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0 Before You Starté 

  

Scope 

This Installation Manual contains important information, safety guidelines, detailed planning, and setup information for 

installation, as well as information about configuring, operating, and troubleshooting for the CPS Single-Phase Hybrid Inverter 

(hereafter referred to as the ñinverterò) developed by Chint Power Systems America Co., Ltd. (hereafter referred to as ñCPSò). 

Audience 

The information in Sections 2 Overview, 6 App Local Control, 8 MatriCloud Platform, 10 Troubleshooting, 11 Technical Data, 12 

Limited Warranty, and 13 Recycling is intended for the owner and operator of the inverter and does not require any special 

training or qualifications. The information in Sections 3 Mechanical Installation, 4 Electrical Connection, 5 Commissioning, 7 

App Remote Control, and 9 Operation and Maintenance is intended for qualified personnel only. Qualified personnel have 

training, knowledge, and experience in: 

¶ Installing electrical equipment and PV power systems. 

¶ Appling all local installation codes. 

¶ Analyzing and eliminating the hazards involved in performing electrical work. 

¶ Selecting and using personal protective equipment (PPE). 

 

Installation, commissioning, troubleshooting, and maintenance of the inverter must be done only by qualified personnel. 

Thank you for choosing a CPS single-phase hybrid inverter. These inverters are high performance and highly reliable products 

specifically designed for the North American solar market. 

The instructions in this user manual will help you solve most installation and operation difficulties. Installation, commissioning, 

troubleshooting, and maintenance of this inverter must be performed by qualified personnel. If you encounter any problems 

during installation or operation of this unit, first check the user manual before contacting CPS Customer Service. 

 

Please keep this user manual on hand for quick reference. 

The manual will be periodically updated or revised due to product development or improvement. The latest version of this 

manual can be acquired via our website: www.chintpowersystems.com. 

 

 

 

 

http://www.chintpowersystems.com/
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1 Important Safety Instructions 

(SAVE THESE INSTRUCTIONS) 

Please read this user manual carefully before installing the inverter. CPS reserves the right to refuse warranty claims for 

equipment damage if the user fails to install the product according to the instructions in this manual. 

Failure to follow these instructions and other relevant safety procedures may result in the voiding of the product warranty 

and/or damage to the inverter or other property. 

Warnings and symbols in this document include: 

 

DANGER: 

DANGER indicates a hazardous situation which, if not avoided, will result in death or injury. 

 

WARNING: 

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

 

CAUTION: 

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or moderate injury. 

 

NOTICE: 

NOTICE indicates a hazardous situation which, if not avoided, could result in the inverter working abnormally 

or property loss. 

 

INSTRUCTION: 

INSTRUCTION indicates important supplementary information or provides skills or tips that can be used to 

help you solve a problem or save you time. 
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Warnings and markings on the product include: 

Symbol Meaning 

 

HIGH VOLTAGE! 

There is high voltage inside the machine; the instructions in this manual must be followed for the 

operation of this product. 

 

HIGH ENERGY! 

Risk of electric shock from energy stored in capacitor. Do NOT remove cover until five (5) minutes after 

disconnecting all sources of power supply. 

 

HOT SURFACES! 

To reduce the risk of burns, do NOT touch. 

 

INFORMATION: 

For more details please see the user manual. 

 

WARNING: 

For continued protection against risk of fire, replace ONLY with the same type and ratings of fuse. Refer 
to instruction manual for details. 

 

EARTH GROUND: 

This symbol marks the location of a grounding lug, which must be securely connected to the earth 
through the PE (protective earthing) cable to ensure operational safety. 

 

RoHS Symbol: 

In accordance with 2011/65/EU regulations, the inverter imposes restrictions on the use of specific 

hazardous substances in electrical and electronic equipment. 

 

Certification Marking 

This product complies with the provisions of the CE Directive. 

 

CSA 

The safety and quality of the inverter have been certified by the CSA. 

 

 

 

 



 
 

10 

 

1.1 Safety Precautions of Operating the Inverter 

 

WARNING: 

All operations and connections must be performed by professional engineering and technical personnel! 

 

WARNING: 

To prevent the risk of electric shock during equipment maintenance or installation, ensure that all DC and AC 

power has been separated from the equipment, and ensure that the equipment is reliably grounded. 

 

DANGER: 

¶ Before opening the inverter enclosure for maintenance, you MUST first disconnect the grid-side AC power 

supply and PV-side DC power supply and ensure that the high-voltage energy inside the equipment has 

been completely released. 

¶ All connections to the inverter MUST be cut off for at least five (5) minutes before maintaining and 

operating the equipment. 

 

NOTICE: 

The inverter is specially designed to integrate the generated AC power into the public grid. Do NOT directly 

connect the AC output terminal of the device to private AC power equipment. The inverter does not support 

battery panel grounding. If grounding is necessary, a transformer must be added to the AC side. 

 

NOTICE: 

After unpacking the inverter, keep all its interfaces sealed before and after connecting wires. 

 

CAUTION: 

Check the wall bracket before hanging the machine to ensure that the wall bracket is firmly fixed onto the 

supporting surface. 

