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Introduction

There is concern that the electromagnetic radiation or emissions from a nearby cell tower
could cause harmful interference to a Permobil power wheelchair. This interference is com-
monly called electromagnetic interference, or EMI. I examined the specifications provided
by Permobil and show that the emissions from a nearby cell tower are well below the limits
specified by Permobil.

Permobil Specifications

The Permobil power wheelchair manual states that,

The interference (from radio wave sources) can cause the powered wheelchair to
release its parking brakes, move by itself, or move in unintended directions. It
can also permanently damage the powered wheelchair’s control system. [1, p. 54]

Continuing with the same paragraph, Permobil states,

The intensity of the interfering EM [electromagnetic] energy can be measured in
volts per meter (V/m). Each powered wheelchair can resist EMI up to a certain
intensity. This is called its “immunity level.” The higher the immunity level, the
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greater the protection. The immunity level of this powered wheelchair model as
shipped, with no further modification, is 20 V/m in the range of 26 MHz to 1000
MHz. [1, p. 54]

Permobil is stating that the power wheelchair could indeed be susceptible to EMI, but only
when the EMI is above the “immunity level.” The question is whether this wheelchair is
likely to experience EMI above the 20 V/m immunity level from a nearby cell tower.

Cell Tower Emissions

The Federal Communications Commission (FCC) has measured the ground-level emissions
from cell towers. We can use these measurements to compare the tower emissions to the
Permobil immunity level. The FCC states that,

Measurement data obtained from various [cell tower and PCS] sources have con-
sistently indicated that “worst-case” ground-level power densities near typical
cellular towers are on the order of 1 µW/cm2 or less (usually significantly less). [2,
p. 21]

Comparison

Permobil specifies the immunity level as an electric field strength. The FCC specifies its
measurements as a power density. To compare these two metrics, we must express them
in the same units. This is similar to comparing two temperature measurements where one
temperature is measured in degrees Celsius and the other is measured in degrees Fahrenheit:
the measurements must be on the same scale to make a comparison.

Converting the FCC’s worst-case (maximum) power density measurement (in microwatts
per square cm units) to electric field strength, I obtain 1.942 V/m. Details of this calculation
are provided in Appendix A.

Permobil states that the electric field strength should not exceed 20 V/m. The FCC measure-
ments show that the worst-case ground-level electric field field strength from a typical cell
tower is 1.942 V/m. Thus, a typical cell tower’s electric field strength is at least ten times
lower than Permobil’s immunity limit. In fact, we can expect the cell tower’s electric field
strength to be “significantly less” than this value [2, p. 21]. 1

1Note that Permobil’s immunity level is provided for frequencies from 26 to 1000MHz. The FCC measure-
ment data was obtained from various cellular and PCS installations; these systems operate at approximately
1000MHz and 2000MHz [2, pp. 20–21]. At either frequency, Permobil’s immunity limit of 20V/m is not
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Conclusion

Based upon FCC measurements and Permobil’s stated immunity limit, the emissions from a
typical cell tower are not strong enough to cause harmful interference to a Permobil power
wheelchair.
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Appendix

A Calculations

Electric field strength, E, and power density, PD, are related to each other by the equation,

E =
√
PDZ0, (1)

where E is the electric field strength measured in volts per meter; PD is the power density
measured in Watts per square meter; and Z0 is the impedance of free space, which is equal
to 120π, or 377Ohms [3, p. 1-6].

Before I can use Equation 1, I must convert the FCC’s power density, given in units of
microwatts per square centimeter, to power density in units of Watts per square meter. This
is accomplished by converting microwatts to Watts and square centimeters to square meters
as follows,

PD =
1µW

cm2
× 1 W

106 µW
× 100 cm

1 meter
× 100 cm

1 meter
=

0.01 W

meter2
(2)

Next, I take the value I just computed for PD and substitute it into Equation 1, and solve
for E. This gives,

E =
√

0.01 W/m2 × 377 Ω (3)
=1.942 V/m (4)

Thus, The FCC’s measurement of “worst-case” ground level electric field strength is 1.942 V/m.
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