
The investigation of environmental influence on PDSs primarily focuses on 
parasitic coupling and mesh influence
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A magnetic PDS uses magnetic field strength received by an MWC to 
determine the distance between the generator and the MWC

• Important assumption: field variation is solely caused by distance change
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Presence of trailing cables can alter the magnetic field without changing the 
distance between the generator and the MWC
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The coupled magnetic field decreases exponentially with the distance 
between the generator and the trailing cable
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Attention: mounting a generator too close to a trailing cable could 
result in significant trailing cable coupling
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Measuring the power loss of coupled field propagating  along a 
trailing cable
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The coupled magnetic field can propagate along a trailing cable for 
a long distance with a minimum loss2
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Only 15% power loss after propagating 50 meters
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Coupled magnetic field strength exponentially decreases with the 
distance between the MWC and the trailing cable
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Coupled signal power varies with the impedance between the CMM and the 
ground
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How to mitigate parasitic coupling effect?

• Best practices: Maintain a minimum separation distance between:
• Generator and trailing cable
• Trailing cable and MWC

• Engineering control: Adding electrical components (e.g., inductors) 
to increase the impedance of existing ground loops when possible



Wire mesh can possibly influence the performance of PDSs by changing the
generator current and magnetic field distribution

Magnetic field distribution change 
(shielding effect)

Generator current 
(antenna detuning)



The magnetic field change caused by antenna detuning can be very 
significant (on the order of 10)

• Mitigation strategy: 
• Best practice: Maintain a minimum separation distance (~ 0.2 m) between the 

generator and the mesh
• Engineering control: Maintain a constant current in the generator antenna
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Measuring the magnetic field 
distribution change caused by mesh Survey 
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Significant magnetic field enhancement observed around the joint of two 
mesh sections

“This information is distributed solely for the purpose of pre dissemination peer review under applicable information quality guidelines. It has not been formally disseminated by the
National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. It does not represent and should not be construed to represent any agency determination or policy.”

Position along the mesh (ft)



Magnetic field enhancement caused by mesh joints is reduced when the 
MWC is away from the mesh
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The presence of mesh generally causes the 
magnetic field to increase
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The size of the yellow zone increases approximately two meters when the 
scoop is inside the mesh
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How to mitigate the influence of wire mesh

• Maintain a minimum separation distance from mesh (for generator 
and MWC)

• Engineering solution
• Adjust generator current based on environment  (a partial solution)

• Replace steel mesh with plastic mesh when possible



Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the views of the National Institute for Occupational Safety and Health. Mention of any company or product does not constitute endorsement by NIOSH.

NIOSH Mining Program
www.cdc.gov/niosh/mining

Questions?

Jim Zhou (PhD)
Email: czhou@cdc.gov
Tel: (412) 386-6563
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