 

CAUTION: 

For continued protection against the risk of fire, replace ONLY with the same type and ratings of fuse. 

Disconnect supply before charging the fuse. 

 

INSTRUCTION: 

Before choosing a power grid code, contact your local power supply company. If the inverter is set to work under 

the wrong grid regulations, the power supply company can cancel the operation permit of the equipment. 

 

INSTRUCTION: 

Ensure that the entire system complies with national and local standards and applicable safety regulations 

before running the inverter. 
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2 Overview 

2.1 Model Number 

 

Figure 2-1 Product Model Number 

No. Letter Combination Meaning 

 ECH Hybrid, energy storage capable inverter 

 12K Rated power 12 kW 

 TL Transformerless 

 US United States 
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2.2 Dimensions and Appearance 

 

Figure 2-2 Inverter Dimensions 
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Figure 2-3 Product Appearance 
 

Table 2-1 Product Components 

No. Name Function 

1 Main inverter module - 

2 Wire box - 

3 External protection earthing Grounding connection 

4 GEN knockout GEN wiring 

5 Grid knockout Grid AC wiring 

6 Vent valve Vent air 

7 Backup load knockout Backup load wiring 

8 COM port 
Communication wiring (for BMS / EMS 
communication, if applicable) 

9 PV knockout PV wiring 

10 Battery knockout Battery wiring 

11 Wi-Fi communication port Wi-Fi communication 

12 RSD button RSD emergency shutdown 

13 PV switch Cuts off PV power supply safely 

14 Fan Cooling 

15 LED indicator Indicates the running status 

1

2

3

4

5

6
7

8
9

10
11

12
13

14

15
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Figure 2-4 Wire Box 
 

Table 2-2 Wire Box Components 

No. Name Function 

1 Battery circuit breaker Disconnects battery circuit 

2 Battery terminal Connects to battery 

3 PV terminal Connects to PV panels 

4 Grounding copper bar 1 Grounding point of PV 

5 Generator circuit breaker Disconnects generator circuit 

6 Neutral copper bar Connects neutral cables 

7 Grounding copper bar 2 Grounding point of backup load and grid cable 

8 Grid terminal Connects to grid cables 

9 Load terminal Connects to backup load cables 

10 Load circuit breaker Disconnects backup load circuit 

11 Communication board 

Connects communication cables 

(For further details, see Section 4 Electrical Connection.) 

1 11

2

3

54 6

10

8

7

9
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2.3 LED Indicator 

The LED display on the ECH7.6-12KTL-US inverter is shown in the image below: 

 

 

LED indicators and their indications are shown in the table below: 

Table 2-3 LED Indicators 

LED Name Indication Status 

 

Backup / grid indicator 

On (green) Grid connection is normal and in on-grid mode. 

Flashing (green) Grid connection is normal and in off-grid mode. 

Off Grid connection is abnormal. 

 

System indicator 

On (green) Running 

Flashing (green) Pre-inspection 

On (yellow) Standby 

Off Not running 

On (red) System failure 

 

COM indicator 

On (green) Communication is normal. 

On (red) BMS communication is abnormal. 

Flashing (red) Wi-Fi module communication is abnormal. 

Off All communications are abnormal. 

 

 

 

 

 

 



 
 

16 

 

2.4 System Schematic Diagram 

 

Figure 2-5 ECH Residential Hybrid System 

No. Name 

1 Low voltage battery 

2 PV array 

3 Backup loads 

4 Grid 

5 Generator (optional) 

6 Monitoring 

 

 

NOTICE: 

¶ If connecting a generator to the inverter, the maximum allowable generator power is 24 kW. 

¶ The solar inverter is connected either to the load panel or the generator circuit breaker. 

¶ The maximum power of an AC coupled PV inverter is 12 kW. 

¶ The generator and AC coupled inverter cannot be connected to the system at the same time. 

¶ In off-grid scenarios, the generator must be connected. The wiring diagram refers to the off-grid 

applications Single Unit ï 120/240 V ï Off-grid ï Hybrid and 3 Parallel ï 120/240 V ï Off-Grid ï Hybrid. 

 



 
 

17 

 

2.5 System Working Modes 

The system has five (5) working modes and a time of use (TOU) function. 

¶ Pure PV mode: 

o The hybrid inverter functions like a normal PV inverter without battery. 

o Suitable for systems without batteries and extending battery life in the winter. 

¶ Self-powered mode: 

o When the PV power is high enough, it will first power the loads, then charge the battery. Excess PV power will be 

exported to the grid if the anti-backflow function is disabled. 

o If the battery SOC is lower than the backup SOC and there is no more PV power, the battery can be charged by the 

grid if enabled. 

o When PV power is sufficient, the battery and the grid (if allowed) will power the load together. 

o Generators will function during a grid outage. 

¶ Fully fed mode: 

o The PV powers the loads and exports to the grid as much as possible. Excess PV power charges the battery. 

When PV power is less than the hybrid inverter AC output power (loads + grid), the battery will discharge to increase 

the AC output power to maximum. 

o Suitable for very high electricity rates such as feed-in tariffs (FIT). 

