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Sanguthai Paijit 2007: Protection of Telephone Network in Rural Areas Against the
Effects of Ground Potential Rise Originated from Power Line Faults. Master of
Engineering (Electrical Engineering), Major Field: Electrical Engineering, Department
of Electrical Engineering. Thesis Advisor: Associate Professor

Santi Asawasripongtorn, M.Eng.Sc. 146 pages.

The thesis describes studies on ground potential rise originated from power line faults
in the vicinity of a rural telephone network in Singburi province. It was found that during a
single line to ground fault on the 22 kV PEA distribution line portion or total of zero sequence
fault current flowed back to its source. This produced ground potential rise and create ground
potential rise zone of influence. With the shields of the cable grounded at certain interval,
transferred potential at various locations are existed causing loop current to flow. Ground
potential rise may exceed protection devices’operating level causing them to operate and

subsequently the ground potential rise may appear at subscriber’s telephone or modem

Ground potential rise at Singburi substation and zone of influence were calculated
employing fault level and available information on ground grid design plan from EGAT.
Computation by the use of MATLAB and EXCEL found that the maximum ground potential
rise is 3819.45 volts and zone of influence is 735 meters around the substation ground grid. The
shield of the telephone cables are grounded at between 500 — 600 meters interval. Maximum
loop current on the shield conductor was found to be 26.95 amperes. Maximum voltage on the
shield is 54.03 volts between the ground point at the exchange and distribution point number 5
of local cable network. Recommendation on telephone cable shield ground relocation is given.

A new design of protection devices is proposed.
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1 4 v o
ﬁummﬁumquﬂﬂawmm 0.9 Y.

qao garigiiaiia (°C)

28 30 32 34 36 38 40 42

25 | 2.581 | 2.601 | 2.621 | 2.641 | 2.661 | 2.681 | 2.702 | 2.722

50 | 1.961 | 1.977 | 1.992 | 2.007 | 2.023 | 2.038 | 2.053 | 2.068

100 | 1.548 | 1.560 | 1.573 | 1.585 | 1.597 | 1.609 | 1.621 | 1.633

1 9
150 | 1.445 | 1.456 | 1.468 | 1.479 | 1.490 | 1.502 | 1.513 | 1.524 | MANAIU

200 | 1239 | 1248 | 1258 | 1268 | 1277 | 1287 | 1297 | 1306 | MMVBLTaATY

300 | 1.032 | 1.040 | 1.048 | 1.056 | 1.064 | 1.073 | 1.081 | 1.089

400 | 0.919 | 0.926 | 0.933 | 0.940 | 0.947 | 0.955 | 0.962 | 0.969

600 | 0.795 | 0.801 | 0.807 | 0.813 | 0.820 | 0.826 | 0.832 | 0.838

900 | 0.640 | 0.645 | 0.650 | 0.655 | 0.660 | 0.665 | 0.670 | 0.675




M3199 2 1EAIA1 ALUMINUM SHIELD RESISTANCE ( {/km ) a1 gaivigiila 9 v04

a 1 -4 v o
mmammmﬁumg{uanmqmm 0.65 Ju.

fae gavigiiaiia (°C)
28 | 30 | 32 | 34 | 36 | 38 | 40 | 4
25 | 3.200 | 3.225 | 3.250 | 3.275 | 3.330 | 3.325 | 3.350 | 3.375
50 |2.477 | 2.497 | 2.516 | 2.535 | 2.555 | 2.574 | 2.593 | 2.613
100 | 1.961 | 1.977 | 1.992 | 2.007 | 2.023 | 2.038 | 2.053 | 2.068
150 | 1.755 | 1.769 | 1.782 | 1.796 | 1.810 | 1.823 | 1.837 | 1.851
200 | 1.548 | 1.560 | 1.573 | 1.585 | 1.597 | 1.609 | 1.621 | 1.633
300 | 1.342 | 1.352 | 1.363 | 1.373 | 1.384 | 1.394 | 1.405 | 1.415
400 | 1.135| 1.144 | 1.153 | 1.162 | 1.171 | 1.180 | 1.189 | 1.198
600 | 1.032 | 1.040 | 1.048 | 1.056 | 1.064 | 1.073 | 1.081 | 1.089
900 | 0.888 | 0.895 | 0.902 | 0.909 | 0.915 | 0.922 | 0.929 | 0.936
1200 | 0.764 | 0.770 | 0.776 | 0.782 | 0.788 | 0.794 | 0.800 | 0.806
1500 | 0.712 | 0.718 | 0.723 | 0.729 | 0.734 | 0.740 | 0.746 | 0.751

