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Manual Outline 

 
 

A grid-connected power system with APsystems microinverter YC500 including  

its diagram and equipmentsõ function is introduced first in this manual, then  

we will give the detailed design steps with a 200kW commercial system as an  

example, and we also will give some suggestions  to optimize the system during  

design and installation periods. 
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Introduction of Grid-connected System with YC500 

 

 

System Diagram 
 

   Figure 1 

 
 

YC500 Microinverter 
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Introduction of Grid-connected System with YC500 

 

 

Equipments Introduction 

1) APsystems Microinverter YC500, a microinverter can convert the DC  

power from PV modules to AC power and transmit the AC power to the  

grid. One APsystems microinverter YC500 can connect 2 PV modules  

which can work independently, and its maximum output power is 500W,  

the peak conversion efficiency reaches 95.5%, and up to 11 YC500  

microinverters can parallel combined in one branch.  

 

          Figure 2 

 
 

2) Energy Communication Unit (ECU), ECU receives the data signals that  

microinverters send, and transmits these signals to the computers or servers,  

then local or remote monitoring function can be realized for users. 

                              Figure 3 

 
 

3) Energy Monitor and Analysis System (EMA), after logining EMA webpage  

and registering an account, users can monitor the whole system including  

the inverters installed through a friendly interface. 

 

                           Figure 4 
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Introduction of Grid-connected System with YC500 

 

 
4) Line Communications Filter (LCF), in a large size system, more than 1  

ECU are needed. We define an ECU and the inverters it monitors as a  

subsystem, so a large size system may be composed of a number of  

subsystems. The line communications filter needs to be installed  

between different subsystems in order to avoid signal crosstalk. 

 

                                           Figure 5 

 
 

5) Distribution Box, circuit breakers must be installed before the photovoltaic  

system connecting to the grid, which will provide safety and convenient  

maintenance. Equipments like circuit breakers, meters, line communications  

filters and ECUs can all be installed in a box which we call distribution box.  

The figs below shows a typical distribution boxõs inner circuit and panel. 

           Figure 6 
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Introduction of Grid-connected System with YC500 

 
 

                                                       Figure 7 

 
 

6) Cable, the cables used in microinverter system are the same with that  

used in traditional electric power system. Load, type, voltage drop, power  

loss and temperature etc. should be considered when selecting the proper  

cables. Because photovoltaic system is installed outdoors, the cables used  

are high requirement, for example type YJV or VV are preferred, and the  

current density is designed in the range of 2-4A/ mm2, and the power loss  

should not be more than 2% that of the whole system. 
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Sample of A 200kW Commercial System 

 

 
A commercial distributed photovoltaic system, usually its size is larger than 50kW, 

and needs more than one ECU. In this chapter a 200kW 3-phase grid-connected  

commercial system using APsystems YC500 is given to introduce the detailed  

steps of design, optimize, start, and monitor for commercial system.  

 

Determine the Number the PV Modules / Microinverters 

The desired system size for this example is 200kW STC, the chosen PV module  

is 60 cells and is rated at 260W STC, so we can know, 

The total number of PV modules required in this system is: 

200 260 / 770kW W PSC PCS· =  

And the required number of YC500 microinverters: 

770 2 385PCS PCS· =  

The real output power of this system is: 

385 500 / 192.5PCS W PCS kW³ =  

So this 200kW rating commercial system needs 770 PV modules whose STC power  

is 260W, and 385 APsystems YC500 microinverters, the real output power of this  

system would be 192.5kW. 

 

 

Determine the Number of ECUs 
Usually a commercial system is composed of several subsystems, and the  

microinverters in each subsystem are monitor by one ECU. To ensure the  

quality of communication, a LCF is needed to install in the end of the  

subsystem to prevent other subsystemõs signals from inducing as shown in  

fig8. 

        Figure 8 
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Sample of A 200kW Commercial System 

 
 
The current spec of the LCF determines the maximum number of microinverters  

that can be installed in the subsystem. APsystems provide to two types of LCF  

for users, one is 240A 3-phase, another is 200A single phase. The system in this  

example is 3-phase, so we choose 240A 3-phase LCF, and the maximum value of  

the current flow in each phase is 80A. A YC500õs maximum output current is 2.27A, 

80 2.27 / 35.24A A PCS PCS· =  

So the maximum number of YC500 installed in each phase is 35, and totally 105  

YC500 microinverters can be installed in a 3-phase subsystem. 

