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ACCELERATE THE DEPLOYMENT OF TECHNOLOGY

TO THE ADVANTAGE OF OUR INDUSTRY.



 Optimize a FTTH network by keeping connectors and ports clean

 Activity: Use a recommended practices for cleaning

 Activity: Use an optical scope to verify a connector is clean

 Recognize the value of an optical visual fault locator (VFL)

 Activity: Use an VFL

 Recognize the value passive optical network (PON) optical power meters

 Describe the testing options for Ethernet and Wi-Fi testing equipment 

 Discover the fundamentals for an optical spectrum analyzer (OSA) and optical time 

domain reflectometer (OTDR)

Troubleshooting Fiber
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Optimize a fiber 
network by scoping 
and cleaning 
connectors



Raise Your Hands….

What is the biggest issue in 
fiber networks?

Fiber connectors!!

How does a technician verify 
connectors are optimized?

Use a fiber scope and a fiber cleaning 
process.



Fiber Cleaning

 Fiber inspection / cleaning 
of the patch cord and 
bulkhead sides are SIMPLE 
steps with immense 
benefits.

 Connectors behind the 
bulkhead are frequently 
dirty and problematic!

Types of Contamination: 
Dirt, oil, pits, scratches



LC/UPC bulkhead



SC/APC bulkhead



 The IEC 61300-3-35 

sets the requirements 

for connector quality. 

 The table shows four 

zones called A, B, C, 

and D. 

 Each zone has a limit 

for scratches and a 

zone limit for defects.

Fiber Cleaning



1. Inspect

2. Clean

3. Inspect Again

4. Connect

Fiber Cleaning



1. Inspect

2. Clean

3. Inspect Again

4. Connect

Ribbon Fiber Cleaning KEY

PIN
ALIGNMENT

12 FIBERS

Fiber #1



Real Life Examples
Before Cleaning

• Level and MER okay
• Notice Bit Errors both pre and 

post
• Also shows errored seconds

After Cleaning

• MER and Level improvement
• Pre and Post Bit Error issue is 

corrected
• Errored Seconds corrected Sent back for repair was just

cleaned and shipped as 
defective

10Gb SFP Transmitter



Raise Your Hands….

True or False:  New Fiber 
Jumpers do not have to be 
cleaned if they are new in the 
plastic bag and have a dust 
cap from the manufacture.

FALSE!!



Raise Your Hands….

When do you clean?

• Installing new 
equipment and fiber 
connections

• Before using a new jumper

• When troubleshooting 
performance issues

• Anytime you touch an 
optical connector or port!!



1. inspection 
microscope 

2. 200x magnification

3. focus wheel

4. 2.5 mm (FC/SC/ST) 

5. 1.25mm (LC)

Inspection Tools



Inspection Tools



Inspection Tools



Cleaning Tools



Cleaning the Fiber, Use the Proper One Click!



MST/NAP Cleaning



Drop Cleaning



Cleaning Really Dirty Connectors
“Wet to Dry” Method

• Start by wetting a portion of 
the cleaning cube or 
cleaning tape.

• Place the connector in the 
wet part.

• Slide to the dry section.



Digital Scopes

IEC 61300-3-35



Digital Scopes

IEC 61300-3-35



Fiber Scoping, Here is the Fiber is Dirty!!



Digital Scopes



Bad One-Click



ACTIVITY:  USE A SCOPE TO INSPECT
ACTIVITY:  USE DRY CLEANING METHOD 
TO CLEAN FIBER



Cleaning Fiber https://broadbandlibrary.com/
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Recognize the value 
of an optical visual 
fault locator (VFL).
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Macrobends



• Identify fiber breaks, macrobends / 
stress points, leaks, bad splices

• Identify a fiber.    
• Uses 650 nanometers (nm) laser 

pulse
• Light that does not exit properly 

shows an issue. 
• Weakened pulse or light exiting out 

the middle of the jumper (stress 
point).  

What is a VFL or visual fault locator?
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Testing with a 
Visual Fault 
Locator (VFL)
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ACTIVITY: USE A VFL TO CHECK FOR
MICROBENDS
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Recognize the value 
passive optical 
network (PON) 
optical power meters



Raise Your Hands….

Why is optical power 
important?



• Quickly identify the decibel referenced to a milliwatt (dBm) 
or milliwatt (mW) optical power level 

• Measurements at specific wavelengths (e.g., 1490 nm)
• Designed to test multiple wavelengths (e.g., 1577 nm, 1490 nm). 
• Uses wave division multiplexing (WDM) 
• Maintain optical power budgets 
• New designs offer pass-through, allows ONx to transmit to OLT while 

measuring - out of band (OOB). 
• “Attenuation by substitution” test, laser generates a signal instead of 

the fiber equipment. 
• Used before activating equipment in our networks.

What is a PPM or PON power meter?



EPON Wavelengths
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PON Wavelength Chart
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OLP-87

PON power meter with pass-through, allows
ONx to transmit to OLT while measuring - out
of band (OOB).
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Describe the testing 
options for Ethernet 
and Wi-Fi testing 
equipment 



Combines  active 
Ethernet and 
WiFi testing 
capabilities with 
PON Testing!

Ethernet & Wi-Fi Testing
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Discover the 
fundamentals for an 
optical spectrum 
analyzer (OSA) and 
optical time domain 
reflectometer (OTDR)



• Not common for technicians
• Used a facility or by field engineers
• Performs comprehensive measurements of the tests we discussed
• An OSA performs measurements of wavelengths (channels), 

optical signal power distribution, WDM and noise power 
characteristics of light waves. 

• In addition, an OSA can perform the popular optical signal to 
noise ratio (OSNR) measurement. 

What is an OSA?



What is an OSA?



Sample
OSA
Screen

OSNR >
18 dB



• Provides time (or distance), as well as the physical 
layer transmission characteristics.

• Fresnel reflectance, attenuation (loss), scattering 
(Rayleigh) and distance measurements.

• Launch cable is used, often called a pulse width 
suppressor, to get accurate measurements (e.g., 
bulkhead).

• Overcome blind spots in the testing called 
“deadzones”. 

What is an OTDR?



• OTDR’s software characterizes the anomalies in 
the fiber network as events.

• Set pulse of laser light at a specific wavelength 
from the premises or optical tap towards the 
facility.

• Decrease or increase the pulse width.
• Directly correlated to the optical power of the 

pulse.
• Large pulse better dynamic range (duration) of the 

test, but not able to detect smaller defects
• Small pulse better spatial resolution and 

distinguishes close events

What is an OTDR?



• Results of the OTDR test depend on the optical distribution network 
(ODN) topology the technician is testing.

• Centralized split FTTH topology will result in a large attenuation event at 
the optical splitter.

• OTDR is well equipped to report types of splices, connectors and end 
reflections (breaks) in the optical cable.

• Final acceptance testing of fiber cable reels at the warehouse.
• CWDM and DWDM OTDR versions for validating wavelength continuity.
• Newer small form-factor pluggable (SFP) transceiver modules offer 

integrated micro OTDRs.

What is an OTDR?



OTDR



OTDR
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Conclusion

 Optimized a FTTH network by keeping 

connectors and ports clean

 Recognized the value of an optical VFL 

and PON optical power meter.

 Described the testing options for 

Ethernet and Wi-Fi testing.

 Discovered the fundamentals for an 

OSA and OTDR.
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THANK YOU!

Presenter: Steve Harris
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ACCELERATE THE DEPLOYMENT OF TECHNOLOGY

TO THE ADVANTAGE OF OUR INDUSTRY.



Fiber Articles from Broadband Library



https://www.nctatechnicalpapers.com/


