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Terms of Reference

Summary:.

At the Earth’s surface, space weather manifests itself as
geoelectromagnetic  effects. Geomagnetic  activity Is
Increased, i.e. the geomagnetic field becomes disturbed, in
other words, a geomagnetic storm occurs. The geoelectric
field drives currents, called geomagnetically induced
currents (GIC), in man-made conductors, such as electric
power transmission systems, ol and gas pipelines,
telecommunication cables and railway equipment. GIC may
cause problems to the systems. transformers can be
saturated, pipelines may suffer from enhanced corrosion,
and telecommunication and railway systems can experience
overvoltage.



General Activities:

#Modelling the occurrence of geomagnetic variations and
geodlectric fields during space weather events

zModeling GIC in electric power systems (discrete earthings)

zModelling GIC In buried pipeine networks (continuous
earthing)

&M easurements of geomagnetic variations, geoelectric fields
and GIC

zDevelopment of forecast techniques of GIC based on neural
networksor on physical models

& Collaboration with power and pipeline industry on GIC
resear ch

&Advice on and forecast of geomagnetic activity to users, such
as oil drilling and prospecting industry and aeromagnetic
survey enterprises



Close connections with WG-3 of COST 724

*\WWP 3300: “ Induced Electric Fields’

o WP 3310: “ Substratum Conductivity”

o WP 3320: “ Tluric Fields”

o WP 3330: “ Model Integration” (includes GIC calculation)
o WP 3340: “ Storm Effect Records’

o WP 3410: “ Database of geomagnetic storm effects on
technological systems’



Recent activities:

eSubmission of the GREPON-2 pre-proposal to EU FP6

(Risto, Paul et al.)
&sCollaboration within the ESA SWPP SDA “ GIC
Simulator / David et al.”
 Risto'svisit to Geolab in Ottawa on Jan. 17 to 29, 2005
—Modelling of the geoelectric field
&sCollaboration within the ESA SWPP SDA “ GIC Forecast
[ Henrik et al.”
 Risto’'svist (=COST 724 STSM) toIRF in Lund on
March 16 to 22, 2005
—Modelling of GIC in the Swedish power grid
esAnttl’ s conclusions from statistical research of dB/dt on
the ground
e dtatistically similar to uncorrelated white noise
=> dB/dt (and E and GIC) not possible of being
predicted in a deter ministic way



EU FP6 STREP Pre-Proposal (Risto, Paul et al.)

— NEST INSIGHT area; Call: FP6-2004-NEST-C-1 closed
on April 13, 2005

— Title: “ Geomagnetically Induced Currents (GIC) Risk In
the European Power Network” (GREPON-2)

— Duration 24 months (about July 2006 to June 2008)

— Budget 1860 kEuros (request from EU 960 kEur 0s)

— 8 consortium partners (with 186 man-months):

FMI, Finland

L PCE/CNRS-Orleans, France [+ NRCan (Canada), CETP (France)]
|RF-Lund, Sweden

DMI, Denmark

BGS-Edinburgh, UK

University of Sheffield, UK [+ ANF Energy Solutions (Canada)]
RTE/EDF power company, France

NGT power company, UK




