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ABSTRACT

Presently, the installation and maintenance of optical fiber cables for some
telecommunication service providers may not be recorded in the database system. As the result,
there is no systematic optical fiber performance check. This causes the maintenance company
responsible for the performance measurement of fiber optic cables cannot work perfectly. To
solve such the problem, this research aims to design and develop the fiber optic database
management support system to address the problem.

The developed system will collect the fiber optic information in database storage. The
system can show the value of signal attenuation, fiber optic status for each core and show the
performance report of each fiber optic core. Which the signal attenuation in each core., users can
know that the system will have stability when working or not. The maintenance company that
responsible for the job can see the overall figure and evaluate fiber optic performance clearly.

From Bangkok and upcountry optical fiber testing company, which 20 samples of
each group, the system evaluated results show that the system was able to fulfill all setting

objectives. The average score was 4.89 and 4.88 from 5, respectively.
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Table 4 = ITU-T G.652.D attributes

Fibre attributes

Attribute Detail Value
Mode field diameter Wavelength 1310 nm
Range of nominal values 8.6-9.5 um
Tolerance +0.6 pm
Cladding diameter Nominal 125.0 ym
Tolerance +1 um
Core concentricity error Maximum 0.6 ym
Cladding noncircularity Maximum 1.0%
Cable cut-off wavelength Maximum 1260 nm
Macrobend loss Radius 30 mm
Number of turns 100
Maximum at 1625 nm 0.1dB
Proof stress Minimum 0.69 GPa
Chromatic dispersion coefficient | Apgiq 1300 nm
Komax 1324 nm
Somax 0.092 ps/nm” x km
Cable attributes
Attribute Detail Value
Attenuation coefficient Maximum from 1310 nm to | 0.4 dB/km
(Note 1) 1625 nm (Note 2)
Maximum at 1383 nm 0.4 dB/km
+3 nm (Note 3)
Maximum at 1550 nm 0.3 dB/km
PMD coefficient M 20 cables
(Note 4) Q 0.01%
Maximum PMDq 0.20 ps/+/km

NOTE | — The attenuation coefficient values listed in this table should not be applied to
short cables such as jumper cables, indoor cables and drop cables. For example,

[TEC 60794-2-11] specifies the attenuation coefficient of indoor cable as 1.0 dB/km or
less at both 1310 and 1550 nm.

NOTE 2 - This wavelength region can be extended to 1260 nm by adding 0.07 dB/km
induced Rayleigh scattering loss to the attenuation value at 1310 nm. In this case, the
cable cut-off wavelength should not exceed 1250 nm.

NOTE 3 - The average attenuation coefficient at this wavelength shall be less than or
equal to the maximum value specified for the range of 1310 nm to 1625 nm, after
hydrogen ageing. The hydrogen ageing is a type test that shall be done to a sampled
fibre, according to [IEC 60793-2-50] regarding the B1.3 fibre category.

NOTE 4 — According to clause 6.2, a maximum PMDyg value on uncabled fibre is
specified in order to support the primary requirement on cable PMDy,.

Rec. ITU-T G.652 (11/2009)
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Typical values for the chromatic dispersion coefficient. Djssp. and chromatic dispersion slope
coefficient, S)sso, at 1550 nm vary with the specific implementation. Values may be found in
clause 1.6 for the examples given. These values, together with link length, Lius can be used to
calculate the typical dispersion for use in optical link design.

Dy (W)= Ly Dysso + S1550(A=1550)]  (ps/nm)

1.3 Differential group delay (DGD)

The differential group delay is the difference in arrival times of the two polarization modes at a
particular wavelength and time. For a link with a specific PMD coefticient, the DGD of the link
varies randomly with time and wavelength as a Maxwell distribution that contains a single
parameter which is the product of the PMD coefficient of the link and the square root of the link
length. The system impairment due to PMD at a specific time and wavelength depends on the
DGD at that time and wavelength. So, means of establishing useful limits on the DGD distribution,
as it relates to the optical fibre cable PMD coefficient distribution and its limits, have been
developed and are documented in [b-IEC/TR 61282-3]. The metrics of the limitations of the
DGD distribution follow:

. Reference link length, Lg,: A maximum link length to which the maximum DGD and
probability will apply. For longer link lengths, multiply the maximum DGD by the square
root of the ratio of actual length to the reference length.

. Typical maximum cable length, Lcw: The maxima are assured when the typical individual
cables of the concatenation or the lengths of the cables that are measured in determining the
PMD coefficient distribution are less than this value.

. Maximum DGD, DGD,u: The DGD value that can be used when considering optical
system design.

. Maximum probability, Pr: The probability that an actual DGD value exceeds DGDjyar.

NOTE — The determination of the contribution of components other than optical fibre cable is beyond the
scope of this Recommendation, but is discussed in [b-IEC/TR 61282-3].

14 Non-linear coefficient

The effect of chromatic dispersion is interactive with the non-linear coefficient, ni/Acy, regarding
system impairments induced by non-linear optical effects (see [b-ITU-T G.663] and
[ITU-T G.650.2]). Typical values vary with the implementation. The test methods for non-linear
coefticient remain under study.

L5 Tables of common typical values

The values in Tables 1.1 and 1.2 are representative of concatenated optical fibre links according to
clauses I.1 and 1.3, respectively. The implied fibre induced maximum DGD values in Table 1.2 are
intended for guidance in regard to the requirements for other optical elements that may be in the
link.

Table 1.1 - Link attenuation values

Attenuation coefficient Wavelength region Typical link value
1530-1565 nm 0.275 dB/km
(Note)
1565-1625 nm 0.35 dB/km

NOTE — Typical link value corresponds to the link attenuation coefficient used in [b-ITU-T G.957] and
[b-ITU-T G.692].

12 Rec. ITU-T G.655 (11/2009)
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