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Before You Start… 

 

This manual contains important information regarding installation and safe 

operation of this unit. Be sure to read this manual carefully before using. 

Thank you for choosing this CPS Grid-tied Bidirectional Converter. This 

Bidirectional Converter is a high performance and highly reliable product 

specifically designed for the North American Solar market.   

If you encounter any problems during installation or operation of this unit, first 

check the user manual before contacting your local dealer or supplier. This 

user manual is applicable for the following model: CPS ECB30KTL-O/US. 

Instructions inside this user manual will help you solve most installation and 

operation difficulties. Contact your local supplier if the problem still exists. 

Please keep this user manual on hand for quick reference.
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Chapter 1 IMPORTANT SAFETY INSTRUCTIONS 

(SAVE THESE INSTRUCTIONS) 

Please read this user manual carefully before product installation. CPS 

reserves the right to refuse warranty claims for equipment damage if the user 

fails to install the equipment according to the instructions in this manual. 

Warnings and symbols in this document 

  

 

DANGER:  

DANGER indicates a hazardous situation which, if not avoided, will 

result in death or serious 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 equipment 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 your time. 
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Markings on the product 

 

HIGH VOLTAGE: 

The product works with high voltages. All work on the product 

must only be performed as described in this document. 

 

HOT SURFACE: 

The equipment is designed to meet international safety 

standards, but surfaces can become hot during operation. Do 

not touch the heat sink or peripheral surfaces during or shortly 

after operation. 

 

EARTH GROUND: 

This symbol marks the location of the grounding terminal, which 

must be securely connected to ground through the Equipment 

Ground Conductor (EGC) to ensure operational safety. 

 

WARNING: 

All the installation and wiring connections should be performed only 

by qualified technical personnel. Disconnect the Converter from 

Battery modules and the Power Grid before maintaining and 

operating the equipment. 

Risk of electric shock and fire use only with Battery systems with 

maximum system voltage of 1000V. 

Electric Shock Hazard. The DC conductors of this Battery system are 

normally ungrounded but will become intermittently grounded without 

indication when the Converter measures the Battery array isolation  

Shock Hazard. Energized from both ac and dc sources. Disconnect 

all sources before servicing. 

For continued protection against risk of fire, replace only with same 

type and ratings of fuse. 
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DANGER:  

Please disconnect the Converter from AC grid and Battery modules 

before opening the equipment. Make sure hazardous high voltage 

and energy inside the equipment has been discharged. 

Do not operate or maintain the Converter until at least 35 minutes 

after disconnecting all sources from DC and AC sides. 

 

NOTICE: 

This Converter is designed to connect AC power only to the public 

grid. Do not connect the AC output of this equipment directly to any 

private AC power equipment. 

 

CAUTION: 

CPS ECB30KTL-O/USConverterisapprox.68kg (150 pounds). 

Please ensure the mounting is properly installed before hanging the 

Converter on the bracket. 

 

INSTRUCTION: 

Please check with your local electricity supply company before 

selecting the grid standard. If the Converter is operated with a wrong 

grid standard, the electricity supply company may cancel the 

operation license. 

Putting the Converter into operation before the overall system 

complies with the national rules and safety regulation of the 

application is not permitted. 
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Chapter 2 Overview 

2.1 Converter for grid-tied energy storage systems 

CPS ECB30KTL-O/US Converter is suitable for use with commercial and 

large scale energy storage grid-tied systems. The system is generally made 

up of Battery modules, DC power distribution equipment, bidirectional 

converter and AC power distribution equipment (Figure 2-1). The CPS 

ECB30KTL-O/US converts the DC from Battery modules to AC with the same 

frequency and phase as the AC grid. All or part of the AC power is supplied to 

local loads, and the surplus power is supplied to the electricity grid. 

DC power

 distribution

equipments

AC Grid

 

Bidirectional 

electric meter

AC power

 distribution

equipments

BATTERY

 

Figure 2-1 Grid-tied energy storage system 
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2.2 Product features 

 High conversion efficiency：Advanced 3-level conversion technology; 

Max. discharge efficiency: 98.0%,Max. charge efficiency: 97.6%； 

 Grid support capabilities: 2 selectable grid standards; Adjustable 

reactive power: ±0.8, Remote Curtailment 

 Flexible communication: Supports standard Modbus and CANBUS 

communications to ensure compatibility with 3rd party monitoring and 

control systems 

 Wide DC input voltage range：Operating DC Input Voltage Range: 

250-900Vdc; Max DC input voltage: 900V. 

 Charge and discharge: the Bidirectional Converter can charge/discharge 

the batteries from/to the grid. 

 Indoor and Outdoor: TYPE 4X protection degree meets the needs of both 

indoor and outdoor use;  

 Intelligent Integration: Embedded DC/AC switches eliminate the need for 

external combiner boxes and simplifies installation. 
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2.3 Product protection functions 

✓ Polarity reverse protection of DC input 

✓ Short circuit protection 

✓ DC input insulation resistance monitoring 

✓ AC output voltage and frequency monitoring 

✓ AC Insulation Resistance monitoring 

✓ Monitoring of DC injection into AC output 

✓ Anti-islanding protection 

✓ Input and output over-voltage protection 

✓ Input over-current protection 

✓ Environmental temperature monitoring 

✓ Battery temperature monitoring 

✓ LVRT(Low voltage ride through) and HVRT(High voltage ride through) 
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2.4 Circuit structure design 

The basic schematic diagram of CPS ECB30KTL-O/US Converter is 

shown in Figure 2-2. 

The input of batteries passes through surge protection circuitry, DC EMI 

sine-wave filter, charge and discharge circuit. The output of the Converter 

converts the DC voltage to 3-phase AC voltage. The high frequency AC 

components are removed with a sine-wave filter. Then the 3-phase AC voltage 

is passed through two-stage relays and EMI wave filter to produce high quality 

AC power. 

PE
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Figure 2-2 Schematic diagram of CPS ECB30KTL-O/US Converter 
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2.5 Appearance Description 

 

Figure 2-3 Appearance sketch of CPS ECB30KTL-O/US Converter 

Main items of the Converter: 

1) Main housing of the Converter 

2) Wiring box of the Converter 

3)Mounting bracket 

4) External cooling fans 

5) LED indication lights 

6)LCD display 

7) Key buttons 

8) DC switch: DC power on/off 

9) AC switch: AC power on/off 
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Chapter 3 Installation 

Below is the installation procedure for the Converter. Please read carefully and 

install the product step-by-step. 

Before installation, please check that the following items are included in 

the package: 

Table 3-1 Main items 

No. Item Qty Note 

(1) 
Main housing of the 

Bidirectional Converter 
1  

(2) 
Wiring box of the 

Bidirectional Converter 
1  

(3) Mounting bracket 1  

(4) 
Installation & Operation 

manual 
1  

(5) Accessory kit 1 Contains all necessary accessories 
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The (5) Accessory kit contains items listed below: 

Table 3-2 Accessories 

No. Item Qty Note 

(1) M8 Concrete anchors 8 For mounting bracket 

(2) 
M8×25 assembling 

bolts 
8 For mounting bracket 

(3) M6 X16screw 6 
For wiring box and main housing; 2 

spare parts 

(4) M5X10 screw 8 
For mounting bracket and Converter, 

external ground connection 

(5) Lifting eye nut M10 2 For lifting the main housing 

(6) Ring-lug type terminal 2 For external ground connection 

(7) Ferrule for DC side 2 For DC input cables 

(8) Ferrule for AC side 5 For AC output cables, 1 spare part 

(9) RJ45 connecter 4 For Ethernet communication 

(10) 5 pin connector 1 For RS485 communication 

(11) 3 pin connector 1 For RS485 communication 

 

INSTRUCTION: 

The items in the accessory kit table above are for the standard 

configuration. The accessories may vary if optional parts are 

purchased. 
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3.1 Recommendations before installation 

✓ Check that the product environmental specifications (protection degree, 

operating temperature range, humidity and altitude, etc) meet the 

requirements of the specific project location; 

✓ Make sure that the power grid voltage is within normal range: 

422~528VAC; 

✓ Ensure that the local electricity supply authority has granted permission 

to connect to the grid; 

✓ Installation personnel must be qualified electricians or people who have 

received professional training; 

✓ Sufficient space is provided to allow the Converter cooling system to 

operate normally (Figure 3-1 to 3-3); 

✓ Install the Converter away from flammable and explosive substances; 

✓ Avoid installing the Converter in locations that exceed the temperature 

limits specified in the Converter data sheet to limit undesirable power 

loss; 

✓ Do not install the Converter near any electromagnetic source which can 

compromise the normal operation of electronic equipment; 
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3.2 Mechanical installation 

1) Dimensions 

 

 

Figure 3-1 Dimensions of CPS ECB30KTL-O/US Converter 
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2) Installation method (see Figure 3-2): 

Make sure that the mounting structure(wall, rack, etc)is suitable to support 

the Converter weight. Follow the mounting guidelines below: 

(a) If the location permits, install the Converter vertically. 

(b) If the Converter cannot be mounted vertically, it may be tilted 

backward by no lower than15 degrees from horizontal. 

(c) Do NOT mount the Converter leaning forward. 

(d) Do NOT mount the Converter in a horizontal position (<15 degrees) 

without a shield.  

(e) Do NOT mount the Converter upside down. 

(a)

(c) (d) (e)

(b)

 

Figure 3-2 Mount the Converter correctly 
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3) Installation space requirement (see Figure 3-3): 

The distances between the Converters or the surrounding objects should 

meet the following conditions: ambient temperatures is high than 45℃, 

increase the spacing by 50mm (2 inches) /degree. 

 

 

 

NOTICE: 

When the Converter is mounted backwards by≤15° outdoor, shield 

cover is recommended to be installed above the Converter to avoid 

direct sunlight. 

 

NOTICE: 

The spacing between two adjacently mounted Converters should be 

≥500mm (19.75 inches). Ensure that the air space around the 

Converter is well ventilated. 

 

NOTICE: 

The installation clearance between two Converters needs to be 

enlarged in 50mm(2inch)/degree when the maximum ambient 

temperature is higher than 45℃. 
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    mm
(19.7in.) 

    mm
(11.8in.) 

    mm
(19.7in.

) 

    mm
(23.6in.

) 

 100mm

(4.0in.)

