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Powell has done several Technical Briefs concerning humidity and space heaters, but questions keep 
arising about thermostats and de-humidifiers, so this PTB will focus more on the misconceptions about 
anti-condensation equipment.   
 
All air insulated switchgear come equipped with space heaters.  Did you ever wonder why a switchgear 
maufacturer tells you to never turn those heaters off?  It seems counter-intuitive to add heat to the 
switchgear knowing that the components will warm up as they operate and that they have a limited 
operating temperature range.  As the equipment owner, you don’t want to pay for the electricity to run the 
heaters when your gear is already hot.  It seems silly and inefficient.  So you write into your specifications 
that you require a thermostat on the space heaters and the manufacturer takes exception to your 
request.   
 
Basic psychrometrics tell us that heating the air does not change its moisture content (vapor pressure), 
only the air’s ability to hold moisture.  Adding heat does not equate to drying.  This is critical in 
addressing condensation and it is condensing moisture that is most harmful to the dielectric integrity of 
switchgear insulation systems.  It is for this reason the space heater is called an anti-condensation 
heater.   
 
Misconception 1: When current is flowing through the coponents of the switchgear, the I2R 
heating will eliminate the need for running the anti-condensation heaters. 
 
It is gennerally accepted that raising the ambient temperature inside the equipment by 10° C will prevent 
condensation.  Refer to Powell Technical Brief PTB 123 for additional information.  The IEEE Standards 
for Switchgear allows the maximum total temperature at any monitored point to be 105° C, based on a 
maximum 40° C ambient and a 65° C rise.  If a 1200 A system were designed for performance at that 
limit, it would require a load current of approximately 500 A to have a 11° C rise. It is important to note 
that due to the volume of air inside the equipment it may take considerably higher current for the bus 
temperature to increase the temperature of the air by 10° C.   
 
 
Misconception 2: Anti-condensation heaters are only needed in cold environments. 
 
Given two days at very different air temperatures, but with the same relative humidity it is easy to see 
how small temperature changes product similar results. 
 

 
Temperature 

°C 
Humidity 

(%RH) 
Dew Point 

(°C) 

Cold Day 5 70 0 

Hot Day 27 70 21 
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On the cold day, a 5° C drop in temperature will cause condensation.  On the hot day, a 6° C drop in 
temperature will cause condensation.  Even though there is a 22° C difference in the air temperatures on 
these two days.  The actual air temperature makes no difference.  It is the difference between the air 
temperature and the dew point. 
 
While heating the air inside the switchgear does not necessarily promote drying, it helps prevent 
condensing moisture and it is condensing moisture that does damage to the switchgear.  You can also 
address condensing moisture by directly controlling humidity.  To force lower humidity, you need to pull 
the water vapor out of the air and for that, you need a dehumidifier. 
 
 
Misconception 3: Running air conditioning in the equipment room provides sufficient de-
humidification to eliminate the need for the anti-condensation heaters. 
 
Unfortunately, there is no agreement on what level of relative humidity guarentees problem-free 
switchgear operation.  Some studies suggest keeping the the moisture levels to less than 50% RH at 
ambient conditions in the room by using dehumidification in conjunction with an air-conditioner.  Other 
studies have suggested 65% or even as high as 80% relative humidity can be acceptable. 
 
Further complicating the use of de-humidification equipment is the room requirements.  The room should 
be effectivelt sealed to minimize any exchange with outside air.  This involves special concideration 
when providing access for cable entry, equipment ventilation, personnel doors and the like that is 
typically beyond the standard construction for an equipment room.   
 
 
 
Considering research shows that by increasing the temperature within the switchgear by only 3° to 4° C 
can greatly reduces the risk of condensing moisture, space heaters seem to be a logical choice for anti-
condensation protection. The research also shows that regardless of the temperature and humidity 
value, the anti-condensation heater must be operated continuously to assure the temperature of the 
switchgear stays above the dew point. 
 
Powell has confirmed this assessment of condensing humidity through experiments with various levels of 
humidity and solid contaminates applied to energized surfaces and insulation.  The results were 
published as part of a paper on switchgear maintenance presented at the PCIC in 2010 (Paper# PCIC-
2010-01).  The findings state that switchgear dielectric levels could be met at 100% relative humidity and 
with extremely high concentrations of non-conductive solid contaminates.  However, when the humidity 
changed to condensing moisture and combined with the contamination, even contamination that was 
electrically inert, the insulation surfaces became dielectrically compromised.   
 
Bottom Line: Use anti-condensation heaters (space heaters) with no thermostat and run them 
continuously. 
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