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Purpose

To validate the claim the LLP’s passive inductive harmonic filter(electro-magnetic rectification unit) can 
effectively reduce AC harmonics seen on the neutral bus bar.

❑ Parallel Inductors
❑ Mutual Capacitance
❑ Neutral Bus Bar
❑ Earth Ground Bus Bar
❑ Redactors 1 & 2
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Scope
Line Loss Pro Harmonics Redactor
❑ Physical Components

❑ Parallel Inductance

❑ Redactor 1 – Ground Bus

❑ Redactor 2 – Neutral Bus

❑ Electrical Properties
❑ Mutual Capacitance

❑ Power Factor

❑ Total Harmonic Distortion

❑ Control Knobs
▪ Increasing/Decreasing Parallel Inductance

o Affect on PF and THD

▪ Increasing/Decreasing Mutual Capacitance

o Affect on PF and THD
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High Level Summary
Operation
❑ The LLP works by using two redactors to cancel 

out spurious harmonics on the ground/neutral bus 
bar

❑ The Redactors resist the change in current flow 
and therefor cause a phase shift in harmonics 
when current is flowing through the redactors

❑ The Redactors also generate a Mutual 
Capacitance through magnetically generated fields 
when current flows through the LLP.  This allows 
the LLP to also store/replace power

❑ The destructive harmonics are therefor redacted 
through AC phase shifting of the Inductors and 
energy storage generated by the magnetically 
generated mutual capacitance

Redactor 1

Redactor 2

Magnetically Induced Mutual 
Capacitance

Current 
Flow

Current 
Flow
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LT Spice Simulation Overview

• LT Spice was used to simulate the 
Line Loss Pro Module

• L1 and L3 Form Redactor 1
• L2 and L4 Form Redactor 2
• C12, C23, and C34 is the modeled 

mutual capacitance that is formed 
during current flow thru the LLP

• R8, R11, and R10/L6 are dynamic 
loads to used to add harmonics to 
the power bus

*Note – For purposes of simplifying the analysis and single AC phase was used
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LT Spice Simulation Overview

• For Comparison, the same load 
circuit was used but without the 
LineLossPro in place

*Note – For purposes of simplifying the analysis and single AC phase was used
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LLP LT Spice Analysis – Power Factor & Total Harmonic Distortion

Power Factor and Total Harmonic Distortion of the Loaded Circuit with LLP

Power Factor and Total Harmonic Distortion of the Loaded Circuit w/o LLP

Comparison
❑ Without LLP

❑ THD = 49.35%

❑ PF = 0.38

❑ With LLP
❑ THD = 48.32

❑ PF = .51

❑ Summary
▪ The Line Loss Pro slightly 

improves THD but greatly 
improves PF by 34%

▪ The THD is improved by 2%
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LLP LT Spice Analysis – FFT Spectral Analysis
FFT Waveform Comparison of AC Line – LLP vs non-LLP 

Graphs
❑ Line (in Green) is the FFT with 

LLP module in place

❑ Line2 (in Purple) is the FFG 
without the LLP module

Comparison
❑ It can be seen that the LLP (green 

trace) has much reduced spectral 
content than the FFT with out the 
LLP in place (purple trace)

❑ This shows a reduction in 
harmonics between to the two 
identically loaded AC circuits

❑ This is what contributes to a lower 
THD and higher PF rating of the 
LLP
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FFT of Neutral Bus Bars and AC Lines

Graphs
❑ Neutral and Line are graphs 

with the LLP module 
operating

❑ Neutral2 and Line are 
graphs without the LLP 
module
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AC Load – With LLP
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AC Load – Without LLP
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Current Through Redactor 1 – Ground Bus Bar
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Current Through Redactor 2 – Ground Bus Bar
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Current Stored/Supplied Through Mutual Capacitance
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Voltage Differential Between Line(w/ LLP) and Line2(w/o LLP)