(Note) 

 

Figure 3-3 Converter wall mounting dimensions 

 

 

 

INSTRUCTION: 

If the Converter is installed on the metal bracket (instead of solid 

wall), the top clearance distance can be reduced to as minimum as 

100mm (3.94in.) in Figure 3.3. 
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24in.

12in.

12in.

12in.

8in.

 

Figure 3-4 Converter pillar mounting dimensions 

(Use 8” Baffle when mounting back to back) 
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4) Mount the Converter onto the bracket 

(1) Mark the 8 holes on the bearing surface for mounting the bracket as 

shown in Figure 3-5; 
8
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Figure 3-5 Dimensions of holes on the bearing surface 

 

(2) Drill holes at the marked positions with a 10mm (0.4in.) drill and put the 

M8 expansion tubes① into the holes; fasten the mounting bracket② 

with the M8x25assembling bolts③ in the accessory kit. Figure 3-6. 

Tool: Electric drill (Ф10mm/0.4in. head), No. 13 wrench 
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1

2

3
 

 

Figure 3-6 Secure the mounting bracket 

(3) Hang the Converter onto the mounting bracket as shown in Figure 3-7 

and Figure 3-8; 

Lift mounting: Take out the lifting eye nut M10 (2pcs) from the 

accessory kit, and screw them on the bolts at the top of the Converter. 

Use sling rope or bar (inserted through both lifting eye nuts) to lift the 

Converter onto the bracket. The minimum angle between the two sling 

ropes should be less than 90 degrees. 

Manual mounting: Two people grab the handle positions marked in 

Figure 3-8, and mount the Converter onto the bracket. 

 

CAUTION: 

The main housing of the CPS ECB30KTL-O/US Converter is 

about 58kg (≈128 pounds). 

Please ensure the mounting bracket is properly installed before 

hanging the Converter on the bracket. It is recommended to have 

at least 2 people to mount the Converter due to the weight of the 

equipment. 
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Figure 3-7 Mount the main housing on the bracket by lifting 

 

Figure 3-8 Position of lifting handle 
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(4) Install the wiring box 

① Remove the cover plate at the bottom of the main housing. (see Figure 

3-9) 

Tool: No.2 Phillips head screwdriver 

 

Figure 3-9 Cover plate of the main housing 

② Remove the cover board at the top of the wiring box (see Figure 3-10) 

Tool: No.2 Phillips head screwdriver 

 

Figure 3-10 Cover board of the wiring box 

  



 

22 

Save the cover and screws, and attach the board on the left side of the 

wiring box after the wiring box is attached to the Converter housing (see 

step 6, Figure 3-13) 

 

③ Insert the wiring box to the main housing, and use M6x16 screws 

(4pcs) to attach the wiring box to the Converter housing. (see Figure 

3-11) 

Tool: No.10Wrench, torque value of 2.8N-m(24.7lbf-in) 

 

Figure 3-11Installation of the wiring box 

 

  

 

CAUTION: 

The total weight of the CPS ECB30KTL-O/US Converter is about 

68kg (150 pounds). 

Please ensure the mounting is properly installed before hanging the 

Converter on the bracket. 
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(5) Attach the main housing and the wiring box to the mounting bracket with 

the M5x10 bolts (6 pcs). (see Figure 3-12) 

Tool: No.2 Phillips head screwdriver, torque value of 1.6N.m(14.2lbf-in) 

 

Figure 3-12 Attach the main housing and wiring box on the bracket 

(6)Attach the cover board shown in Figure 3-10 to the left side of the wiring 

box. (see Figure 3-13) 

Tool: No.2 Phillips head screwdriver, torque value of 1.2N.m(10.6lbf-in) 
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Figure 3-13 Attach the cover to the left side of the wiring box 

(7) Optional - Install an anti-theft padlock when the installation is complete. 

The anti-theft padlock is used to prevent the Converter from being stolen 

when the equipment is installed outdoors. You can lock the Converter on 

the bracket, as shown in Figure 3-14: 

 

Figure 3-14 Location of the anti-theft padlock 

The anti-theft padlock should meet the requirement of the dimensions 

shown in Figure 3-15: 
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B

C
A

 

Figure 3-15 Dimensions of anti-theft padlock 

Recommended lock size 

A:3~6mm 

B: 20~50mm 

C: 20~50mm 
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5) Removing/Replacing the wire box cover: 

(1) Use a No.3Philips head screwdriver to remove the 4 screws on the 

wiring box and take off the cover. (see Figure 3-16) 

 

Figure 3-16 Take off the cover of the wiring box 

(2) To replace the cover, use a No.3 Philips head screwdriver to remove the 4 

screws on the cover. 

 

INSTRUCTION: 

It is important to use a hand tool or other types of screw drivers. Also, 

it is important to hold the cover in alignment with balanced force 

across the cover, not weighted toward any edge, for the screw to 

Pem®-nut alignment. Partially engage all four screws to Pem®-nuts 

a few rotations before tightening any one screw. This is important to 

maintain alignment and avoid thread damage.  
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3.3 Electrical installation 

The connection interface of CPS ECB30KTL-O/US Converter 

 

Figure 3-17 Full view of wiring box with options. 

 
Figure 3-18 External connection ports 
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Figure 3-19 Internal connection points 

①  Hole for DC input cables, 1-1/4inch 

②  Hole for AC output cables, 1-1/4inch 

③  Hole for communication cables, 3/4inch 

④  External grounding studs 

⑤  Side hole for DC input cables,1-1/4inch 

⑥  Side hole for AC output cables, 1-1/4inch 

⑦  Side holes for communication cables，3/4inch 

⑧  DC fuses  

⑨  Internal grounding bar 

⑩  AC output and DC input terminal blocks 
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Choose the cables for Converters according to the following configuration 

table: 

Table 3-3 Cables specifications 

 

3.3.1 DC connection 

1)DC fuses configuration 

CPS ECB30KTL-O/US Converters are equipped with standard 30A 

(29.99kW Converter) DC fuses. In order to keep the output power normal, the 

rated current of fuse is generally larger than Max. output current from the 

Batteries. 

2) DC cable connection 

To ensure the optimum performance of the Converter, please read the 

following guidelines before DC connection: 

(a) Ensure that the maximum open circuit voltage of the Battery modules 

is lower than 900 Vdc under any conditions; 

(b) Confirm that the Battery modules for the Converter are of only one 

type and specification before connection.  

Position 
Cable 

Acceptable range Recommended Size 

DC input/output 

(﹢/﹣) 

#4~2AWG(Copper) 

#3~2AWG(Aluminum) 

#4AWG (Copper) 

#3AWG(Aluminum) 

AC input/output  

(L1/L2/L3/N) 

#8~2AWG(Copper) 

#6~2AWG(Aluminum) 

#8AWG (Copper) 

#6AWG(Aluminum) 

PE #10~6AWG(Copper) #8AWG(Copper) 

RS485 

communication 

UTP CAT-5e or 3x#22~18AWG communication cable (eg. 

Belden 3106A) 
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(c) Configure the external wiring according to the following conditions: 

Mode Inverter

B-

B+

 

Current 70A 

DC cable 4~2AWG 

Fuse 120A 

Note 1: The temperature rating of the input wirings should be no less than 90℃(194℉). 

Note 2: The recommended fuse types are configured according to the condition that the input 

strings are the same. 

(d) Check the polarity (Figure 3-23) before plugging the DC connectors 

with the cables of batteries according to the following steps: 

i. Use a multi-meter to measure the batteries cable ends and check the 

polarity. 

ii. The positive (+)terminal of cable should match the positive (+) terminal 

of Converter’s DC input. 

iii. The negative (-) terminal of cable should match the negative (-) 

terminal of Converter’s DC input. 

 

NOTICE: 

It is important to use a multi-meter to check the polarity of DC input 

cables to avoid any risk of reverse polarity. 
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Figure 3-23 Polarity check 

(e) Take off the waterproof plugs of the DC side and plug the suitable 

conduits of 1-1/4 inch through the holes. Then put the cables through 

the conduits inside the wiring box. 

(f) Crimp the DC cables with the attached pre-insulated end ferrule (2Pcs) 

by using the crimping pliers. (see Figure 3-24) 

Tools: Diagonal pliers, wire stripping pliers, crimping pliers 

End ferruleCore wire  

Figure 3-24 Set up the DC input cables 

The crimping tool (pliers) must be approved for the Ferrule to create a UL 

Compliant connection. 
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(g) Connect the crimped DC cables to the terminal block on the circuit 

board and fasten the screws, as shown in Figure 3-25: 

Tools: 6mm (0.23in.) flat screwdriver 

Torque value:3.5N/M(31 Ib-in) 

 

 

Figure 3-25 Connection of DC input cables 
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3.3.2 AC and ground connection 

The following describes how to connect the AC and ground cables 

between the Converter and the AC grid: 

1) Remove the waterproof plugs from the AC conduit entry holes.  

Connect conduit to Converter wire box. Then pull the cables through 

the conduit inside the wiring box. 

2) The Converter supports 2 types of cable connection on the AC side 

depending on the grounding connection method. The cable set-up 

procedures are illustrated below. 

 

Table 3-7 

Cables 

Specifications 

No. 

Tools 

1. 5mm (0.19in.) flat screwdriver  

2. #3 Phillips head screwdriver 

3. 8mm hex socket wrench 

4. Diagonal pliers 

5. Wire stripping pliers 

6. Crimping pliers 

7. Wire #10~6AWG 

 

  



 

34 

Table 3-8 Torque value 

AC output terminal block 3.5 N/m（31 lbf/in） 

Internal grounding bar 1.6 N/m（14.2 lbf/in） 

External grounding stud 1.6 N/m（14.2 lbf/in） 

 

 

Figure 3-26AC output and ground cable connection 

Pre-insulated 
end ferrule
 4pcs

End ferrule
 

Figure 3-27 AC output and ground cable set up 

（1） Connect the AC (L1, L2, L3) cables to the terminal block and use the 

terminal to connect the ground cable to the internal grounding stud 

inside the wiring box. (see the 2nd graph in Figure 3-26 Set up the 

cables referring to Figure 3-27.) 
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Pre-insulated 
end ferrule
 3pcs

End ferrule

OT type terminal,
1pcs

OT type terminal  

Figure 3-28 AC output and ground cable set up 

 

（2） Connect the AC (L1, L2, L3) cables to the terminal block and use the 

OT type (Ring Tongue) terminal to connect the ground cable to the 

external grounding point at the bottom of the wiring box. (see the 3rd 

graph in Figure 3-26) Set up the cables referring to Figure 3-28. 

