
The application of systems using 1500V inverters on the rooftop is on the one hand the investor/EPC is under cost 
pressure to choose a lower investment and higher return solution to cope with the impact of the gradually declining 
PV tariff; on the other hand, it shows that the PV industry is gradually moving towards the digital era, and advanced 
PV technology is rapidly and widely applied to PV projects through perfect data model and practical evidence. In 
commercial and industrial distributed applications, 1500V inverters are increasingly being used on distributed 
rooftops.

The 1500V system has been adopted in a large number of utility-scale PV plants, with reliable and stable system 
operation. Some owners of high-voltage grid-connected commercial and industrial distributed projects have started 
to try the 1500V system, using 250kW inverters to realize high-voltage grid connection and meet the purpose of cost 
reduction and efficiency increase.

In terms of economy, the system based on a 1500V high power string inverter reduces the overall LCOE by 7% 
through the application of higher voltage, higher power, higher DC/AC ratio, larger sub-array, and active safety tech-
nologies.

In terms of safety, Goodwe's GW250K(N)-HT inverter is well-prepared for power plant safety operations. AFCI3.0 
(Anti-DC Arcing), incorporating AI technology, has a 100% arc detection accuracy rate and a detection length of up 
to 200 meters, which can shut down the fault circuit within 500ms to protect the electrical safety of the DC side and 
prevent fires from occurring. It is also equipped with secondary lightning protection as standard to ensure the safe 
operation of the inverter in harsh environments.

Various functions. Support PLC communication, saving communication cables; support PID prevention or repair 
function of PV modules to ensure that they always work in the best condition; SVG function, which can replace tradi-
tional SVG or SVC to compensate reactive power and eliminate harmonics in power plants; IV scanning and diagnos-
tic technology, making PV operation and maintenance digital and intelligent.
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1. Feasibility of PV system using 1500V inverters



Good applicability, there are corresponding cables Compatible with 1500V DC voltage and 800V AC voltage.
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Compared with the 1100V system, the voltage of AC and DC side increases, which has obvious advantages in 
improving the power generation efficiency of PV power plant system, reducing system loss, and construction cost.

(1) 1500V system has more strings, which saves DC cable cost; it supports PLC communication, which saves com-
munication cable cost and thus reduces the system cost.

(2) At the same time, the voltage is increased, and the cable loss is further reduced, reducing line loss and increasing 
power generation.

(3) Maximum efficiency 99%, Europe efficiency 98.5%, maximum string current 20A, compatible with 210mm mod-
ules, 1.1 times long-term overload at 45℃, full load operation at 50℃. Maximize the efficiency of power generation 
and improve the yield.

(4) Overall IP66 protection, C5 anti-corrosion, no fuse, no wearing parts design, to ensure that the inverter can cope 
with a variety of harsh environments, stable and reliable.

2. Advantages of the 1500V system

Both AC and DC sides are equipped with type Ⅱ SPD and 
above, which can prevent the equipment from being 
damaged by lightning and provide equipment reliability 
(type Ⅰ SPD is optional）.

The inverter interface adopts the LED light + mobile APP 
for better durability of the non-screen; the screen version 
is also available.

The integrated PID module can repair the module PID 
effect when the photovoltaic module is not working at 
night to ensure the power generation performance.

IP66 protection grade, with the aluminum-magnesium 
alloy diecasting case and cover, and the fixing screws are 
made of 304 stainless steel, passivation process etc.
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(6) IV intelligent diagnosis, string current monitoring, rapid location of failure string, and give scientific maintenance 
advice, make the operation and maintenance of PV area digital, intelligent, and improve the efficiency and accuracy 
of operation and maintenance.

(5) Intelligent communication box SCB3000. realize intelligent networking, not only can access the inverter of PV 
area, but also can access various third-party equipment such as the monitoring and control devices of the transform-
er station, weather stations, smart meters, etc., so that the equipment status of PV area can be shown to the opera-
tion and maintenance monitoring platform.

(1) String design
For a 1500V system, the inverter MPPT voltage tracking range is 500-1500Vdc, and the maximum input voltage is 
1500Vdc. The DC input of the string should meet the open circuit voltage at the lowest temperature of the project site 
is less than the maximum DC voltage of the inverter, and the normal operating voltage meets the MPPT range of the 
inverter. According to the following equations:

3. The design essentials of the 1500V system

PLC Communication

Solar Communication Box

PV Modules PV Inverter Transformer Grid

SCB3000

Access to multiple devices.

PLC 2.0 Technology, no
communication cable
needed.

High-voltage, better
power quality.

Support both 182mm and
219mm modules.

With 1500Vdc, save DC cable using.
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It can be calculated that if the 182mm module is used, each string can be connected to 24~28 pieces; if the 210mm 
module is used, each string can be connected to 32~36 pieces.

(2)Sub-array design
generally, the 1500V system use 14 inverters with a 3500kVA transformer station combination is the most economi-
cal. MV transformer station low-voltage side rated voltage is 800V, high-voltage side rated voltage is 10kV or 35kV. 
Also can adapt to the following 3500kVA sub-array design scheme.
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(3)Communication system design
The inverters in the PV area adopt PLC (Power line communication). At the same time, the SCB3000 can also access 
various third-party devices such as the monitoring and control system of the MV transformer station, weather station, 
smart meter, etc. through RS485. 

Conclusion
In the high-voltage grid-connected C&I projects, the 1500V system with its large arrays and high over-allocation char-
acteristics, with leading technology and superb application experience, has undoubtedly become a powerful tool to 
reduce cost and increase efficiency in the current PV system, providing lower cost and revenue guarantee for distrib-
uted PV plants.
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