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1 Manual Description

This document primarily introduces the product information, installation wiring,
configuration commissioning, fault troubleshooting, and maintenance content of the hybrid
inverter. Please read this manual carefully before installing and using this product to understand
the product safety information and familiarize yourself with the product's functions and features.
The document may be updated periodically; please obtain the latest version of the documentation

and more product information from the official website.

1.1  Applicable Products

This document applies to the following models of hybrid inverters:

SP60HCPV1, SP6OHCPV4

1.2 Applicable Personnel

Applicable only to professionals who are familiar with local regulations and standards,
electrical systems, have received professional training, and possess in-depth knowledge of this

product.

1.3 Symbol Definitions

To better use this manual, the following symbols are used to highlight relevant important

information. Please read the symbols and explanations carefully.

® Indicates a highly potential hazard which, if not avoided, will result in death or serious injury.

® Indicates a medium potential hazard which, if not avoided, could result in death or serious injury.

/N CAUTION

® Indicates a low potential hazard which, if not avoided, could result in moderate or minor injury.

® Emphasis and supplement to the content, may also provide tips or tricks for optimal product use,

helping you solve a problem or save time.
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2 Safety Precautions

The safety precaution information contained in this document must always be followed when

operating the inverter.
® The inverters covered in this document have been strictly designed and tested in accordance
with safety regulations. However, as electrical equipment, relevant safety instructions must

be followed before performing any operation on the inverter. Improper operation may lead

to serious injury or property damage.

2.1  General Description
N
® Due to inverter version upgrades or other reasons, the document content will be updated

periodically. Unless otherwise agreed, the document content cannot replace the safety]
precautions on the product label. All descriptions in the document are for guidance only.
® Please read this document carefully before installing the inverter to understand the inverter
and precautions.
® All operations on the inverter must be performed by professional, qualified electricall
technicians who are familiar with the relevant standards and safety regulations of the project
location.
® Damage to the inverter or personal injury caused by failure to install, use, or configure the
inverter in accordance with the requirements of this document or the corresponding user

manual is not within the scope of the inverter manufacturer's responsibility.

2.2 PV String Safety

®  Ensure that the component frames and bracket system are well grounded.

® After the PV input cable connection is completed, ensure the cable connections are tight an

secure, with no looseness.
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® Use a multimeter to measure the positive and negative poles of the PV input cable to ensure the]
connection polarity is correct and the voltage is within the allowable range.

® Do not connect the same PV string to multiple inverters, as this may cause inverter damage.

®  When installing the inverter, avoid letting the inverter's connectors bear weight, otherwise it may|
lead to connector damage.
® After inverter installation, the labels and warning signs on the inverter must be clearly visible;

obscuring, altering, or damaging them is prohibited.

® The identifiers on the inverter are as follows:

High Voltage Hazard. High
Delayed  Discharge.  After
voltage exists when the inverter
. powering off the inverter,
& is running. When operating on &G ;
please wait 15 minutes for the
the inverter, ensure the inverter
inverter to fully discharge.
is powered off.

Potential hazard exists after

Read the inverter's related
the inverter starts running.

EEJ instructions  carefully before &

Take  precautions  during

operating the inverter.

operation.

The inverter surface is hot. Do

|5 not touch the inverter while it is @ Protective

running, otherwise it may cause Earth (PE) connection point.

burns.
The inverter cannot be
disposed of as household
v waste. Please dispose of the
C € CE Mark A
]

inverter according to local

laws and regulations, or return|

it to the inverter manufacturer.
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2.3 Battery Safety

® Before installing the battery pack, carefully read the battery pack user manual to understand
the product and precautions, and strictly follow the requirements in the battery pack user
manual for operation.
® If the battery pack is fully discharged, strictly follow the requirements in the battery pack|
user manual to charge the battery pack.
® The output capability of the battery pack can be affected by environmental factors such as|
temperature, humidity, and weather conditions, which may limit the battery pack's output
capability and thus limit the inverter's load capacity.
® If the battery pack cannot start, contact after-sales service as soon as possible, otherwise it

may cause permanent damage to the battery pack.

® Use a multimeter to measure the positive and negative poles of the battery pack output
cables to ensure correct polarity connection between the battery pack output cables and the
inverter's battery input interface; and ensure the battery pack output voltage is within the
allowable range of the inverter's battery input voltage.

2.4 Personnel Requirements

® Personnel responsible for installing or maintaining the hybrid inverter must be strictly|
trained, understand various safety precautions, and master the correct operation method of]

the hybrid inverter.

®  Only qualified professionals or trained personnel are allowed to install, operate, maintain,
and repair the hybrid inverter.

2.5 Operational Safety

When operating the inverter, operators must use insulated tools and wear safety protective

equipment to ensure personal safety.
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3 Product Introduction

3.1 Product Features

3.1.1 Product Positioning
Uses third-generation semiconductors as the main components, small size, high efficiency.
Isolated air duct, good environmental adaptability. Primarily for photovoltaic power generation,

MPPT function, 4-channel (or 1-channel) MPPT input.

