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9. What ill effects do harmonics created by the computer power supplies have on themselves?

As voltage becomes more and more distorted, it will begin to have a negative effect on the connected equipment. A flat-
topped voltage waveform can affect a switch-mode power supply (SMPS) in at least 2 major ways:

e A reduced peak voltage will translate to a lower DC bus voltage in the SMPS. Input current to the SMPS will
increase because the computer or other electronic load still requires the same amount of power. Increased I’R losses
in the SMPS accelerate the aging of its components.

e Power disturbance ride-through capability is reduced since the reduced peak voltage means the large filter capacitor
on the DC bus of the SMPS will be able to store much less energy.
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With the correct initial peak voltage, the stored energy in the capacitor will often provide several cycles of ride-through
capability before its voltage is reduced to 70% of nominal. This is dramatically reduced however, when the SMPS supply
voltage is flat-topped because the energy stored in the capacitor is proportional to the square of the voltage. Figure 9-2
shows how a 10% reduction in the peak voltage supplied to computer equipment will reduce the power dip ride-through
time by about 37%. Without the correct peak voltage, the smoothing capacitor in the SMPS will not be fully charged.
Initially lower stored energy means that the capacitor will support the load for a much shorter period during a power
interruption. When voltage flat-topping becomes severe enough, brief power interruptions such as those characterized by
the lights flickering, will begin to affect equipment that would otherwise be unaffected.

In order to ensure reliable operation of power electronic equipment as well as other equipment on the power system, it is
important to simultaneously maintain the correct level of both RMS voltage and peak voltage. This can best be achieved by
using harmonic mitigation equipment that minimizes voltage distortion throughout the system by removing the harmonic
currents from interacting with the upstream supply and distribution equipment.
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