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Will Zero Surge Series Mode Filters Affect My X10 Signals? 
Target Audience: Electrical Engineers, AV Integrators, Automation Installers, Electricians 

Executive Summary: 

X10 is a powerline carrier communication protocol for transmitting control signals over 
standard 120V AC distribution wiring using high-frequency carrier bursts (typically 120 kHz 
generated at AC zero-crossings). A common technical inquiry is how Zero Surge® Series 
Mode filter technology interacts with these powerline signals. 

This Technical Note outlines the physical interaction between 120 kHz powerline carrier 
signals and Zero Surge Series Mode Power Quality Filters. It clarifies why point-of-use plug-
in surge protectors preserve ambient powerline communications across building wiring, 
while in-line branch circuit filters (FF1 Series) isolate downstream branch circuits from 
cross-barrier X10 signals. 

1. The Physics of Series Mode Low-Pass Filtering 
Zero Surge protection relies on a wide-band low-pass LC filter architecture engineered to 
eliminate high-frequency EMI/RFI noise and suppress high-voltage transients. The filtering 
topology consists of two core elements: 

1. Series Air Core Reactor (Inductor - 𝐿𝐿): Positioned directly in series with the AC line, 
the heavy copper inductor introduces high inductive reactance (𝑍𝑍𝐿𝐿 = 2𝜋𝜋𝜋𝜋𝜋𝜋) to high 
frequencies. At 60 Hz AC power, impedance is negligible. At 120 kHz, the reactor 
presents high impedance, acting as a high-frequency choke. 

2. Capacitor Bank (𝐶𝐶): Located on the primary circuit board, precision power 
capacitors form the second half of the low-pass filter between Line and Neutral. 
High-frequency energy that penetrates the reactor is slowed down and sent back to 
the power company via the neutral line. 
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Because X10 communication relies on a 120 kHz carrier burst, a frequency 2,000 times 
higher than the 60 Hz power fundamental, the filter naturally identifies and treats the 120 kHz 
burst as line noise, attenuating it by design. 

2. Topological Comparison: Plug-In Units vs. FF1 Branch Circuit Filters 
A critical distinction exists between point-of-use plug-in surge protectors and hardwired 
branch circuit filters (FF1 Series) regarding X10 signal behavior: 

Parameter 
Plug-In Models (Point-of-
Use) 

FF1 Series (Hardwired Branch 
Circuit Filter) 

Electrical 
Placement 

Parallel branch tap at wall 
outlet 

In-line series barrier between 
panel & branch circuit 

Interaction with 
House X10 

High input impedance at 120 
kHz; refuses to absorb 
ambient house signals 

Acts as a low-pass filter barrier 
between Line (panel) and Load 
(outlets) 

Ambient Signal 
Impact 

Zero degradation. Leaves 
120 kHz signal strong for 
adjacent room outlets 

Complete isolation. 
Attenuates 120 kHz signals 
crossing Line to Load 

Downstream 
Signal Level 

Receptacles plugged into 
unit sit behind inductor 

X10 devices downstream of the 
same FF1 communicate 
normally with each other 

 
 

 

 



TECH NOTE October 2026 

From Zero Surge Inc. 
  

 

ZEROSURGE.COM 
INFO@ZEROSURGE.COM 
908-996-7700 
Proudly made in New Jersey, USA 

 
3 | P a g e  

Why Plug-In Units are "X10 Friendly" 

Standard MOV-based surge strips place filter capacitors directly across Hot and Neutral in 
parallel with the wall receptacle. At 120 kHz, these capacitors act as an AC short circuit, 
sucking the X10 signal out of the house wiring. In contrast, Zero Surge plug-in units place 
the series inductor first. To a 120 kHz signal on the main house wiring, the plug-in unit looks 
like an open circuit. It does not absorb the signal, leaving ambient X10 levels intact across 
the residence. 

Why FF1 Branch Circuit Filters Block Cross-Barrier Signals 

The FF1 is installed in series along the circuit run. Because the entire branch circuit sits 
behind the filter, a 120 kHz signal sent from the main panel hits the reactor and capacitor 
bank. The filter attenuates the 120 kHz burst from ~3.5V down to ~0.17V (a ~95% drop), 
preventing cross-barrier signal transmission. 
 

��� Critical Safety & Engineering Warning: Do Not Bypass or Disconnect the PCB 

Disconnecting the capacitor PCB from an FF1 module to increase X10 signal throughput 
(leaving only the potted reactor in series) completely disables surge protection and 
creates a severe safety hazard: 

1. Loss of Energy Dissipation: The series reactor slows surge current rate-of-rise 
(𝑑𝑑𝑑𝑑/𝑑𝑑𝑑𝑑) but cannot store or dissipate energy alone. Without the capacitor bank to 
capture and return energy to Neutral, a severe back-EMF voltage spike will occur 
during a surge. 

2. Equipment & Fire Risk: Back-EMF spikes can destroy the reactor, damage 
connected equipment and cause electrical fires. 

3. Certification: Removing the PCB voids UL safety listings immediately. 
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