 

Pre-insulated 
end ferrule
 3pcs

End ferrule

OT type terminal,2pcsGround wire
 

Figure 3-29 AC output and ground cable set up 

 

 



 

36 

 

3) When the output of the Converter is connected to the grid, an AC circuit 

breaker is recommended to be installed to safely disconnect the Converter 

from the grid when overcurrent happens. 

4) The Grid connection type could be optional, which can be 

(L1,L2,L3,N,PE) or (L1,L2,L3,PE). 

Either 3 pole or 4 pole AC circuit breaker should be selected as per the 

following specifications: can be used. The maximum breaker size allowed is 

65A.  

Table 3-9 Specification of AC breaker selection 

Converter AC breaker rated current（A） 

CPS ECB30KTL-O/US 65 

 

  

 

INSTRUCTION: 

The attached end ferrules match with the #6AWG cables. If the cable 

of other gauge is selected, a different end ferrule size is needed and 

shall be provided by the installers. The appropriate crimping tool 

(pliers) must be used as listed with the crimp connection to create a 

proper UL approved connection. 
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3.3.3 Communication connection 

CPS ECB30KTL-O/US Converter supports industry standard Modbus RS485 

communication. The shield conductor should be connected to ground on 

ONLY ONE END of a “daisy chained” data bus. 

1. Communication board description 

 

 

Figure 3-29 Communication board 
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2. Connectors and communication cards 

Table 3-10 Communication connection interfaces 

Item Picture Configuration description 

① RS232 

port（P13） 

(RJ45 connector) 
 

 

No.      Color        Function 

1     White orange  N.C 

2         Orange    232 RX 

3     White green   NC 

4          Blue      232 TX. 

5      White blue    N.C. 

6         Green     N.C. 

7     White brown   N.C 

8          Brown    GND 

② CAN port 

（P11）(3pin 

connector)  

CANLCANHISOGND 

1 -----CANL 

2 -----CANH 

3 -----ISO_GND 
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Item Picture Configuration description 

③ Ethernet port

（P14） 

(RJ45 connector)  

 

No.      Color   Function 

1     White orange  TP 

2         Orange    TN 

3     White green   N.C 

4          Blue      N.C. 

5      White blue    N.C. 

6         Green     N.C. 

7     White brown  RP 

8          Brown    RN 

④ USB port P15 

 

Firmware upgrade via USB disk 

⑤ RS485 port 

(3pin connector) 

P16 
 

485+. 485-. GND 

1 -----RS485+ 

2 -----RS485- 

3 -----RS485_GND 

⑥ RS485 

port(5pin connector)  

P17 

 

 

1 -----RS485+ 

2 -----RS485- 

3 -----RS485_GND 

4 -----12V_GND 

5 -----12V+ 
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Item Picture Configuration description 

⑦⑧ Selector 

switch for setting 

the 120Ω 

termination resistor 

of the RS485 

communication 

 

1-----S1 on/off RS485 

communication 120R termination 

resistance for P17 

2-----S2 on/off RS485 

communication 120R termination 

resistance for P16 
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○1  RS232port 

This port is used for internal communication. 

○2  CAN port 

This port is used for internal communication. 

P11 connect to BMS. 

○3  Ethernet port（P14） 

P14 connect to EMS. 

 

Figure 3-36 Crimp RJ45 connector on the Ethernet cable 

Reliable protection against electromagnetic interference requires use 

of the appropriate communications cable. 

 

○4  USB port P15 

 P15 connect to USB, it is used for software upgrade. 

○5  RS485 communication cable connection: 

P16,P17 connect to RS485 circuit. Connected to P17’s RS485+ and 

RS485- is preferred. 

P16 connect to BMS. 

P17 is used for remote upgrade or monitoring. 

No.     Color     Function 

1   White orange TP 

2   Orange      TN 

3   White green  N.C. 

4   Blue         N.C. 

5   White blue   N.C. 

6   Green       N.C. 

7   White brown  RP 

8   Brown        RN 
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Choose the RS485 communication cables according to the following table: 

Table 3-14 Cables specifications 

 Cable 

RS485 

communication 

UTP CAT-5e or 3x#22~18AWG communication cable 

(eg. Belden 3106A) 

 

 

Figure 3-35 RS485 connection 

1. Cable connection of RS485 communication: 3 pin connector 

2. Cable connection of RS485 network communication: 5 pin connector 

Use Belden 3106A cable, or equivalent, for RS485 5-pin connector (as Figure 3-37). 
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Figure 3-37 Fasten the cable terminal on the RS485 5 pin connector 

 

a.) Put the communication cable through the conduits inside the wiring box, and 

crimp the cable as shown in Figure 3-37. 

Tools: Wire stripping pliers, crimping pliers (for RJ45 connector) 

Wire stripping pliers, 2 or 2.5mm (0.08in. or 0.1in.) flat screwdriver (for 5 

pin connector) 

b.) Plug the crimped connector into the corresponding port. 

 

  

485+ 485- GND 
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RS485 network connection: 

When the Converters are monitored via the RS485 communication, the unique 

RS485 address for each Converter can be set through the LCD interface. Up to 31 

Converters can be connected together in the RS485 communication network. The 

daisy-chain topology is recommended for the RS485 network connection, as shown 

in Figure 3-38. And the port RS485-IN should be connected to the port RS485-OUT 

of other Converter. Other communication topologies, such as the star networks, are 

not recommended. 

 

Figure 3-38 R485 network connection 

If there are multiple Converters in the RS485 networking, the selector switch S1 of 

the last Converter in the daisy chain should be in ON position, to have the 120ohm 

terminal resistor enabled while keeping the selector switch S1 of other Converters in 

OFF position to disable the terminal resistor. 

 

The shield conductor should be connected to ground on ONLY ONE END of a 

“daisy chained” data bus. 



 

45 

Chapter 4 Commissioning 

4.1 Commissioning Checklist 

4.1.1 Mechanical installation 

Make sure that the mounting bracket is secure and all the screws have been 

tightened to the specified torque values. 

(Please refer to 3.2 Mechanical installation) 

4.1.2 Cable connections 

➢ Make sure that all cables are connected to the right terminals. 

➢ The appropriate cable management is important to avoid physical damage. 

➢ The polarity of DC input cables should be correct and the DC Switch should 

be on “OFF” position. 

➢ AC input cables should be correct and the AC Switch should be on “OFF” 

position. 

(Please refer to 3.3 Electrical installation) 

4.1.3 Electrical check 

➢ Make sure that the AC circuit breaker is appropriately sized. 

➢ Test whether the AC voltage is within the normal operating range. 

➢ Make sure the DC open circuit voltage of input Battery is less than 1000V. 

  

 

WARNING: 

Please follow the guidelines below before on-grid operation to 

eliminate possible dangers to ensure safety. 
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4.2 Commissioning steps 

Complete the checklist above before commissioning the Converter as follows: 

1) Turn on the AC circuit breaker. 

2) Turn on the DC circuit breaker. 

(Skip these two steps if there are no circuit breakers.) 

3) Switch the AC Switch and the DC Switch to the “ON” position.  

When the energy supplied by the Battery is sufficient, the LCD screen of 

Converter will light up. The Converter will then start-up with the message “sys 

checking”. 

4) Set up the grid standard. 

➢ When the Converter completes “sys checking”, LCD shows the screen as 

Figure 4-1 below.  

Set Standard!

 

Figure 4-1 Set grid standard 

➢ Press ENTER to the standard selection interface, as shown in Figure 4-2. 

 

INSTRUCTION: 

Please check with your utility before selecting the grid standard.. 

Putting the Converter into operation before the overall system 

complies with the national rules and safety regulation of the 

application is not permitted. 
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   → 1  None

        2  IEEE 1547

        3  Rule 21  

       

 

Figure 4-2 Select grid standard 

➢ Select the corresponding grid standard and press ENTER to ensure the 

chosen standard. 

5) Set the parameters of batteries. 

➢ Press ENTER to choose the battery type connecting to the Converter. 

Set Battery?

 

Figure 4-3 Confirm Setup interface 

➢ The below four figures are detailed parameters about the connecting 

Converter.  

(a) The type and cell count of the battery. 

(b) The maximum charge and the minimum discharge voltage of one cell. 

(c) The maximum charge and discharge current of the battery.. 

(d) The limiting value of float charge voltage and float charge current. 

(e) Confirm the battery’s parameters. 

Ensure the parameters of the battery and Press ENTER when the bar is 

before “Confirm?” . 
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Bat Type

        Li

Cell count

        1 

       

Cell Char V(V)

        700.00

Cell Disc V(V)

        700.00       

 

(a) (b) 

Max Char C(A)

        70.00

Max Disc C(A)

        70.00       

Float Char V(V) 

        700.00

Float Char C(A)

        5.00

       
 

(c)                             (d) 

        Confirm? 

       

 

(e)                             

Figure 4-4 Parameters of the battery 

➢ After confirming the parameters of the battery, the interface will jump to 

Figure4-5 below. Then press ESC or ENTER to enter “system checking” 

interface. 
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Setup Done!

 

Figure 4-5 Setup Completed  

6) Startup mode. 

➢ The parameters of the battery will be changed after the BMS connected to 

the Converter. If the BMS gives the wrong parameters, the Converter will not 

be able to startup. When all the parameters are right, the Converter can be 

started up by pressing LCD key or through remote commands. The figure 4-6 

is the start up interface on the LCD board. 

 

7 Control Cmd

→  1  ON

      2  OFF

 

Figure 4-6 Start up interface 

➢ Remote start-up: Before controlling the Converter by Ethernet port the 

Converter must be set in remote mode on the LCD panel. The remote mode 

can’t be set by Ethernet port or Uarts port. After setting the remote mode, the 

startup commands from the EMS can be transmitted to the Converters by 

both Ethernet and Uarts ports. 

7) When the LCD screen shows the normal operation status (Figure 4-7) and 

the “RUN” light on the LED panel lights up, these indicate the Converter is 

grid-tied. 
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V

A

kW

08/12    13:10:05

480

27.0

22.3

 

Figure 4-7 Normal operation status 

8) If the Converter fails to operate normally, “FAULT” light will light up and the 

fault information will show on the LCD screen.( refer to 7.1.2 Troubleshoot LCD 

faults) 

9) Set system time and display language 

➢ Set up the system time and language according to “5.4.4 System 

configuration”. 

