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Electric and Magnetic Fields (EMF) from Alternating Current (AC) 

sources are found virtually everywhere electricity is used in our 

modern society. AC EMF exists around household wiring, electrical 

appliances and AC power lines. 

 

AltaLink recognizes that some people are concerned about AC EMF, 

and we treat those concerns very seriously. The information below 

describes the differences between AC and Direct Current (DC) 

power lines. 

 

Q. Do DC lines produce Electric and Magnetic Fields?

Yes, but because the current doesn’t alternate as it does for an 

AC line, the fields are referred to as static. Static fields from a DC 

line have the same characteristics as the static fields found in the 

natural environment.  

 

Static Electric Fields

A static electric field is created by the voltage of a DC transmission 

line.  

 

The static electric field level directly under a DC line is often higher 

than the natural electric field produced by the Earth under fair 

weather conditions. However, the electric field from a DC line is 

lower than other natural sources of static electric fields such as 

the static electricity that builds up on a comb or brush, the static 

cling of clothing and the fields that are naturally produced by some 

weather conditions. 

 

Trees, shrubs and buildings block the static electric fields from a  

DC line.  

 

Static Magnetic Fields

A static magnetic field is generated by the flow of current in the 

wires of a DC transmission line. 

 

The constant flow of DC current on a transmission line produces 

a static magnetic field similar to the field produced by the steady 

flow of current deep in the Earth. The Earth’s field, which constantly 

surrounds us, causes a compass needle to point north. Depending 

on the orientation of a DC line, the static magnetic field produced 

near the line will either add to or subtract from the Earth’s magnetic 

field. Most other sources of static magnetic fields including 

permanent magnets in a variety of appliances, toys, trains, and 

medical devices produce much higher fields than those from a DC 

transmission line. Magnetic fields are not blocked by most objects. 

 

Q. Will my radio or television reception be affected by a DC line?

Audible noise and radio/TV interference occurs mostly directly 

underneath or near a DC line. Interference may be noticeable 

for AM radio or analog television, but not for FM radio or cable 

television. 

 

Q. Can you eliminate DC fields by burying the transmission line 

underground?

The ground will block the electric field but not the magnetic field.  

 

Q. What standards and guidelines may apply to DC transmission 

lines?

Like other power lines in Alberta, DC transmission lines are required 

to be constructed and operated in compliance with provincial and 

federal electrical codes and standards, including those governing 

audible noise and radio interference.   
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We’ve heard from Albertans about the need to reduce the 

impact of building new transmission lines in our province.  

 

Direct Current (DC) transmission lines can transport large 

amounts of power more efficiently than traditional  

Alternating Current (AC) transmission lines, and they require 

less physical space. 

 

DC transmission lines are a new technology to Alberta, but 

are in operation in Manitoba and Québec as well as many 

other parts of the world. The first DC transmission line was 

built in the 1950s and today there are more than 100 lines  

in operation.

Improved efficiency
 

A DC line offers the benefit of ‘scalability’ – meaning the 

amount of power the line can transmit can be increased just 

by adding equipment at each end of the line. This decreases 

the need to build more power lines in the area in the future 

if demand for power increases. 

 

DC lines are also more efficient – one 500 kV (500,000 volts) 

DC line can transport a similar amount of power as four 

double circuit 240 kV AC lines or seven single circuit 240 kV 

AC lines. The diagram at the top right shows this  

comparison. 

 

All power lines experience line losses – power that’s lost in 

the form of heat when a line is operating. DC transmission 

lines typically experience reduced line losses meaning less 

power wasted and, as a result, better energy efficiency. 

 

Smaller physical footprint
 

DC towers usually require less space than AC towers of  

similar capacity. The image at the bottom right compares a 

500 kV DC tower to 500 kV AC towers.

Q. How is DC different from AC?

In North America, an AC line operates at the frequency of 

60 Hertz, meaning the direction of the current alternates 60 

times per second. The current in a DC line continually flows 

in the same direction, similar to the current in a flashlight or 

an automobile battery. 

 

Q. How is the DC power converted back to AC so it can  

connect to the rest of the electricity system?

A DC system includes two converter stations, one at each 

end of the DC transmission line. The converter stations, 

which can measure up to 500 metres by 500 metres, change 

AC power to DC at one end of the line and DC power to AC 

at the other end of the line.  

 

Q. Why are there no DC lines in Alberta yet?

The converter stations required for a DC line are more  

expensive than the substations used in an AC line, so DC 

transmission lines are typically used for high capacity needs 

and longer distances as they become more economical. One 500 kV DC transmission line can transmit a similar amount 

of power as 500 kV AC options, but requires less space.
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*Two single circuit 500 kV AC lines  
can transmit a similar amount  

of power as one 500 kV DC line.

500 kV DC
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One 500 kV DC transmission line can transmit a similar amount 

of power as four double circuit 240 kV AC lines or seven single 

circuit 240 kV AC lines.


