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About This Manual

Scope of Validity

This manual is an integral part of X1-VAST series inverter. It describes the
transportation, storage, installation, electrical connection, commissioning,
maintenance and troubleshooting of the product. Please read it carefully
before operating.

This manual is valid for the following inverter models:
e X1-VAST-5K

¢ X1-VAST-6K

e X1-VAST-8K

e X1-VAST-10K

Model description

Xl-?/AST- oK

1 2
ltem Meaning Description
1 Proc_iuct "X1-VAST": energy stor.age series inverte.r that
family name supports grid connection of photovoltaic system;
2 Power "5K": rated output power of 5 kW.
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 InQ|cates a hazardous 5|tgat|qn_wh|ch, if not avoided,
will result in death or serious injury.

Indicates a hazardous situation which, if not avoided,
could result in death or serious injury.

/N WARNING

Indicates a hazardous situation which, if not avoided,
could result in minor or moderate injury, device
damage, power generation loss or unanticipated
results.

Provides tips for the optimal operation of the
product.
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1 Safety

11 General Safety

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

Please carefully read, fully comprehend, and strictly adhere to the comprehensive
instructions provided in the user manual and any other relevant regulations prior to the
installation of the inverter. This document does not replace and is not intended to replace
any local, state, provincial, federal or national laws, regulations or codes applicable to the
installation, electrical safety and use of the inverter.

SolaX assumes no responsibility 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:

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

. Inverter damage due to human causes.

. Inverter damage caused by strong vibrations from external factors before, during

and after installation.

. Use or operation of the inverter in violation of state and 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 use of the inverter in unsuitable environmental or
electrical conditions.

. Unauthorized modifications to the product or software.
. Inverter 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 regulations.

1.2  Safety Instructions of PV, Inverter and Grid

Save these important safety instructions. Failure to follow these safety instructions may
result in damage to the inverter and injury or even loss of life.
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121  Safety Instructions of PV

(™ DANGER!

Potential risk of lethal electric 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!

» Overvoltage protection with surge arresters should be provided when the PV system
is installed. The inverter is fitted with SPDs on both PV input side and MAINS side.
e Please consult professionals before installing SPDs.

™\ 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.

» PV modules should have an IEC61730 class A rating.

122  Safety Instructions of Inverter

(" DANGER!

Potential risk of lethal electric shock associated with 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.

™\ 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.
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™\ 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!

+ When handling the battery, carefully follow all safety instructions provided in
the battery manual. The battery used with the inverter must meet the specified
requirements of the series inverter.

™\ WARNING!

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

« Make sure that children are supervised to prevent them from playing with the inverter.
« Pay attention to the weight of the inverter and handle it properly to avoid personal
injuries.

NOTICE!

¢ The inverter has an integrated Type-B Residual Current Monitoring Unit (RCMU). 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.
When required by local regulations, the use of a Type-B RCD is permitted.

« Keep all product labels and the nameplate on the inverter clearly visible and well-
maintained.

1.2.3  Safety Instructions of Utility Grid

« Only connect the inverter to the grid with the permission of the local utility grid
company.
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124  Safety Instructions of Battery

™\ WARNING!

+ When handling the battery, carefully follow all safety instructions provided in
the battery manual. The battery used with the inverter must meet the specified
requirements of the series inverter.

« This inverter should pair with high voltage battery, for the specific parameters such as
battery type, nominal voltage and nominal capacity etc., please refer to Battery Data.
Refer to the matching battery specification for details.




2 Product Overview

2.1 Product Introduction

The X1-VAST series is an energy storage PV grid-connected inverter. It supports various
intelligent solutions such as load management, Meter/CT, dual battery terminals, microgrid,
etc. to achieve efficient and economical energy utilization. The X1-VAST series inverter can
be used with different capacities of SolaX battery.