3.1.2 Product Advantages
1) High efficiency, high reliability
o Low power consumption: Standby power <15W, no-load running loss <100W.
®  Fast optimization: Optimization step size 1s, quickly finds the maximum power point. High
® cfficiency: Maximum conversion efficiency 99.3%.
® High protection: Uses an isolated air duct design scheme, core control part has IP5X
protection rating.
® High reliability: Supports complete disconnection between the battery and inverter in case of
battery or inverter abnormality.
2) Functions:
o Parallel operation: Supports parallel use of up to 15 units, single unit can be controlled
independently.
3) Ease of use:
® High versatility: Supports multiple communication protocols, supports mainstream BMS
protocols, can be connected to EMS systems for remote monitoring and management.
® High maintainability: Front wiring, front maintenance.
) Fault protection: Comprehensive fault protection and fault recording functions.
® Wide input voltage range: Wide input voltage range, strong adaptability, able to meet energy

needs of different capacities.
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3.1.3 Specifications

(1) Product Parameters

Parameter SP60HCPV1 SP60HCPV4

PV Parameters

Rated Power 60kW
PV Open
200V-900V
Circuit Voltage Range
MPPT Voltage Range 200V-850V
Rated Voltage 500V
Startup Voltage 250V
PV Input Channels 1 4
Max PV Current 120A 30A+30A+30A+30A
Short-Circuit 40A+40A+40A+40A 40A+40A+40A+40A

High-Voltage Side Parameters

Voltage Range 500V-950V
Rated Voltage 680V
Max Current 90A

System Parameters

Communication Ports EMS: RS485 Battery: CAN or RS485
DIDO DI: 2 channels, DO: 2 channels
Maximum Efficiency 99.3%

Installation Method Chassis Mount

Losses Standby <15W, No-load <100W
Weight 29KG

Dimensions W*H*D: 440*183*560mm
Protection 1P20

Temperature Range -30~60°C (Derating above 45°C)
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Humidity Range 5%~95%

Cooling Method Intelligent Forced Air Cooling

Noise 50dB

Altitude 4000m (Derating above 2000m)

. Overtemperature protection, Overcurrent protection,
Protection . L .
Overvoltage protection, Ground short-circuit protection

Certifications CE, IEC62477, 1EC62109, IEC6100
Soft-start circuitry Yes

3.1.4 Product Operating Characteristic Curves

1) Power Derating Curves

SP60HCPV1/SP60HCPV4 Power Derating Curve (PV Voltage):

A
500V,100% 850V,100%
100%
80%
60%
40% 200V;,40%
20%
Power
Derating >
Factor 200V 400V 600V 800V 1000V
PV Voltage
Figures 1

SP60HCPV1/SP60HCPV4 Power Derating Curve (DC Side Voltage):

A

670V:100% %OY’IOO
100% 0
80%
500V,75%

60%

40% |

20%
Power

Derating >
Factor 500V 600 700V 800V 900V
DC Voltage
Figures 2

7
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2) Temperature Derating Curve:

*

30°C A
O vy asic, 100% |
100% | [H00% S
80%
L N S A ms St '
» 60°C-150%
40%
20% |
Power _
Derating™ 0°C 20C 40°C oc

Factor .
¢ Ambient Temperature

Figures 3

3) Safety Protection

® Air duct isolation, anti-salt spray, control compartment sealing.

® Humidity range 5%-95%.

® Immunity 2KV to ground. If the length of the high/low voltage side cables exceeds 20M
during application, it is recommended to add a DC lightning arrester.

® Operating vibration test, transportation test with packaging.

3.2 Model Number Rule Explanation

This document applies to the model number explanation of the SPHC series inverters.

No. Code Meaning

1 Company Name SP: Sinosoar

60: AC rated output power 60kW
50: AC rated output power S0kW
2 |AC Rated Power
40: AC rated output power 40kW

30: AC rated output power 30kW

3 DC Voltage Level [H: DC side input voltage within 200~1000V

4 Installation Method |C: Chassis Mount

G2: Hybrid Storage Inverter

Module PS: Storage Inverter
5
Classification DC: DC Converter
PV: DC MPPT
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3.3  Product Circuit Introduction

3.3.1 Main Topology

BUS+
4

Channels EMC 1C
(1 Input Filter Filter 1EE Contactor
Channel)
BUS—
Figures 4

3.4 Product Structure

1) SP60HCPV1 Product Appearance :

Figures 5
2) SP60HCPV4 Product Appearance :

Figures 6
3) SP60HCPV4 Product Dimensions:
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4)  SP60HCPV1Product Dimensions:
440
i ™ {z X I
2 f B
L a1
: = : 468
: 490
Figures 8
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4 Transportation, Storage, and Installation