¶ Emergency charging mode: 

o When the grid is available, the inverter will force charge the battery with PV and grid until it reaches 100% SOC. 

o The load is powered by PV first; the grid will power the load if PV power is insufficient. 

o The battery can be charged by the grid if enabled. 

o The battery can only discharge to power the loads if there is a grid outage. 

¶ Forced off-grid mode: 

o Off-grid mode can be entered, even if the grid is functioning properly, to test off-grid function and estimated backup 

time. 

o In off-grid mode, there is no more energy flow between the system and the grid. 

o When the off-grid load capacity of the system is lowðsuch as low battery SOC or low PV powerðthe PCS will 

automatically switch to the on-grid mode that was running previously. 
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¶ Time of use (TOU) function: 

o In addition to the above five basic running modes, you can also make use of the TOU function to select different 

running mores for each day and hour of the year. 

o By customizing these basic running modes, the inverter can meet the diversified demands of various applications and 

the economic benefits of time use can be improved. 

For example: 

Season Name Season Dates Weekday Name Weekday Setting Time Slot Basic Modes 

Summer 
June 1 to 

August 31 

Workday Monday-Friday 5:01-18:00 Fully fed 

Weekend Saturday-Sunday 18:01-5:00 Self-powered 

Other 
September 1 

to May 31 
Weekday Monday-Sunday 0:00-24:00 Self-powered 

Annual leave July 5 to July 7 - - 

10:01-12:00 Fully fed 

12:01-10:00 Self-powered 

 

For further information, see Figure 6-8 in Section 6.1 App Quick Connection and Configuration. 
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2.6 Optional Generator 

When the system is running in off-grid scenarios or the battery SOC is less than the set value, if an optional generator is 

connected, it will start and supply power to the backup loads. After startup, there are two control strategies integrated into the 

generator system: quiet mode and economy mode. The battery running status and shutdown conditions of the two strategies 

are different, as described below. 

2.6.1 Quiet Mode 

In this mode, the battery gets energy from a diesel generator. After charging the battery as quickly as possible, the generator 

will shut down and enter the off-grid phase. 

¶ Battery and PV: The diesel generator and PV supply power to the backup loads and charge the battery at the same time. 

You can set the charging end SOC. 

¶ Diesel generator shutting down: When the grid recovers or the battery is charged to the set end SOC, the generator will 

shut down. 

2.6.2 Economy Mode 

In this mode, the battery will not take energy from the generator to avoid energy loss during charging and discharging. 

¶ Battery and PV: As the diesel generator and PV supply power to the backup loads, the excess power will charge the 

battery to avoid damaging the generator. 

¶ Diesel generator shutting down: When the grid recovers or the battery is full, the generator will shut down. 

For further information, see Section 6.3.20 GEN Parameters. 
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2.7 Electrical Schematic Diagram and Single Line Diagram 

The electrical schematic diagram of the inverter is as shown in Figure 2-6: 

 

Figure 2-6 Electrical Schematic Diagram 

 

The single line diagram is as shown in Figure 2-7: 

 

Figure 2-7 Single Line Diagram 
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2.8 Rapid Shutdown 

2.8.1 Single Hybrid Inverter 

The ECH7.6/9.6/12kW inverters are PVRSS certified to perform module-level rapid shutdown when used with APS RSD-S-

PLC/RSD-D products. For a single hybrid inverter, rapid shutdown can be initiated by pressing the RSD button on the left side 

of the inverter. When the RSD button is pressed, the inverter will disconnect the power supply to the internal RSD transmitter, 

turn off the power input on the battery side, and shut down the inverter. 

With one inverter, pins 13 and 14 need to be connected: 

 

Figure 2-8 14-pin Terminal 
 

The RSD transmitter is integrated in the inverter wire box, and the installation of the receiver on the PV panel is shown in the 

following schematic diagram below (Figure 2-8). Please refer to the APS RSD-S-PLC/RSD-D product user manual for 

installation and operation requirements. 

 

Figure 2-9 Module-Level RSD Device Connection 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14
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2.8.2 Multiple Hybrid Inverters in Parallel 

For multiple hybrid inverters in parallel, the connecting wires between pins 13 and 14 of ALL the hybrid inverters can be 

removed and connected to an external RSD initiation device. The external RSD initiation device is then able to initiate the 

rapid shutdown of all the hybrid inverters simultaneously. 

Note that the external RSD initiation device must be a normally closed contact. Pin 13 of all the hybrid inverters must be 

combined and connected to one end of the external RSD initiation device; pin 14 of all the hybrid inverters must be combined 

and connected to the other end of the external RSD initiation device. The recommended wire size is 16 AWG. 

 

Figure 2-10 RSD Connection 
 

The external RSD initiation device can shut down all hybrid inverters simultaneously if pins 13 and 14 of the inverters are 

connected. 

 

NOTICE: 

Do NOT connect pin 13 of one inverter to pin 14 of another inverter to avoid interference. 
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2.9 PCS Operating Mode 

This system is equipped with a power control system (PCS). All PCS-controlled busbars or conductors must be protected with 

suitably rated overcurrent devices that are appropriately sized for the busbar rating or conductor ampacity. 

There are multiple PCS operating modes: 

¶ Export Only mode: The ESS can export active power to the area EPS during discharging but will not import active power 

from the area EPS for ESS charging purposes. 