The system in this example requires 385 YC500s, so 

385 105 / 3.67PCS PC SYS SYS· =  

The system with 385 YC500s should be divided into 4 subsystems, which means  

4 ECUs are needed. 

385 4 96.25 /PCS SYS PCS SYS· =  

In order to balance the size of these 4 subsystems, we distribute the 385 YC500  

microinverters as 96+96+96+97. 

 

 

Determine the number of branches in each subsystem 
One subsystem contains 96(or 97) microinverters, and it is 3-phase, so each  

phase contains 32 (or 33) YC500s. 

JUNCTION BOX

SOLAR
PANEL

YC500 Microinverter
    Figure 9 

 
According to the datasheet, the maximum number of YC500 installed in a single  

branch is 11, so 

32( 33) / 11 / 2.9( 3) /or PCS SYS PSC STR or STR SYS· =
 

From above calculations, we know there are 3 branches in every subsystem, so  

the whole system contains 9 branches. Each phase in a subsystem has 2 branches  

of 11 YC500s, and 1 branch of 10 (or 11) YC500s. 
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Sample of A 200kW Commercial System 

 
 

Materials List 
The table below is the components list for this system: 

Type Quantity Function 

STC 260W PV module 770 Generate DC power 

APsystems YC500 microinverter 385 Convert the DC power to AC power 

Junction box 36 Where connect the branch with grid 

Cable terminator 36 Connect the last inverter with grid 

Protective end cap 36 Seal the end of the branch 

3-phase circuit breaker 12 Protect the photovoltaic system 

Energy Communication Unit (ECU) 4 
Monitoring microinverter System 

working state 

240A 3-phase LCF 4 Isolate the subsystems 

 

 

 

 

Record the UID and Complete the Map 
Each APsystems Microinverter has a removable serial number (UID) label located.  

Peel the label off, and affix it to the respective location on the APsystems installation  

map, so this map will show the physical location of each Microinverter in the system. 
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Sample of A 200kW Commercial System 

 
 

Summary of 200kW Commercial System 

Above all, this 200kW commercial system can be divided into 4 subsystems. Every  

subsystem has 96(or 97) YC500s, one ECU, and one 240A 3-phase LCF. Then these  

YC500s in a subsystem are divided into 9 branches, and every 3 branches for one  

phase of grid. The detailed distribution map is shown below: 

    Figure 10 
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Design Optimization 

 

 

Through design optimization, the system will perform better, and it will also  

cost down. So we will present some suggestions and methods for users to  

optimize the system in this chapter. 

 

Equipments Placement 

1) In order to prevent signal crosstalk, when the system configures 2 or more  

    ECUs, try to use LCFs for isolation between different subsystems. 

2) Place LCFs and ECUs close to the inverters, which would improve the  

    performance of communications. 

3) Install LCFs, power distribution boxes on roof close to the PV modules to  

reduce the use of cables, that will cost down. 

 

 

Isolations Between Subsystems 

1) Inverters in different subsystems should not be connected before LCFs. 

2) Keep a certain distance when placing conduits and wires of different sub  

systems, especially when the conduits or wires run parallel, the isolation  

distance should not be less than 30cm. 

3) Metal conduits can shield against the induced signals effectively.  

4) Properly ground the system can reduce the EMI. 

5) Since the signals can be inducted onto the rails of racking sometimes,  

electrical isolation between different subsystems is preferred. 

 

 

Voltage Rise on Wires 

Voltage rise must be considered when designing a photovoltaic system. Over  

voltage rise will consume more power, but also may trig protection function  

because of misjudging the grid voltage, so we advise that the total voltage rise  

should not be more than 3V on a single branch. The table below gives the  

calculation results of the voltage rise on each microinverter of a branch with  

YC500s operating at full load. 

YC500 Microinverter Voltage Rise 

Serial No. of 

Microinverter 
3 5 7 8 9 10 11 

Voltage Rise(V) 0.1667 0.4667 0.9 1.1667 1.4667 1.8 2.1667 
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Design Optimization 

 

Monitor Optimization 

1) Data Polling Interval 

Microinverters communicate with ECU one by one, so more inverters  

monitored by one ECU, longer time needs for a data polling interval. 

