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Notes on this Manual

1 Notes on this Manual
1.1 Scope of Validity

This manual is an integral part of X1 Series. It describes the assembly,
installation, commissioning, maintenance and failure of the product.
Please read it carefully before operating.

X1-BOOST-2.5K-G4 X1-BOOST-3K-G4 X1-BOOST-3.3K-G4

X1-BOOST-3.6K-G4 X1-BOOST-4K-G4 X1-BOOST-4.2K-G4

X1-BOOST-5K-G4 X1-BOOST-6K-G4

Note: ”X1” : single phase; “BOOST”: BOOST series; “3K”: 3kW; “G4": the
4th generation
Keep this manual at where is accessible all the time.

1.2 Target Group
This manual is for qualified electricians. The tasks described in this
manual can only be performed by qualified electricians.

1.3 Symbols Used
The following types of safety instructions and general information
appeared in this document are shown as below:

DANGER!

“Danger” indicates a hazardous situation which, if not
avoided, will result in death or serious injury.

CAUTION!
“Caution” indicates a hazardous situation which, if not
avoided, could result in death or serious injury.

NOTE!

“Note” provides tips that are valuable for the optimal
operation of your product.

WARNING!
“Warning” indicates a hazardous situation which, if not
avoided, could result in death or serious injury.
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Safety

2 Safety
2.1 Appropriate Usage

This series of PV inverters can convert the DC current of the PV generator
into AC current and feed it into the public grid.

eo [ ] aa
PV array
U =F &F &
DC distribution box T AC distribution box
(Surae arrestor ) (e
- Surge arrestor ' Surge arrestor
- Fuse 3 - Fuse
- DC breaker i | AC breaker
—— '
— (|
P P— ) ______T
Electrical  Electric meter Single-phase Meter

Load

grid bidirectional
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WARNING !
Potential surge shock may damage the inverter.

Lightning will cause a damage either from a direct strike or from surges
due to a nearby strike.

Induced surges are the most likely cause of lightning damage in majority
situations or installations, especially in rural areas where electricity is
usually provided by long overhead lines. Surge may be included on both
the PV array conduction and the AC cables leading to the building.

Consultation by specialists in lightning protection is required during the
end use application. Using appropriate external lightning protection, the
effect of a direct lightning strike into a building can be mitigated in a
controlled way, and the lightning current can be discharged into the
ground.

Safety
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All DC cables should be installed as short as possible, and positive and
negative cables of the string or main DC supply should be bundled together.
Avoid creating loops in the system. This requirement for short runs and
bundling includes any associated earth bundling conductors.

Spark gap devices are not suitable to be used in DC circuits once
conducting, they won't stop conducting until the voltage passes through their
terminals typically less than 30 volts.

> Anti-Islanding Effect
Islanding effect is a special phenomenon that the grid-connected PV system

still supply power to the nearby grid when electrical grid power is no longer
present. It is dangerous for maintenance personnel and the public. X1 series
provide Active Frequency Drift (AFD) to prevent the islanding effect.

2.2 Important Safety Instructions

DANGER!
Danger to life due to high voltages in the inverter!
» All work must be carried out by qualified electrician.

» The appliance should not be used by children or persons
with reduced physical sensory or mental capabilities, or
lack of experience and knowledge, unless they have

been given supervision or instruction.
+ Children should be supervised to ensure that they do not

play with the appliance.

CAUTION!
Danger of burn injuries due to hot enclosure parts!
* During operation, the upper lid of the enclosure and the

enclosure body may become hot.

CAUTION!

Possible damage to health as a result of the effects of

radiation!

* Pregnant women and kids should not stay close to the
inverter.

Safety

I@D modules and the PV generator. We recommend

NOTE!
Grounding the PV generator.
« Comply with the local requirements for grounding the PV

connecting the generator frame and other electrically
conductive surfaces in a manner which ensures
continuous conduction and grounding these in order to
produce optimal protection of system and persons.

WARNING!

» Ensure input DC voltage <Max. DC voltage. Over voltage
may cause permanent damage to inverter or other
losses, which will not be included in warranty!

WARNING!

» Authorized service personnel must disconnect both AC
and DC power from X1 series before attempting any
maintenance or cleaning or working on any circuits
connected to the X1 series.

> B P

WARNING!
Risk of electric shock!