2.2 Appearance

Nameplate LCD panel

<‘ DC switchE

il

Electrical
connection area

Figure 2-1 Appearance

Table 2-1 Description of appearance

ltem Description

Nameplate clearly identifies the device type, serial number, specific

Nameplate DC / AC parameters, certification, etc.
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Including screen, indicators and keys.
LCD panel Screen displays the information; indicators indicate the status of
inverter. Keys are used to perform the parameter setting.

DC switch Disconnect the DC input when necessary.

Electrical Including PV terminals, battery and V2X terminals, grid ports, EPS
connection area  ports, communication ports, etc.
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2.3  Supported Power Grid

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

T

! N

Figure 2-2 Supported power grid-TT

4 N\
TN-S
— Y Y L1
Yy L2
LYY L3
N N
’ ‘ PE
= PE =
L N
- J

Figure 2-3 Supported power grid-TN-S

TN-C-S

L1
L2
L3

N | N
J; | J—PE
— [!] PE —
= | [N =
-

Figure 2-4 Supported power grid-TN-C-S
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24  Symbols on the Label and Inverter

Table 2-2 Description of symbols

Symbol

Description

3

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

7 N
| csmnm wuvom

TUV certified.

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

Additional grounding point.

Beware of hot surface.
Do not touch a running inverter, as the inverter becomes hot during
operation!

Risk of electric shock.
High voltage exists after the inverter is powered on!

Risk of danger.
Potential hazards exist after the inverter is powered on!

Read the enclosed documentations.

1=@®>P> P 6D

Do not dispose of the inverter together with household waste.

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

Danger of high voltage.
Do not touch live parts for 5 minutes after disconnection from the power
sources.
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2.5 Working Principle

2.5.1  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 direct
current into alternating current that meets the requirements of the power grid and feeds it
into the power grid. The principle design of inverter is shown in the figure below:

PVL+
— Grid_L
PV1-
PV2-
P2+ switcH oo INV DC/AC ACSPD
PV3+ =
PV3-
PV4- % % Grid_N
PV4+ . J
] & ﬁ EPS_L
‘ DC SPD ‘
EPS_N

BAT1+ 7j/7
BATL- et DC AUX
BAT2—% pc/oc POWER

777

Figure 2-5 Circuit diagram for X1-VAST series inverter

BAT2+.

« MPPT 4 is available for 8 kW and 10 kW inverters.




Product Overview

2.5.2 Application Schemes

Partial home backup

The inverter supports Meter or CT connection. Here takes CT connection as an example.

-
PV 1
PV 2 = PE
X1-VAST V3
PV 4 = PE
Grid
Breaker® (<63 A 3
BATL BaT2 [LN (LN recommended)  CT[=] Main breaker®
EPS GRID SN _NC @—@ : L
+| - |- L N
| L PE
Breaker (63 A ®® -
recommended) E-BAR
—L
— N
Battery Battery DC+
— DC-
——— PE
PE PE B T COM
N-BAR for loads

Figure 2-6 Partial home backup for Europe

10
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. N
PV1
PV 2 B= PE
X1-VAST PV 3
PV 4 p= or
********************* 5 Grid
b )
PE L Breaker’ (<63 A |
L .BATZ - recommended) CT Main breaker®
' L GRID _ o e o L
e |- L
! 1
! 1
i ! LQ
| | Breaker (63 A o o
' " recommended) E-BAR
L
N
Battery Battery DC+
DC-
——— PE
Normal loads com
o J”PE & 5 0 T
L N-BAR for loads )

a": Choose a suitable main breaker according to your actual condition.
¢ "b": The rated current of this breaker is suggested to be lower than the main breaker.
PV4 is available for 8 kW and 10 kW inverter.