4.1 Transportation and Storage

When transporting and storing the inverter module, please pay attention to the markings on
the packaging box. The transportation and storage process should meet the following

requirements:

/1 CAUTION

®  Ensure that the inverter's outer packaging is not removed during storage and transportation;

®  Ensure the storage environment is free of corrosive and toxic gases;

® Ensure the storage temperature is maintained between -45°C and 70 °C, and the relative
humidity is maintained between 5%RH and 95%RH;

® Ensure a maximum stacking of 4 layers during storage, and ensure the stack has no risk of]
tipping over;

® Regular inspections are required during storage; if insect or rodent damage is found, the
packaging materials should be replaced promptly;

®  Ensure the transportation vehicle and storage warehouse meet fire safety requirements;

® If the storage time exceeds six months, the inverter must be inspected and tested by
professionals before being put into use;

®  Avoid transporting the inverter in rainy or bad weather conditions; if unavoidable, be sure to

take necessary protective measures;

® If long-term storage is required, ensure that from the date of purchase, the inverter is

powered on once a year, and each power-on time is not less than 6 hours.

Packaging mark illustrations are explained in the table below:

lcon Description

Center of gravity mark, indicating the location of the center of gravity of the

energy storage inverter.

Lifting mark, indicating the position of the chain or rope when hoisting the

energy storage inverter.

11
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Upwards mark, indicating the placement orientation when handling and

T T placing the energy storage inverter. Inverting, horizontal placement, or tilting
—

is strictly prohibited.

Handle with care mark. Avoid severe friction or collision during transportation|
and placement.

e
o’ L
f(‘_

? Keep dry mark. The energy storage inverter should be protected from rain or]

moisture during transportation and storage.

4.2 Unpacking and Inspection

When unpacking the inverter, the following checks need to be performed:

® Before unpacking, check if the inverter's outer packaging is damaged. If damaged, please
contact relevant personnel promptly for confirmation and replacement;

® Place the inverter on a level surface with the front facing up, and remove the outer
packaging's sealing tape;

® Take out the shipping accessories and confirm whether there is any missing or incorrect
shipment of accessories. If there is any missing or incorrect shipment, please contact]
relevant personnel promptly for confirmation and supplementation of the relevant
accessories;

® Remove the cushioning foam, then require two or more people to assist each other in taking
out the inverter module to prevent the inverter from falling during removal, threatening life
and property safety;

® Check if the plastic film packaging bag of the inverter module is damaged. If damaged,
please contact relevant personnel promptly for confirmation and replacement;

® Remove the plastic film from the module, and check the module's appearance for obvious
scratches or defects. If obvious scratches or defects are found, please contact relevant]
personnel promptly for confirmation and replacement;

®  Check if the parameters on the inverter module's nameplate match the purchase order, such

12
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as model, rated power, voltage range, and other key parameters. If the parameters on the

*

inverter module's nameplate do not match the purchase order, please contact relevant
personnel promptly for confirmation and replacement;
® Dispose of the inverter-related packaging materials reasonably according to local laws and

regulations.

4.3 Handling and Installation

4.3.1 Installation and Handling Precautions
During the transportation, storage, or installation of the inverter, the laws, regulations, and
relevant standards of the country and region must be met. Before installation, the hybrid inverter
needs to be moved to the installation site. To avoid personal injury or equipment damage during

the handling process, please note the following:

® Please assign personnel according to the weight of the hybrid inverter to avoid injury caused
by the weight exceeding the human handling capacity.
®  When installing or handling the hybrid inverter, please wear safety gloves to avoid injury.

®  Ensure the inverter remains balanced during handling to avoid falling.

13
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4.3.2 Installation Tools

Tools

Forklift Torque Wrench Screwdriver

L 3
L)

'When connecting power cables,

use a torque wrench to fix

For short-distance movement according to the relevant torque

of equipment, use a forklift to wvalue to prevent poor

avoid dropping during connection between the power Cross-head screwdriver M6

handling, causing personal |cable and the terminal due to sorew, used for fixing the

injury or equipment damage. finsufficient torque or terminal module in the cabinet.

damage due to excessive torque.

4.3.3 Installation Environment

The installation environment of the inverter needs to meet the following conditions:

/™ CAUTION

® The inverter must be installed in a location with shelter to avoid direct sunlight;

® The inverter should be installed in a well-ventilated place to prevent affecting its working
performance due to poor heat dissipation;

® During operation, the surface temperature of the inverter is high, so it must be installed in a
position that is not easily touched;

® The inverter must be kept away from children and special populations;

® The installation area of the inverter should be away from flammable and explosive
materials, and away from strong interference equipment;

® The installation rack or wall for the inverter should have certain fire resistance;

® The inverter should avoid being installed near noise-sensitive office areas or residential

places.