Prior to the application, please read this section carefully to ensure

correct and safe application. Please keep the user manual properly.
Only use attachments recommended or sold by us. Otherwise it may

result in a risk of fire, electric shock, or injury to person.
Make sure that the existing wiring is in good condition and that the wire

is not undersized.
Do not disassemble any parts of inverter which are not mentioned in

installation guide. It contains no user-serviceable parts. See Warranty
for instructions on obtaining service. Attempting to service the inverter by
yourself may result in a risk of electric shock or fire and will void your
warranty. Keep away from flammable, explosive materials to avoid fire
disaster. The installation place should be away from humid or corrosive
substance. Authorized service personnel must use insulated tools when
installing or working with this equipment.
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Safety

PV modules shall have an IEC 61730 class A rating.

Avoid touching the PV connecting device in case of electric shock.
After the MAINS and PV supply has been disconnected, the capacitor of
the unit still contains hazardous voltage for up to 5 minutes, please don’t
touch during this period.

WARNING!
Hazardous voltage will present for up to 5 minutes after

disconnection from power supply.
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CAUTION-RISK of electric shock from energy stored in capacitor. Never
operate the solar inverter couplers, the MAINS cables, PV cables or the
PV generator when power is applied. After switching off the PV and Mains,
always wait for Sminutes to let the intermediate circuit capacitors discharge

before you unplug DC and MAINS couplers.
When accessing the internal circuit of solar inverter, it is very important to

wait 5 minutes before operating the power circuit or demounting the
electrolyte capacitors inside the device. Do not open the device

beforehand since the capacitors require time to sufficiently discharge!
Measure the voltage between terminals UDC+ and UDC- with a multi-

meter (impedance at least 1Mohm) to ensure that the device has totally

discharged.
The inverter incorporates a certified internal Residual Current Monitoring

(RCM) in order to protect against possible electrocution and fire hazard in
case of a malfunction in the cables or the inverter. There are two trip
thresholds for the RCD as required for certification (IEC 62109-2: 2011).
The default value for eletrocution protection is 30 mA, and for slow rising

current is 300 mA.
If an external RCD is required by local regulations, check which type of

RCD is required for relevant electric code. It recommends using a type-A
RCD. The recommended RCD values is 300mA unless a lower value is
required by the specific local electric codes.

PE Connection and Leakage Current

Safety

WARNING !

» High leakage current!
« Earth connection essential before connecting

supply.

Incorrect grounding can cause physical injury, death or equipment

malfunction and increase electromagnetic.

Make sure that grounding conductor is adequately sized as required by

safety regulations.

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.
No protection settings can be altered.
Installer shall ensure that equipment is installed and operated by this

means to comply with the requirements of ESQCR22(1)(a) at all
times.

For Australia and New Zealand

Electrical installation and maintenance shall be conducted by
licensed electrician and shall comply with Australia National Wiring
Rules.

09



Safety

2.3 Explanation of Symbols

This section gives an explanation of all the symbols shown on the inverter
and on the type label.

® Symbols on the Inverter

Symbol Explanation

The inverter is working normally, when the blue light is on.

E] An error has occurred, when the red light is on.

e Symbols on the Type Label

Symbol Explanation

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

RCM remark.

TUV certification.

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

during operation.

Danger.
Risk of electric shock!

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

aﬂ Observe enclosed documentation.

The inverter can not be disposed together with the household

E waste.
— Disposal information can be found in the enclosed
documentation.

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

Danger to life due to high voltage.

There is residual voltage in the inverter which needs 5 min to

A G:‘ discharge.

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

10

Explanation

BIS mark.
Compliant with BIS standards.

2.4 EC Directives

This section describes the requirements of the European low voltage
regulations, including safety instructions and system licensing conditions,

the user must comply with these regulations when
installing, operating, and maintaining the inverter, otherwise personal injury

or death may occur, and the inverter will be damaged.
Please read the manual carefully when operating the inverter. If you do not

understand "Danger", "Warning", "Caution" and the description in the
manual, please contact the manufacturer or service agent before installing
and operating the inverter.

Make sure that the whole system complies with the requirements of EC
(2014/35/EU, 2014/30/EU, etc.) before starting the module (i.e. to start the
operation).

Standard of 2014/35/EU (LVD)

EN IEC 62109-1; EN IEC 62109-2

EN 62477-1

Standard of 2014/30/EU (EMC)

EN IEC 61000-6-1; EN IEC 61000-6-2;
EN IEC 61000-6-3; EN IEC 61000-6-4;
EN IEC 61000-3-2; EN 61000-3-3;

EN IEC 61000-3-11; EN 61000-3-12
EN 55011

The assembly shall be installed in accordance with the statutory wiring
rules. Install and configure the system in accordance with safety rules,
including the use of specified wiring methods. The installation of the
system can only be done by professional assemblers who are familiar with
safety requirements and EMC. The assembler shall ensure that the system
complies with the relevant national laws. The individual subassembly of the
system shall be interconnected by means of the wiring methods outlined in
national/international such as the national electric code (NFPA) No. 70 or
VDE regulation 4105.

