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Effect of the Sheath Layer Ground of Telecommunication Cable to
Induced Voltage Measurement
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Abstract The change in induced voltage according to the relationship of ground connection between the aluminum
sheath layer and a conductor pair in a general telecommunication cable is analyzed. When a measurement is practiced
under the condition of separated sheath grounds with an averaged ground resistance of 42.6 &, the induced voltage
decreases 10 % to the induced voltage without sheath grounds. The induced voltage decreases approximately 50 %
in the case of a one-sided common ground and decreases by more than 90 % in the case of a both-sided common
ground. This experimental result is similar to the values calculated using the methods of the ITU Directives. In
addition, according to a comparison analysis utilizing this ITU method, the measurement error range will be below
10 % in the state of ground resistance of central office less than 10 & and for the terminal side with 100 & less

or more.
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[Fig. 3] Induced voltage distribution without ground
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[Fig. 4] Induced voltage distribution with one-sided
ground
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[Fig. 5] The structure of telecommunication cable

[Table 2] The specification of cable

¢ Al Sheath
Model : « Ateris
cable core thickness material
FS-JF-LAP 14mm 0.5mm 0.17mm Polyethylene

[Table 3] The values of redustion rate by types

Class kss kee kes kse
Reduction rate 04 | 099 | 0512 | 0512
Voltage example[V] 0.240 9.997 5.120 5.120
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[Fig. 6] Induced voltage example by sheath ground types
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(h) Cable role
[Fig. 10] Environment site and cables

(¢) Ground cable
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[Fig. 11] Experimental composition for sheath variation
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[Table 4] Sheath ground resistance[ 2] conditions

Terminal 101.8
Measure-
) Sheath 1st 2nd 3rd 4th 5th
ment side
ground 355 243 220 98.1 152
Composed - 1234 864 511 494
Terminal 174
Terminal
ide Sheath 1st 2nd 3rd 4th
ground 274 109 144 1144
Composed - 101 71 35.8
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[Table 5] Comparison between calculation and
measurement voltages(Unit: [V])

No Both Common side

Sheath common

Separate
Terminal

Measurement

groundf v | ¢ [ M| c | ™ c M| c
57 04| 032] 28] 34| 28] 258] 52 57
571 o02| o12| 35| 32| 22 263] 55| 57

6.7 0.2] 0.05] 29| 3.8 3.3 2.95| 6.1 6.7

* M: measurement, C: calculation

[Table 6] Comparison of voltage reduction rate

Sheath ground[Q] Voltage reduction rate
ZA ZB kSS kES kSE kEE
49.4 35.8| 0.055 0.603| 0.452| 0.999
123.4( 101.0| 0.022| 0.560| 0.462 1.000
355.0 274.0/ 0.008| 0.568( 0.440| 1.000
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