
Basis for choosing IGBT for solar
inverter

Can IGBTs be used in a solar inverter?

These topologies use IGBTs as the power discrete semiconductor of choice for achieving high eficiency and

high reliability. This application note presents how Bourns&#174; Trench-Gate Field-Stop (TGFS) IGBTs

with co-packaged Fast Recovery Diodes (FRDs) can be used in a solar inverter applicationto enable eficient

power conversion.

 

What is a high speed IGBT solar inverter?

At the state-of-the-art efficiency and power density,high cost pres-sure can be observed for solar inverters. The

High Speed IGBT is optimized for high-frequency hard-switching applications. Therefore,this device is an

ideal choice for power modules which are used in solar applications.

 

Are insulated-gate bipolar transistors a good choice for solar inverter applications?

For solar inverter applications,it is well known that insulated-gate bipolar transistors (IGBTs) ofer

benefitscompared to other types of power devices,like high-current-carrying capability,gate control using

voltage instead of current and the ability to match the co-pack diode with the IGBT.

 

Can Bourns&#174; Trench-Gate field-stop (TGFs) IGBTs be used in a solar inverter?

This application note presents how Bourns&#174; Trench-Gate Field-Stop (TGFS) IGBTs with co-packaged

Fast Recovery Diodes (FRDs) can be used in a solar inverter applicationto enable eficient power conversion. It

also outlines the optimal IGBT features necessary for superior thermal performance while delivering low

power dissipation.

 

What voltage is used to drive the IGBT?

The DC-link voltage was set to VDC = 400 V,which is a typical voltage in the application,and the chips were

operated at nominal collector current,i.e.,IC = 50 A. To drive the IGBT,a gate-emitter voltage VGE =

&#177;15 Vwas used. All measurements were performed at Tvj = 25 &#176;C. 2. Switching behavior and

chip comparison

 

What is an IGBT in a solar inverter?

An IGBT (Insulated-Gate Bipolar Transistor) is a fast switching deviceused in solar inverters. It transforms

electrical current from an AC line circuit to DC,or from DC to AC.

IGBT parts Other Infineon parts IGBT/ CoolMOS(TM) IGBT/ CoolMOS(TM) IGBT/ CoolMOS(TM) IGBT

IGBT CoolSiC(TM) V DC V AC + + Three level inverter type II: 3-level inverter type II (Solar, UPS)

IDpccSGvvC series 1200 V IPpvvRrrrC6 series 600 V and 650 V IKpccNvvvH5 series 650 V L f V AC C bus

L res C res RC-IGBT Single switch: induction ...
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For instance, in solar inverters, IGBTs convert the direct current (DC) power generated by solar panels into

alternating current (AC) power suitable for the electrical grid. They do this with minimal energy loss and high

reliability, ensuring that the energy harvested from the sun is effectively utilized. ... Choosing the Right IGBT

for ...

Simple schematics of solar inverter Feature of solar inverter: High efficiency, High reliability. General

inverter Solar inverter Input voltage AC (Ex. 400V&#177;10%) DC 400~1000V Output frequency Ex.

0.5~120Hz 50 / 60Hz Efficiency 90~95% &gt; 95% Overload 150~200% 100~120% Device (ex. 30kW)

1200V / 150A 1200V / 200A Solar Panel Filter ...

This work is designed to assist the IGBT module selection process as well as offer guidance through the

inverter/motor drive design and evaluation process. To build a successful inverter or drive requires an

understanding of not only the power switches, but that of the load, line, associated transients, switching

frequencies and power loss budget.

Tradeoffs between IGBT turn-off time and voltage drop (VCEon) play a role when choosing between

ultra-fast and standard-speed IGBTs, and between planar and trench IGBTs, for the high- and low-side devices

in the full bridge. The rational for IGBT selection is illustrated with a solar inverter design example.

However, because the IGBT is essentially a bipolar device it can handle higher current than a MOS field effect

transistor (MOSFET). Figure 1 shows a schematic of a basic type of IGBT and its equivalent circuit. Figure 1:

A typical implementation of a solar inverter circuit using a full-bridge IGBT topology. (Image courtesy of

International ...

from converting an off-the-shelf 5 kW IGBT PV inverter into a pure SiC PV inverter. This commercial PV

inverter was investigated in IEFE''s REE-Lab and used as a baseline. The passive components, topology, and

switching frequencies remained unchanged in order to provide a direct efficiency comparison between

Contemporary solar applications require very highly efficient, power-dense and lightweight grid-tied inverters.