Safety
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3. Introduction

3.1 Basic Features

Thanks for purchasing our inverter. The inverter incorporates advanced
technology, high reliability, and convenient control features.

Advanced DSP control technology.

Utilize the latest high-efficiency power component.
Optimal MPPT technology.

Two independent MPP Tracking.

Wide MPPT input range.

Advanced anti-islanding solutions.

IP66 protection level.

Max. efficiency up to 98%. EU efficiency up to 97%.
THD<2%.

3.2 Terminals of the Inverter
a

Object Description
A *DC Switch
B DC Connector
C DONGLE
D Ground screw
E RS485/ Meter/ CT/ DRM(optional)
F AC Connector

Note: Wi-Fi/ LAN/ 4G DONGLE shares one port C; RS485/ Meter/ DRM
shares one port E.

This series of inverters are provided with two kinds of DC switches: unlockable

DC switch (standard; without lock) and lockable DC switch (optional; with lock).

Lockable DC switch is divided into two types, please use it
according to the accessory in the packing list and the corresponding
instructions as follows.

Introduction

For lockable DC switch (mode 1):

The lockable DC switch includes 3 states: ON, OFF, and OFF+Lock. The DC switch is
in the OFF state by default.

OFF

ON

« To turn on the DC switch
i) Turn on the DC switch from OFF state to ON state.

« To turn off the DC switch
i) Rotate the DC switch from ON state to OFF state.

13



Introduction Introduction

» To lock the DC switch - For lockable DC switch (mode 2):
i) Rotate the lock to the left side. The lockable DC switch includes 3 states: ON, OFF, and OFF+Lock. The
i) Push the lock upward (as shown in the diagram below). DC switch is in the OFF state by default.

iii) Secure the DC switch with a lock (Please prepare a lock in advance).

OFF+Lock

e To turn on the DC switch
i) Turn on the DC switch from OFF state to ON state.

» To unlock the DC switch
) Remove the lock.

ii) Push the lock down (as shown in the diagram below).
iii) Wait for it to return to OFF state.

\\'

o To turn off the DC switch
i) Rotate the DC switch from ON state to OFF state.

N @6 e /7
I 0o L
_/ -©

oomaz oot D ac

o
WARNING! WT
Only authorized personnel are allowed to connect. -
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Introduction

To lock the DC switch:
Make sure the DC switch is OFF state, push in the buckle as shown below,

and then secure it with a lock (Please prepare a lock in advance.)

To unlock the DC switch:
Remove the lock and wait for it to return to OFF state.

16

3.3 Dimension

Introduction

145.5

mm

wwo'y/¢

T

B

404.0 mm
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I e [ Jwe
e
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4. Technical Data
4.1 DC Input

Model

X1-
BOOST
-2.5K-G4

X1-
BOOST
-3K-G4

X1-
BOOST-
3.3K-G4

X1- X1-
BOOST- | BOOST-
3.6K-G4 4K-G4

X1-
BOOST-
4.2K-G4

X1- X1-
BOOST- | BOOST-
5K-G4 6K-G4

Max. PV array
input power [Wp]

6000

6000

6600

7200 8000

8000

10000 12000

Max. PV voltage
[d.c.V]

600

600

600

600 600

600

600 600

Startup voltage
[d.c.V]

50

50

50

50 50

50

50 50

Nominal input
voltage [d.c.V]

360

360

360

360 360

360

360 360

MPPT voltage
range [d.c.V]

40-560

40-560

40-560

40-560 40-560

40-560

40-560 40-560

No. of MPP
trackers/Strings
per MPP tracker

21

Max. PV
current(input
Alinput B) [d.c.A]

16/16

I PV array Short
Circuit

Current(input SC
Alinput B) [d.c.A]

22/22

Max. inverter
backfeed current
to

the array [d.c.A]

4.2 AC Output

Model

X1-
BOOST
-2.5K-G4

X1-
BOOST
-3K-G4

X1-
BOOST-
3.3K-G4

X1- X1-
BOOST- | BOOST-
3.6K-G4 | 4K-G4

X1-
BOOST-
4.2K-G4

X1- X1-
BOOST- | BOOST-
5K-G4 6K-G4

Rated Output
Apparent Power
[VA]

