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Abstract

As a novel type of substation, the accessory substation puts forward strict requirements to the
power frequency electromagnetic environment. In this paper, the novel accessory substation was
taken as the research project. Transformer and bare busbar were confirmed as main electromag-
netic disturbance sources. Simulation by using of Ansoft/Maxwell was developed to describe the
spatial distribution of the power frequency electromagnetic field and its property that the filed
intensity delays with the increase of the distance. In order to further weaken the electromagnetic
field, some shield materials were set inside the wall of substation. The shielding effectiveness of
the different structures and different electrical characteristics of shield materials were compared
and analyzed. Eventually the guidances for the design of power frequency electriomagnetic shiel-
ding of accessory substation were proposed.
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Figure 1. The simulation model of substation for
electromagnetic environment
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Figure 3. Three views for the power frequency electric field distribution of substation unshielded; (a) The power
frequency electric field distribution in the substation; (b) The power frequency electric field distribution outside the
substation
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Figure 4. The power frequency electric field distribution outside unshielded substation within 10 m
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Figure 5. The relationship between the relative dielectric constant of shielding material and shielding property
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Table 1. The maximum electric field strength outside substation under various shielding materials

1L SRRV T ERSINRIEE R E

AHXT A AL & 1 5 10 20 40 80

Emad (V/m) 78.9 76.3 73.6 69.2 62.3 52.7

Table 2. The maximum electric field strength outside substation under various thickness of wall

7 2. FREFEE T RN ARITEE

R B 0cm 5cm 10 cm 15 cm 20 cm 25cm 30 cm
Emax (V/M) 78.9 76.3 73.1 69.8 67.2 64.5 61.5
FoAR 1 43 /% 0 3.30 7.35 11.5 14.8 18.25 22.1
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Table 3. The maximum electric field strength outside substation with different shielding grids (&, = 80)
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Figure 6. Three views for the power frequency magnetic field distribution of substation unshielded; (a) The power frequency
magnetic field distribution in the substation; (b) The power frequency electric field distribution outside the substation
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Figure 7. The power frequency magnetic field distribution outside unshielded substation within 10 m
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Table 4. The maximum magnetic field strength outside substation under various shielding materials
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Figure 8. The relationship between the relative permeability of shielding material and shielding property
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Table 5. The maximum magnetic field strength outside substation with different shielding grids (u, = 250)
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