¶ Import Only mode: The ESS can import active power from the area EPS for charging purposes but will not export active 

power from the ESS to the area EPS. 

 

 

NOTICE: 

The PCS operating mode can only be configured by CPS contacting your local dealer or supplier to change 

the PCS operating mode. 

 

NOTICE: 

For Import Only mode, the longest measured open loop response time is 1.325 seconds and the longest 

steady state time is 1.585 seconds. For Export Only mode, the longest measured open loop response time is 

1.9 seconds and the longest steady state time is 4.98 seconds. 

 

WARNING: 

The PCS must be programmed such that the system does not exceed the limitations of the overcurrent 

devices in the panelboard and connected circuit. The PCS must be coordinated within the limits defined by 

NEC 210.20, 705.12 or NFPA 70 2020 Ed., Section 705.13. 
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3 Mechanical Installation 

3.1 Unpacking 

Before installation, check the product for any visible damage and verify that all items on the delivery list (see Tables 3-1 and 3-

2) are present. Contact CPS customer service if there are any issues. 

 

Figure 3-1 Main Components 
 

No. Item Qty. Purpose 

A Main inverter module 1 - 

B Wire box 1 - 

C Upper mounting bracket 1 Hangs the inverter. 

D Lower mounting bracket 1 Hangs the wire box. 
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Table 3-1 Accessories in Accessory Bag 

No. Accessory name Qty. Purpose 

E M6x18 cross hexagon head combined screw 7 
One (1) for grounding terminal, six (6) for attaching the 
inverter and wire box onto the mounting bracket. 

F M6x20 hexagon socket head combined screw 4 Attaches the inverter and wire box. 

G Power connector for the line end 1 Connects the external communication line. 

H M10 cap nut 6 AC terminal and battery terminal. 

I M10x25 screw 2 Neutral busbar. 

J M8x25 screw 1 Neutral busbar. 

K M4x10 cross hexagon head combined screw 2 Attaches the upper and lower mounting brackets. 

L M6 nut with flange 1 External grounding. 

M M8 expansion nut 9 Attaches the mounting bracket. 

N Wi-Fi module 1 Wi-Fi communication. 

O RJ45 cable (length: 78.74 in / 2000 mm) 1 Parallel network cable. 

P Battery temperature sampling cable - N/A 

Q EMC magnetic ring 1 Attaches the battery cables. 

R 
Ball head hexagonal screwdriver head 

(length: 5.9 in / 150 mm) 
1 Tool for attaching the inverter and wire box. 

S Cable tie 1 Ties the EMC magnetic ring and battery cables. 

T Documents 2 Quick guide and warranty card. 
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3.2 Installation Tools 

  

Use Tools and Instruments Required for Installation 

Installation 

 

Impact drill 

(ū10 mm drill bit) 

 

Torque socket wrench 

 

Multimeter 

 

Marker / pen 
 

Measuring tape 

 

Level ruler 

 

Torque screwdriver 

 

Diagonal pliers 

 

Rubber hammer 

 

Wire crimpers 

(Type: PV-CZM-22100/19100) 

 

Wire stripper 

 

Hot air gun 

 

Heat shrinkable tubing 

 

Personal 

protection  

Safety gloves 

 

Protective glasses 

 

Safety shoes 
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3.3 Installation Precautions 

¶ Check that the productôs environmental specifications (i.e., protection degree, operating temperature range, humidity and 

altitude, etc.) meet the requirements of the project location. 

¶ Ensure that the power grid voltage is within the normal range of the selected grid standard. 

¶ Ensure that you have been authorized by the local electricity supply authority to connect to the grid. 

¶ Installation personnel MUST be qualified electricians or those who have received professional training. 

¶ Wear and use proper PPE during installation. 

¶ Sufficient space must be provided to allow the inverter cooling system to operate normally. 

¶ Install the inverter away from flammable and explosive substances. 

¶ To prevent unwanted power loss, ensure that the installation conditions do not exceed the temperature limits specified for 

the inverter. 

¶ Do NOT install the inverter near an electromagnetic source, as this can compromise the normal operation of the electronic 

equipment. 

¶ Check that the PV array is not grounded. 

¶ Ensure the conduit entries meet the following requirements: 

o ALL conduit entries must use watertight fittings. 

o ALL conduit entries must use sealant around wires inside the wire box to avoid moisture ingress. 

o Metallic conduit is recommended to prevent propagation. 
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3.4 Installation Requirements 

3.4.1 Environment 

The installation site of the inverter must meet the following environmental requirements: 

 

Figure 3-2 Environmental Requirements 
 

If the installation environment allows, avoiding direct sunlight, rain, and snow can reduce power derating and extend the life of 

the inverter. It is recommended that the inverter is installed under a roof or sunshade. (Note: Installing the inverter outdoors 

with direct sunlight, rain, and snow does not impact the warranty.) Ensure that the inverter is installed away from flammable 

and explosive substances. 