2500

3000

3300

3680 4000

4200

5000° 6000

Rated output
current [a.c.A]

10.9

131

14.4

16.0 17.4

18.3

21.7 2.7

Max. output
apparent power
[VA]

2750

3300

3630

4048 4000

4620

5000 | 6000

Max. Output
Continuous
Current
[a.c.A]

12.0

14.4

15.8

17.6 174

20.1

8
217 273

Note:

1. 4048 (3680 for G98, TOR and PPDS)

3.17.4 (16 for G98)

5. 5000 (4600 for VDE4105; 4999 for AS4777.2)
7. 5000 (4600 for VDE4105; 4999 for AS4777.2)
9. 26.1 (25 for EN50549_Ireland)

** Go to next page

2.17.6 (16 for G98, TOR and PPDS)
4.17.4 (16 for G98)

6. 21.7 (20 for VDE4105)
8. 21.7 (20 for VDE4105)

Technical Data

Model

X1-
BOOST
-2.5K-G4

X1-
BOOST
-3K-G4

X1-
BOOST-
3.3K-G4

X1- X1-
BOOST- | BOOST-
3.6K-G4 | 4K-G4

X1-
BOOST-
4.2K-G4

X1-
BOOST-
5K-G4

X1-
BOOST-
6K-G4

Grid voltage
[V]/Grid range

220/230/240

Nominal grid
frequency/Grid
frequency range
[Hz]

50/60; £5

Power factor
range

0.8leading-0.8lagging

THDi (rated
power) [%]

<3

Nominal AC
Voltage [a.c.V]

220/230/240

Current (inrush)
[a.c. A

13.5

Maximum output
fault current

lla.c.Al

59 (3 ms)

Maximum output
overcurrent
protection [a.c.A]

50

4.3 Protection

Model

X1-
BOOST
-2.5K-G4

X1-
BOOST
-3K-G4

X1-
BOOST-
3.3K-G4

X1- X1-
BOOST- | BOOST-
36K-G4 | 4K-G4

X1-
BOOST-
4.2K-G4

X1-
BOOST-
5K-G4

X1-
BOOST-
6K-G4

Safety &
Protection

Over/under
voltage protection

DC isolation
protection

Monitoring ground
fault protection

Grid protection

DC injection
monitoring

Back feed current
monitoring

Residual current
detection

Anti-islanding
protection

Over temperature
protection

SPD (DC/AC)

i

AFCI (Arc-Fault
Circuit-Interrupter)

Optional (AFCI type: F--AFPE-1-2-1)'

Standard

Safety

EN/IEC62109-1/2

EMC

EN61000-6-1/2/3/4, EN61000-3-2/3/11/12

Grid monitoring

IEC61727, EN50549, G98/G99, AS 4777.2, VDE4105, CEI 0-21, VFR, PPDS, TOR

Note:

1. F-I-AFPE-1-2-1:

- Full coverage
- Intergrated
- AFPE

- 1 monitored string per input port,
- 2 input port per monitored channel,
- 1 monitored channel.
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4.4 System data

Model

X1- X1- X1- X1- X1-
BOOST | BOOST | BOOST- | BOOST- | BOOST-
-2.5K-G4 | -3K-G4 | 3.3K-G4 | 36K-G4 | 4K-G4

X1-
BOOST-
4.2K-G4

X1-
BOOST-
5K-G4

X1-
BOOST-
6K-G4

Max. efficiency
[%]

98 98 98 98 98

98

98

98

Euro. efficiency
[%]

97 97 97 97 97

97

97

97

Standby
consumption [W]
@Night

Ingress protection

P66

Operating
Ambient
Temperature
Range [°C]

-25~60

Max. operation
altitude [m]

4000

Humidity [%]

0~100

Typical noise
emission [dB]

25"

Storage
temperature [°C]

-30~70

Dimensions(WxH
xD) [mm]

404x274x146

Weight [kg]

10 | 110 [ 110 [ 110 [ 110

11.0

11.5

115

Cooling concept

Nature cooling

Communication
interfaces

RS485/DRM/USB/Heat Pump, Optional: CT/Meter

Optional
monitoring
dongle

Pocket WiFi/LAN/4AG

Protective class

System data

Overvoltage
Category

Il (MAINS), Il (DC)

Inverter Topology

Non-isolated

Active anti-
islanding method

Frequency Shift

Note:

1. For models with internal fan (optional), typical noise emission is 30 dB.

5. Installation
5.1 Check for Transport Damage

Make sure the inverter is intact during transportation. If there are some
visible damages, such as cracks, please contact your dealer immediately.

