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With rapid global development, the demand for power supply continues to grow, especially for PV power 
generation, according to various organizations predicted that by 2030, the global capacity of PV power station will 
increase from 1,055GW in 2022 to 5,457GW, PV generation full-speed development is still the general trend.

The PV station is mainly composed of PV modules, structures, inverters, MV stations, monitoring systems, cable 
accessories, etc. Comparing with traditional power stations, one big difference of PV station is that the planning 
and deployment are faster, with the increasing demand for PV station, flexible and reliable European type MV 
station become a popular choice. 

European type MV station is a kind of closed power equipment, using standard 20 feet container as the enclosure, 
integrating transformers, RMU, LV swithgear, auxiliary transformer, protection devices and other power equipment 
inside, convenient for installation, compact structure, reliable performance, suitable for utility PV power station 
scenarios.

GoodWe to meet the market demand, launched GW9100K-MVS MV station, the capacity of transformer is up to 
9152kVA, the maximum voltage in high voltage side can reach 40.5kV. The larger capacity, the lower LCOE, which 
not only meets the market demand, but also perfectly match GoodWe UT350kW series inverter, it can support up 
to 26 UT series inverters.
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Figure 1 GW9100K-MVS

Figure 2 SLD of transformer with 2 LV winding
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1. Highly integrated
GoodWe MV station adopts the modular design principle, through the modular combination of various power 
equipment, like transformers, switchgear, auxiliary transformer, UPS, MCCB, protection devices and other power 
equipment, integrated in the standard 20-foot container, it can be easily transported and installed. In the 
meanwhile, it can be customized according to different requirements to meet the requirements of different 
application scenarios. This design improves the flexibility and adaptability of the system. The majority assembly 
and testing work is done in factory, greatly reduce the workload of on-site installation and commissioning, can be 
built in a short time, quickly put into use, improve the reliability and stability of the equipment.

1.1 MV design
The MV side design adopts the gas-insulated ring main unit(RMU). According to different application scenarios, 
the RMU can be flexible, we can configure CVC, DVC, CV, DV etc.
C- Cable load break switch
V- Vacuum circuit breaker
D- Direct connection

Features of GW9100K-MVS

Figure 3 SLD of transformer with 1 LV winding
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At the same time, it is also equipped with a certain capacity of auxiliary transformers and UPS, which are used to 
supply power to the secondary circuit of the MV station, lighting, heating, air conditioning cooling and other 
devices.

Here’s a system view of a sample station

Figure 4 system view of a sample station
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1.3 LV design
There are two LV rooms for connecting to inverters. The LV room is equipped with MCCBs for connection with the 
inverter to ensure that each inverter is an independent loop and does not interfere with each other. 

1.2 Transformer design
The transformer is an oil-immersed with no-load tap changer with a European efficiency of 99.606% (meeting the 
Tier 2 energy efficiency requirements), using Dy11 or Dy11y11 verctor group. The capacity can be flexible, the 
maximum can be 9152kVA. And for the needs of different scenarios, the transformer can provide mineral oil and 
vegetable oil two kinds of insulation and heat dissipation media, natural air cooling. The main parameters are as 
follows:

Figure 5 LV design

Item Data Optional

Capacity 9152 kVA@40℃ ＜9152 kVA@40℃

Voltage in MV side 33kV 10/20/22/30/34.5/35kV/40.5kV

Frequency 50Hz 60Hz

Tap changer 0,±2*2.5% /

Voltage in LV side 800V /

Transformer type Oil immersed, conservator type /

Cooling type ONAN /

Vector group Dy11-y11 /

PEI Tier 2(EU548-2014) /

Load loss 75.08kW(≤+15%)@Tier 2 /

None-load loss 4.3kW(≤+15%)@Tier 2 /

Oil type No.25 mineral oil No.45 mineral oil/vegetable oil

Winding material Al/Al /
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1.4 Protection and control design
GoodWe MV station not only has the function of measurement and control, it is also equipped with a complete relay 
protection function to protect the electrical safety of the MV station itself and the the equipment connected to it. It 
includes overcurrent protection, overvoltage protection, undervoltage protection, overload protection, 
over-frequency protection, underfrequency protection etc. For the transformer itself, it is equipped with gas 
protection, oil temperature, winding temperature protection etc. Protection setting can be adjusted flexibly 
according to project requirements. These protection functions enable the MV station to respond in time and take 
measures under various abnormal conditions to ensure the safe and stable operation of the power system and 
equipment. The design and implementation of protection function is an important part of MV station, which can 
effectively protect the equipment and extend the life of the equipment. Fully ensure the safety of equipment 
operation to prevent the expansion of accidents.

The MV station is equipped with a mechanical interlocking device, which can effectively prevent mis-operation , 
resulting in electrical accidents, and ensure equipment and personal safety. We also providing the interlocking 
between MV stations, as shown in below figure.

1.5 Communication design
GoodWe MVS integrates the overall communication solution of PV area, supporting GoodWe SCU3000 series 
communication box. This communication box integrates a variety of communication methods and communication 
protocols. It can access the inverter data through the PLC, and also provides a multi-channel RS485 
communication interface to facilitate access to various equipment in the PV area. At the same time, it also has 
optical fiber ring network switches and optical fiber welding boxes, which can complete the needs of optical fiber 
communication in the PV area, and provide one-stop communication solutions in the PV area.

Figure 6 Interlocking between MVS
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2. Stability
By using high-quality power equipment and advanced technology, GoodWe ensures the stable operation of MV 
station in various environments. The overall protection degree of the MV station is IP54, and the protection degree 
of the transformer is IP68, which effectively prevents the influence of the external environment on the equipment, 
improves the reliability and safety of the equipment, and ensures the reliability and stability of the power supply.

3. Safety
The MV station have passed the type test according to IEC62271-202, and obtained the internal arc test report,  
also the component inside MV station like transformer, switchgear etc has also type tested according to relevant 
IEC standard. The highest corrosion level is up to C5. It can reliably boost the voltage in PV station side and 
integrate it into the power grid. In case of power failure, the internal protection device can locate and cut off the fault 
in time, ensure the safe operation of the PV station, and realize the reliable connection between the PV station and 
the power grid.

Figure 7 System design of communication
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With the development of clean energy and technological progress, the application of MV station in PV station will 
have more development opportunities, it will be in two aspects.

Application of intelligent technology: With the development of artificial intelligence, Internet of Things and other 
technologies, the MV station may gradually realize intelligent monitoring and management to improve operational 
efficiency and safety.

High efficiency and energy saving: The future MV station may pay more attention to the efficient use of energy 
and energy saving and emission reduction to deal with the limited energy resources and environmental pollution 
problems.

Future Trend

Figure 8 Certifications
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As the global demand for clean energy continues to increase, photovoltaic power plants, as an important 
representative of renewable energy, are increasingly receiving attention. As an indispensable part of photovoltaic 
power plants, the MV station plays a key role in converting and distributing photovoltaic power generation energy.
At the same time, as an important part of photovoltaic power stations, the MV station provides a reliable power 
support for photovoltaic power stations with its advantages of reliable stability, rapid deployment and flexible 
application, as a reliable connection between photovoltaic power generation and the grid. In the future, MV station 
will continue to play an important role in promoting the process of energy transition and sustainable development.

Summary
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