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Several Problems in Arrangement of the Main
Cables in Power Stations

By Hiroji Hashimoto
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

There are many cases where the main cables in power stations are installed
with many cables in parallel. In these cases the effective current capacity is in-
fluenced by the lay out method, especially by the grouping arrangement method.
In this report the writer has mainly taken up the nine cable lay out as an example
and listed the problems that determine the grouping arrangement, and also has
given measures to counter these problems.

The cable impendance under the lay out grouping arrangement conditions can
be obtained by approximate calculation and the results are completely satisfying for
practical use. Obtaining the cable current under the lay out arrangement conditions
1s also a necessary technical knowhow. For this purpose a flexible current trans-
former was used. Moreover two or three more actual examples were taken up to
obtain the relation between the grouping arrangement method and the current
unbalance factor. However, from these examples the conclusion was derived that
this value varies greatly according to what grouping arrangement method is used.
Among the various nine cable lay out arrangements, the 3 triangle-3 group-center
group double-transposed method was found to be the best.

Moreover, when actually arranging the grouping of the cables, the difference
in the heat radiation impendance of cables due to the arrangement method must be
taken into consideration. This aspect has been made clear in the case of an actual

example of the 3-step, 3-row method.
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Fig.1. Diagram of Cable Circuit (An Example of Nine Cables)
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Table 1. Inductances of Unit Length of Cable
in Each Section (x10~-7"h/mm?) (at
Fig.1, 1,000 mm? Single Core Cable)
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U 1 | 14.67—j3.23 3.69—j0.18 9.36—j2.69
: 2 | 14.12—j3.45 3.30+j0.08 | 10.37—j3.06
i | 14.03-j3.94 | 2.924§0.28 | 9.36—j2.69
— = | _— —— e —— -
- 4 12.61+j1.41 | 3.33+j0.43 7.80
5 12.12 3.31 | 8.37
b | 6 12.61—j1.41 3.33—i0.43 | 7.80
| 14.03+33.94 | 2.92—j0.28 | 9.36+j2.69
| 8 14.124-j3.45 | 3.30—j0.08 | 10.37-j3.06
|
| 9 14.67+j3.23 | 3.69+4j0.18 ‘ 9.364j2.69
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Fig.2. Flexible Current Transformer

and Voltmeter
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Table 2. Measuring Example of Cable Current
by Flexible Current Transformer
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P (V) | (A) | (A) (A)
er] 1 IR 850
L g 0.780 855 2,620 2,610
L | 0.835 915 |
=4 ) Sl - X
- |
vl ¢ | 0. 800 875
B 0.790 865 2,620 2,630
™ 0.805 880
1 e T
W 7 0. 800 875 |
8 0.800 875 | 2,575 | 2,630
I 0.755 825 |
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Table 3. Rates of Unbalances in Inductances of Cables at )
Various Arrangements

(First Calculation)
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Table 6. Rates of Unbalance of Cable Current

(Fig. 4. Example-B)
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Temperatures of Lead Sheaths and Calculated Temperature
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Rises of Conductors (Fig.4, Example-B)
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Table 8. Thermal Resistivities at Cable Surface (°C cm?/W)
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Relation between Cable Positions and
Their Thermal Resistivities at Cable
Surface (In Duct, No Cover)

Fig. 5.
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