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The required lightning impulse withstand (BIL) ratings for medium voltage circuit breakers in the IEEE standards 
are often confused. This confusion stems from the terms “indoor” and “outdoor” which were previously applied to 
circuit breakers in the standards, which then determined what rating would apply. While the standards no longer 
use these terms, the confusion lives on.  

Historically, the term “outdoor” was reserved for equipment designed for use in open-air substations.  This type of 
breaker is commonly known as a station breaker.  In contrast, breakers used in metalclad switchgear were always 
considered “indoor”, whether installed in a building or skinned in a weatherproof shell and referred to as outdoor considered “indoor”, whether installed in a building or skinned in a weatherproof shell and referred to as outdoor 
non-walkin construction.  With the introduction of C37.06-2009, the terms indoor and outdoor were replaced with 
Class S1 and Class S2, respectively. These new terms bring much more clarity to the classifications.  Per the 
introduction of that standard .“The term Class S1 circuit breakers is for cable systems (historical predominant use 
was for indoor circuit breakers) and the term Class S2 circuit breakers is for overhead line systems (historical 
predominant use was for outdoor circuit breakers)”.  

Per column 5 of table 15 of C37.06-2009, the required BIL for Class S1 (cable connected) 15kV circuit breakers Per column 5 of table 15 of C37.06-2009, the required BIL for Class S1 (cable connected) 15kV circuit breakers 
is 95kV, while the BIL for Class S2 (overhead line connected) is 110kV.  For 38kV circuit breakers, the required 
ratings are 150kV BIL for Class S1 (cable connected), and either 150kV or 200kV BIL for Class S2 (overhead line 
connected).  For 5kV service, there is no rating for Class S2 (overhead line connected), only Class S1 (cable 
connected) which requires a 60kV BIL rating.  

In addition, the IEEE standard for metalclad 
switchgear (C37.20.2-2015) is in full agreement 
with the Class S1 (cable connected) ratings from 
C37.06-2009.  From table 1 of C37.20.2-2015, the
 required BIL is 60kV for 5kV equipment, 95kV 
for 15kV equipment, and 150kV for 38kV 
equipment.  There is no mention of indoor or equipment.  There is no mention of indoor or 
outdoor (or Class S1 / S2)  in this standard with 
respect to any alternate ratings.  As stated above, 
the term “outdoor” was really referring to station 
breakers - metalclad switchgear was and still is 
designed for cable connected systems only 
(“indoor” using the older terminology).  
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