14
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To ensure the safety of installation personnel, relevant safety protection measures must be in

place when performing electrical installation or maintenance on this product. During electrical

installation, the following regulations must be followed:

® All power sources connected to the inverter must be disconnected to ensure the inverter is in
a de-energized state.
® Warning signs must be left at the disconnected positions to prevent re-energization during
installation.
® Necessary grounding and short-circuit connections must be made.
® Live parts must be treated accordingly and isolated with insulating materials to avoid harm
to personnel.
® Only professionals can perform installation operations on the inverter, and the installation
process must strictly follow the user manual guidance.
®  Installation personnel must comply with the relevant electrical operating procedures of the
country or region.
® Installation personnel need to understand the voltage level of the power supply area and
judge the voltage compatibility.
The environmental requirements for the inverter are as follows:
/N CAUTION
® This product is for installation inside a cabinet and needs to be installed in the final system
for use;
® The installation altitude should not be higher than 4000m; derating is required above
2000m, and use is prohibited above 4000m;
®  The inverter operating ambient temperature is -30 'C to +60 ‘C ; when the ambient
temperature is >45°C, the inverter needs to be derated;
® The inverter operating ambient humidity is 5%RH to 95%RH, without condensation;
) When the inverter operates in a high-dust environment, a dust filtration device needs to be
added according to the site conditions, but it should not affect the inverter's air intake and
exhaust volume;

15
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S Cable Connection Instructions
5.1  Port Definitions
Power Port Definitions:
SP60HCPV1:
Name Function Remarks
DC1+/DC1- PV Side Terminal OT Terminal (RNB50-6S), Recommended
50mm*> Cable
DC2+/DC2- High-Voltage Side OT Terminal (RNB50-6S), Recommended
Terminal 50mm*> Cable
SP60HCPV4:
Name Function Remarks
DC+/DC- High-Voltage Side OT Terminal (RNB50-6S), Recommended
Terminal 50mm*> Cable
PVI1+/PV1- PV 1 Side Terminal OT Terminal (RNB10-6S), Recommended
10mm* Cable
PV2+/PV2- PV 2 Side Terminal OT Terminal (RNB10-6S), Recommended
10mm?* Cable
PV3+/PV3- PV 3 Side Terminal OT Terminal (RNB10-6S), Recommended
10mm* Cable
PV4+/PV4- PV 4 Side Terminal OT Terminal (RN10-6S), Recommended 10mm
> Cable
/N CAUTION
® The power terminals on the high-voltage side and PV side use M6 screws for fixation.
Please use the screws provided with the product to fix the power cables, and the fixing
screw torque is 5.5~6.5 N * m. Excessive torque can damage the terminal, while insufficient
torque can lead to poor contact.
® The module must be reliably grounded during operation. Poor grounding may lead to

electric shock hazard and module damage. The fixing screw torque for grounding is 5 N *m.

16
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Signal Terminal Interface Definitions as shown in Figure 18:

BAT
PARAL IN P'.LU C'E‘M = = £
ARALIN T
AB HL X1lcomZX2com §$§ ALARM
efDODejeDO00e| 5 o LED-3
[=af = e LED-1
AT e
() (%) (o)
Q=== Q=== ® () (®)
FPARALOUT A B GND 5V YlcomYZ2com LED=2
| - P '
RTU LouT LED-4
EMS RUM
Figures 9
Name Function Remarks
PARAL IN  [Parallel Connection Input Parallel Cable
PARAL OUT [Parallel Connection Output Parallel Cable
BAT RTU  |Battery RS485 Interface BAT Communication Interface
BAT_CAN [Battery CAN Interface
RTU(A-B)  [Customer RS485 Interface IEMS Communication Interface
X1 Dry Contact Input EPO+
X1 com Dry Contact Input Common EPO-
X2 Dry Contact Input Reserved
X2 com Dry Contact Input Common Reserved
Y1 Output Dry Contact
com Common
DOUT
Y2 Output Dry Contact
com Common

17
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Parallel Communication Matching

*

R-MCAN

Resistor

Parallel Communication Matching ON when switch is up. Set to ON
R-PCAN for the first module and the last

IResistor module.

EMS RTU Communication Matching]
R-EMS RTU

Resistor

Module Address DIP Switch ON when switch is up. Address
ADDR 00001 means address 1. Address

00100 means address 4.

ALARM [Fault Indicator

RUN Status Indicator

LED-1 PV1 Status Indicator
LED-2 IPV2 Status Indicator
LED-3 IPV3 Status Indicator
LED-4 IPV4 Status Indicator

Output Dry Contact Internal Schematic as shown in Figure 10:

3 Ro84
4 1 10ohms 5 C437
2 AN Y_1 >
ke 3
¥ 3 Q17 1 1
) 1
' ' N m—
D59 -1
2 JAuF
1 2Kohms 2 2 2
— AN comY >
R899
Figures 10

Note: The port maximum voltage should not exceed 24V, and the maximum current should
not exceed 200mA.

