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How to measure fiber optic length with
an optical power meter

Overview
An optical meter capable of measuring optical power over an absolute dynamic range
at the wavelength(s) of light used in the test.

Key Takeaways
An optical power meter can estimate fiber length indirectly through signal loss, but
precise length measurement requires specialized fiber length meters or OTDRs.

Using an Optical Power Meter for Length Estimation

A standard optical power meter measures the strength of light traveling through a
fiber in dBm or insertion loss in dB . While it does not directly measure physical
length, you can estimate fiber length by comparing the measured power loss to the
expected loss per kilometer for the fiber type:

• Clean all connectors using lint-free wipes or click-to-clean tools to prevent dust from
affecting readings .

• Set the correct wavelength on the power meter to match the light source (e.g., 850
nm, 1310 nm, 1550 nm) .

• Measure the reference power by connecting the meter directly to the source using
a known good patchcord. This establishes a baseline.

• Connect the fiber under test and read the optical power at the far end.
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• Calculate insertion loss: Subtract the measured power from the reference power.

• Estimate fiber length: Divide the total loss by the fiber's typical attenuation (e.g.,
0.35 dB/km for singlemode at 1310 nm). This gives an approximate length. Note that
this method is less accurate due to connector losses, splices, and variations in fiber
attenuation .
Limitations
• Connector contamination or poor mating can introduce significant errors. Even a
small dust particle can add 1–5 dB of apparent loss .

• Fiber attenuation varies slightly with manufacturing and environmental conditions,
affecting length estimates.

• This method provides only an approximate length, suitable for rough verification
rather than precise measurement.
Using a Dedicated Fiber Length Meter

For accurate fiber length measurement, devices like the OFLM-1000 are
recommended :

• Provides resolution better than 2 mm and repeatability under 3 mm.

• Measures lengths up to 500 m with high accuracy.

• Requires setting the fiber's refractive index for precise results.

• Can log measurements directly to a PC for documentation.
Summary

While an optical power meter can give a rough estimate of fiber length by measuring
signal loss, precise measurement requires a dedicated fiber length meter or OTDR.
Always ensure clean connectors, correct wavelength, and proper calibration to
minimize errors when using a power meter for length estimation .
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