3.4.2 Installation Methods 

The inverter must be installed according to the following requirements: 

 

Figure 3-3 Installation Requirements 
 

 

NOTICE: 

Ensure that the mounting structure (bearing wall, rack, etc.) is capable of bearing the weight of the inverter. 
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3.4.3 Space Requirements 

The distance between the inverter and the surrounding objects must meet the following conditions 

 

Figure 3-4 Installation Space Requirements for Inverter Racks 
 

 

NOTICE: 

¶ The distance from the inverter to any objects to its left or right must be greater than 19.7 in (500 mm). 

¶ The distance from the inverter to any objects above, below, or in front of it must be longer than 19.7 in (500 

mm). 

¶ If multiple inverters are being used simultaneously, objects that inhibit heat dissipation must NOT be placed 

between the inverters. 
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̘500 ̘500
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3.5 Installation Procedure 

1. Tighten the two M4x10 screws to affix the upper mounting bracket and lower mounting bracket; torque to 13.9 lbf-in (16 

kgf-cm).  

 

Figure 3-5 Affix the Mounting Brackets 
 

2. Mark the positions of the mounting holes on the installation structure: 

 

Figure 3-6 Mark the Mounting Holes of the Mounting Bracket 

 

3. Use a percussion drill (ū12 mm bit) to drill a hole 2.75 in (70 mm) deep, then use the rubber hammer to knock in the four 

expansion tubes. 
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190 190

160
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4. Remove the nuts from the expansion tubes, then place the mounting bracket on the wall and ensure that the expansion 

tubes thread the holes of the mounting bracket. Tighten the nuts with an adjustable wrench and torque to 108.4 lbf-in 

(124.9 kgf-cm). 

 

Figure 3-7 Fasten the Mounting Bracket 
 

5. Remove the cover plates of the inverter and the wire box and set the two plates aside; these plates will be reaffixed as 

indicated in Step 10. 

 

Figure 3-8 Remove the Cover Plates 
 

6. Use the ball head hexagonal screwdriver with a combined handle to preload (but do not tighten) the four M6x18 screws to 

install the wire box onto the mounting bracket. 

 

Figure 3-9 Install the Wire Box 
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7. Hang the inverter onto the mounting bracket as shown in Figure 3-9:  

a. Lift mounting: Two M10 lifting eye nuts may be installed on the sides of the inverter. Use sling rope or bar, inserted 

through both lifting eye nuts, to lift the inverter onto the bracket. (Note that the M10 lifting eye nuts are not included 

with the inverter.) 

b. Manual mounting: At least two (2) people are required to safely lift the inverter by the four arrow positions shown 

below. 

 

Figure 3-10 Lift or Manually Hang the Inverter 
 

 

CAUTION: 

The weight of the inverter is approximately 139 lb (63 kg). If you want to manually lift the inverter, it is 

recommended to have AT LEAST two (2) people to lift it. 
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8. Use the ball head hexagonal screwdriver with a combined handle to tighten the four M6x20 combined screws on both 

sides to ensure close contact between the inverter handle and the wire box handle; torque to 52.1 lbf-in (60.0 kgf-cm). 

 

Figure 3-11 Affix Inverter onto Mounting Bracket 

 

9. Tighten the six M6x18 screws to affix the inverter and wire box onto the mounting bracket and torque to 52.0 lbf-in (59.9 

kgf-cm). 

OPTIONAL: Install an anti-theft padlock to prevent the inverter from being stolen if installed outdoors. 

 

Figure 3-12 Attach the Inverter and Wire Box 
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10. Tighten the screws to secure the two cover plates on top of the inverter. 

 

Figure 3-13 Affix the Cover Plates 
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4 Electrical Connection 

 

CAUTION: 

All cables must be connected in accordance with the NEC and all other applicable local codes or jurisdictions. 

 

4.1 Cable Specification 

All cables must be connected in accordance with the following specifications: 

Table 4-1 Cable Specifications for the Single Phase Hybrid Inverter 

Name Type 

Conductor AWG 

Range Recommended 

AC 

Multi-core cables specialized 

for outdoor use (use 90ÁC 

copper wire ONLY) 

Grid & load cable #1/0-4/0 AWG (3/8 in lugs) #4/0 AWG (3/8 in lugs) 

Generator L1/L2 cable #1/0-2/0 AWG #1/0 AWG 

Generator neutral #1/0-2/0 AWG (5/16 in lugs) #1/0 AWG (5/16 in lugs) 

Grounding cable #4-14 AWG #4 AWG 

PV 

Industry common PV tables 

(type: PV1-F, use 90ÁC 

copper wire ONLY) 

#12-8 AWG #10 AWG 

BAT 

Multi-core cables specialized 

for outdoor use (use 90ÁC 

copper wire ONLY) 

#2/0-4/0 AWG (3/8 in lugs) #4/0 AWG (3/8 in lugs) 

PE 

Cables specialized for 

outdoor use (use 90ÁC 

copper wire ONLY) 

#6-4 AWG (copper) #4 AWG 

COM 

Cables specialized for 

outdoor use (use 90ÁC 

copper wire ONLY) 

UTP Cat5e or #22-18 AWG communication cable (e.g., Belden 3106A) 
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4.2 Tools Required and Torque Values 

 

NOTICE: 

Cable sizing must be processed by a licensed electrical engineer according to the electrical code and cable 

OEM recommendation. 

