EECE326 Fundamentals of Energy Systems LAB Dr. Charles Kim

Pre-Lab 5 Phase angle and Voltage Drop between a sender and a receiver

As studied in Pre-Lab4, voltage at the load/receiver side can be expressed power from a source to a load can
be described by the following diagram and equations thereof:
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Now we focus more on the phase angle difference between the source voltage and the load voltage. 1f we
assume the source voltage is our reference with phase angle 0, then the phase angle difference between the
source voltage and the load voltage can be obtained from the above calculation. Also, we can calculate the
power flow from source to load by calculating complex power at the source side and that at the receiver side.
Calculations are illustrated below.
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The last step to consider is that, since the above formulation is based on a phase, for 3-phase system, Ss and
S1. must be multiplied by 3.



1. A balanced 3-phase source with phase voltage Vrms=10000 V is supplying a balanced 3-phase load with
Z1.=R; ;X1 (R1.=100, X;.=100) at each phase through a 3-phase transmission line which has Zt=R1+jXr
(Rr=10, Xr=100) at each phase. Calculate (a) the load voltage Van and (b) phase angle difference between
the source voltage and the load voltage, and (c) Calculate the complex power at the source and at the load.

2. A balanced 3-phase source with phase voltage Vrms=10000 V is supplying a balanced 3-phase load with
Z:=R;+jXr. (R.=100, X1.=0) at each phase through a 3-phase transmission line which has Zt=R+jXr

(Rr=0, X1=100) at each phase. Calculate (a) the load voltage Van and (b) phase angle difference between
the source voltage and the load voltage, and (c) Calculate the complex power at the source and at the load.

2. A balanced 3-phase source with phase voltage Vrms=10000 V is supplying a balanced 3-phase load with
Z; =R +jXp (RL=100, X;.= - 100) at each phase through a 3-phase transmission line which has Zr=Rr+jXr
(Rr=0, Xt=100) at each phase. Calculate (a) the load voltage Van and (b) phase angle difference between
the source voltage and the load voltage, and (c) Calculate the complex power at the source and at the load.



