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Frequency-Domain Harmonic Model and Attenuation Characteristics of Desktop PC Loads
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ABSTRACT: Desktop personal computer (desktop PC) is a
typical harmonic-source load. The mass and distributed
installation of PCs in power system brought difficulties to the
harmonic analysis. Based on the PC’s generic circuit, this paper
which

transfers nonlinear characteristics of PCs in the time-domain to

developed a frequency-domain harmonic model,

linear admittance matrices in the frequency-domain. Besides
the application on frequency domain harmonic power flow
solution, the model can also be used to analyze the impact of
the harmonic voltages on the harmonic currents, i.e. attenuation
effect, since it couples all harmonic voltages and currents.
Furthermore, the presented model can be extended to other
loads employing the similar circuit since it was derived by the
generic circuit. This model has been verified by simulations
and measurements as well. Investigation of the attenuation
characteristics for such loads indicates that the attenuation
effect only occurs in a particular harmonic phase angle range,
and is strongly correlated to the crest factor of the supply

voltage.
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Tab. 2 Voltage conditions at Dell PC load’s input

g8l s PR % WA /rad
3 3.43 8.87
5 344 16.21
7 1.16 25.11
9 1.68 26.45
11 0.58 31.51
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Tab.5 Phase angle range that corresponds to attenuation
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