Option C Option D
Net Weight (kg) 87.2 134.2 181.2 228.2
D'Tnfgf)'o” 730%908%210  730*1226*210  730*1544*210  730*1862*210
Table 4-15 Net weight and dimension of two towers
Option E Option F
Left tower Right tower Left tower Right tower
Net Weight (kg) 134.2 99.2 87.2 146.2

Dimension (mm)  730*1226*210 730*809*150 730*908*150 730*1127*210

* The maxium net weight of an inverter (27kg) is taken as an example.

Table 4-16 Weight and Dimension of the Inverter

Model X1-1ES- X1-1ES- X1-IES-  X1-IES-  X1-IES-  X1-IES-  X1-IES-
2.5K 3K 37K 46K 5K 6K 8K

Weight (kg) 26.2 26.2 26.2 264 264 264 27

Dimension 717%350%210

(mm)

Table 4-17 Weight and Dimension of the Battery (T-BAT-SYS)

ltem MgEC’;ABSO_OE TP-HS50E Base Series Box
Length (mm) 730 730 730 167
Width (mm) 150 150 150 121
Height (mm) 165 318 75 915
Net weight (kg) 9.3 47 39 13
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413 Installation Carrier Requirement

The mounting location must be suitable for the weight and dimension of the product and
the support surface for installation must be made of a non-flammable material.

. Solid brick/concrete, or mounting surface with equivalent strength;

. Please ensure that the bearing capacity of the ground and the wall, respectively,
that are used to install the X1-IES system must be over 927 kg, which is based on
option C. If option D is chosen, the bearing capacity of the ground and the wall,
respectively, must be over 1077 kg; (The maxium net weight of an inverter (27kg)
is taken as an example.)

. The device must not be installed on the wood wall.

Be suitable for the dimension
and weight of Battery plus i
Fire resistant Inverter.
* A cement wall is required for the installation of X1-IES system. For wall mounting, the thickness of the wall
should be more than 150 mm. For floor mounting, the thickness of the wall should be more than 100 mm.

Figure 4-5 Installation carrier requirement
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414  Clearance Requirement

To guarantee proper heat dissipation and ease of disassembly, the minimum space around
the X1-1ES system must meet the standards indicated below.

For installations with two towers, make sure to leave a minimum space of 30 cm between
each system and 30 cm from the ceiling. In areas with high ambient temperatures, increase
the clearances between the towers and provide adequate fresh air ventilation if feasible.

4 N\
‘ >30 cm
‘230 cm ‘ >30 cm
il ~— poorpows ~— e ~—
>30 cm >30cm >30cm
>30cm >30cm  >30cm

-~ -—

| e |

\Jhe distance between T-BAT-SYS and the wallis 9 cm. )

Figure 4-6 Clearance requirement

» If wall mounting is selected, the distance between the base and the ground is decided
by the corresponding requirement of the local regulations. For safety, it is suggested
the base should be installed as low as possible.
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Preparation before Installation

4.2  Tools Requirement

Installation tools include but are not limited to the following recommended ones. If
necessary, use other auxiliary tools on site.

N 4 N\
Hammer drill ) U Multimeter Measuring tape \ Utility knife )
4 N N N N\
Flat-head
\ Marker ) U Cross screwdriver RN screwdriver RN )
4 N R
Crimping tool Crimping to_ol
\_ Wire stripper ) for RJ45 Crimping tool JARN for PV terminal )
N 4
Current clamp Y, Rubber mallet ) \Crimping tool for ferrule \_ Wire cutter
4 N N R N\
00
. J
®@—
Torque wrench Spirit level \ Heat gun ) @6 mm Heat shrink tubingj
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Preparation before Installation

A\

N N\
T
Safety gloves Safety goggles Anti-dust mask
N\
Torque wrench (M4) ) { Diagonal plier )
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Preparation before Installation

4.3  Additionally Required Materials

. Additionally Required Materials of Inverter

Table 4-18 Additionally required wires of Inverter

Conductor

No. Required Material Type Cross-section

Dedicated PV wire withstand
voltage 600 V

2

1 PV wire 6 mm

2 Communication / Network cable CAT5E 0.2 mm?

wire
Additional PE Conventional yellow and green 2
3 wire %é wire 6 mm
External
4 Protective pipe [ ] White corrugated pipe diameter: over
60 mm

Table 4-19 Grid wire and breaker recommended

Model 2.5 kw 3 kW 37kW 4.6 kW 5 kw 6 kW 8 kW
Three-

. > > 2 10 10 10 10
core wire ég 4mm° 6mm° 6mm mm? mm? mm? mm?

(copper)

Breaker E 25A 32 A 40 A 50A 50A 50 A 50A

Table 4-20 EPS wire and breaker recommended

Model 2.5 kW 3 kW 37kW 46 kW 5 kW 6 kW 8 kW
Two- 10
core wire / 4mm? 4mm? 4mm? 6mm? 6mm? 6mm? 2
(copper)
O O O
Breaker 25A 25A 25A 32 A 32 A 32 A 50 A

*The wire diameter of Grid and EPS cables should be within 13-21 mm.
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Additionally Required Materials of Battery (T-BAT-SYS)
Table 4-21 Additionally required wire of T-BAT-SYS

No.

Required Material Type Diameter

1

External diameter: over

Protective pipe Corrugated pipe 672 mm
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Unpacking and Inspection

5 Unpacking and Inspection

The number of cartons will be different due to different modes of mounting. Therefore,
please check whether the number of cartons received are correct before unpacking. For
details, please refer to the following table.

Table 5-1 Number of cartons

One Tower Two Towers

) A BMS carton, and carton(s) of A BMS carton, a series box carton,
Floor Mounting

battery modules and carton(s) of battery modules

A BMS carton, a base support A BMS carton, two base support

Wall Mounting carton, and carton(s) of cartons, a series box carton, and
battery modules carton(s) of battery modules

¢ As for the number of cartons of battery modules, it depends on how many battery
modules the users purchased.

51 Unpacking

. The X1-1ES system undergoes 100% testing and inspection before shipping from
the manufacturing facility. However, transport damage may still occur. Before
unpacking the X1-IES system, please verify that the model and outer packing
materials for damage, such as holes and cracks.

. Unpacking the inverter according to the following figure.

Figure 5-1 Unpacking the Inverter
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. Unpacking the BMS and battery module according to the following figures. If
there are other cartons, such as the base support carton, and series box carton,
the unpacking procedure can also be referred to the following figures.

Figure 5-3 Unpacking the battery module

. Be careful when dealing with all package materials which may be reused for
storage and relocation of the X1-IES system in the future.

. After opening the package, check whether the appearance of the inverter is
damaged or lack of accessories. If any damage is found or any parts are missing,
contact your dealer immediately.
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