Input Dry Contact Internal Schematic as shown in Figure 11:

18
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ust 2Kohms

1 R516
né‘ Rgs%ohms Al
2 1 2
AN
IC
1
c213
5 AuF GND
GND
Figures 11

Note: The input dry contact has a built-in power supply. The external side only needs to

provide a switch for shorting. The sum of the switch short-circuit impedance and the line

impedance should be less than 0.1 Q.

Cable Connection Tools

Tools and Instruments

Multimeter Torque Wrench Crimping Tool

£

. ) Connect power cables, torque 3
Measure equipment live For power cable crimping
N * m (30 kgf » cm)
status

Screwdriver Wire Stripper Heat Gun (or Hot Air

/7
‘\

For power cable processing

Blower), Heat Shrink Tubing

\|

Cover the conductive part of

Cross-head screwdriver for
the power cable to avoid

fastening and removing M6
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SCTews leakage

*

Appropriately add relevant tools according to the site conditions to avoid affecting the

installation progress due to lack of tools.

5.2 High-Voltage Side Connection
. Awaenwe
® The high-voltage side voltage must not exceed the inverter's allowed rated voltage range,
otherwise it may cause equipment damage;

® When a ground fault exists in the system, the ground fault must be eliminated before
proceeding with wiring;

® The DC power cable screws of the inverter must be tightened according to an installation|
torque of 3 N « m. Less than this torque may cause fire due to poor contact, and greater than|
this torque may cause power terminal damage;

® Incorrect wiring of the inverter will cause the inverter to fail to work properly, or even lead

to equipment damage;

® During installation, strictly follow the cable installation sequence to prevent accidents.

The installation sequence for high-voltage side cables is as follows:

Step 1: Use a multimeter to measure the battery port voltage, ensuring the battery voltage is
within the inverter's voltage range.

Step 2: Disconnect the battery switch, and use a multimeter to confirm that the power cables
to be installed to the inverter are in a de-energized state.

Step 3: Cut heat shrink tubing to a suitable length and assemble it onto the power cable to be
crimped.

Step 4: Use a wire stripper to strip the insulation of the power cable to a suitable length, then
put on the corresponding cold-press terminal, and finally use a crimping tool to crimp the terminal

tightly.
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Step 5: After the terminal is crimped, check if the crimp is reliable. If not reliable enough, cut

*

off the terminal and repeat Step 4.

Step 6: After the terminal is reliably crimped, use a heat gun to shrink the heat shrink tubing,
providing proper insulation.

Step 7: Connect the positive and negative power cables of the battery pack to the inverter's
terminal "DC2+" and "DC2-". Use a torque wrench to calibrate the installation torque to ensure

good contact between the power cable and the power terminal.

5.3 PV Side Connection

® The PV side voltage must not exceed the inverter's maximum allowed rated voltage range,
otherwise it may cause equipment damage;

® When a ground fault exists in the system, the ground fault must be eliminated before
proceeding with wiring;

® The PV power cable screws of the inverter must be tightened according to an installation
torque of 3 N « m. Less than this torque may cause fire due to poor contact, and greater than|
this torque may cause power terminal damage;

® During installation, if the phase sequence is wrong, it will cause the inverter to fail to work]

properly, or even damage the inverter;

® During installation, strictly follow the cable installation sequence to prevent accidents.

The installation sequence for PV side power cables is as follows:

Step 1: Use a multimeter to measure the PV port voltage, ensuring the PV voltage is within
the inverter's input voltage range.

Step 2: Disconnect the grid switch, use a multimeter to measure the PV side cables and the
inverter's PV side terminals, confirming that the PV cables to be installed to the inverter and the
inverter's PV side terminals are in a de-energized state.

Step 3: Cut heat shrink tubing to a suitable length and assemble it onto the power cable to be
crimped.

Step 4: Use a wire stripper to strip the insulation of the power cable to a suitable length, then

put on the corresponding cold-press terminal, and finally use a crimping tool to crimp the terminal
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tightly.

-

Step 5: After the terminal is crimped, check if the crimp is reliable. If not reliable enough, cut
off the terminal and repeat Step 4.

Step 6: After the terminal is reliably crimped, use a heat gun to shrink the heat shrink tubing,
providing proper insulation.

Step 7: Connect the positive and negative power cables of the PV array to the inverter's
terminal "DCI1+" and "DC1-". Use a torque wrench to calibrate the installation torque to ensure

good contact between the power cable and the power terminal.

6 Power On/Off Operations and Fault Diagnosis

6.1 Power On/Off Operations

6.1.1 Initial Power-On and Post-Maintenance Power-On Steps

(1) Power-On Startup

Step 1: Use a multimeter set to DC voltage to test the PV voltage. Check if the PV voltage is
within the PV voltage range required by the inverter. If the PV voltage is greater than the required
range, reduce the number of PV modules in series to bring the PV voltage within the required
range. If the PV voltage is less than the required range (under good light conditions), increase the
number of PV modules in series to bring the PV voltage within the required range.

