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ABSTRACT

Harmonic disturbances can have significant technical and economic impacts for many
different types of facilities equipment and customers’ loads. This paper proposes a new method to
measure harmonic contributions by utility and customer at the point of common coupling in an
industrial distribution system. The new method is based on the sign of the reactive power gradient
measured at the point of common coupling (PCC). Simulations were carried out by considering a
saturated transformer as harmonic producer at the utility side and an adjustable speed drive as
harmonic producer at the customer side. In the  proposed method, the reactive power at the point of
common coupling which is between utility and customer sides are measured and plotted against
time. A least square method is used to perform the line fitting for the reactive power against time of
the harmonic distortion to detect  harmonic source. A positive gradient indicates that utility is the
main contributor of harmonic distortion at PCC and on the other hand, a negative gradient indicates
that customer is the main contributor of harmonic distortion at PCC. Results from simulations have
verified that the new method is technically sound as it only requires voltage and current measurements
at the PCC.

1. INTRODUCTION

Harmonic distortion is not a new phenomenon where concern over harmonic distortion emerged
during the early history of ac power system. In the early nineties it has been reported that the main
cause of harmonics were then saturated iron in transformer and machines [1]. Later it was found that
harmonic may lead to interference in telephone system. The problems of harmonics keep on increasing
due to the growth of the modern technology which converts the old bulky power system loads into
small size power electronic loads. Presently, the proliferation of power-electronic loads such as
adjustable-speed drives (ASD) and switch-mode power supplies have lead to increasing harmonic
distortion problems. These loads use diodes, silicon-controlled rectifiers, and power transistors to
convert 50/60Hz ac to dc. These efficient and controllable power electronic loads are proliferating and
can be found at all power levels. This phenomenon leads to a pertinent issue on who should be
responsible for power  harmonic distortion. A more technically important issue that has to be encountered
before any scheme can be used to penalize the major harmonic contributor at the point of common
coupling (PCC), utility or customers.

There are several methods found in the literature that address the issue of harmonic source
identification. The real power direction method [2]-[4] is the earliest method proposed in identifying
harmonic sources. In fact, some power quality monitors use this method to detect whether the source
of harmonic is from the utility side or the customer side.  However, the real power direction method has
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