Usually, a single inverterõs polling interval is about 5 seconds, which  

means for a system with 50 inverters, the interval will become 4-5 minutes.  

ECU can adjust the polling interval by a step size of 5 minutes automatically,  

and that will make the data provided seem regularly, for example, a system  

with less than 50 microinverters, the whole polling interval is 5 minutes,  

when there are more inverters or the communication signal is weak, ECU will  

adjust the interval time to become 10 minutes, and if more time is needed, the  

interval time will become 15 minutes, and so on. If the polling interval time for  

the whole system is more than 20 minutes, the adjusting step size will not be  

fixed, but is the actual time cost. For example, the last interval time is 22  

minutes, but next pollingõs interval time may be 26 minutes or others. The table 

below shows the relationship between polling interval time and the quantity of  

microinverters:  

YC500 Microinverter Polling Interval Time 

Quantity of 

Inverters 
1~ 50 50~ 100 100~ 150 150~ 200 

Interval 

Time(minute) 
5 10 15 or 20 20 or above 

bƻǘŜΥ ¢ƘŜ ǇƻƭƭƛƴƎ ƛƴǘŜǊǾŀƭ ǘƛƳŜ Ƴŀȅ ǾŀǊȅ ǿƛǘƘ ǘƘŜ ŦƛŜƭŘΩǎ ŎƻƴŘƛǘƛƻƴΦ 

 

 

2) Data Transmitted by ECU 

Connect the ECU to a computer, then you can monitor the data locally. If  

transmitting the data ECU received to APsystems server, EMA system will  

analyze and manage these data, and users can monitor the system remotely.  

There are 2 methods to upload the data to APsystems servers: 1. Connect ECU  

with a router (Both wired or wireless are ok), then the data will be transmitted  

to APsystems server by internet; 2. Transmit the data to base stations of mobile  

operatorsõ by GPRS, and then upload to internet, and transmit to servers. 

 

 

3) Start ECU 

ECU can search for the invertersõ UID automatically when completing installation,  

and users also can input the UID manually. When ECU is searching for UID  

automatically, it is preferred to disconnect the subsystem with others by opening  

the circuitbreaker, which can prevent other subsystemsõ inverters from infiltrating. 
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Design Optimization 

 

4) Choose the Right ECU Type 

Users should choose single-phase ECU or 3-phase ECU according to the system  

grid type.  

 
 

Figure11.  Single-phase ECU Figure12.  3-phase ECU 

       

 

5) Remote Monitoring by ECU 

After completing and starting the system, users can login APsystems EMA webpage  

to register an account (website: http://139.168.200.128:8991/yuClient/ ), and Fill in  

the right information, then you can monitor the system anytime and anywhere. 

                         Figure13 
 

http://139.168.200.128:8991/yuClient/
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The Flowchart of Commercial System Designing 

 

 

             

Begin

Determine the system size

Choose suitable PV modules

Determine the number of PV modules/Micro-inverters required

Determine the number of subsystems/ECUs required

Need 2 or more ECUs?

Configure LCFs according 
to subsystems

Determine the number of branches in every subsystems

Check the material list

Optimize the design

Build the system according to APS installation manual

Record the UID and complete the map

Register an account and fill in the system information

Connect to the grid and start the system

Monitor the system by EMA

YES NO

                 Figure 14 
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Contact Information 

 

 
ALTENERGY POWER SYSTEM Inc. 

Web: www.APsystems.com 

 

APsystems Jiaxing China 

No. 1, Yatai Road, Nanhu District, Jiaxing, Zhejiang 

Tel: +86 573 8398 6967 

Mail: info@altenergy-power.com 

 

APsystems Shanghai China 

B403 No. 188, Zhangyang Road, Pudong, Shanghai 

Tel: +86 021 3392 8205 

Mail: info@altenergy-power.com 

 

APsystems Australia 

Suite 502, 8 Help Street, Chatswood NSW 2067 Australia 

Tel: +61 (0)2 8034 6587 

Mail: info@altenergy-power.com 

 

APsystems America 

600 Ericksen Ave NE, Suite 200 Seattle, WA 98110 

Tel: 844-666-7035 

Mail: info@apsamerica.com 

 

APsystems Europe 

Cypresbaan 7,2908LT,Capelle aan den Ijssel, The Netherlands 

Tel: +0031-10-2582670 

Mail: info@altenergy-power.com 

 

 

 