 

Table 4-2 Required Tools and Torque Values 

No. Tool Usage Torque 

1 No. 16 hex socket wrench 

Attaching battery cables, AC (Load L1 and 

L2, Grid L1 and L2) live cables, and AC 

neutral cables (Load and Grid) 

200 in-lb (22.5 Nẗm) 

2 No. 13 hex socket wrench Attaching generator neutral cable 110 in-lb (12.5 Nẗm) 

3 No. 10 hex socket wrench Attaching external grounding cable 53 in-lb (6 Nẗm) 

4 5 mm flat screwdriver 
DC internal grounding bar 

26 in-lb (3 Nẗm) 
AC internal grounding bar 

5 No. 2 Phillips screwdriver 

Attaching screws of generator terminal 

block (generator L1 and L2) 
32 in-lb (3.5 Nẗm) 

Attaching screws of PV terminal 

(PV1-3+ and PV1-3-) 
26 in-lb (3 Nẗm) 

6 Diagonal pliers Preparing cables - 

7 Wire stripper Preparing cables - 

8 Crimping tool Preparing cables - 
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4.3 Electrical Cable Connection 

 

NOTICE: 

Ensure watertight seals during installation. 

Read these instructions carefully and refer to Section 11 Technical Data before wiring. 

 

Figure 4-1 Conduit Knockout Locations and Trade Size 

Connection Knockout Trade Size (inches) 

BATTERY (CPS battery) 2 

PV (photovoltaic) 2 

LOAD (backup loads) 2 

GRID (power grid) 2 

GEN (generator) 1.25 

COMM PORT (EMS / BMS communication) 0.75 
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4.3.1 Ground Cable Connection 

Crimp the compression lug and tighten an M6x18 screw to attach the grounding lug to the grounding hole. 

 

Figure 4-2 Connect the Ground Wire 

 

4.3.2 AC Wiring 

1. Use the key  to unlock the two buckle locks, pull part  first, then pull part  to open the front cover. 

 

Figure 4-3 Open the Front Cover 
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2. Use the supporting rod to hold the front cover open. 

 

Figure 4-4 Hold the Front Cover 

 

3. Loosen the two screws and remove the transparent cover. 

 

Figure 4-5 Remove Transparent Cover 
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4. Remove the watertight hole plugs and insert the corresponding conduits and conduit fittings through the battery, COMM 

PORT, PV, LOAD, GEN, and GRID knockouts. 

NOTE: Customer needs to prepare the steel conduits and conduit fittings according to the size of the knockout. 

 

Figure 4-6 Insert the Steel Pipes 

 

5. When the LOAD, GRID, and GEN cables are ready to use, thread them through the conduit, then remove an appropriate 

length of the insulation layer from the cable (see Figure 4-7): 

 

Figure 4-7 Remove Jacket and Insulation Layer 
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6. Insert the exposed wire core into the crimped area of the compression lugs, then crimp the compression lugs. 

7. After crimping, wrap the wire crimp area with heat shrink tubing and use the hot air gun to seal the tubes. 

 

Figure 4-8 Crimp and Seal the Lugs 

 

8. Connect the AC GRID cables and backup LOAD cables (if applicable). 

NOTE: For grid-tied PV only applications, the AC cables must be connected to the GRID terminals. 

 

Figure 4-9 Connect the AC GRID Cables and Backup LOAD Cables (if applicable) 
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9. Connect the GEN cable (if applicable). 

 

Figure 4-10 Connect GEN Cables 

 

 

NOTICE: 

Ground cables, N phase, and L phases must correspond to the PE, N, and L1/L2 terminal. If they are 

connected incorrectly, the inverter may not work properly. 

 

NOTICE: 

The connection of a secondary protection ground wire cannot be replaced by that of the PE wireðboth must 

be grounded correctly. CPS will not take any responsibility for the possible consequences caused by such an 

omission. 

 

The L1/L2/N output cables of the inverter must be connected to the power grid via an independent 4-pole AC circuit breaker to 

ensure that the inverter can be disconnected safely from the power grid. 
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4.3.3 PV Wiring 

 

NOTICE: 

It is important to use a multimeter to check the polarity of the DC input cables to avoid reverse polarity. 

For PV cable connection, check the polarity before terminating the DC cables of the PV strings according to the following steps 

(shown in Figure 4-11): 

1. Use a multi-meter to measure the PV stringsô cable ends to check the polarity. 

2. The positive (+) lug of the cable must match the positive (+) terminal of the inverterôs DC input. 

3. The negative (-) lug of the cable must match the negative (-) terminal of the inverterôs DC input. 

 

Figure 4-11 Polarity Check 

 

Connect the cables: 

 

NOTICE: 

The grounding wire MUST be properly connected and the DC switch must be in the OFF state. 

 

1. Remove an appropriate length (see Figure 4-12) of the jacket and insulation layer from the PV input cable of the PV 

strings. 

 

Figure 4-12 Wire Stripping 
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2. Insert the PV wires into the PV terminals and tighten the screws. 

