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This thesis presents the design of the of the protection circuit for PABX due to the induced
voltage from the lightning surge. The study started by considering how thc overvoltage occurs and
what the magnitude if the the surge voltage is. The results of the study show that the overvoltage
occurs in the common mode in the telephone lines. Thus the teiephone line with several pairs can
be considered as connected in parallel. The unbalanced termination is used for the equivalent
circuit of the component of the PABX in common mcde coperation. The input impedance of the
terminal is 300 Ohms due to the much higher frequency of the lightning surge in comparison with
the operating frequency. From the configuration of the tower and cables on the tower, the
maximum surge voltage is precicted to be 7510 V for the maximum cable length of 10 km.

The design criteria for the protection circuit is based on maximum of 10 kV surge voltage and
1 kA surge current. The maximum withstand voltage for the component of the PABX is set at 200
Volts. The protection circuit which comprised of a gas arrester (T83-A20XF4) a varistor
(S10K150) and a suppressor diode (1.5KE150CA) was chosen. The computer simulation was
made with EMTP Program for the surge voltage of 1.2/50 microsecond waveform. The calculated
voltages at the component (160 V for 1kV, 170 V for 5kV and 187 V for 10 kV) are within the 200
Volts limit, which proves that the design is sufficient for protection. The protection circuit was
buiit and tested with the impulse generator. The measured voltages (160 V at 1 kV and 170 Volt at
5 kV) are also within the limit. The voltage of 10 kV was not tested due to the limitation of the test
circuit. Computer simulation was later made for the surge current of 5 kA with 10/350
microsecond waveform. The voltage at the component was calculated to be 210 V, which is higher
than the limit. This is due to the 1 kA design criterion for surge current. If the protection is aimed

to cover 5 KA surge current the protection circuit has to be redesigned for the new rating.