5.2 Packing Lists

Open the package and fetch out the product, check the accessories at first.

The packing list is shown as below.

Installation

e N
A B C D
e || L] || e
Self-tapping screw
Expansion tube
Bracket Documents Expansion bolt
e N

¢ & || 8¢ i

Earth terminal

L M N
AC connector
Removal tool for AC

M51L12 screw Negative PV connector Postive PV connectors connector
RJ45 terminal Negative PV pin contact Positive PV pin contact Allen key
o P Q R
\ § M T
10 || =
@Llul Positive gative PV
RUA5 couper optonal) | | Seteonmigtor oy
CT (optional) terminal Dongle (optional)
*Refer to the actual delivery for the optional accessories.
Iltem No. Items Quantity
/ Inverter 1 pc
/ Bracket 1 pc
/ AC connector 1 pc
A Documents /
B Self-tapping screw 3 pc
C Expansion tube 3 pc
D Expansion bolt 3 pc
E Earth terminal 1 pc
F M5[]L12 screw 1 pc
G RJ45 terminal 1 pc
H Negative PV connector 2 pc
| Negative PV pin contact 2 pc
J Positive PV connector 2 pc
K Positive PV pin contact 2 pc
L AC connector 1 pc
M Removal tool for AC connector 1 pc
N Allen key 1 pc
O RJ45 coupler (optional) 1 pc
P CT (optional) 1 pc
Q Positive&Negative PV dustproof buckle 1 pc & 1pc
R Disassembling tool for PV terminal 1 pc
/ Dongle (optional) 1 pc
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Installation

Installation
n@ NOTE! n@ NOTE!

Refer to the actual delivery for the optional accessories. - For outdoor.installation, precautions against direct
sunlight, rain exposure and snow accumulation are
recommended.

5.3 Installation Precaution -Exposure to direct sunlight raises the temperature
X1 Series inverter is designed for outdoor installation (IP66). inside the device. This temperature rise poses no safety
risks, but may impact the device performance.

Avoid exposure to glare.

Avoid placing in areas where highly flammable materials are stored.
Avoid placing in potential explosive areas.

Avoid placing near the television antenna or antenna cable. . .
Avoid placing in an altitude of higher than 4000 m above sea level. Available Space Size

Inverter can be installed inside an enclosure, make sure it meets the above
requirements, the following space size requirements and enough ventilation.

02300 mm

Be sure the ventilation is good enough.

The ambient temperature and relative humidity must meet the following
requirements respectively: -25°C~+60°C; 0~100%.

The slope of the wall should be within £5°.

The wall hanging the inverter should meet conditions below:

Solid brick/concrete, or strength equivalent mounting surface;

2300 mm
=

Inverter must be supported or strengthened if the wall's strength isn't 02300 mm
enough (Such as wooden wall, the wall covered by thick layer of
decoration). _ _
Please avoid direct sunlight, rain exposure, snow laying up during Table Available Space Size
installing and operating. Position Min.size
P < P < :'Eftht 300 mm
oL 19 300 mm
-25°C - +60°C /,’c/' v ,.;. ,,;, Top 300 mm
A || Bottom 300 mm
! ﬂmﬂ ;o Front 300 mm
| il
“ 0-100%RH I '/ I v
Avoid direct sunlight Avoid rain exposure
b 4 h g n@: NOTE!
Avoid installing in the confined space.

%) P

H

I ] ] I
| X |

v

Avoid snow lay up Near combustibles Near antenna

22
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5.4 Installation Steps
> Preparation
Tools below are needed before installation.

=

¥,
Hammer drill L Measuring tape Rubber mallet
4
/
Marker Cross screwdriver Wire stripper Crimping tool
4 4
©09 =
©ee - X
@ —c —
Torque wrench _ _
(10 mm) Heat gun PV terminal Diagonal pliers

-

Crimping tool Heat shrinking
Spirit level L for Rj45 tubing (@6 mm) \
s s
@
Safety goggles Anti-dust mask Safety gloves Safety boots

> Step 1: Screw the wall bracket on the wall

a) Use the wall bracket as a template to mark the position of the 3 holes on

Installation

the wall using a marker, and adjust it even using the spirit level.

wuw Qgg<

¢

223 mm

0
W v
21 mm

b) Drill holes with a drill (drill bit: 10 mm), make sure the holes are deep

enough (at least 60 mm) for installation.

ww oLy
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