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Conclusions

In this study, a new and simple algorithm is proposed for PD
between two sinusoidal signals having a same frequency to calcu-
late the accurately and fast estimation of PF. The proposed method
is based on the simple trigonometric functions instead of the
complex mathematical equations according to the other methods.

Its theory is given by supporting mathematical derivation and is
improved by considering PQD.

The performance of the proposed method is evaluated under
the various system conditions by performing simulation case stud-
ies. In the first case study, the ideal system having the inductive
load is formed by changing the breakers positions. The value of
u between V and I is easily realized by the readers in Fig. 4 due that
there are no any harmonics at the system variables. In the second
and third studies, the systems having the current harmonics and
the line-ground faults are form to see the negative effects of the
harmonics and faults, respectively. In these case studies, u can
be calculated with numerical methods due to the harmonics. Also,
the negative effects of the faults are easily realized by the readers
in Fig. 6. According to the results, PD and PF are correctly calculated
by proposed method at these studies. In the fourth study, the two
sinusoidal signals are mixed with noises having different frequen-
cies and amplitude. The values of PD and PF are calculated with
small errors (less than 0.015%) ignored by the users.
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