 

Figure 4-13 Connect the PV Cables 

 

 

NOTICE: 

To maximize production, reduce clipping losses, and optimize thermal performance, distribute the PV input 

power across all MPPTs as evenly as possible (e.g., the difference in the number of strings per MPPT is not 

larger than 1). 
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4.3.4 Battery Wiring 

 

NOTICE: 

Before connecting the battery cables, use a multimeter to ensure that the polarities are correct. 

It is recommended that the rated current of the fuse is equal to the battery maximum discharge current Ĭ 1.25 

(fuse safety factor). The specific value is subject to the battery manufacturerôs requirements. 

 

1. Remove an appropriate length (see Figure 4-14) of the jacket and insulation layer from the cable. 

 

Figure 4-14 Remove Insulation Layer 
 

2. Insert the exposed wire core into the crimped area of the compression lugs, using crimping pliers to crimp the lugs. 

3. After crimping, wrap the wire crimp area with heat shrinkable tubing and use the hot air gun to seal the tubes. 

 

Figure 4-15 Crimp and Seal Lugs 
 

4. Connect the battery cable to the battery terminal and use a cable tie to tie the magnetic ring and cables. 

 

Figure 4-16 Connect Battery Cables 
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4.3.5 Communication Wiring 

4.3.5.1 Connect the Wi-Fi Module 

1. Remove the silicone cover from the wire box. 

2. Insert the Wi-Fi module into the Wi-Fi port until you hear a click sound. 

NOTE: The indicator of the Wi-Fi module faces outward. 

 

Figure 4-17 Install the Wi-Fi Module 
 

4.3.5.2 Connect Communication Cables 

 

Table 4-3 Communication Cable Ports 

No. Port Function 

1 Connects the 14-pin terminal. 

2 Connects the optional CPS Meter Kit. 

3 Connects the BMS (CAN communication). 

4 Connects EMS and BMS (RS485 communication). 

5 Parallel communication connection between multiple inverters. 

1

2
3

4
5
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Select the pins to connect the communication cables according to the actual usage or application upon the following definition 

of dry contacts: 

PIN Name Definition Function 

1 BAT_T+ Battery temperature positive port 

Reads the battery temperature. 

2 BAT_T- Battery temperature negative port 

3 CT1+ External CT1 positive port 

Reads the current phase A by external CT. 

4 CT1- External CT1 negative port 

5 CT2+ External CT2 positive port 

Reads the current phase B by external CT. 

6 CT2- External CT2 negative port 

7 DI+ Digital input positive port 

Digital signal input (reserve). 

8 DI- Digital input negative port 

9 GEN_S+ Generator startup signal positive port 

Sends the generator startup signal. 

10 GEN_S- Generator startup signal negative port 

11 NC Reserved - 

12 NC Reserved - 

13 RSD+ Rapid shutdown device positive port Receives the RSD initiation signal 

(for parallel connection). 14 RSD- Rapid shutdown device negative port 

 

 

Figure 4-18 Dry Contacts 
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4.4 Inverter Parallel Connection 

The inverter supports the following three parallel modes: 

¶ Multiple inverters in parallel: 120/240 V. 

¶ Two (2) inverters in parallel: 120/208 V. 

¶ Three (3) inverters in parallel: 120/208 V. 

 

 

NOTICE: 

When the quantity of parallel inverters is greater than three (3) for PV + Battery applications, please contact 

CPS customer support. 

 

The positions of the Grid and Backup Load terminals are shown in Figure 4-19 below. Before parallel connection, turn the CAN 

DIP switch  of each inverter to the ON position. 

 

Figure 4-19 Positions of Grid and Load Terminals 
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4.4.1 Multiple Inverters in Parallel ï 120 / 240 V 

 

NOTICE: 

If the quantity of parallel inverters is more than three (3) for PV + Battery applications, contact CPS customer 

service. 

The load of each inverter runs in parallel mode. 

 Grid 

Inverter Phase A Phase B 

Primary 

GRID L1 GRID L2 Secondary 1 

Secondary 2 

 

4.4.2 Two Inverters in Parallel ï 120 / 208 V 

This mode consists of one primary inverter and one secondary inverter. 

The load of each inverter runs in parallel mode. 

 Grid 

Inverter Phase A Phase B Phase C 

Primary GRID L1 GRID L2 - 

Secondary - GRID L1 GRID L2 

 

4.4.3 Three Inverters in Parallel ï 120 / 208 V 

This mode consists of one primary inverter and two secondary inverters. 

The load of each inverter runs in parallel mode. 

 Grid 

Inverter Phase A Phase B Phase C 

Primary GRID L1 GRID L2 - 

Secondary 1 - GRID L1 GRID L2 

Secondary 2 GRID L2 - GRID L1 
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4.5 Meter and CT Connection 

Connecting the CPS Meter Kit and CTs is optional: 

¶ In grid-tied PV only applications, there is no need to connect the CPS Meter Kit. 

¶ If there are multiple PV + Battery systems operating in parallel, it is necessary to connect the meter and CT.  

For more detailed information, refer to the application notes or user manuals of the meter and CT. 