Step 2: Close the circuit breaker on the PV side of the inverter. Wait 10 seconds and observe
if the PV status indicator on the inverter front panel is flashing. If the PV status indicator is not
flashing, use a multimeter in DC voltage mode to measure the voltage at the inverter's PV port to
see if it is within the required PV voltage range. If it is not within the range, check if the relevant
power cables are correctly connected and if there is reverse polarity at the PV port cables. If no
cable reverse polarity is found after checking and the PV port voltage is within the required range,

contact the relevant inverter personnel for handling.
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Step 3: Send the PV startup command to the inverter. Wait 20 seconds. The PV status

-

indicator should change from flashing at 1-second intervals to a steady light. If the status indicator
does not become steady, check if the startup command was sent successfully and if the
communication protocol matches (it can be configured to start automatically when PV conditions

are met).

6.1.2 Pre-Maintenance Power-Off Steps
(2) Power-Off Shutdown

Step 1: Send the shutdown command. Observe if the PV status indicator on the inverter front
panel is flashing at 1-second intervals or is off. If the PV status indicator remains steadily lit,
check if there is an issue with the communication protocol with the inverter and if the shutdown
command was successfully sent. If there are no issues, contact the relevant inverter personnel for
handling.

Step 2: Disconnect the PV port circuit breaker and hang a "Under Maintenance, Do Not
Energize" sign at the breaker. At this point, the inverter fault indicator should be steadily lit, and
the PV status indicator should be off.

Step 3: Use a multimeter set to DC voltage test mode and AC voltage test mode to measure
the voltage between the positive and negative poles of the PV port. Wait until the voltage drops
below 60V. If it is above 60V, continue waiting until the port voltage drops below 60V before
proceeding.

Step 4: Wait 15 minutes for the internal discharge of the inverter to complete.

Step 5: Use a phone to take photos to record the cable connection relationships to prevent
incorrect reconnection after maintenance.

Step 6: Disconnect the power cables and communication cables connected to the inverter.
Use insulating tape to insulate and protect the cable ends.

Step 7: Two or more people must work together to remove the inverter for maintenance and
inspection. It is strictly prohibited for one person to perform maintenance and inspection on the

inverter alone.
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1. Alarm/Fault Codes and Troubleshooting Measures

1) Module faults

are divided

into

several categories.

Specific categories and

troubleshooting measures are shown in the table below:

Alarm or Fault

Name

Fault

Code

Shut down

Recovery Method

Troubleshooting Measures

Soft Start

Failure

Shut down

Self-recovery

1. Power off the module, wait
1-2 minutes, then restart the
module.

2. If the fault persists after the
above operation, please contact

Sinosoar customer service.

Address
Duplicate/Inva

lid Address

Shut down

Check  before

startup, recover

after power-off

1. Power off the module, reselect
a module address that is not
duplicate on the system. Address
range is #1~#10.

2. Address range #1~#10. DIP
switch from left to right, left is
high bit, right is low bit. 'ON'
position is valid, calculated in
binary.

3. After resetting the address,

power off and restart to 4 XK.

ECAP Fault

Shutdown

Self-recovery

Check if the

parallel communication cable

between units is not connected

properly. Reconnect the parallel
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communication cable. Replace
the parallel communication
cable.

CPLD 6 Shutdown | Self-recovery 1. The machine experienced

Cycle-by-Cycl overcurrent. Check the load

e Current condition or wiring.

Limit Fault

Output Short | 8 Shutdown | Self-recovery 1. Power off the module, check if

Circuit there is a short circuit at the

output.

Overload 9 Shutdown | Self-recovery Long time in overload state,

Protection please check the load.

Shutdown

2) Battery Faults
Alarm or Fault Name | Fault Shut down? Recovery Troubleshooting Measures
Code Method

Bus Overvoltage 18 Shutdown Self-recovery | 1. Check if the bus voltage is
overvoltage. Power off, wait 1
minute, then power on again.

