TPL-007-4 — Transmission System Planned Performance for Geomagnetic Disturbance Events

Scaling factors in Table 3 are dependent upon the frequency content of the reference storm.
Consequently, the benchmark GMD event and the supplemental GMD event may produce
different scaling factors for a given earth model.

Table 4: Reference Earth Model (Quebec)

Layer Thickness (km) Resistivity (2-m)
15 20,000
10 200
125 1,000
200 100
oo 3

Reference Geomagnetic Field Time Series or Waveform for the Benchmark GMD
Event’

The geomagnetic field measurement record of the March 13-14 1989 GMD event, measured at
the NRCan Ottawa geomagnetic observatory, is the basis for the reference geomagnetic field
waveform to be used to calculate the GIC time series, GIC(t), required for transformer thermal
impact assessment.

The geomagnetic latitude of the Ottawa geomagnetic observatory is 55°; therefore, the
amplitudes of the geomagnetic field measurement data were scaled up to the 60° reference
geomagnetic latitude (see Figure 3) such that the resulting peak geoelectric field amplitude
computed using the reference earth model was 8 V/km (see Figures 4 and 5). The sampling rate
for the geomagnetic field waveform is 10 seconds.® To use this geoelectric field time series when
a different earth model is applicable, it should be scaled with the appropriate benchmark
conductivity scaling factor Py.

7 Refer to the Benchmark Geomagnetic Disturbance Event Description white paper for details on the determination of the
reference geomagnetic field waveform: http://www.nerc.com/pa/stand/Pages/TPLO071Rl.aspx.

8 The data file of the benchmark geomagnetic field waveform is available on the Related Information webpage for TPL-007-1:
http://www.nerc.com/pa/stand/Pages/TPLO071RI.aspx.
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