Figure 2-7 Partial home backup for Australia

1
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Whole home backup

S~
PV1
PV2 = PE
X1-VAST PV 3
PV4 = PE
il P% }L N.-I Breaker” (<63 A rec- ) N
lo] |glole ommended) Main breaker
+ |- +| |- EPS i Grid @—Hr
Breaker (63 A L iﬂ
recommended) E-BAR
RCD & —_—
Battery Battery
S loads ——
PE PE e T
N-BAR for EPS loads

z -

Grid

12

Figure 2-8 Whole home backup for Europe
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N
PV 1
PV2 B= PE
PV3
X1-VAST V4 = -
Grid
LN ﬁ LN Breaker® (<63 A rec- )
T - lel IR ommended) Main breaker®
: : EPS Grid AW fo———F
| + |- ! +| |- L |
; ; ‘ ‘
i i Breaker (63 A e ® -
. . recommended) E-BAR
L]
Manual changeover switch®
Battery Battery
L
RCD g "
oo —N
| DC+
PE PE H ... Breaker DC-
i i ‘ PE
EPSloads COM
N-BAR for EPS loads

Figure 2-9 Whole home backup for Australia

* "a": Choose a suitable main breaker according to your actual condition.

* "b": The rated current of this breaker is suggested to be lower than the main breaker.

» “c":The manual changeover switch goes to the EPS when the machine is in
normal operation and to the grid when the machine is faulty and taken away for
maintenance.

* When the whole home backup is used, the inverter does not need to connect CT or
electricity meter, but it needs to be enabled in the LCD settings. (Setting path: Setting

> Advanced Settings > Whole Home Backup > Enable)
e PV4is available for 8 kW and 10 kW inverter.

13
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2.6  Working State

The series inverter has Waiting, Checking, Normal, Normal (R), EPS Checking, EPS, Fault,
Idle, and Standby state.

Table 2-3 Description of working state

State Description

Waiting * The inverterlis waiting for the conditions to be met in order to
enter Checking state.

Checking e The inverter is checking for conditions to enter Normal state.

Normal ¢ The inverter is working normally.

Normal (R) e The inverter is in VPP control state (remote control).

EPS Checking ¢ The inverter is checking for conditions to enter EPS state.

EPS ¢ The inverter is working in off-grid state.

Fault ¢ The inverter detects error and prompts error code.

¢ When the battery SOC reaches the minimum SOC and there is
Idle no sufficient PV input voltage, the battery goes into hibernation
and the inverter enters Idle state.

¢ When the power of load is extremely low and there is no
sufficient PV input voltage, or a state when the battery SOC is
larger than or equal to 10% and there is no sufficient PV input
voltage, the inverter enters Standby state.

In this state, it detects PV connection, load power, etc to
determine whether to exit Standby state and enter Normal state.

Standby

Working state of TOU mode

Table 2-4 Description of working state

State Description

Normal (TOU-S) » The inverter is in the Selfuse control state in TOU mode.
Normal (TOU-C) * The inverter is in the Charging control state in TOU mode.
Normal (TOU-D) « The inverter is in the Discharging control state in TOU mode.
Normal (TOU-B) « The inverter is in the Battery off control state in TOU mode.
Normal (TOU-P) ¢ The inverter is in the PeakShaving control state in TOU mode.
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2.7  Working mode

Six working modes are available for you to choose in on-grid status, including Self use,
Feed-in priority, Backup, Peak shaving, TOU and Manual. You can choose the working
modes according to your lifestyle and environment.

When the power supply from the electric power company is stopped due to a power
outage, it automatically switches to EPS mode and connects to the distribution board for a
specific load, thereby providing power to important electrical appliances.

For how to set the working mode, please refer to the section “10.8.1 User Setting".

2.71  Self Use Mode (Priority: Loads > Battery > Grid)

The self use mode is suitable for areas with low feed-in subsidies and high electricity
prices. The power of PV will supply the loads first, and the surplus power will charge the
battery, then the remaining power will feed into the grid.

