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Swedish Railway Track Circuits

ÅFundamental part of railway safety

ÅTrack circuits designed with respect to GIC
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Picture from www.wikipedia.se

http://upload.wikimedia.org/wikipedia/commons/c/cd/Isolerskarv.JPG
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Power Systems and GIC
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Source: www.wikipedia.com

http://upload.wikimedia.org/wikipedia/commons/b/b5/GIC_generation.jpg
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Networks are Fixed installations
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Power Transformers
Power Systems and GIC

Picture from www.wikipedia.com

Power Transformer

http://upload.wikimedia.org/wikipedia/en/2/27/Melbourne_Terminal_Station.JPG
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Sweden: Immunification of

Transmission System

ÅThorough studies prior to 

last solar maximum

ÅSpecification on direct 

current capability for 

power transformers; 

200 A in 10 minutes

ÅPower transformer 

neutral resistor installed
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http://www.google.com/search?hl=sv&q=kraftn%C3%A4tet+i+nordv%C3%A4steuropa
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Intentional Electromagnetic 

Interference (IEMI) Device



SafePowNetς
Assessment and Mitigation of 
Risk for Disabling Control Centers 
of Large Power Networks by 
Intentional Radiofrequency 
Interference.

Daniel Månsson

Division for Electromagnetic Engineering

School of Electrical Enginnering

Royal Institute of Technology, KTH

manssond@kth.se

13



A hidden weapon radiatingan electromagnetic 
disturbance at a CC or substation may affect the 

performance and stabilityof the power grid.

Daniel Månsson, Electromagnetic Engineering (ETK), KTH

Control centrals

Power equipment
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Equipment tested (radiated) at 
OATS

Daniel Månsson, Electromagnetic Engineering (ETK), KTH
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ERTMS –European Rail Traffic 

Management System

ÅRadio Based Signaling System

ÅPotentially susceptible to IEMI
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Picture from www.ertms.com
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Summary

ÅGIC important to consider for 

power systems and railways

ÅIEMI a potential threat

ÅSmart Grid Ÿ Electronics Ÿ

Electromagnetic robustness key



ïSAFE AND INTERFERENCE-FREE ELECTRICITY



Swedish National 

Electrical Safety Board

is the regulatory and supervisory

authority for electrical safety and 

electromagnetic compatibility (EMC)

22