10) Check the real time operation information, you can refer to “5.4.1 Operation 

information”.
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Chapter 5 User Interface 

5.1 Description of LCD panel 

The Converter’s LCD panel mainly consists of LCD screen, LED indicator 

lights and 4 keys, as shown in Figure 5-1. 

POWER

RUN

GRID

FAULT

 

Figure 5-1 LCD panel 

Interpretation for the indicator lights is shown in Table 5-1 and function of 

the keys is shown in Table 5-2. 

If you do not any operation in a minute, the display will be turn off in order 

to protect the screen and increase the service life. 
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Table 5-1 LED Indication 

LED light Name Status Indication 

POWER 

Working 

power 

light 

Light 

on 

Energized (control panel starts to 

work) 

Light 

off 
Power supply not working 

RUN 

Grid-tied 

operation  

 

indication 

light 

Light 

on 
In grid-tied power generation state 

Flash 
Derated running status (light up 0.5s, 

light off 1.6s) 

Light 

off 

In other operation status or power 

supply not working 

GRID 

Grid 

status 

indication 

light 

Light 

on 
Grid is normal 

Flash Grid fault (light up 0.5s, light off 1.6s) 

Light 

off 
Power supply not working 

FAULT 

Fault 

status 

indication 

light 

Light 

on 
Indicates a Fault 

Slow 

flash 

Indicates Alarm (light up 0.5s, light off 

2s) 

Fast 

flash 

Protective action (light up 0.5s, light 

off 0.5s) 

Light 

off 
No fault or power supply not working 
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Table 5-2 Definition of the keys 

Key Description Definition of function 

 

Escape key Back/end/mute 

 
Enter key 

Confirm entering the menu/confirm set 
value/Switch to parameter setting 
mode 

 

Up 
Page up in selection menu/+1 when 
setting parameters 

 

Down 
Page down in selection menu/-1 when 
setting parameters 

5.2 Operation state 

Table 5-1 indicates the definitions of LED, i.e. indicates the information of 

the Converter’s operation state. It indicates that the system is energized and 

under control when “POWER” light lights up. 

“RUN” will light up when the Converter detects that the grid connection 

conditions meet the requirements and power is fed into the grid. “RUN” will 

blink if the grid is in de-rated running state during the period of feeding power 

into the grid. 

“GRID” will light up when the grid is normal during the operation of the 

Converter. Otherwise, “GRID” will blink until the grid restores to normal. 

“FAULT” will blink quickly as a fault (except grid fault) occurs. “FAULT” will 

not light out until the fault is eliminated. The light will blink slowly when an 

alarm occurs. “FAULT” remains illuminated when an internal fault occurs. 
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5.3 Interface types 

Users can perform the corresponding operations with the 4 function keys 

according to the indications of the LCD display. 

(1) The LCD interface starts with the company logo once the system 

is energized, as shown in Figure 5-2. 

System  starting

 

 

Figure 5-2 LOGO interface 

(2) Indication of Converter operation mode: 

Sys.Checking

>>>>>>

11/11  16:47:49

 

Figure 5-3 Converter system check ongoing 
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Standby

>>>>>>

11/11  16:47:49

 

Figure 5-4 Converter system in standby mode 

V

A

kW

08/12    13:10:05

480

27.0

22.3

 

Figure 5-5 Default display interface for normal operation 

GridV.OutLim

 

Figure 5-6 Fault indication interface 

The LCD screen will display different mode interfaces based on the 

operation modes of the Converter. There are four operation modes:  

1. Startup system check mode (as shown in Figure 5-3),  

2. Stand-by mode (as shown in Figure 5-4),  

3. Normal operation mode (as shown in Figure 5-5),  

4. Fault mode (as shown in Figure 5-6). 

The default indication interface mainly indicates Battery voltage, Battery 

current, grid voltage, instant power, daily generated power and time 

information under normal operation. 

The fault information of the current faults will be indicated on the LCD 
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screen when the Converter is in fault mode. 

5.4 Menu functions 

LCD screen displays “default indication interface” when the Converter is in 

operation mode. Press ESC in this interface to escape the default interface 

and enter the main operation interface. The main operation interface is shown 

in Figure 5-7. 

     1 OP.Info

     2 Alarm

     3 Version

     4 History

→5 Setting

    6 Dispatch

    7 Control Cmd

    8 Battery Set

 

Figure 5-7 Main menus on the LCD screen 

The main operation interface of LCD screen has 7menus, i.e. “1 OP. Info”, 

“2 Alarm”, “3 Version”,“4 History”, “5 Setting”,“6 Dispatch”,“7 Control Cmd” 

and ”8 Battery Set”. The users may select options with UP and DOWN, and 

then press ENT to confirm selection. The users can return to the default 

indication interface by pressing ESC. 
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5.4.1 Operation information 

When the cursor moves to “1 OP. Info” in the main screen, you should 

press ENT to select the operation information as shown in Figure 5-8. Check 

the information by pressing UP and DOWN. Return to the previous menu by 

pressing ESC. 

SOC          90.5%

SOH          100%

Tbat           25C

Bat V        800 V

Bat C        35.0A

Uab          480.2V

Ubc          480.5V

Uca          479.7V

Freq         60.0Hz

Ia             20.1A

Ib             19.8A

Ic              20.0A

Sac           16.8KVA

Pac           16.5kW

Qac           16.8Kar

CosPi        99.9%

Tmod          50.0C

Tamb          35.2C

1 OP.Info

D-CharP    20      Ah

D-CharP    12    kWh

D-CharT     1        h

D-Chart       2

D-DiscP     30       Ah 

D-DiscP     18     kWh

D-DiscT     1.6       h

D-Disct        2
 

Figure 5-8 Operation information indication 
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(1) “SOC” menu: display the battery remaining capacity. 

(2) “SOH” menu: display the health status of the battery. 

(3) “TBat” menu: display the highest temperature among all cell modules.  

(4) “Bat V” menu: display the battery voltage. 

(5) “Bat C” menu:display the battery current. 

(6) “Uab” menu: display the phase voltage between phase A and Phase B. 

(7) “Ubc” menu: display the phase voltage between phase B and Phase C. 

(8) “Uca” menu: display the phase voltage between phase C and Phase A. 

(9) “Freq” menu: display the grid frequence; 

(10) “Ia” menu: display the phase A current; 

(11) “Ib” menu: display the phase B current; 

(12) “Ic” menu: display the phase C current; 

(13) “Sac” menu: display the apparent power of the converter. 

(14) “Pac” menu: display the active power of the converter. 

(15) “Qac” menu: display the reactive power of the converter. 

(16) “CosPi” menu: display the power factor of the converter. 

(17) “Tmod” menu: display the IGBT module temperature. 

(18) “Tamb” menu: display the Converter inside temperature. 

(19) “D-CharP” menu: display daily charge capacity in Ah unit. 

(20) “D-CharP” menu: display daily charge capacity in kWh unit. 

(21) “D-CharT” menu: display daily charge time(hour). 

(22) “D-Chart” menu: display daily charge cycle times. 

(23) “D-DiscP” menu: display daily discharge capacity in Ah unit. 

(24) “D-DiscP” menu: display daily discharge capacity in kWh unit. 

(25) “D-DiscT” menu: display daily discharge time(hour). 

(26) “D-Disct” menu: display daily discharge cycle times. 
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5.4.2 Alarm 

As described before, if a fault occurs during normal operation of the 

Converter, corresponding fault messages will be indicated in “2 Alarm” menu in 

addition to the sound and light alarms. Move the cursor to “2 Alarm” and press 

ENT to check out the specific fault information, as shown in Figure 5-9. 

2 Alarm
No Alarm

EepromErr

Protect0010

…

No

Yes

 

Figure 5-9 Alarm / failure information 

5.4.3 Version 

Move the cursor to “3 Version” in the main interface. Press ENT to check the 

history information, as shown in Figure 5-10.This show the microcontroller 

software version and LCD(liquid crystal display) software version. 

3 Version

CPS 30STORAGE

IEEE1547

SN 1013429322333

DSPVer.       1.00

LCDVer.       1.00

 

Figure 5-10 Version information 
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5.4.4 History 

Move the cursor to “4 History” in the main interface. Press ENT to check 

the history information, as shown in Figure 5-11. There are 3 submenus in “4 

History”: “1 HistErr”, “2 OP. Recd”, and “3TotalInfor”. 

(1) The error log can store up 100 fault messages in “1 HistErr” menu. 

(2) The last 21 days of operation history data is available to be checked in 

“2 OP. Recd” menu. All variable names in the data comply with the content in 

“1 OP. Info” menu of the main interface. The users can select the “2 OP. Recd” 

menu and input the retraceable days (For example, the input number is 21. If 

the current date is December 15th, the LCD will indicate the operation 

information of 21 days before that date which is November 24th). 

(3) Cumulative generated power from the first day the Converter began 

working is available to be checked in “3TotalInfor” menu. 
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4 History

     1 HistErr

     2 OP.Recd

 →3 TotalInfor

NoError

2.Ed2010.12.15 20:59

GridV.Limit

1.St2010.12.15 20:50

GridV.Limit

No

Yes

Pls input date

←2→    ß—12/15

RecordDate

16/  10/  31

TotalTag（KWh）  

   2123.5

D-CharP   7.12  AH

D-CharP   3.95  kWh

D-CharT   42     Min

D-Chart    42

D-DiscP   42.3  AH

D-DiscP   21.1  kWh

D-DiscT   2.8     H

D-Disct    28

T-Char-P(kWh)

        300

T-Char-P(Ah)

        270

T-Char-T(h)

        50

T-Char-t

        80

T-Disc-P(kWh)

        500

T-Disc-P(Ah)

        600

T-Disc-T(h)

        200

T-Disc-t

        300

 

Figure 5-11 History menu and submenu 
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5.4.5 System configuration 

Move the cursor to “5 Setting” in the main interface. Press ENT to enter 

the password: UP ->UP -> DOWN ->DOWN. Press ENT to confirm, and set 

the current system parameters, as shown in Figure 5-12. There are 4 

submenus in “5Setting”: “1 Language”, “2 SysTime”, “3Commun.” and 

“4NetConfig”. 

     1 Language

     2 SysTime

     3 Commun.

 →4 NetConfig

 →  中文
       English

       中文版.

