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[bookmark: _GoBack]Public address systems require surge protection
Public address systems consist of microphones, amplifiers, and loudspeakers. They are used to transmit speech or music in a large building or at an outdoor gathering. At most, this equipment requires an electrical connection to function to its utmost ability, making it prone to lightning strikes. The equipment therefore requires adequate lightning and surge protection to ensure that life is preserved and that no massive financial losses are incurred. 
Telecommunication lines with a diameter of 0.6 mm or 0.8 mm can be used in public address systems as signal is modulated onto a carrier voltage (50V, 70V and 100V) and reaches the loudspeaker via the transmitter. The transmitter then transforms the lower impedance of a loudspeaker to a higher value that reduces the current.
There are different kinds of loudspeakers: Flush and wall loudspeakers typically have a rated power between 6 and 30W; column loudspeakers between 20 and 100W; and horn loudspeakers between 10 and 60W. Modular amplifiers have a rated power between 100 and 600W (in some cases even higher).
Loudspeakers with different power ratings can be jointly used in a line or group. The minimum power of the amplifier is usually the sum of the loudspeaker power ratings, but at the transmitters, it is the sum of the selected power ratings.
Subsection 7.2.1 of the EN 50174 – 2 standard describes the protection from lightning strikes and induced surges, while it compares the risk of damage with the risk that is accepted by the operator. If this risk assessment reveals that surge protection measures are required, surge protective devices must be installed for the relevant installations and systems in need of protection.
Large-scale public address systems feature a 19” design (Figure 9.8.1) and are frequently located in close proximity to a permanently manned workstation. In such cases, the relevant length of the connecting cable to the PC or intercom decides whether the surge arrestors shown (4+5) must be installed. However, if this length exceeds 5m, surge protective devices are required. 
To determine the dimension of surge arrestors for loudspeaker lines (1+2), the maximum current I in the relevant branch must be ascertained by means of the ratio I = P/U; where P is the power of the amplifier or loudspeaker (group) and U is the carrier voltage. 
All earth connections of the surge arrestors in the vicinity of the public address system can be connected to a nearby common potential point. If exterior loudspeakers are located on the roof of the building, they can be damaged by indirect lightning effect (inductive/ capacitive coupling) in case of systems with external lightning protection system (Figure 9.8.3) and without external lightning protection system (Figure 9.8.2). If the system is equipped with an external lightning protection system (Figure 9.8.3), the exterior loudspeaker is reliably protected from direct lightning strikes since it is located in the protected volume of an air-termination system.

The market leader DEHN, a globally active family-owned electrotechnical company with more than 1,700 employees worldwide, offers innovative products and solutions as well as comprehensive services in the field of surge protection, lightning protection and safety equipment. DEHN focuses on the protection of system and building technology, the transportation, telecommunication and process sector, photovoltaic systems, wind turbines, and more. The company's continuous growth is based on more than 100 years of tradition and experience as well as highest quality standards and consistent customer and market orientation throughout the world.
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