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Optical Fiber Fault Location Procedure   
AEN 036, Revision: 6 
Most types of “loose tube” optical fiber cables are manufactured with controlled overlength to 
assure that external forces applied to the cable do not directly translate to the optical fibers. 
Different cable designs and constructions require varying amounts of excess fiber length, 
therefore, a precise value for this excess fiber length is not available. However, Corning Optical 
Communications has a preferred method for determining very accurate fiber/sheath distance to 
a fault.  
 
The method described in this Applications Engineering Note is the most accurate method for 
determining the sheath distance to an optical fiber fault. It accounts for any variations in excess 
fiber length due to the differences in cable design, manufacturing tolerances, etc. This 
procedure is preferred since it does not require a troubleshooter to know cable parameters such 
as fiber count and number of buffer tubes. Also, the measurement is specific to the cable being 
measured, regardless of manufacturer. Additionally, this method is insensitive to the index of 
refraction used by the OTDR, as long as the same index of refraction is used throughout the 
procedure (i.e. when determining the fiber overlength correction factor and locating the fault.) 
 
Equipment Required 
 

1) High resolution Optical Time Domain Reflectometer (OTDR) 
2) Access Jumper 

 
Fault Location Procedure 
 
Step 1: Using the OTDR, locate a system feature close to the fiber fault. 
 

a) It is essential to utilize a suitable system feature, (i.e. splice point, demarcation point, 
connector peaks, or other fiber anomaly) to use as a reference point when measuring 
fiber distance to a fault. To be suitable, the sheath length marking on the cable at the 
location of the system feature must be known or obtainable. 

 
Step 2: Calculate the fiber overlength correction factor. 
 

a) Measure the optical length to the system feature using one fiber from each of three 
different buffer tubes to obtain an average fiber length. Note, if the cable is a high-
density dual-layer buffer tube design (e.g. 216-fiber cable), use fibers in the same buffer 
tube layer. If the cable design is a stranded loose tube ribbon cable, use three fibers in 
ribbons from different buffer tubes. If it is a single tube cable, incorporating fibers 
segregated by threads or binders, use three fibers from different thread groupings. If it is 
a single tube ribbon cable, use three fibers from different ribbons.  
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b) System records or route diagrams should provide the cable meter mark at the system 

feature. Knowing this meter mark will allow the cable sheath distance to be determined.  
 

c) Calculate the fiber overlength correction factor using the formula: 
 
 

 
 
Step 3: Locate the fiber fault with the OTDR 
 

a) Measure the distance from the system feature to the fiber fault on the OTDR. 
 
Step 4: Calculate the cable sheath distance from the system feature to the fiber fault using the 
formula: 
 

 
 
Step 5: Determine the cable sheath marking at the fault. 
 

a) Calculate the cable sheath marking at the fault location by adding or subtracting (as 
appropriate) the distance from the fiber fault to the sheath mark at the chosen system 
feature. Locate this cable sheath mark in the field and inspect the cable carefully in this 
vicinity for any signs of damage. 

 
Helpful Hints 
 
When determining the cable sheath distance and the cable sheath marking at the fault, 
remember to take into consideration any slack loops left during the initial cable installation. 
Forgetting to include these slack loops may cause the restoration crew to start accessing the 
cable at the wrong location. 
 

1) OTDR Operation Guidelines 
 
The following recommendations are numbered for administrative purposes only. They are 
not ranked in order of importance or in sequential step order. Note that this section is 
described in a generic fashion so that it can be applied to all OTDRs. 
 
Vertical Scale: When adjusting the vertical scale, use the minimum dB/div that maintains the 
desired trace on the OTDR display. Typically, vertical scale increments of 1 dB/dv or less 
are used for acceptance testing. 
 
Horizontal Scale: When adjusting the horizontal scale (distance), use the lowest length/div 
that maintains the desired trace on the OTDR display. In other words, expand the trace to 
maximize the use of the OTDR display grid. 
 
Index of Refraction: Input the following group indices of refraction into the OTDR for 
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accurate fiber length measurements.  
 

Multimode Fiber 850 nm 1300 nm  
50/125 µm 1.482 1.477  

62.5/125 µm 1.496 1.491  
 

Single-Mode Fiber 1310 nm 1550 nm 1625 nm 
SMF-28e+* 1.4676 1.4682  

 
Non-zero Dispersion Shifted**    

LEAF™ NA 1.468 1.469 
SMF-LS™ 1.4709 1.4701  
MetroCor™ NA 1.4690  

 
*SMF-28 and SMF-28e optical fiber has similar performance characteristics to SMF-28e+ 
**SMF-LS and MetroCor products are not currently offered 
 
Pulse Width: Use a short or medium pulse width depending on the cable route length. For 
longer cable systems, the shortest possible pulse width that allows for the smoothest OTDR 
trace should be used.  
 
Scan Mode or Averaging Time: Use a sufficiently long averaging time to achieve a smooth 
trace. Typically, less than 1 minute averaging time is sufficient.  
 
Launch Cable or Pulse Suppressor: Use launch cable that is long enough to encompass the 
OTDR initial reflection (“dead zone”). Typical launch cable lengths are shown below 
 

Multimode Fiber:  100 meters 
Single-Mode Fiber:  200 meters  

 
Cursor: Place cursor “A” near the beginning of the trace to be measured or a fiber landmark if 
available. Ensure cursor “A” is on a linear portion of the trace and not within the connector or 
splice reflection. Place cursor “B” as close as possible to the fiber fault reflection. Ensure cursor 
“B” is on a linear portion of the trace and not within the fault reflection.  
 
If you have any additional questions, please contact Corning Technical Support at 1-800-743-
2671. 
 
 