DHCP

→<Disable>

      StaticIP

5 Setting

→Address     1

    BoudRate  3

1.2400     2.4800

3.9600     4.19200

      中文

 →  English

     EnglishVer.

   ↓
2015 /  04  / 15

   09 ：14

IPAddr: →10

                 122

                 1

                 123

SubMask:  →255

                      255

                      255

                      0

GateWay:    →10

                        122 

                        1

                        254

DNSSer.:     →10

                        122 

                        0

                        1

 →5 LG Set

→RegAddr     1

   MINSOC     1

   MAXSOC    99

 

Figure 5-12 System setup menu and submenu 
(1) Two languages, i.e. Chinese, English are available in “1 Language” 

menu.  

(2) Set up the system date and time with “2SysTime” menu (These 

parameters are of critical importance and will be used in history information). 

(3) Set the 485 communication parameters with “3Commun.” menu. 

(4)Configure the network address in the “4NetConfig” menu. 

Move the cursor to the menu, press ENT and set up the parameters by 

UP and DOWN. 
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(5) Set the BBMS’s register address and SOC range of the LG battery if 

the CPS connects to LG battery. So these items make no sense to set when 

the CPS connects to other batteries. 

 

  

 

INSTRUCTION: 

Move the cursor to the corresponding menu to set up the 

parameters, and the number will flash after pressing ENT. Use UP 

and DOWN to adjust the parameters. 
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5.4.6 Power dispatch 

Move the cursor to “6 Dispatch” in the main interface and press ENT to go 

to the following interface (Figure 5-13): 

6 Dispatch

ActivePower(%)

              100.0

ReactivePower(%)

              1.000

PowerFactor(%)

              100.0

Dispatch DC(A)

              0.00
 

Figure 5-13 Active Power and Power Factor 

(1)“1ActivePower” menu: set the percentage of active power. 

(2)“2ReactivePower” menu: set the percentage of reactive power. 

(3) “3PowerFactor” menu: set the power factor. 

(4)“4Dispatch DC” menu: set the dispatch direct current. 

Remote power dispatch: The “ActivePower”,“ReactivePower”, 

“PowerFactor” and “Dispatch DC” can be adjusted remotely by software. 

  



 

65 

5.4.7 Control Command 

The Converter can be started and shut down with “7 Control Cmd” menu. 

Move the cursor to “ON” and press ENT, “ON State” will then be indicated at 

the bottom of LCD screen; move the cursor to “OFF” and press ENT, then 

“OFF State” will be indicated as well. The Converter will stand by instead of 

working normally if the startup conditions do not meet the set value even if “ON” 

is selected. The Converter will be shut down immediately if “OFF” is selected 

in any case. 

 

7 Control Cmd

→  1  ON

      2  OFF

 

Figure 5-14 Control Command Parameter 
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5.4.8 System protection parameters setup 

The Converter can initialize LG Battery Items with “8 Battery Set” menu. 

Move the cursor to “LGBatteryItems” and press ENT, “LG Initial” will then be 

displayed of LCD screen. When press ENT at this menu, four possible figures 

may appear as shown in figure 5-15. 

8 Battery Set

→LGBatteryItems →LG Initial

Initialing...

Initial Success

Initial Failure

FaultOperated!

 

Figure 5-15 Battery Set Parameter 

(1) “ Initialing…”: if the CPS is not working on Running state, this figure will 

follow as soon as pressing ENT. 

(2) “Initial Success”: When LG BBMS has already Initialized successfully, this 

will show on the screen. 

(3) “Initial Failure”: If LG BBMS Initialized unsuccessfully, the screen will 

display “Initial Failure”. 

(4) “FaultOperated!”: When CPS is working on Running state, the LG BBMS 

Initial progress in prohibited. 
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5.4.9 System protection parameters setup 

Press DOWN and ENT at the same time in the main interface and enter 

the password (UP-> UP ->DOWN->DOWN) to access the system protection 

parameters setup menu. This menu includes 7 submenus: “1 SysPara”, “2 

Restart”, “3 Recover”, “4 RapidDischag”,“5 ClrErrRecd” , “6 Stdset” and  

”7 SoftUpgrade”. 

→1 SysPara.

    2 Restart

    3 Recover

    4RapidDischag

Pls Input Pwd

  ****

Pwd Error

Pls Input Again

  ****
Wrong Pwd

  

Initialization?

Recovering..

Success !

      Failure!

Success

Failure

Are You Sure?

Restarting..

Success !

Failure!

Sucess

Failure

FaultOperated

FaultOperated
ClearErrors?

Success !

    5 ClrErrRecd

    6 StdSet

    7 SoftUpgrade

 →None

     IEEE1547

     Rule 21

1 GridVProtect

2 GridFProtect

3 ON/OFF

4 PowerContr

5 VRTSet

6 BatterySet

6 OtherProtect

Set Failure

Pls try again in

Standby mode

→1 LCD Upgrade

    2 DSP Upgrade

De-Energy?

Figure 5-16 System protection parameter configuration 

 

 

INSTRUCTION: 

This function is effective only when the fault “IntFault0010~0150” in 

the troubleshooting table occurs. The Converter may restore to 

normal operation automatically if alarm or protection faults occur. This 

function will not respond when the Converter is in operation mode and 

a “FaultOperated” alarm interface will be indicated. 
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 (1) The system protection parameters of each grid standard can be set 

up in “1 SysPara” menu. See section 5.4.9. 

(2) “2 Restart” menu: If a fault shutdown happens, a severe fault may 

have occurred inside the Converter. The user can perform a force reboot for 

one time in this menu if the user needs to restart the Converter. 

(3) “3 Recover” menu: The manufacturer’s parameter default value can be 

restored when the Converter is not in operation mode. Otherwise “Fault 

Operated” will be reminded. 

(4)”4 RapidDischag”menu: The BUS capacity energy can rapid discharge 

after confirmation. 

(5)“5 ClrErrRecd” menu: History information of the failures can be wiped 

clear after confirmation. 

(6) “6 Stdset” menu: The grid standard can only be changed when the 

Converter is turned off by LCD shut down. The change is ineffective under normal 

operation mode. Please refer to “6.2 Shut down” after the Converter stops working, 

and choose the grid standard as per the local requirement of the electricity 

supply company. 

(7) ”7 SoftUpgrade”menu: The firmware can upgrade by USB port. The 

software include LCD software and DSP software. 
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5.4.10 System control parameters 

The “1 SysPara” menu has 7 submenus, including ”1 GridVProtect”, ”2 

GridFProtect”, ”3 ON/OFF”, ”4 PowerContr”, ”5 VRTSet”, ”6 BatterySet” 

and ”7OtherProtect”. 

 

(1) ”1 GridVProtect” menus: Set up the parameters of grid voltage, 

frequency protection and recovery, etc, as shown below in Table 5-3: 

  

 

NOTICE: 

Please don’t change the grid standard when the Converter is in 

normal operation mode, or the change is invalid. Please refer to the 

“6.2 Manual shutdown” to turn off the Converter. 

 

INSTRUCTION: 

CPS ECB30KTL-O/US Bidirectional Converter supports 2 grid 

standards. Please check with utility before selecting the grid 

standard,IEEE1547 or Rule21. 

Putting the Converter into operation before the overall system 

complies with the national rules and safety regulation of the 

application is not permitted. 
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Table 5-3 Parameters of grid voltage and frequency  

Parameter  Description 
Setup range  

(lower limit, default, upper limit) 

GridV.Max1(%) Threshold value of Level 1 Max. grid voltage {100.0, 110, 135.0} 

VMaxTripT1(S) Threshold time of Level 1 Max. grid trip voltage {0, 1.00, 600.00} 

GridV.Min1(%) Threshold value of Level 1 Min. grid voltage {0, 88, 100.0} 

VMinTripT1(S） Threshold time of Level 1 Min. grid trip voltage {0, 2.00, 600.00} 

GridV.Max2(%) Threshold value of Level 2 Max. grid voltage {100.0, 120.0, 135.0} 

VMaxTripT2(S) Threshold time of Level 2 Max. grid trip voltage {0, 0.16, 600.00} 

GridV.Min2(%) Threshold value of Level 2 Min. grid voltage {0, 60,100.0} 

VMinTripT2(S) Threshold time of Level 2 Min. grid trip voltage {0, 1.00, 600.00} 

GridVmaxRecT(%) Recovery threshold value of Max. grid voltage {100.0, 108.0, 135.0} 

GridVminRecT(V) Recovery threshold value of Min. grid voltage {0, 90, 100.0} 

GridVRecT(S) Recovery time of grid voltage protection {10, 300.00, 600.00} 

GridV.Unbal(%) Threshold value of grid voltage unbalance {2.0, 5.0, 10.0} 

GridV.Max3(%) Threshold value of Level 3 Max. grid voltage {100.0, 120.0, 135.0} 

VmaxTripT3(S) Threshold time of Level 3 Max. grid trip voltage {0, 0.16, 600.00} 

GridV.Min3(%) Threshold value of Level 3 Min. grid voltage {0, 45.0, 100.0} 

VminTripT3(S） Threshold time of Level 3 Min. grid trip voltage {0, 0.16, 600.00} 

ON-Delay(S) Time start-up delay {0, 60.0, 600.00} 

 

（2）”2 GridFProtect” menus: Set up the parameters of grid voltage, 

frequency protection and recovery, etc, as shown below in Table 5-4: 
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Table 5-4 Parameters of grid protect 

Parameter name Description 
Setup range  

(lower limit, default, upper limit) 

GridF.Max1(Hz) 
Protection threshold value of Level 1 

Max. grid frequency 

{60.00, 60.50, 68.00} 

FmaxTripT1(S) Trip time of Level 1 Max. grid frequency {0, 2.00, 600.00} 

GridF.Min1(Hz) 

Protection threshold value of Level 1 

Min. grid frequency 
{52.00, 59.50, 60.00} 

FminTripT1(S) Trip time of Level 1 Min. grid frequency {0, 2.00, 600.00} 

GridF.Max2(Hz) 

Protection threshold value of Level 2 

Max. grid frequency 

{60.00, 62.00, 68.00} 

FmaxTripT2(S） Trip time of Level 2 Max. grid frequency {0, 0.16, 600.00} 

GridF.Min2(Hz) 
Protection threshold value of Level 2 

Min. grid frequency 

{52.00, 57.00, 60.00} 

FminTripT2(S) Trip time of Level 2 Min. grid frequency {0, 16.00, 600.00} 

GridFmaxRecT(Hz) 

Recovery threshold value of Max. grid 

frequency 
{60.00, 60.40, 68.00} 

GridFminRecT(Hz) 
Recovery threshold value of Min. grid 

frequency 

{52.00, 59.60, 60.00} 

GridFRecT(S) 

Recovery time of grid frequency 

protection 
{0, 300.00, 600.00} 
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(3) “3 ON/OFF” menu: Set up the start-up and shut-down control parameters. 

