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Influence of ground conductivity models on GIC hazard estimation in Germany
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(1) Introduction

electric field records, their differences across the country, and their  usage in the adopted GEF calculation scheme.

The hazard posed by Geomagnetically Induced Currents (GICs) to  role in driving GICs at selected substations. Section (4) shows the comparison of modeled and measured GEFs
the regular operation of grounded infrastructure originates from Section (2) provides the storm characteristics and illustrates the at Wittstock while section (5) explores the differences in modeled
the induced geoelectric field (GEF) under geomagnetically production of geomagnetic disturbance maps, which are ensured  GEFs across Germany.

disturbed conditions. Here, we calculate GEF maps for Germany to reproduce the independent magnetic field records from the Section (6) adds calculated GIC time series driven by the modeled
during 5 geomagnetic storms using three different conductivity permanent magnetotelluric (MT) reference station in Wittstock. GEFs at a selected substation in the northwestern section of the
models and evaluate their local agreement with independent Section (3) introduces the conductivity models and outlines their German high-voltage transmission grid.

@ Geom

agnetic field

@ Conductivity models

We obtain 1-min horizontal geomagnetic field observations from <11 INTERMAGNET stations in and around Germany The induced electric field is calculated in frequency space (0.1-8.3mHz) under the plane-wave
(bdv,bel,bfe,bfo,clf,dou,fur,mab,ngk,wic,wng) for five 3-day geomagnetic storm intervals (Tab. 1) and apply the following assumption,
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Fig. 4: St. Patrick’s Day storm electric field at Wittstock 6°E 9°E 12°E 6°E 9°E 12°E 6°E 9°E 12°E Fig. 7: St. Patrick’s Day Storm GIC at substation in northwestern Germany

Measured (black) and modeled GEFs in north (top) and east (bottom) directions at

Wittstock (location in Fig.

Fig. 5: St. Patrick’s Day storm GEF maps. Snapshots of modeled absolute (left) and vector (right) GEF (for EuSigma, top)  GEF-driven transformer neutral point current at substation C in northwestern Germany

1) for three conductivity models (colored, see Tab. 2). and GEF differences (between EuRhoM and EuSigma (A13), bottom) at times when extreme values are reached. considering all direct connections in the high-voltage transmission grid (see Fig. 6).

(7) Conclusions

« EuSigma-based

GEF agrees best with measured electric field at Wittstock in northeastern Germany

(MAE, < TmV/km, MAE, < 0.8mV/km).

 EuSigma-based

GEF shows smallest local extremes (|Ey v|ax = 0.13 V/km), but largest storm-time

means across Germany with relative standard deviations o, =19%, o, =31%.

e GEF difference

amplitudes are comparable to GEF amplitudes and smallest between EuSigma and

EuRhoM on average.
 GICs at northwestern substations reflect GEF amplitude ranking at Wittstock (GIC,,,~5A EuSigma).
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