Powert Self Use Mode

(Assuming peak power from 7:00 to 23:00)
Idea: Take less electricity from the grid

Expected PV
power curve

Surplus will be
sold to the grid

.......... Load power curve
PV and battery

power the load
)
The grid powers the \Q
load and charges the ‘,' ———— e S,
battery. .
PV and battery .

power the load | S ——

1
'
L
7:0

e

Battery . . - -
Charging Standby @ Charging Standb! S =D

status

Battery

soc

:‘l; 'ti :ase Purchase electricity Self use Sell electricity Self use iy

Figure 2-10 Self Use mode

Table 2-5 Description of self use mode

Time period Inverter working status

¢ Charge the battery first until the battery SOC reaches the
specified Charge battery to value. You can configure the
inverter to either draw power from the grid or not.

Forced charging
period

15
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Time period Inverter working status

PV is sufficient
(PV — load — battery — grid)
¢ The power generated from PV prioritizes supplying the load.
Any excess power is then directed towards charging the
battery, and if there is still surplus electricity, it can be sold to
Allowed discharging the gr'id'. In the event that the local utility restricts the sale of
period electricity to the grid, the Export Control value can be set on
the inverter. Please refer to "Setting Export Control".

PV is insufficient

(PV+battery — load)

« The battery discharges power to the load, and once its capacity
reaches Min SOC, it automatically ceases discharging.

Note:

Charge battery to: The battery SOC charged from grid. 30% by default, the settable range
is 10%-100%.

Min SOC: Minimum SOC of the battery under grid connection. 10% by default, the settable
range is 10%—-100%.

Export Control: The power exported to the grid. 60000 W by default, the settable range is
0-60000W.

Charge & discharge period

You can set two configurable working periods: forced charging period and allowed
discharging period. The interval not in the charging & discharging period belongs to other
time periods.

. Forced charging period (Default period: 00:00 to 00:00, closed by default)

In the forced charging period, the inverter will charge the battery first until the battery SOC
reaches the specified Charge battery to value set in each working mode. You have the
option to configure the inverter to either draw power from the grid or not.

. Allowed discharging period (Default period: 00:00 to 23:59)

In the allowed discharging period, the inverter will allow the battery to discharge and
charge power in accordance with the working mode and load conditions.

. Period not set as forced charging or allowed discharging period

In this period, the inverter will allow the battery to charge but can not discharge power.

e The charging and discharging period is only applicable for self-use mode, feed-in
priority and backup mode. The priority of forced charging period is higher than all
working modes.
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2.72  Feed-in Priority (Priority: Loads > Grid > Battery)

The feed-in priority mode is suitable for areas with high feed-in subsidies. The power
generated from PV is directed towards supplying the loads. Any excess power beyond the
load requirements will be fed into the grid.

Powerl Feed-in Priority

(Assuming peak power from 7:00 to 23:00)
Idea: Peak electricity selling, low valley charging

Expected PV
power curve

PV and battery Load power curve

power the load Surplus will be

sold to the grid

T
s

The grid powers the
load and charges the
battery.

PV and battery N,
- power the load h"‘~--

Ti Time Line T6:00 300
ime F h

setting Allowed discharging period @
Battery " " "

Battery

SOC

SPtl.alﬁlgase Purchase electricity @ Sell electricity Self use :: ; sie

Figure 2-11 Feed-in priority

Table 2-6 Description of feed-in priority

Time period Inverter working status

¢ Charge the battery first until the battery SOC reaches the
specified Charge battery to value. You can configure the
inverter to either draw power from the grid or not.

Forced charging
period

PV is sufficient

(PV — load — grid)

* The power generated from PV is directed towards supplying
the loads. Any excess power beyond the load requirements will

Allowed discharging be fed into the grid.

period PV is insufficient
(PV+battery — load)
¢ PV and battery supply power to the load at the same time, and
once the battery capacity reaches Min SOC, it automatically
ceases discharging.
Note:

Charge battery to: The battery SOC charged from grid. 100% by default, the settable range
is 10%—-100%.

Min SOC: Minimum SOC of the battery under grid connection. 10% by default, the settable
17
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range is 10%-100%.

¢ You can set two configurable working periods: forced charging period and allowed
discharging period. Please refer to "Charge & Discharge Period” for details.