 

Table 5-5 Start-up and turn-off control parameters 

Parameter name Description 
Setup range  

(lower limit, default, upper limit) 

IsoResis(KOhm) Isolation resistance {10.0, 140, 1000} 

AI Enable Anti-island enable {0, 0, 1} 

GFCIMax 
Maximum Ground fault 

Circuit Interrupter current 
{200.0, 250.0,300.0} 

DCIMAX Maximum DC Current  {1.0, 180.4, 360.8} 

ISOEnable Enable insulation detect {0, 1, 1} 

GFCI Check 
Check Ground fault 

Circuit Interrupter current 
{0, 1, 1} 

 

(4) ”4 PowerContr” menu: relative functions of active, reactive power control 

and over-frequency derating, including “ActivePControl”, “ReactivePControL”, 

“RePowerContr”, “OverF-DerateSet” and ”UnderF-DerateSet” menus. 

 

1.“ActivePControl” menu: adjust the active power of AC output, the 

range is -66.6%~100.0%.Setting positive number discharge power to 

GRID.Setting negative number charge power to battery. 

ActiveP Mode

→     ---

Active(%)

        ---

DC(A)

→     ---

ResStep(kW/s)

        ---

 

Figure 5-17 Power Control parameter configuration 
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1)  ActivePower Mode: ActivePower Control Mode 

   2)  Active: Active power instruction 

   3)  DC(A): DC current instruction 

   4)  ResStep: Active Response Step 

 

2. “ReactivePControl” menu: set up the reactive power control mode, 

including 6 submenus: “1. ReactiveP Mode”, “2. ResStep”, “3. Q ModeSet”, “4. 

PFModeSet”, “5. PFCurveSet” and “6.QUCurveSet”. 

ReactiveP Mode

→    ---

ResStep(kVar/s)

       ---

 →Q ModeSet

    PFModeSet

    PFCurveSet

    QUCurveSet
 

Figure 5-18 Reactive power mode 

1). Reactive Power Mode：ActivePowerControl Mode 

2). ResStep：Reactive Response Step 

3). Q Mode Set：Set the Q value 

Note: Change the reactive power by adjusting the Q value (reactive 

compensation) 

4). PF Mode Set：Set the PF value 

Note: Change the reactive power by adjusting the PowerFactor 

5). PFCurveSet：PF curve mode 

Note: The power factor changes according to the power change, as shown in 

Figure 5-19: 

 

INSTRUCTION: 

The PF (P) Curve function is only available for IEEE-1547grid 

standards. 
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Figure 5-19 PF(P) curve mode 

6). Q(U) Curve Set：Q(U) curve mode 

Note: The reactive compensation changes according to the grid voltage 

change, as shown in Figure 5-20. 

 

Figure 5-20 Q(U) curve mode 

Capacitive

Q(%)

_

+

Inductive

(QuCurveU2i,QuCurveQ2i)

U(V)(QuCurveU1i,

QuCurveQ1i)

(QuCurveU1,

QuCurveQ1)

(QuCurveU2,QuCurveQ2)

 

INSTRUCTION: 

The Q(U) curve function is only available for IEEE-1547 grid 

standards. 

Capacitive 

PF 

- 1 1 

Inductive 

( PFCurveP 1 , PFCurvePF 1 ) 

( PFCurveP 2 , PFCurvePF 2 ) 

( P %) 

+0.8 

-0.8 
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The Table 5-5 lists the parameters of QReactSet, PF Set, PF(P) Curve 

and Q(U) Curve modes. Press ENT to start-up the modes after the parameters 

are set up. 

Table 5-6 Parameters of reactive power control 

Mode Parameter Description 
Setup range  

(lower limit, default, upper limit) 

Q QSet(%) Reactive power (%) (-60.0, 0.0, 60.0) 

PF PowerFactor PowerFactor 
{-1.00, -1, -0.8) 

{0.8, 1.00, 1.00) 

PF(P) 

PFCurveP1(%) PF curve P1 (-66.6, 50.0, 100.0) 

PFCurvePF1 PF curve PF1 
{-1.00, -1, -0.8) 

{0.8, 1.00, 1.00) 

PFCurveP2(%) PF curve P2 (-66.6, 100.0, 100.0) 

PFCurvePF2 PF curve PF2 
{-1.00, -1, -0.8) 

{0.8, 1.00, 1.00) 

PFCurvTripV(%) PF curve trip voltage (100.0, 100.0, 110.0) 

PFCurveReV(%) PF curve revocation voltage (88.0, 90.0, 100.0) 

Q(U) 

QuCurveU1(%) QU curve U1 (100.0,108.0,110.0) 

QuCurveQ1(%) QU curve Q1 (-60.0, 0.0, 60.0) 

QuCurveU2(%) QU curve U2 (100.0,110.0,110.0) 

QuCurveQ2(%) QU curve Q2 (-60.0, -50.0, 60.0) 

QuCurveU1i(%) QU curve U1i (88.0, 92.0, 100.0) 

QuCurveQ1i(%) QU curve Q1i (-60.0, 0.0, 60.0) 

QuCurveU2i(%) QU curve U2i (88.0, 90.0, 100.0) 

QuCurveQ2i(%) QU curve Q2i (-60.0, 50.0, 60.0) 

QuCurvTripV(%) QU curve trip voltage (5.0,20.0, 100.0) 

QuCurveReP(%) QU curve revocation voltage (5.0, 5.0, 100.0) 
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3.  “OverF-DerateSet” menu: Set up the parameters of 

over-frequency active power derating. 

 

Table 5-7 Parameters of Over Frequency Derating Ctrl 

Mode Parameter Name Description 
Setup range  

(lower limit, default, upper limit) 

OverF-D

erateSet 

OF Derat Derateenable (0,0,1) 

DeratSF(Hz) 
Trigger frequency 

of over frequency 
(60, 60.2, 68) 

DeratStep(%/Hz) 
Slope of over 

frequency 
(0, 80.0, 100.0) 

DeratEF(Hz) 
Cancel frequency 

of over frequency 
(60, 60.05, 68) 

 

Charging

Discharging
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100%

100%

OF DeratSF

OF DeratEFUF DeratSF

UF DeratEF

GridF.Max1

GridF.Min1

Figure 5-21 OverF-Derate mode 
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4.  “UnderF-DerateSet” menu: Set up the parameters of 

under-frequency active power derating. 

 

Table 5-8 Parameters of UnderFrequencyDeratingCtrl 

Mode Parameter Name Description 
Setup range  

(lower limit, default, upper limit) 

UnderF-

DerateSe

t 

UF Derat 
under frequency 

Derate enable 
(0,0,1) 

DeratSF(Hz) 
Trigger frequency 

of under frequency 
(52, 59, 60) 

DeratStep(%/Hz) 
Slope of under 

frequency 
(0, 40.0, 100.0) 

DeratEF(Hz) 
Cancel frequency 

of under frequency 
(52, 59.5, 60) 

 

 

  

 

INSTRUCTION: 

The “FreqDeratCtrl” function is not available for theIEEE-1547grid 

standard. 
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(5)  ”5 FVRT Set” 

”5 FVRTSet” include LVRT and HVRT parameters setting. The interface 

displays as the below four figures. 

“LVRT” means low voltage ride through. 

“HVRT” means high voltage ride through. 

LVRT

→    ---

LVRTVolLimit(%)

       ---

LVRTPosCurrK

→    ---

LVRTNegCurrK

       ---

 

HVRT

→    ---

HVRTVolLimit(%)

       ---

FVRTPsteps(kW)

→    ---

 

Figure 5-22 LVRT and HVRT Set 

 The detailed parameters ranges as Table 5-9: 
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Table 5-9 Parameters of VRT set 

Parameter name Description 
Setup range  

(lower limit, default, upper limit) 

LVRT Enable Low voltage ride 

through 

{0,0,1} 

LVRTVolLimit(%) Trigger voltage of LVRT {0,85.0,100.0} 

LVRTPosCurrK Positive sequence reactive 

current coefficient 

{0,15,50} 

LVRTNegCurrK Negative sequence 

reactive current coefficient 

{0,20,50} 

HVRT Enable High voltage ride 

through 

{0,0,1} 

HVRTVolLimit(%) High voltageride through 

trigger voltage 

{100.0,115.0,135.0} 

FVRTPsteps(kW) Power step length {0.01,50,100.00} 
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 (6)  ”6 BatterySet” 

“6 BatterySet”menu: set the battery parameter, include battery type, cell count, 

cell voltage, maximum charge current, etc. 

Table 5-10 Parameters of BatterySet 

Parameter name Description 
Setup range  

(lower limit, default, upper limit) 

Limit Char V(V) Maximum charge voltage {250, 800, 920} 

Limit Disc V(V) Maximum discharge voltage {250, 250, 920} 

Limit Char C(A) Maximum charge current {0, -70, -70} 

Limit Disc C(A) Maximum discharge current {0,70,70} 

Float Char V(V) Float charge voltage {250,800,920} 

Float Disc C(A) Float discharge current {-2,-5,-70} 

DC Vol Dif(V) 
Voltage difference range of DC 

relay 
{0, 5, 200} 
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(7)  ”7 OtherProtect” menu: set up the threshold value of leakage current and 

output DC component protection: 

Table 5-11 Protection parameters of leakage current and output DC 

component 

Parameter name Description 
Setup range  

(lower limit, default, upper limit) 

DCIErrorULimit 
DC offset difference high 

limit 
{0, 500, 682} 

CurOffSetULimit 
Set current offset Max. 

limit 
{0, 60, 256} 

Fault Relay 
In fault condition,DC 

Relay Protect Enable 
{0, 0, 1} 

Remote Mode 
DC component current 

Max. limit 
{0, 0, 1} 
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Chapter 6 Operation 

BMS(Battery Management System), is used to intelligently manage and 

maintain each battery unit, prevent battery from overcharging and over 

discharge. It can extend the life of batteries, monitor the batteries status. 