Bus 19 Shutdown Self-recovery | 1. Check if the bus voltage is

Undervoltage undervoltage, or if the input
voltage is too low.
2. Contact customer service.
DC Soft Start 21 Shutdown Self-recovery | 1. Wait for the bus voltage to
Failure rise, then restart.
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Battery 22 Shutdown Self-recovery | 1. Check if the battery positive
Reverse Polarity and negative terminals are
reversed.
Battery 23 Shutdown Self-recovery | 1. Check if the battery input is
Overvoltage overvoltage. Power off, wait 1
minute, then power on again.
Battery 24 Shutdown Self-recovery | 1. Check if the battery input is
Undervoltage undervoltage.
Discharge 25 Shutdown Self-recovery | 1. Check if there is overcurrent
Overcurrent during discharge.
Charge Overcurrent 26 Shutdown Self-recovery | 1. Check if there is overcurrent
during charging.
DC Contactor Fault 32 Shutdown Self-recovery | 1. PTC abnormal or DC
contactor abnormal.
3) System Faults
Alarm  or  Fault | Fault Shutdown? | Recovery Method | Troubleshooting Measures
Name Code
Fan Fault 50 No Alarm, 1. Check if the fan is damaged.
Shutdown | Self-recovery
Mode Error 52 Shutdown | Self-recovery 1. Phase lock failure in VF
mode.
Auxiliary  Power | 53 Shutdown | Self-recovery 1. Check if the auxiliary power
Abnormal voltage is too low.
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SysFault 54 Shutdown | Self-recovery 1. Other faults reported,
causing shutdown. To

eliminate this fault, other

faults must be eliminated first.

Arm Fault 55 Shutdown | Self-recovery 1. Check if the address DIP
switch is set wrong, or if
communication is interrupted,

emergency stop fault, etc.

Overtemperature 57 Shutdown | Self-recovery 1. Check if the machine
Fault environment temperature is

too high. Enhance ventilation.

IGBT Temperature | 58 Shutdown | Self-recovery 1. Check if the temperature
Abnormal difference between the three
IGBTs is too large.

Flash Initialization | 59 Shutdown | Self-recovery 1. EEPROM chip initialization
Error failed.

Internal 61 Shutdown | Self-recovery 1. Check if the connection
Communication between DSP and ARM is
Fault unstable or disconnected.

2. Check if the DSP or ARM

has no program.

CPLD Abnormal 64 Shutdown | Self-recovery 1. CPLD hardware version

number abnormal.
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7 PC Software Installation and Use

1)  Software Installation
Step 1: Extract the installation package ModbusPoll.zip.

8 ModbusPoll.zip

Figures 12

Step 2: Install the 32-bit or 64-bit version according to your computer's

{5t ModbusPollSetup32Bit 201547721 20:00 REER 1,588 KB
(57 ModbusPollSetupb4Bit 2015/7/271 20:00 ~ 1,692 KB
Figures 13

Step 3: Follow the prompts to install.

(71 Modbus Poll - 64 Bit - ®

License Agreement
Please review the license terms before installing Modbus Poll - 54 Bit. (

Press Page Down to see the rest of the agreement.

License Agreement.

'You should carefully read the following terms and conditions before

using Modbus Poll. Unless you have a different license agreement signed
by Witte Software, your use of this software indicates your acceptance of
this license agreement and warranty. If you do not accept these terms you
must cease using this software immediately.

Copyright.
Mridhiis Pall ™The Saftware™ is convrinht 2002-2015 hv Witte Snftware. i

If you accept the terms of the agreement, select the first option below. You must accept the
agreement to install Modbus Poll - 64 Bit. Click Mext to continue.

(7)1 do not accept the terms

e License Agreement

Figures 14
Lo

Choose Install Location P
Choose the folder in which to install Modbus Poll - 64 Bit. { 9 7

Setup will install Modbus Poll - 64 Bit in the following folder. To install in a different folder, didk
Browse and select another folder, Click Next to continue.

Destination Folder

|C:\Program Files{Modbus Tools\Madbus Poll Browse...

Space required: 2,3MB
Space available: 99.9GB

s e

Figures 15

Step 4: After successful software installation, a shortcut will be created on the desktop.
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Figures 16

2) Communication Connection

Use a 485 debugging tool to connect to the EMS's RTU communication port.

3) Software Debugging Function
a) Communication Connection Page

Step 1: Double-click to open the software.

Step 2: Open the corresponding template file.

%Y Modbus Poll - Mbpallt

Flle_Edit Connection Setup Functions Display View Window Help
D|S@&|x || = & [s0s151517 22 23[TCRL[ 2 W
Mbpollt

fTx=0: Err = 0: 1D = 3: F = 03: SR = 1000ms

INo connection

Alias 00000 # Open X
| A« 4ERTARE > > SinosoarPCs ) 2 vo &S

R BE- m @

ooooooo PCS_ModbusP.. £

EHESH = b

2024/8/9 9:19 Modbus Poll File 20K8
2024/6/26 10:38 Modbus Poll File 7KB
[y e 2024/8/9 9:21 Modbus Poll File 4KB

Bas [P EEasmbp 2024/8/0 0:24 Modbus Poll File 6K8

o T T e e

ez | | [Modbus Poll Files (xmbp) |

o] [ me

For Help, press FI. Port 16: 115200-8-N-1

Figures17

Step 3: Communication connection, select the corresponding serial port and baud rate.

) Modbus Poll - BE&<.mbp.

