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Forschungsthemen bei PV-Grol3anlagen

» Steigerung der Anlagenausnutzung

> Hohere Energieeffizienz

» Verbesserte Hohenstrahlungsfestigkeit
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Steigerung der Anlagenausnutzung
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Effects of Oversizing on DC Voltage
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Quelle: https://www.civicsolar.com/article/solectria-array-oversizing
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Cosmic Radiation
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Universe

Shower of particles not absorbed

Secondary cosmic particles

Defects in semiconductors
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Cosmic radiation can cause
spontaneous failures in high
voltage semicondutors

Influential factors

All HV semiconductors can be
affected independent of
supplier

Infineon measures cosmic
radiation-induced FIT") rates
as part of the development
process of high voltage device
technologies

Applied reverse voltage
Device temperature

Period of time under which the
device is reverse biased

Total chip area used (including all
paralleled devices)

Altitude (due to increase of
neutron flux)

DFIT: Failure in time rate of a device is the number of failures
that can be expected in one billion device-hours of operation
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|-V characteristics of SIC Schottky diodes &-/

4A diode — nominal mode 4A diode — surge mode
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Improvement step 1 : introduction of M
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* MPS — merged pin-Schottky diode — add ACTIVE pn junction islands to the structure (in contrast to JBS where pn-islands are passive)
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Steigerung der Effizienz

Steigerung der Effizienz:
+ Topologie und
+ Bauteilauswahl
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Radiation tests " fineon
Devices after test

» Small hole in surface of device |

» Short of anode and cathode
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3
— Fit using the established equation 10 = ' | ' |

C C -

— FIT/cm? = C,xex 2 - -

> p(C1_VDS/VDS,br) = -

- VDS,br - 1800 V, Aactive - 14 mm2 D) E E

S - ]

— [1]: Lichtenwalner et al. “Reliability G - -

of SiC Power Devices against = 10! _

Cosmic Ray Neutron Single-Event T = =

Burnout.” Materials Science Forum, - : Egﬁgis .

vol. 924, June 2018, pp. 559-562 > Fit of [1] n

10° = — Fit of measurements "3

I | I | I | .

1000 1200 1400 1600

voltage (V)



infineon
Demonstration L/

‘m
i
"
L
HE
.
Iz |
£
o
™

Gamesa’s new PV Station (up to 7.5MW) including MV transformer and switchgear.
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Fazit
DREI GUTE GRUNDE FUR DAS PROJEKT

¢ Die Erh6hung des Wirkungsgrades um 1 % in der PV Energiewandlungs-
kette entspricht ca. Einer Einsparung von 2.5 Megatonnen CO, (bei ca. 500
GWpeak weltweit installierter PV-Leistung 2018).

*+ Betriebsspannungen von 1500 V fur grof3ere Anlagen reduzieren die
Systemkosten und sparen wertvolle Ressourcen (z. B. Kupfer).

*»» HoOhere Robustheit des Gesamtsystems steigert die Zuverlassigkeit und
reduziert den Wartungsaufwand.
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