AMANUAIU

Muvodlaniig
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M3199 3 1TAIA1 ALUMINUM SHIELD RESISTANCE ( {/km ) a1 gaivigiila 9 v04

a 1 -4 v o
mmammmﬁumg{uanmqmm 0.5 W,

fae garigiiaiia (°C)
28 | 30 | 32 | 34 | 36 | 38 | 40 | 4
25 | 3.923 | 3.953 | 3.984 | 4.014 | 4.045 | 4.076 | 4.106 | 4.137
50 |2.993 | 3.017 | 3.040 | 3.064 | 3.087 | 3.110 | 3.134 | 3.157
100 | 2.271 | 2.289 | 2.306 | 2.324 | 2.342 | 2.360 | 2.377 | 2.395
150 | 2.064 | 2.081 | 2.097 | 2.113 | 2.129 | 2.145 | 2.161 | 2.177
200 | 1.858 | 1.873 | 1.887 | 1.902 | 1.916 | 1.931 | 1.945 | 1.960
300 | 1.755 ] 1.769 | 1.782 | 1.796 | 1.810 | 1.823 | 1.837 | 1.851
400 | 1.445| 1.456 | 1.468 | 1.479 | 1.490 | 1.502 | 1.513 | 1.524
600 | 1.342 | 1.352 | 1363 | 1.373 | 1.384 | 1.394 | 1.405 | 1.415
900 | 1.125 | 1.134 | 1.143 | 1.151 | 1.160 | 1.169 | 1.178 | 1.187
1200 | 0.826 | 0.832 | 0.839 | 0.845 | 0.852 | 0.858 | 0.864 | 0.871
1500 | 0.888 | 0.895 | 0.902 | 0.909 | 0.915 | 0.922 | 0.929 | 0.936

AMANUAIU

Muvodlaniig
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M3199 4 1ETAIA1 ALUMINUM SHIELD RESISTANCE ( {/km ) a1 gauvigiila ) v04

a 1 -4 v o
mmammm%’umg{uﬂﬂawmm 0.4 1.

fae garigiiaiia (°C)

28 30 32 34 36 38 40 42

25 | 4.439 | 4.473 | 4.508 | 4.543 | 4.577 | 4.612 | 4.647 | 4.681

50 | 3.510 | 3.537 | 3.564 | 3.592 | 3.619 | 3.647 | 3.674 | 3.701

100 | 2.890 | 2.913 | 2.935 | 2.958 | 2.981 | 3.003 | 3.026 | 3.048

150 | 2.684 | 2.705 | 2.726 | 2.747 | 2.768 | 2.789 | 2.810 | 2.831

' 9
200 | 2.477 | 2.497 | 2.516 | 2.535 | 2.555 | 2.574 | 2.593 | 2.613 | AANUAIU

300 | 2.064 | 2.081 | 2097 | 2,113 | 2.129 | 2.145 | 2.161 | 2.177 | MHvesTanmis

400 | 1.755 ] 1.769 | 1.782 | 1.796 | 1.810 | 1.823 | 1.837 | 1.851

600 | 1.445 | 1.456 | 1.468 | 1.479 | 1.490 | 1.502 | 1.513 | 1.524

900 | 1.239 | 1.248 | 1.258 | 1.268 | 1.277 | 1.287 | 1.297 | 1.306

1200 | 1.228 | 1.238 | 1.248 | 1.257 | 1.267 | 1.276 | 1.286 | 1.296

1500 | 1.084 | 1.092 | 1.101 | 1.109 | 1.118 | 1.126 | 1.135 | 1.143

a v d
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3.2 %18 RLU/RSU (Remote Line Unit/Remote Switching Unit) ERERR Pu 199
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