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PRESENTATION


The attention to issues of teaching disclosure has greatly interested me since I was young, and now that young I am no more, it is with great pleasure that I accepted to present this useful publication . The "Basic OTDR Practical Handbook", born from the desire and the author's intent to provide field technicians a practical tutorial, simple and easy to use.


The work was carried out with the objective of broad diffusion, and therefore without excessive theoretical insights, but favoring the more practical applicative aspects, proposing simple and clear solutions to the technical problems that may arise while doing optical measurements.


Precisely for these reasons, the manual is particularly suitable for technicians, operating in small and large companies engaged in construction, testing, operation and maintenance of modern optics and traditional networks.


At the young author goes my most sincere hope for the work done and incitement to continue in the future.


For the technicians who will use the manual, I am sure they will find it useful and real support for their work.


 


Nicola Ferrari





 


PREFACE


The goal I have set with this book was to share with you the knowledge I have acquired over six years of OTDR use. I will devote a large part of my work to examining OTDR traces explaining each event in detail, as I consider necessary to evaluate a great number of traces to become an expert in this field. In six years of work, I was able to evaluate approximately 200 000 OTDR traces.


I have also seen fit to insert in each of the sections of the manual some practical examples drawn from my own work activities as this is, except for the theoretical introduction, a manual focused on field practice.


 


Thank you for choosing this book, in which I strongly believe. I hope it may help you, as a starting point to overcome issues which only experience and practice can provide a solution for.


 


Simone Cavigli







 


INTRODUCTION


As for this first introductory chapter, I set myself the goal of addressing the main underlying concepts of the subject, to which we will then refer later.


 


What is an OTDR?


The OTDR (Optical Time Domain Reflectometer) is a tool used to test fiber optic installations.


Its operation is similar to that of a radar. The latter sends the pulses in the form of radio waves and "listens" to the impulses that come back, locating the position of a plane; in the same way an OTDR sends optical pulses within an optical fiber and receives back many useful informations.


I believe OTDR is the best tool to assess the construction quality of the fiber plant, as well as the only real way to be able to ensure a short time intervention in case of a fault.


Learning to use the OTDR is essential: without the proper training and experience you could run the risk of incorrectly interpreting the information or misunderstand the result of the acquired trace, resulting in loss of money and time for your company.


 


[image: image]


Fig. 1.Example of OTDR trace and explanation of detected events


 


How Does an OTDR work?


OTDR uses the effects of Rayleight Scattering (Fig.2) and Fresnel reflection (Fig. 4) for measuring the characteristics of an optical fiber.


 


Rayleight Scattering:


 


The OTDR sends pulses of light through an optical fiber (Fig.2); of the whole pulse, only a small part of the light is scattered back in the opposite direction. This beam of light is called Backscatter. The OTDR processes the light that comes back and creates the classic OTDR trace (Fig.1).


 


[image: image]


Fig. 2 Example of Backscatter


 


The Rayleight Scattering is the main factor that causes loss of signal in optical fibers. Let us take an example wavelength of 1550nm; in this case the loss will be about 0.2 / 0.3 dB / km.


 


[image: image]


Fig. 3 Examples of wavelengths


 


 


Fresnel Reflection:


 


When light passes from a material (such as fiber optics) to another with a different refractive index (such as air), a part of the light is reflected back, allowing OTDR to locate the precise position of every event that reflects the light (Fig.4).


 


This happens in various situations:


 


• Connectors


• Patch-through


• Broken fiber


 


[image: image]


Fig. 4 Example of trace with Fresnel Reflections


 


Why and in which situations it is appropriate to use an OTDR?


 


• The OTDR is a very useful tool since it allows to evaluate in real time the quality of an optical fiber.


• Below are the main strengths of an OTDR:


• Measurement of a section of fiber (for example from a central office to a customer site) and total attenuation of the span


• Measurement of the connector quality (attenuation and return loss) and splices (attenuation)


• Identification of abnormal loss points (stress, bending)


• Real-time check of the field work


• Evaluation of the end of the fiber


• measurements for the operation and maintenance


• Ability to save the acquired traces in order to create an archive for troubleshooting, analysis and certifications throughout the life of the fiber plant


 


In the following pages all the listed strenghts will be addressed in detail.


 


As mentioned previously, an OTDR used in the wrong way always leads to loss of time and money for your company, and if used correctly brings enormous benefits..


In the maintenance phase, by analyzing a trace in an appropriate way you can understand if there is need for a certain kind of field intervention or another; but especially, with a good plant documentation (plant layout, splice schemes and previous test) it makes it possible to identify precisely where is the problem, ensuring the resolution in the shortest time possible.
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