Traditionally, IGBT has been the device of choice in both three-phase and single-phase (<=10 kW) solar

inverter designs while superjunction (SJ) MOSFETs (600/650 V) also have been used in some single-phase

designs.

How to Choose the Proper Solar Inverter for a PV Plant . In order to couple a solar inverter with a PV plant,

it''s important to check that a few parameters match among them. Once the photovoltaic string is designed, it''s

...

Sungrow G2 3 Phase PV Inverter Commissioning Guide Disclaimer The material in this document has been

prepared by Sungrow Power Supply Co. Ltd. and is intended as a guideline to assist solar installers for

troubleshooting. It is not a statement or advice on any of the Electrical or Solar Industry standards or
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guidelines.

For solar inverter applications, insulated gate bi polar transistors (IGBT s) can provide more benefits than

other power components, including high current carrying capacity, control by ...

The advanced functionalities can be accomplished by using diversified and multifunctional inverters in the PV

system. Inverters can either be connected in shunt or series to the utility grid. The series connected inverters

are employed for compensating the asymmetries of the non-linear loads or the grid by injecting the negative

sequence voltage.

For &gt;100kW inverters, IGBT power modules are preferred over discrete components due to their higher

power density, integrated diodes, and ease of thermal management. 3. Application-Specific IGBT ...

At present, the reliability analysis of photovoltaic inverters focuses on the reliability analysis of IGBT in

photovoltaic inverters [1]. IGBT lifetime is an important factor affecting the lifetime of photovoltaic inverters,

and the failure of photovoltaic inverters caused by IGBT accounts for more than 30 %. [2]. Existing studies

have shown ...

much higher power loss by choosing a far greater voltage class device, such as a 2500 V, would reduce the

efficiency of the converter. 3. Performance Evaluation Considering the above system requirements, the higher

voltage class IGBT and diode with a 2000 V rating were fabricated and the characteristics were tested. 3.1

LTDS

For EV traction inverter, more efficiency and right performance are key. While IGBT is ideal for

cost-optimized drive-train, SiC demonstrates higher efficiency under WLTP partial load scenario. Infineon

offers the best scalability in market between IGBT and SiC, allowing customers to freely choose the

technology for their needs,

System cost down: Inverters manufacturers will continuously optimize $/w on system level. System

efficiency: Efficiency is key for return of investment. Reliability: 5+years warranty for string inverters and 25

years for micro inverter and optimizer. Infineon addresses above solar requirements with the best

semiconductor solutions.

The L7 950V IGBT (low VCE,sat) is used in the input stage of the LF/ HF ANPC, switching at the mains

frequency. ... The introduction of the SEMITRANS 10 MLI 1200A in 2017 was an important milestone for

SEMIKRON in PV inverter applications. The chip shrinkage accomplished in Generation 7 IGBTs led to the

addition of the SEMITRANS 10 MLI 1400A to ...

The clear focus is set on the MW-range of solar central inverters with V DC=1500 V and results in the new

2300 V Si-IGBT and 2300 V Si-Diode voltage class. To reach the highest performance, the most recent
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technology with the 7th generation of the TRENCHSTOP(TM) IGBT and Emitter Controlled Diode is used as

the basis for this new power device.

Discrete solution: Proposed BoM for typical 12 kW / 1000 V PV string inverter -Hybrid solution in DC-DC

boost and best in class silicon IGBT in DC-AC inverter with 3-level NPC2 topology for best / price

performance -XENSIVTM family of high-precision coreless open-loop current sensors ensures high accuracy

even in

IGBT is a trench-gate IGBT optimized to deliver low con-duction and switching losses for high-frequency

switching such as in solar inverter applications. Note that the V CE ON and total switching loss (E TS) values

of the trench-gate IGBT are lower than those of the ultrafast planar IGBT. A typical implementation of a solar

inverter employs a

Because the topology employed for the power inverter is fullbridge, this solar inverter design uses four

high-voltage IGBTs . While transistors Q1 and Q2 are designated as high-side IGBTs, Q3 and ...

Contact us for free full report 
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