4.6 Inverter and Parallel Connection Functions 

4.6.1 Setting the Primary Inverter and Secondary Inverter 

The inverter parallel connection plan adopts primary-secondary control mode. Each inverter address can be set in the app 

(see Section 8.4.2.4 Setting). NOTE: For grid-tied PV only applications, multiple inverters can operate independently in the 

ñSingle Machineò mode. 

4.6.2 Synchronization of Parallel System (Not Applicable for PV Only Systems) 

¶ Powering inverters in the parallel system ON/OFF: 

o The powering ON and OFF of all the inverters in a parallel system is controlled by the primary inverter. 

o If the primary inverter is powered on, all the inverters in the parallel system are powered on and if the primary inverter 

is powered off, all the inverters in the parallel system are powered off. 

¶ Inverter failure in a parallel system: If any inverter (primary or secondary) in the parallel system fails, the entire system 

will stop running. 

4.6.3 Current Sharing Control (Not Applicable for PV Only Applications) 

¶ In on-grid mode: 

o Power limit: When inverters are connected in parallel, the primary inverter will connect to and receive grid power from 

the electricity meter. The primary inverter will then deliver power distribution value to the secondary inverters 

according to the parallel connection mode. In on-grid mode, the states of the inverters and the batteries are different 

and no current sharing control is performed. 

o Parameter setting synchronization: The primary inverter synchronizes its own registered parameters to the secondary 

inverters to ensure consistent running parameters. 

¶ In off-grid mode: Due to the different PV and batteries connected to each inverter, the inverter output cannot achieve 

current sharing control when the power is insufficient. 
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5 Commissioning 

 

WARNING: 

To eliminate possible danger, read and follow the steps described below in Section 5.1 before performing any 

on-grid operations. 

5.1 Pre-Commissioning Checks and Preparation 

5.1.1 Mechanical Installation Checks 

Perform the following inspections by referring to Section 3 Mechanical Installation: 

¶ Ensure all the mounting brackets are secure. 

¶ Ensure all the screws have been tightened to the specified torque values. 

5.1.2 Cable Connections Checks 

Perform the following inspections by referring to Section 4 Electrical Connection: 

¶ Ensure all the cables are connected to the correct lugs and properly labeled. 

¶ Ensure the cables are appropriately managed to avoid physical damage. 

¶ Check the polarity of the DC input conductors (the DC switches must be in the OFF position). 

5.1.3 Electrical Connection Checks 

Perform the following inspections by referring to Section 4 Electrical Connection: 

¶ Ensure the AC circuit breaker and/or fused switch disconnect is appropriately sized. 

¶ Test and check that the AC voltage is within the normal operating range. 

¶ Ensure that the DC open circuit voltage of the PV input strings is less than 600 V. 
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5.2 Commissioning Steps 

1. Open the front cover and turn the LOAD, BAT, and GEN switches to the ON position before closing the front cover again. 

2. Set the inverter DC switch to the ON position. When the solar array produces enough power, the inverterôs LED power 

indicator will be lit and the inverter will enter the self-check state. 

Once powered, the inverter will automatically create a wireless Bluetooth network that is visible as an access point from the 

user communication devices (e.g., tablet, smartphone). Users can download the MatriCloud app for iOS from the App Store or 

for Android from the Google store; the app can be also downloaded by scanning the QR code below (supports Android 4.4 and 

iOS 11.0 or later). 
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6 App Local Control 

6.1 App Quick Connection and Configuration 

 

INSTRUCTION: 

Complete the test and inspection BEFORE operation to confirm that there is no error. 

 

Users can perform the following procedures to set up the app. 

1. Turn on the deviceôs Bluetooth. 

2. Open the MatriCloud app. 

3. Tap the Settings icon at the top of the screen, then select the correct server and language. 

     

Figure 6-1 Select the Server and Language 
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4. After selecting the server and language, tap Quick Install at the bottom of the screen. 

 

Figure 6-2 Quick Install 
 

5. On this page, tap Bluetooth Connect at the bottom of the screen to open the device name list. The device name 

XXXXXXXX is the last eight (8) digits of the SN on the Wi-Fi module label. 

NOTE: The NFC function is now unavailable. 

  

Figure 6-3 Connect to Inverter 
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6. When the app is successfully connected to the inverter, the Installation Settings Wizard page will appear (Figure 6-4). 

Check if the cables are connected correctly; if yes, tap Next Step. 

  

Figure 6-4 Connection Check 
 

7. In the next step of the Installation Settings Wizard, parameter configuration, you can set up the grid information, parallel 

mode, device access, and running mode parameters by tapping each setup wizard one by one. 

 

Figure 6-5 Parameter Configuration 
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a. Setup Wizard Grid: Select the standard value according to the requirements of your local authority. 

¶ The available grid standards are IEEE 1547-2018, CA Rule 21, and HECO. 

¶ Choose the grid type, such as 120/240 V split phase or 120/208 V three phrase. 

¶ Choose rated frequency: 50 Hz or 60 Hz. 

 

Figure 6-6 Setup Wizard Grid 
 

 

INSTRUCTION: 

Check with your local electric supply company before selecting a grid standard. If the inverter operates with 

an incorrect standard, the electric supply company can cancel the interconnection agreement. 

 

 

 

 

 

 

 

 


































































































































































































































