¢ In feed-in priority mode, considering whether the battery can be charged during the
daytime. If not, it is recommended to set forced charging period during off-peak
hours.

2.7.3  Backup Mode (Priority: Loads > Battery > Grid)
The backup mode is suitable for areas with frequent grid 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.

Powel Backup Mode

(Assuming peak power from 7:00 to 23:00)
Idea: Based on the Self use mode, the
minimum SOC is increased to prepare for
a power outage.

Expected PV
power curve

Surplus will be
sold to the grid

T

e Load power curve
PV and battery

power the lo'a'q_\

LTI Reserve enough
Charge the battery .

-

- . capacity in case
The grid powers the . /” ‘\of%owgr failure
load and charges the /7 ‘\ e Lo ‘\
battery. ',f S Seeo o .,

_-——" TSsa - I
A PV and battery [
---------------- : PV powers the load power the load : Sem——
: i

Time Line 18:00

Allowed discharging period

Time
setting

thaattt:sry Charging Standby 0@- Charging Standby Discharging Standby
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Neles
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Figure 2-12 Backup mode
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Table 2-7 Description of backup mode

Time period Inverter working status

« Charge the battery first until the battery SOC reaches the
specified Charge battery to value. You can configure the
inverter to either draw power from the grid or not.

Forced charging
period
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Time period Inverter working status

The working logic remains the same as for self-use mode. The

difference lies in:

¢ In self use mode, the battery goes into hibernation when PV
input is not available and the battery SOC reaches Min SOC
(on-grid min SOC). In the event of a grid outage, the inverter

Allowed discharging will not enter EPS mode.

period ¢ In backup mode, the inverter enters a standby state when PV
input is not available and the battery SOC reaches Min SOC
(on-grid min SOC). In the event of a grid outage, it will switch
to EPS mode until the battery discharges to Min SOC (Off-grid
min SOC).
Note:

Min SOC (on-grid min SOC): Minimum SOC under grid connection. 30% by default, the
settable range is 15%—-100%.

Min SOC (off-grid min SOC for EPS mode): Minimum SOC under off-grid conditions. 10%
by default, the settable range is 10%—-25%.

» You can set two configurable working periods: forced charging period and allowed
discharging period. Please refer to "Charge & Discharge Period” for details.

« If there is a foreseeable grid outage, switch from other working modes to the backup
mode in advance.
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274  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.

powe] Peak Shaving Mode

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

Expected PV Battery powers the load
power curve

A

ChargeFromGrid Period

. Thegid /£ /Nt T
The grid charges powers the load
the battery

H
Charge the battery ;'
until SOC reaches |
i
i
i

Reserved SOC

1
1
1
| |
: The grid i
i powers the load 3

P\/:powers
thd load

7:00 9:00 Time Line 18:00 23:00
Battery a " N
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Nele
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Figure 2-13 Peakshaving mode
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Table 2-8 Description of peakshaving mode

Time Period  Inverter working status

e The grid can charge the battery to MaxSOC within the set
Period A ChargePowerLimits. In this period, the battery will not discharge
power.

Load < PeakLimits
(Grid — load, PV — battery)
e The grid will power the load, and the PV will charge the battery.

PericdB&D | 1. peakLimits

(PV + battery+grid — load)
» The battery will discharge energy for loads and thus reduce the
amount of energy purchased from the grid.

(PV — battery — load — grid)

e The battery does not discharge power. The PV charges the battery up
to the Reserved SOC before supplying power to the loads. Any excess
power beyond the load requirements is fed into the grid.

Period C

Note:

MaxSOC: The energy taken from grid to charge the battery. 50% by default, the settable
range is 10%-100%.

ChargePowerLimits: The charging power from grid. 8000 W by default, the settable range
20
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is 0-8000 W.

PeakLimits: The limit of load consumption power from grid side. 0 W by default, the
settable range: 0-60000 W.

Reserved SOC: The lower limit of battery SOC required for later peak shavin