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* Located at high geomagnetic latitude and prone to larger GMD

* >500 magnetotelluric surface impedance measurements
* Relatively dense CARISMA magnetometer array
* 6 GIC monitors installed by AltaLink at 5 substation transformer neutral-to-ground
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Modelling GICs in Alberta Network: April 23-24, 2023
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Model Performance: The Good
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Model Performance: The Okay
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Model Performance: The Not-so Okay

o Poor correlation (0.45) at Ellerslie 1000 | ——— — | — &
O Ministik Magnetic Observatory X
500 - — B,
o Peak modelled =34 A ~
v Magnetotelluric Site 5 0 e . 7 £\
60“ N O Magnetic Observatory m *‘ , ' ’ \J ' ‘ ‘ H w ‘w d \ ~ V X \ *
O Peak measured 500 kV Transmission Line \ W r
m— 240 kV Transmission Line '500 — 1
- 118 A () Substation
. }S-ll;ﬁséz::;r;:vslensor _1 000 | | | | | | |
0 .ope v 0.6 | T T ] T |
o Significant 0.4 L Calculated E-field near Ellerslie Substatio — B ]
degradation in — 05 — E
E 8 — =
eak GIC over e < | \‘ “ A\ TF i\ J ( | \
p ) o va"v y a 0 "~f\'&4l\\\) I { J") ’FT '{ I"lrr1 ‘J‘ b“‘ ~ ‘..A\}‘ .” ‘4,» l" 'Lf!‘ Q‘ \
whole interval by > w oo, v ; y
factor of >3 : aal |
v'v"v.v v, 0.6 ! ! l | | ! |
AT vv"v' 150 T T T T T I j T
, B v: 100 - —— Neutral Modelled B
MIEA S . — Hall Probe
I ::,'v,, < 50+ _
50° 'v:”vV'“" v A i 7 S
N :vv: v 'vv vv;;y::., X P p O] 0 ‘,-\r ’Y'"“ r: ,c{\,»“\/‘ m
Vvv v:: vvvv vV v _50 - .
v «{ . . GIC at Ellerslie ,
v v -100 | | | | I | : L
Y Y vV v YNTY v vy 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00

120" W o 10'W UT Apr 24, 2023



DMM Data: Independent Verification
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DMM Data: Independent Verification
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Why is Bowmanton GIC so big?

60°N [

o Bowmanton located at southeast corner of network with transmission
lines entering/exiting from northwest
o If largest magnitude geoelectric field happens to be oriented southeast,
then current has nowhere to go
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Why is Bowmanton GIC so big? e

o Bowmanton located at southeast corner of network with transmission (N o
lines entering/exiting from northwest R ;.

o If largest magnitude geoelectric field happens to be oriented southeast,
then current has nowhere to go

o Peak geoelectric field (0.3 V/km) around Bowmanton is oriented 110°E of N

o Combination of network topology and geoelectric field direction
contributes to large GIC during this particular geomagnetic storm
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Key Takeaways
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