EMS(Energy Management System) is modern power grid dispatching 

automation system (including hardware and software). It is used to Data 

collection, energy management, network analysis. 

 PCS(Power Control System) is Bidirectional Converter. It can charge or 

discharge energy to/from batteries. 

 EMS send orders to PCS, or monitor the status of PCS and BMS.PCS 

can charge energy to batteries or discharge energy from batteries. PCS 

monitor the status of batteries. EMS communicate with PCS by RS485 port or  

Ethernet. PCS communicate with BMS by can port. 

EMS PCS BMS

Batteries

RS485 or
 Ethernet

Energy
Information

Manage
Monitor

~
GRID

Charge

DischargeEnergy

 

Figure 6-1a System connection(one PCS) 
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 EMS can connect many PCS. 

EMS PCS BMS Batteries

PCS BMS Batteries

PCS BMS Batteries

.     .

.     .      .      .      .     .     .     .     .      .     .     .     .     .

.     .

 

Figure 6-1b System connection 

6.1 Start-up 

Start-up: Start-up is required after regulation setting or manual (fault) 

shut-down. Move the cursor from the main operation interface to “7Control 

Cmd”. Press ENTand go to submenu “1 ON/ 2 OFF”. Then move the cursor to 

“ON” and press ENT to start the Converter. Then the Converter will start-up 

and operate normally if the start-up condition is met. Otherwise, the Converter 

will go to stand-by mode. 

Remote start-up: The Converter will start-up automatically when the 

EMS sends a command to start, AC power grid is normal, and the ambient 

temperature is within allowable operating range. 

6.2 Shut-down 

Manual shutdown: Normally, it is not necessary to shut down the 

Converter, but it can be shut down manually if a regulation setting change or 

maintenance is required. 

Move the cursor from the main operation interface to “7Control Cmd”. 
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Press ENT and go to submenu “1 ON/2 OFF”. Move the cursor to “OFF” and 

press ENT, and then the Converter will be shut down. 

Automatic shutdown: The Converter will be shut down automatically 

when the output voltage and power of Batteries are lower than the set value, or 

AC power grid fails; or the ambient temperature exceeds the normal range. 

Remote shutdown：The Converter will shut down when the EMS sends a 

command to shut down. 

6.3 Operation mode 

There are 4 operation modes. The following are corresponding indications 

for each mode. 

(1) System check mode: for start-up, as shown in Figure 6-2: 

Sys.Checking

>>>>>>

11/11 13:10:05

 

Figure 6-2 System self-check ongoing 

This mode indicates that the Converter is checking whether it is ready for 

normal operation after the manual start-up of Converter. 
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(2) Normal operation mode: Default indication interface for normal 

operation is shown in Figure 6-3a. 

V

A

kW

08/12    13:10:05

480

27.0

22.3

 

Figure 6-3a Default indication interface for normal operation 

In this mode, 3a Battery discharge (Figure 6-3a), the Converter converts 

the power generated by batteries to AC continuously and feeds into the power 

grid. 

V

A

kW

08/12    13:10:05

480

-27.0

-22.3

 

Figure 6-3b Charge power from AC to batteries 

In this mode, 3b Battery charge (Figure 6-3b),the Converter converts 

power from the grid to continuously charge the batteries. 
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(3) Standby mode: as shown in Figure 6-4: 

The Converter will enter standby mode when the output voltage and 

power of Battery modules do not meet the startup conditions or Battery voltage 

and input power are lower than the set value. The Converter will check 

automatically whether it meets the startup conditions in this mode until it turns 

back to normal mode. The Converter will switch from standby mode to fault 

mode if a malfunction occurs. 

Standby

>>>>>>

11/11 13:10:05

 

Figure 6-4 Converter system in standby mode 

(4) Fault mode, as shown in Figure 6-5: 

The Converter will disconnect from the power grid and turn into fault mode 

when the Converter or power grid fails. Check the specific cause in 

“Troubleshooting table” (Table 7-2) according to the fault message displayed 

on the LCD and eliminate the fault referring to the instructions. 

CommErr

 

Figure 6-5 Fault indication interface 

  

 

WARNING: 

All the installation and wiring connections should be performed by 

qualified technical personnel. Disconnect the Converter from  

Battery modules and the AC supply before undertaking maintenance. 

Do not operate or maintain the Converter until at least 5 minutes after 

disconnecting all sources of DC and AC. 
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6.4 Grid-tied power generation 

CPS ECB30KTL-O/US series Converter has anti-islanding safety function. 

It will check constantly whether AC power grid meets the conditions for 

grid-tied power generation, and also test whether the Battery array has 

adequate energy. After all conditions are met, the Converter will enter grid-tied 

power generation mode. While in grid-tied power generation, the Converter 

can detect the power grid at all times. In case of any abnormality, the 

Converter will trip based on the configured protection settings. In conditions 

when power generation is not enough to keep the Converter in operation, the 

Converter will enter standby mode. When the voltage of Battery array changes 

and becomes stable and higher than the required set value, the Converter will 

attempt to start grid-tied power generation again. 
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Chapter 7 Maintenance and De-installation 

7.1 Fault shut down and troubleshooting 

7.1.1 LED fault and troubleshooting 

Please refer to the definition of LED lights in Table 5-1 and troubleshoot 

according to Table 7-1: 

Table 7-1 Trouble shooting of LED lights 

LED fault status Solutions 

Neither the “Power” LED nor the 

LCD screen lights up. 

1. Turn off the external AC 

breaker 

2. Switch the DC switch to “OFF” 

position 

3. Check the batteries input 

voltage and polarity 

The “GRID” LED is blinking. 1. Turn off the external AC 

breaker 

2. Switch the DC switch to “OFF” 

position 

3. Check whether the grid voltage 

is normal and whether the cable 

connection of AC side is correct 

and secure 

The “RUN” LED lights off or “FAULT” 

LED lights up. 

Refer to Table 7-2 for 

troubleshooting 
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7.1.2 LCD fault and troubleshooting 

The Converter will be shut down automatically if the batteries power 

generation system fails, such as output short circuit, grid overvoltage / 

undervoltage, grid overfrequency / underfrequency, high environmental 

temperature or internal malfunction of the machine. The fault information will 

be displayed on the LCD screen. Please refer to “5.4.2 Present fault” for 

detailed operation. 

The causes of a fault can be identified based on the faults listed in Table 

7-2. Proper analysis is recommended before contacting after-sales service. 

There are 3 types of fault: alarm, protection and hardware fault. 

 

Table 7-2 LCD Troubleshooting table 

Alarm 1.TempSensorErr 

Definition: 

Prompt detection of abnormal temperature 

Possible causes: 

1.Temperature Sensor socket connecter has poor 

contact; 

2.Temperature Sensor is damaged; 

Recommended solutions: 

1.Observe temperature display; 

2.Switch off 3-phase working power supply and 

then reboot the system; 

3.Contact after-sales service personnel 
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Alarm 

2.CommErr 

Definition:  

Communication inside Converter fails 

Possible causes: 

Terminal block connecters of internal 

communication wires have poor contact 

Recommended solutions: 

1.Observe for 5 minutes and see whether the 

alarm will be eliminated automatically; 

2.Switch off 3-phase power supply and then reboot 

the system; 

3.Contact after-sales service personnel 

3.ExtFanErr 

Definition: 

Cooling fan failure by visual check 

Possible causes: 

1.Fan is blocked; 

2.Fan service life has expired; 

3. Fan socket connecter has poor contact. 

Recommended solutions: 

1.Observe for 5 minutes and see whether the 

alarm will be eliminated automatically; 

2.Check for foreign objects on fan blades; 

3.Switch off 3-phase power supply and then reboot 

the system; 

4.Contact after-sales service personnel 
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Alarm 4.EepromErr 

Definition: 

Internal alarm 

Possible causes: 

Internal memory has a problem 

Recommended solutions: 

1.Observe for 5 minutes and see whether the 

alarm will be eliminated automatically; 

2.Contact after-sales service personnel 

 

Protection 1.TempOver 

Definition: 

Ambient or internal temperature is too high 

Possible causes: 

1.Ambient temperature outside the Converter is 

too high; 

2.Fan is blocked; 

3.Convection airflow is insufficient due to improper 

installation. 

Recommended solutions: 

1.Confirm that external ambient temperature is 

within the specified range of operating 

temperature; 

2.Check whether air inlet is blocked; 

3.Check whether fan is blocked; 

4.Check whether the location of installation is 

appropriate or not; 

5.Observe for 30 minutes and see whether the 

alarm will be eliminated automatically; 

6.Contact after-sales service personnel 
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Protection 2.GridV.OutLim 

Definition: 

Grid voltage exceeds the specified range, 

Possible causes: 

1.Grid voltage is abnormal; 

Power grid breaks down 

2.Cable connection between the Converter and 

the grid is poor; 

Recommended solutions: 

1.Observe for 10 minutes and see whether the 

alarm will be eliminated automatically; 

2.Check whether the grid voltage is within the 

specified range; 

3.Check whether the cable between the Converter 

and power grid is disconnected or has any fault; 

4.Contact after-sales service personnel 
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Protection 

3.GridF.OutLim 

Definition: 

Grid voltage frequency is abnormal, or power grid 

is not detected 

Possible causes: 

1.Grid frequency is abnormal; 

2.Cable connection between the Converter and 

the grid is poor; 

Recommended solutions: 

1.Observe for 10 minutes and see whether the 

alarm will be eliminated automatically; 

2.Check whether the grid frequency is within the 

specified range; 

3.Check whether the cable between the Converter 

and power grid is disconnected or has any fault; 

4.Contact after-sales service personnel 

4. Battery VoltOver* 

Definition: 

Battery voltage exceeds the specified value 

Possible causes: 

Battery over-voltage 

Recommended solutions: 

1.Observe for 30 minutes and see whether the 

alarm will be eliminated automatically; 

2.Check whether Battery voltage exceeds the 

specified range; 

3.Turn off the Battery input switch, wait for 5 

minutes, and then turn on the switch again; 

4.Contact after-sales service personnel 
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Protection 

5.Batteryreverse** 

Definition: 

Battery module is connected inversely 

Possible causes: 

Battery positive pole and negative pole are 

connected with reverse polarity; 

Recommended solutions: 

1.Check whether positive pole and negative pole 

are connected with reverse polarity; 

2.Contact after-sales service personnel 

6.GFCI.Err 

Definition: 

System leakage current is too high 

Possible causes: 

1.Excessive parasitic capacitance on Battery 

module due to environmental factor; 

2.Grounding is abnormal; 

3.Internal Converter fault 

Recommended solutions: 

1.Observe for 10 minutes and see whether the 

alarm will be eliminated automatically; 

2.Detect whether the electrical connection is 

abnormal 

3.Contact after-sales service personnel 
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Protection 

7.IsolationErr 

Definition: 

Insulation impedance of Battery positive to ground 

or Battery negative to ground exceeds the 

specified range 

Possible causes: 

Air humidity is high 

Recommended solutions: 

1.Observe for 10 minutes and see whether the 

alarm will be eliminated automatically; 

2.Check insulation of Battery system; 

3.Contact after-sales service personnel 

8.IntProtect0010~0

620 

Definition: 

Internal protection of the Converter 

Possible causes: 

Protection procedure occurs inside the Converter 

Recommended solutions: 

1.Observe for 10 minutes and see whether the 

alarm will be eliminated automatically; 

2.Contact after-sales service personnel 
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Fault IntFault0010~0150 

Definition:  

Internal fault of the Converter 

Possible causes: 

Fault occurs inside the Converter 

Recommended solutions: 

1.The Converter can be forced to restart once if 

it is required by operation and if it is confirmed 

that there is no other problem; 

2.Contact after-sales service personnel 

 

  

 

INSTRUCTION: 

The actual display of “ Battery .VoltOver” is “ Battery 1VoltOver” or 

“ Battery 2VoltOver”. 