- o x
File Edit Setup Functions Display View Window Help
DD‘H 061516 17 22 23 [TC &2, | B W2
=B seE=
R = 1000ms
Al 00140 Alia: 00150] (§E= by 00180, Alias e e
RO Lo DI 342 | = 0:Em=0:1D = 31:F - 03: SR - 1000ms 9 0000 0000 0000 0000 0000 000
B0 7416 e 500| [ INo connection 0 A
EREEIR0.1 896 ety o7t ] o o = o0 0 - 00 0000 0001
=001 6644 D2 300 | [ I o ] 50) 0 m e
0 DC2E 499 (17 ol 550, 0 o
o e 1ses |15 9 o0 0 A ]
0 DCsBE 307 |, 9 pe o A o
EEFEE0 4010 DC3EH 400 || 200l 0l 0 1
EESER01 1908 DeapE 1980 |{I5 o o 0 2
EBEmE001 8015 DCaEE 3063 | [ =00 o 0 i 3| oo 02T 1
E | o | 0 4| DCFRL 02NFH 0
8| EEEEE 500 | 0 5 0
B | o | o 5 B
7
[
9
Port 16: 115200-8-N-1

Figures18
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) Modbus Poll -

% mbp

Fle Edit Connection Setup Functions Display View Window Help

DEW& XM= A os061516172223[TC 8| ? K2

Bm2mbe ===
tErr=0:1D = 31: F= 03: SR = 1000ms - = 1000
nection Connection Setup |_X| = g
Alias 00140 Alias 00150, B (o) A\Ias‘
T 428 T 2043 Serd Pot vl L J [ =aie s mbp (I 000
Cancel | } 0000 000( = 0: Exr = 0:1D = 31: F = 03: SR = 1000w | 0000 0000 0000 000C
BEEE0 7416 oCIER 500 il Setings | K I:; c:.;.:nin:' 1D=31: = 03: SR ~1000m] =
[r— 896 pciE 1om USB Serial Part (COMS) Mode £000,0000 0000
@RTU Oascl i | RLLLREL) Alias 0000 0000 0000 000C
001 6644 oCosE 3980 115200 Baud i 15 T o
0 DC2RE, 499 lobaetas v Fesponse Timeaut | o 1
aabis v I 1 0000 0000 0000 000C
o ocaE 1086 [1000Jims] u |
‘ - NonePay = 1 2 0000 0000 0000 000C
| o DC3EE 3987, || 5 i Delay Between Polls i 2 P o 5 s
i 3 0000 0000 0000
el 4010/ [y, a9 |[] 150pBE Advanced frs]
| 14 i (4 ) | 0 0000 0000 0000 000C
=l 1999 DC3yE 1089 | (5 Riemote Modbus Server
| ol 4 - s ) o 0000 0000 0000 000C
EEEmE001| 8015 DA s 1P Address or Node Neme [l i |
12188211 ib] DO (O | e ©900,0000.0000 000
17 | Connect Tineout SievE 7| |
8| (EESHEEER G 3000 ms] P 8
9| 2 9|
For Help, press F1. Port 16: 115200-8-N-1
.
b) Display Interface
4§ Modbus Poll - EE&S.mbp - o X
Fle Edit Setup Functions Display View Window Help
S & [[Comect. 73] 5061516172223 |Tc il B W2
Disconnect F4
= Auto Connect > =
[Er2.mbp o [E]= N
—— i = |[@]=
 En A Quick Connect F5 R = 1000 ’_
nection - ms
Alias| 00140 Alias 00180 Alias = -
B e S wE
[0 788 gl 3943 | = 0:Err=0:1D = 31: F = 03: SR = 1000ms. 9 0000 0000 o 0000 0000 0000 000(]
| smEm 7416 e 500, |Ino connection 0 o — gl
I 0.1 896 DCT. 1971 0 i 0 = s
FERFEHO. E [ ] e 00810 Alins| 00820 nam Bl =seambp = 1[5 ] Jooo 0000 00ox]
TIEE=0.01 6644 DC2EIE | 3980 ||y 0 EEAREER 500 o i 0 fTx = 0: Err= 0: 1D = 31:F = 03: SR = 1000m |500 0000 001
0 Do 499 5] ol | 60| 0 o INo connection L
o De2lns 18 (5| Al 1200) 0 o Alias 00660
9 DoslE| 3087 Il s 0 EEFEER 1200 o i P 9| ——
EERE0 010 e 499 (I 2200) 1200) 0 ] |
EESER01 1999 DeapE 1089 | o o 0 o 2 oo
8015, DO 3963 || mmommmn 500 o L o | of 3| DCIFF#L (0X/13F) 1 1
il | 9 | ° 4| oz %17 o
8| EEEER 500 | o 5| DC3FFHL (0%/15) o
9| [ of [ o > °
|
8
9
Port 16: 115200-8-N-1

Figures 20

There are four panels respectively: Display, Control, Settings, and Fault.
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