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APPLIC ATION NOTE 

Selecting the right ESB installation 
contactor for LED lamp loads

LED
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— 
The use of LED lamps has increased 
a lot in recent years. LED lamps 
offer a variety of advantages over 
traditional incandescent bulbs and 
other lighting technologies. They 
are characterized by their energy 
efficiency, long service life and  
low heat generation. 

With this increasing prevalence,  
it is important to select the right 
installation contactor for LED lamp 
loads to ensure reliable operation 
and maximum service life. This 
application note provides guidance 
on how to properly select ABB 
installation contactors for LED lamp 
loads. 
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Before choosing an installation contactor for LED lamps, it is important to 
understand the challenges of switching LED lamps. LED lamps often have a lower 
operating current and lower power consumption compared to traditional 
incandescent or fluorescent lamps. At the same time, they often have high and  
short inrush current spikes, which pose a challenge for the contactor. 

The inrush current varies significantly and can range up to 300 times the operating current. Especially 
with several lamps, this can be very high. Thus, the inrush current and its duration in the microsecond 
range are the two decisive design factors that should be used to determine how many LED lamps with 
lamp drivers can be connected to a contactor per phase.

The current peak generated is determined by many factors such as the type of ballast, the cable length and 
the cable cross-section, the lamp specification or the phase angle of the AC voltage when switched on.

—
The challenge for switching contacts

— 
Figure 1: 
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If there is no value for an inrush current given in the technical data, the values in line 1 of table 1 can  
be used as a guide when selecting the right contactor. It specifies the maximum current value that  
the respective installation contactors can switch per phase if very high-quality lamp drivers are used, 
which cause only very small or no current peaks.

If the technical specifications of the driver are known, it is recommended to use the values of the  
secondary line as this helps prevent contact welding during closing of the contacts. The secondary  
line delineates the maximum switching capacity per phase for each contact of the installation contac-
tor. This value is equivalent to ten times the current specified in the primary line and the contacts  
of the ESB/EN.. N installation contactor is capable to withstand this current for a duration of two 
 milliseconds.

ESB16..N ESB20..N
EN20..N

ESB25..N
EN25..N

ESB40..N
EN40..N

ESB63..N ESB100..N

LED-Lamps [A] 4 6 7 20 30 45

Max. current 
peak [A] for 2 ms  
(2 ms = 2,000 µs)

40 60 70 200 300 450

— 
Table 1: Current values for LED lamp loads

— 
Example

Selecting the right installation contactor to control 50 LED lamps with 85mA (Figure 2).

Case 1:  
Without specification of an inrush current

•	 50 lamps
•	 Ie: 85 mA  

•	 85 mA x 50 = 4250 mA = 4,25 A < 6 A  ESB20

—
Choosing the right ESB installation contactors

— 
Figure 2

Case 2: 
With specification of an inrush current

•	 50 lamps
•	 Ie: 85 mA 
•	 Ipeak: 5 A for 100 µS 

	 Please note that 100μS is equal to 0.1ms. This means that  
	 the contactors can carry the inrush peak 20 times longer.  
	 (2ms/0.1ms = 20) 

•	 50 x 5 A = 250 A < 300 A  ESB63
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— 
Setting 1 

There is only one pole available
If only on pole is available on the contactor and all lamps/drivers are connected to this pole, the 
 maximum current of all lamps must be summed up, and the contactor must be selected based on  
this value and the values in the table.   
(Case 1 or Case 2). 

For Case 1 the ESB20 is the right installation contactor.
For Case 2 the ESB63 is the right installation contactor since this contactor can  
withstand 250 A for 2 mS.

— 
Figure 3: 

 Distribution  
via one pole

—
Distribution in case of supply via one or more poles
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— 
Figure 4:  

Distribution via 
multiple poles
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— 
Setting 2 

If three poles are available, it is advisable to divide the lamp drivers in a balanced way: 

•	 Pole 1 	 16 x 5 A = 80 A 
•	 Pole 2 	17 x 5 A = 85 A 
•	 Pole 3 	17 x 5 A = 85 A 

The highest inrush current peak is 85 A for 100 μs. In this case, an ESB40 is recommended for the  
corresponding contacts, for example: ESB40-30N, or if the neutral conductor should be connected  
an ESB40-40N.
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You can find the address of your local sales organization  
on the ABB homepage

https://new.abb.com/low-voltage/products/motor-protection

https://abb.com/lowvoltage

Additional information 
We reserve the right to make technical 
changes or modify the contents of this 
document without prior notice. With  
regard to purchase orders, the agreed  
particulars shall prevail. ABB AG does not  
accept any responsibility whatsoever for 
potential errors or possible lack of infor-
mation in this document.

We reserve all rights in this document and 
in the subject matter and illustrations  
contained therein. Any reproduction, dis-
closure to third parties or utilization of its 
contents – in whole or in parts – is forbidden 
without prior written consent of ABB AG. 
Copyright© 2024 ABB
All rights reserved
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