
Technical Note
Electrical Components in Hazardous Location Environments: 
Intrinsically Safe or Explosion-Proof

Introduction
Hazardous location environments are areas where there is an explosive or ignitable 

substance in the local atmosphere. Many areas around or in oil and gas, mining, grain, 

and other processing facilities are classified as hazardous environments. A possible 

source of ignition for these substances is the sparks and electrical events that all 

electronic components and equipment create. 

To protect against ignition and the possibility of an explosion, design engineers seek 

to integrate electrical equipment into hazardous environments. There are several 

options:

• The electrical equipment can be housed in a environmentally sealed housing, an 

option that is often used for large pieces of equipment such as motors and drives. 

• For smaller components that are required to function outside of sealed 

environments, possibly directly in the hazardous substances, other methods must 

be employed to ensure reduced risk of ignition. 

Explosion-Proof
Simply put, explosion-proof components are designed to not generate an external 

source of ignition (such as a flame or an explosion). Closer examination of one of 

Honeywell’s MICRO SWITCH LSX, BX, or V15W2 hazardous location switches will 

reveal such designs and techniques. 

These switches have been designed such that any electrical event, a spark from the contacts or an arc between terminals, will be 

contained inside the main housing. Furthermore, even though the switch is designed to be sealed, it is possible that the hazardous 

substance will find its way inside of the switch, perhaps through an unsealed electrical conduit. 

Even though the substance on the inside of the switch cavity may ignite, the switch has been designed with flame paths that 

ensure the resulting hot gasses and flames will be cooled to such a point where they are no longer capable of igniting the external 

atmosphere. 

Typically, these explosion-proof products carry certifications from globally accepted boards such as Underwriters Laboratories 

Inc. (UL) in North America, IEC EX in APAC, and ATEX in the European Union. These boards establish classifications for hazardous 

location equipment, and not all of them are equal. Some products will be deemed acceptable for use in environments that others 

are not. 

Intrinsically Safe
Intrinsically safe products and systems are also found in hazardous environments. However, they are utilized and specified 

differently than explosion-proof products. 

Intrinsically safe products are products that are inherently capable of being used in hazardous environments. They are intrinsically, 

or inherently safe, because the electrical signal they carry is not capable or large enough to create an event that would result in 

an ignition source. These devices carry small amounts of voltage and current, or their design is such that there is no chance of 

electrical sparking.   
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Figure 1. Normal Atmosphere
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This illustrates a normal switch in a normal atmosphere.
As it is positioned outside the hazardous substances, there is

little to no risk of an explosion.

Figure 2. Hazardous Atmosphere
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This illustrates an unsafe situation where a switch is exposed
to a hazardous substance outside of a hazardous-location approved 
enclosure that can result in an explosion when the switch is actuated.
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For more information
Honeywell Sensing and Internet of 

Things services its customers through a 

worldwide network of sales offices and 

distributors. For application assistance, 

current specifications, pricing or the 

nearest Authorized Distributor, visit 

sensing.honeywell.com or call:

Asia Pacific  +65 6355-2828

Europe   +44 1698 481481

USA/Canada  +1-800-537-6945

Honeywell Sensing and Internet of Things
9680 Old Bailes Road

Fort Mill, SC 29707 

www. honeywell.com

Warranty. Honeywell warrants goods of its manufacture as being free of defective 
materials and faulty workmanship. Honeywell’s standard product warranty applies 
unless agreed to otherwise by Honeywell in writing; please refer to your order 
acknowledgement or consult your local sales office for specific warranty details. If 
warranted goods are returned to Honeywell during the period of coverage, Honeywell 
will repair or replace, at its option, without charge those items it finds defective. The 
foregoing is buyer’s sole remedy and is in lieu of all warranties, expressed or 
implied, including those of merchantability and fitness for a particular purpose. In 
no event shall Honeywell be liable for consequential, special, or indirect damages.

While we provide application assistance personally, through our literature and the 
Honeywell web site, it is up to the customer to determine the suitability of the product 
in the application. 

Specifications may change without notice. The information we supply is believed to be 
accurate and reliable as of this printing. However, we assume no responsibility for its 
use.


