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Abstract: The National Center of Testing Technology in Shanghai, China, tested an EP-2000 on an
inductive and resistive load to measure energy consumption. Electrical configuration is single phase
220V. The resistive load is 700W where as the inductive load is a 1HP (approx 740W) induction motor.
These two loads are switched alternatively by a program timer. The resistive load is supported by a nonlinear bridge rectifier. Measurements are taken before and after EP installation.

Test procedure/experimental setup: Single phase 220V electrical supply is feeding the test apparatus.
Resistive load of 700W and inductive load of 1HP (740W) are arranged such a way that they can switch
alternatively to the supply by using a program timer. Bridge rectifier is used before the resistive load. A
watt hour meter is used to measure the energy consumption of this test setup. EP module is installed
between the watt hour meter and program timer. Test on this setup is conducted for 7 days with and
without EP unit installed. Measurements are taken in both conditions and are compared.

Test Set-up: Wattage consumption is measured for 7 days before EP and 7 days after EP.
Results: Average per day is calculated to be 19.53kWh before the EP unit is connected. Average
consumption is measured to be 18.51kWh after the EP unit is installed. This shows after installing EP
units, the systems electrical consumption reduced by 5.2 %

Explanation: In the test procedure both resistive and inductive loads are used separately. However, an
additional capacitive load is also added to the test set up in the form of bridge rectifier. This complete
test setup is identical to the real world load scenario. Losses in the motor are classified into i2R losses
in the rotor and stator winding, core losses consisting of eddy current and hysteresis losses, mechanical
losses consisting of brush and bearing friction, residual stray load losses. These motor losses are not
constant at any given point of time and are directly related to the frequency of the noise on the supply
line. Frequency noise on the power line has to be removed in order reduce motor losses.
Frequency noise on the power line will cause negative effects on the bridge rectifier’s transistors such
as misfiring, erratic response and false triggering. Fast switch acting behavior of the bridge rectifier
will generate frequency noise towards the resistive load and also towards the line through the neutral
wire. This will cause excessive heating (i2R losses) of both the resistive load and the neutral wire. False
triggering of the transistors will also cause inefficient performance of the resistive load.
EP’s filter removes the frequency noise generated in the electrical system, thereby reducing the energy
consumption of the load.

Conclusion: EP installation on the test setup reduced overall electrical consumption of both the loads
by 5.2%