The actual display of “ Battery .Reverse” is “ Battery 1Reverse” or 

“ Battery 2Reverse”. 

 

DANGER:  

Please disconnect the Converter from AC grid and Battery modules 

before opening the equipment. Make sure hazardous high voltage 

and energy inside the equipment has been discharged. 

Do not operate or maintain the Converter until at least 5 minutes after 

disconnecting all sources of DC and AC. 
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7.2 Product maintenance 

7.2.1 Check the electrical connection 

Check all the cable connections as a regular maintenance inspection 

once a year. 

1.) Check the cable connections. If loose, please tighten all the cables 

referring to “3.3 Electrical installation”. 

2.) Check for cable damage, especially whether the cable surface is 

scratched or smooth. Repair or replace the cables if necessary. 

7.2.2 Clean the air vent filter 

The Converter can become hot during normal operation. It uses built in 

cooling fans to provide sufficient air flow to help in heat dissipation. 

Check the air vent regularly to make sure it is not blocked and clean the 

vent with soft brush or vacuum cleaner if necessary. 
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7.2.3 Replace cooling fans 

If the internal temperature of the Converter is too high or abnormal noise 

is heard assuming the air vent is not blocked and is clean, it may be necessary 

to replace the external fans. Please refer to Figure 7-1 for replacing the cooling 

fans. 

1. Use a No.2 Phillips head screwdriver to take off the 10 screws on the fan 

tray (6 screws on the upper fan tray, and 4 screws on the lower fan tray). 

2. Disconnect the waterproof cable connector from the cooling fan. 

3. Use a No.2 Phillips head screwdriver to take off the screws. 

4. Fix the new cooling fan on the fan tray, and fasten the cable on the fan tray 

with cable ties 

Torque value: 0.8-1N.m(7.1-8.91lbf-in) 

5.Install the assembled fans back to the Converter. 

Torque value: 1.2N.m(10.6lbf-in) 
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Figure 7-1 Replace cooling fans 

 

7.2.4 Replace the Converter 

Please confirm the following things before replacing the Converter: 

(1) The AC breaker of Converter is turned off. 

(2) The DC switch of the Converter is turned off.. 

Then Replace the Converter according to the following steps: 

a.) Unlock the padlock if it is installed on the Converter (Figure 7-2). 

50~60mm

mm 

50~60mm

mm 

6 
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Figure 7-2 Unlock the padlock 

b.) Use a No.2 Phillips head screwdriver to unscrew the 2 screws on 

both sides of the Converter (Figure 7-3). 

 

Figure 7-3 Remove the screws on both sides 

c.) Use a No. 10 Hex wrench to remove the 4 screws between the 

main housing and the wiring box. Lift up the main housing and disconnect from 

the wiring box (Figure 7-4). 
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Figure 7-4 Disconnect the main housing from the wiring box 

d.) Use a No.2 Phillips head screwdriver to remove the 2 screws on 

the left side of the wiring box, and take off the cover board. Put the board on 

the connector of wiring box (Figure 7-5). 

Torque value: 1.2N.m(10.6lbf-in) 

 

Figure 7-5 Install the cover board on the connector of the wiring box 
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7.3 De-installing the Converter 

De-install the Converter according to the following steps when the service 

time is due or for other reasons: 

1.) Turn off the AC breaker, and use Padlocks if provided. 

2.) Turn off the DC breaker, and use Padlocks if provided. 

(Skip the two steps if there are no circuit breakers.) 

3.) Switch the AC switch to “OFF” position. 

4.) Switch the DC switch to “OFF” position. 

5.) Wait for 10 minutes to ensure the internal capacitors have been completely 

discharged. 

6.) Measure the AC output cable terminal voltage against the ground, and 

make sure the voltage is 0V. 

7.) Disconnect the AC and PE cables referring to “3.3.2 AC and ground 

connection”. 

8.) Disconnect the DC cables referring to “3.3.1 DC connection”. 

9.) De-install the Converter using reverse of installation steps referring to “3.2 

Mechanical installation”. 

 

DANGER: 

Please disconnect the electrical connection in strict accordance with 

the following steps. Otherwise, the Converter will be damaged and 

the service personnel’s life will be endangered. 
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Chapter 8 Technical Data 

 
Model Name CPS ECB30KTL-O/US

Nominal DC Input Power 31kW

Max. DC Input Voltage1 900Vdc

Operating DC Input Voltage Range2 250-900Vdc

Operating Current(Imp) 70A

Max. input Current (Isc) 125A

Number of DC Inputs 1 inputs

DC Disconnection Type Load rated DC switch

Rated AC Output Power 29.99kW

Max. AC Output Power 33kVA

Rated Output Voltage 480Vac

Output Voltage Range3 422-528Vac

Grid Connection Type 3Φ/PE (Neutral Optional)

Nominal AC Output Current 

@480Vac
36A

Rated Output Frequency 60Hz

Output Frequency Range4 57-63Hz

Power Factor >0.99 (±0.8 adjustable)

Current THD <3%

AC Disconnection Type Load rated AC switch

Rated DC Output Power 20kW

Output Voltage Range 0~900V

Topology Transformerless

Max. Efficiency 98.00%

Stand-by <20W 

Protection Degree TYPE 4X

Cooling Variable speed cooling fans

Operating Temperature Range
-22°F to +140°F / - 30°C to +60°C (derating from +113°F / 

+45°C)

Operating Humidity 0-95%, non-condensing

Operating Altitude 13123.4ft / 4000m (derating from 6561.7ft / 2000m)

Display LCD + LED

Standard: RS485 (Modbus) Ethernet CAN

Optional: TCP/IP card

Dimensions (WxHxD) 600×1000×230mm

Weight Converter:122lbs/55kg; wirebox:20lbs/9kg

Orientation 15 - 90 degrees from horizontal

AC Termination
Screw Clamp Terminal Block(Wire range:#8~1AWG 

CU,#6~1AWG AL)

DC Termination
Screw Clamp Terminal Block(Wire range:#4~1AWG 

CU,#3~1AWG AL)

IEEE 1547, Rule 21; 

FCC PART15

Grid Standard
IEEE1547: 2003(R2008), IEEE1547.1-2005(R2011).CA 

Rule21

Standard 5 years

Extended Terms Up to 20 years

Warranty

Display and Communication

Communication

Mechanical Data

Safety

Safety and EMC Standard

DC Input

AC Output

DC Output

System

Environment

 

1 Exceeding the Max. DC Input Voltage may cause permanent damage to the equipment. 
2 Exceeding the Operating DC Input Voltage may cause permanent damage to the equipment. 
3 The Output Voltage Range may differ according to specific grid standard. 
4 The Output Frequency Range may differ according to specific grid standard.   
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Note 1: When the DC input voltage is lower than 450V or higher than 800V, the 
Converter begins derating, as shown in Figure 8-1: 

20%
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100%
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100  200    250                  450                 800     900    1000

-0.22%/V
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55%

 

Figure 8-1 ECB30KTL derating curve of Battery input voltage 

Note 2: When the ambient temperature is higher than 113℉ (45℃), the output 

power begins derating, as shown in Figure 8-2: 

Pin/Pn

Tamb(℃)      
45            60

100%

70%

60%

40%

20%

-2%/℃

 

Figure 8-2 ECB30KTL derating curve with high temperature 

Note 3: When the altitude is higher than 9842ft (3000m), thepower of the 
Converter needs derating, as shown in Figure 8-3: 
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Pin/Pn

2000                 3000 Altitude(m)

100%

70%

-30%/km

 
 

Figure 8-3 ECB30KTL derating curve with high altitude 
 

Note 4: The Converter can output AC power with full loads under 
100%~110% of the rated grid voltage. when the grid voltage is lower than 
rated voltage, AC output will be kept on constant current of rated value. 
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Figure 8-4 ECB30KTL derating curve of grid voltage 
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Chapter 9 Limited Warranty 

The warranty policy of this product is specified in the contract; otherwise, 

the standard warranty is 10 years. Optional 15 and 20 year warranty. 

For service, Chint Power Systems America will provide local support. For 

Warranty terms, please refer to the CPS America standard warranty policy in 

place at time of purchase. 
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Appendix: Instruction of converter selection 

Table A-1 Optional accessory 

 Item Number Note 

Standard ■CPS ECB30KTL-O/USConverter 1  

Options □ Ethernet card 1  

The following figure shows the wiring box equipped with the optional 

components: 
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CHINT POWER SYSTEMS AMERICA CO., LTD. 

Address: 700 International Parkway, Suite 102  

Richardson, Texas 75081 

Service Hotline: 855-584-7168 

Email: AmericaSales@chintpower.com 

Website: www.chintpowersystem.com 

 

 

Part No:9.0020.0339B0 

This manual is subject to change without prior notification. Copyright is 

reserved. Duplication of any part of this issue is prohibited without written 

permission. 

mailto:AmericaSales@chintpower.com
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