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Application Guidance Notes: Technical Information from Cummins Generator Technologies 

 

AGN 055 - Arc Furnaces 

 

 

INTRODUCTION 

An electric arc furnace (EAF) is a furnace that heats charged material by means of an electric 

arc. Industrial arc furnaces range in size from small units of approximately one ton capacity 

(used in foundries for producing cast iron products) up to about 400 ton units used for 

secondary steelmaking. 

DESCRIPTION 

A major advantage of the use of EAFs allows steel to be made from a 100% scrap metal 

feedstock. This greatly reduces the energy required to make steel when compared with primary 

steelmaking from ores. Another benefit is flexibility: while blast furnaces cannot vary their 

production by much and can remain in operation for years at a time, EAFs can be rapidly 

started and stopped, allowing the steel mill to vary production according to demand. Although 

steelmaking arc furnaces generally use scrap steel as their primary feedstock, if hot metal from 

a blast furnace or direct-reduced iron is available economically, these can also be used as 

furnace feed. As EAFs require large amounts of electrical power, many companies schedule 

their operations to take advantage of off peak electricity pricing. 

A typical steelmaking arc furnace is the source of steel for a mini-mill, which may make bars 

or strip product. Mini-mills can be sited relatively near to the markets for steel products, and 

the transport requirements are less than for an integrated mill, which would commonly be sited 

near a harbour for access to shipping. 
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ARC FURNANCE ENVIRONMENT 

Although the modern electric arc furnace is a highly efficient recycler of steel scrap, operation 

of an arc furnace shop can have adverse environmental effects. Much of the capital cost of a 

new installation will be devoted to systems intended to reduce these effects, which include: 

 Enclosures to reduce high sound levels 

 Dust collector furnace off-gas 

 Slag production  

 Cooling water demand 

 Heavy truck traffic for scrap, materials handling, and product 

 Environmental effects of electricity generation 

Because of the very dynamic quality of the arc furnace load, power systems may require 

technical measures to maintain the quality of power for other customers; flicker and harmonic 

distortion are common side-effects of arc furnace operation on a power system. For this reason 

the power generation plant should be located as close to the EA furnaces as possible. 

ALTERNATOR SELECTION 

The two types of arc furnace in common use are:  

 Three-phase furnace 

 Single phase furnace 

The general field of the three phase furnace is the production of alloy steels.  That of the single 

phase furnace, the production of non-ferrous alloys. Also, there is an increasing use of both 

types of furnace for the manufacture of high quality gray-iron castings. To fully understand the 

load demands and environmental protection for the selection of a suitable alternator, refer to 

the section on arc furnaces on the following pages. This extract is taken from the text book 

“Standard Handbook for Electrical Engineers - Process of Electrical Input Characteristics”, and 

provides comprehensive guidance. 

Application Engineering are able to offer guidance on specific Arc Furnace applications.    
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Application Guidance Notes are for information purposes only. Cummins Generator Technologies reserves the right to change the contents of 
Application Guidance Notes without notice and shall not be held responsible for any subsequent claims in relation to the content.  


