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Can a silicon carbide inverter power a solar power plant?

Emiliano joined pv magazine in March 2017. He has been reporting on solar and renewable energy since

2009. Elsewhere on pv magazine... Fraunhofer ISE researchers claim the new silicon carbide inverter is

technically able to handle voltage levels of up to 1,500 V at 250 kVAin utility scale solar power plants.

 

What is a silicon carbide based inverter?

In a press release,Fraunhofer ISE researchers said the new device is the first of its kind and is based on silicon

carbide semiconductors. Silicon carbide-based inverters are known to have higher power densities,with less

need for cooling and lower overall system costs than traditional inverters.

 

Are silicon carbide inverters the foundation of next-generation high-performance converters?

Silicon carbide (SiC) devices can break through the technical limitations of silicon (Si) devices. Thus,SiC

devices are considered as the foundations of next-generation high-performance converters. Aimed at the

photovoltaic (PV) power system,this study surveys state-of-the-art of PV inverters.

 

Can silicon carbide improve the performance of PV inverters?

Nowadays,silicon (Si)-based devices,including Si insulated-gate bipolar transistor (IGBT) and Si diode,are

commonly used in inverters. However,over the past four decades,the performance of Si devices has reached its

boundary . Recently,silicon carbide (SiC)-based devices are used to improve the performance of PV inverters .

 

Can silicon carbide transform solar power management?

One materials technology poised to transform solar power managementis silicon carbide (SiC). Solar

manufacturers use this wonder material to build highly efficient and robust solar inverter systems that turn DC

power from photovoltaic (PV) cells into household and business AC power.

 

Are silicon carbide-based inverters a good choice for a string inverter?

Its silicon carbide-based composite architecture technology for string inverters was one of the finalists in the

US National Renewable Energy Laboratory's (NREL) American-Made Solar Prize. Silicon carbide-based

inverters are known for having higher power density and lower overall system costs than traditional inverters.

A Double Grounded Transformerless Photovoltaic Array String Inverter with Film Capacitors and Silicon

Carbide Transistors by Lloyd C. Breazeale A Dissertation Presented in Partial Fulfillment of the Requirements

for the Degree Doctor of Philosophy Approved July 2014 by the Graduate Supervisory Committee: Raja

Ayyanar, Chair George Karady ...

Fraunhofer ISE researchers claim the new silicon carbide inverter is technically able to handle voltage levels

of up to 1,500 V at 250 kVA in utility scale solar power plants. ... "Modern PV string inverters have an output
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voltage of between 400 V AC and 800 V AC. Although the output of power plants is steadily growing, voltage

has not yet ...

string PV inverter. The chosen multi-string topology and power range are widely used today to achieve high

efficiency in home-based PV installations with an output power of typically Pout,N = 10..30 kW. 2.2 Focus:

transformerless multi-string PV inverter In Fig. 1 the block diagram of a typical multi-string transformerless

grid-connected PV ...

3. Explore the role of the PV inverter in the context of the smart home Keywords: Silicon carbide, SiC, power

density, bidirectional, power conversion, efficiency, energy, solar, storage, cost-effective, cost-effective ...

CREE has developed a new MOSFET that could be suitable for silicon-carbide-based string inverters above

10 kW in size. The U.S. manufacturer says switching losses are 20% lower with the new ...

The research body claimed the concept is a world-first for string inverters, using silicon carbide

semiconductors to enable output voltage to be increased to 1,500V at 250kVA and potentially ...

Its silicon carbide-based composite architecture technology for string inverters was one of the finalists in the

US National Renewable Energy Laboratory''s (NREL) American-Made Solar Prize.

The performance of a 50 kW PV string inverter has been greatly improved by using all SiC semiconductors

instead of the traditional Si-based devices in terms of power conversion efficiency and power-to-weight ratio

(Mookken et al., 2014). ... 20 kHz HF link MPPT converter based on all silicon carbide power semiconductors

has been developed for ...

Using newly available Gen2 family of Silicon Carbide (SiC) power MOSFET devices, it is possible to develop

a highly efficient and compact 50kW grid tied solar inverter. The efficient new ...

Silicon carbide (SiC) devices can break through the technical limitations of silicon (Si) devices. Thus, SiC

devices are considered as the foundations of next-generation high ...

For larger residential as well as commercial projects, when it comes to solar installations often the preferred

option is to connect multiple panels in series (string) and convert the combined DC output into AC.

Photovoltaic string inverters therefore typically operate in power range of a few kilowatts up to several

hundred kilowatts. Their straightforward design and ...

In this paper, a 50-kW string photovoltaic (PV) inverter designed and developed using all silicon carbide (SiC)

semiconductor devices is presented. The inverter design includes an additively ...

"With silicon carbide PV inverters in that time, it was possible to achieve higher efficiencies in the energy
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conversion. Accordingly, you could simply compensate with a lower number of [relatively expensive] PV

panels ...

The step into medium voltage (MV) was made possible by the development of highly blocking components

made of silicon carbide (SiC) with high switching speeds. ...

Depending on their implementation, inverters fall into the categories micro inverter, power optimizer, string

inverter, hybrid inverter, and central inverter. Our portfolio comprises a broad selection of components to

build ...

Pyramid Electronics has released three-phase string solar inverters based on silicon carbide power devices.

The inverters are available in power ratings ranging from 5 kW to 15 kW, including ...

Here, PV inverter manufacturers are trying to increase their market share by offering products with higher

power densities and efficiency while reducing product, ...

Developed by scientists from German research institute Fraunhofer ISE, the silicon-carbide device claims

98.4% efficiency and could be used in utility-scale photovoltaic projects. The inverter was ...

semiconductors like Silicon carbide (SiC) and Gallium nitride (GaN) allow to operate converters at higher ...

PV #1 PV #2 PV #3 PV #n. Figure 2-1. Solar String Inverter Block Diagram As Figure 2-1 illustrates, there

are three major power blocks in ...

The VSI utilises silicon (Si) insulated-gate bipolar transistors with silicon carbide (SiC) diodes to reduce

switching losses and provide very high efficiency. The active CM filter reduces the high level of CM voltage

...

Solar manufacturers use this wonder material to build highly efficient and robust solar inverter systems that

turn DC power from photovoltaic (PV) cells into household and business AC power. There are three primary

...

Fundamentally, one of the main issues facing SiC is the process by which it is prepared. Silicon carbide exists

in large quantities in space, but is very rare on Earth. Therefore, silicon carbide needs to be synthesized from

silica sand and carbon in a graphite furnace at temperatures between 1600 &#176; C and 2500 &#176; C. This

process produces a ...

For example, in a 1500 V PV string inverter, at least 5-10% saving in cost per kW can be expected (figure 4).

Fig. 4: System costs in string inverters are significantly lower with SiC MOSFETs compared with IGBTs.

References: [1] D. Floricau et al. "The efficiency of three level active NPC converter for different PWM

strategies," EPE, 2009
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Categories: MOSFETs &  Power MOSFETs, Photovoltaic (PV), PV, Silicon Carbide (SiC), Solar, WBG

(Wide Band Gap) Tag: @infineon #Solar # PV #photovoltaic #WBG #SiC #SJ MOSFET #inverter ESS in

residential solar installations ... The ESS often utilizes a common DC-AC power stage in string and hybrid

inverters to achieve the bidirectional ...

Modern PV string inverters have an output voltage of between 400 V AC and 800 V AC. Although the output

of power plants is steadily growing, voltage has not yet been increased. There are two reasons for this: First, ...
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