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Utilizing magnetotelluric and differential magnetometer
measurements for the validation of geomagnetically
Induced current models in a complex power network
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Geomagnetically induced currents (G|}
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GICmodelling in the UK '
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GIC measurements: Hall effect probe
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GIC measurement®ifferential Magnetometer Method DMM)

Side view

Current in an infinite conductor

B: magnetic field (T)
R: distance (m)
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DMM BGS Hardware

() SensyS8-axisfluxgatemagnetometer
W KendaEarthData24bit Digitiser

) Calibrated system on absolute pillar in
Eskdalemuibbservatory

(W Solarpanel/battery | R Gk g
W 3/4G e e
() 1-second sampling

() Realtime data returnto data entre in
Edinburgh viaeedlinkprotocol

(W <1 nTaccuracy over 30 minutes

() Buried for temperature stability and
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DMM field installation in the UK
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DMM first data: Storm 26 August 2018Fields measured at WHI
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Storm 26 August 2018 Line GlGneasured atstation WHI (East Scotland)
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Rotated data into power line coordinate system to get maximum difference in one field
component, then GIC computation with pylon model assurbi@igncedcircuits(25 A).
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Storm 26 August 2018 Line GIC comparison to Hall probe data
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Electric field at Eskdalemuir observatory
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GIC measurement at a transformer at Torness power station 30km away (provided by Scottish power L
-> very similar signal shape, but different amplitudealifference between line GIC and measurement in

transformer (multiple lines)
A EW Electridield measured at Eskdalemuir observatory peak ~t#km (70km away).
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GIC of Storn26 August2018¢ gualitative analysis using a detailed netwodubgrid
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Schematics after Horton (2018) HV power grid in East
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Getting better Electric field estimates using MT
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Getting better Electric field estimates using MT

a-e) MT time series recorded at WHI
station for minor geomagnetic activity
16-17 March 2019 (G1)

d-e) Computed electric field using MT
Impedance, capturing most of the
variation, but not longterm

trends/drift

f) and line GIC at WHI station
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