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Estimation of the Earthing Resistance for the Foundation of Individual House.
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Abstract

With the developments of the society in Information Technology in recent years, electrical equipment for the

home is becoming more and more advanced. More electrical appliances for the home are of greater capacity using

200V of single-phase 3 wires and there is more internet enabled information technology equipment.

Protective earthing is required for these home electrical appliances to prevent electric shock and functional

earthing to ensure the operation of electronic appliances.

Furthermore, there is a trend to equip the panel board

with a surge protective device (SPD) for the protection of the electric power line against lightning surges.

Barthing is indispensable to this SPD as well.

When we consider the future proliferation of electrical and computerized homes, equipment earthing is critical.

This equipment earthing can be used as an earthing electrode. This approach is defined in Electricity Utilities

Industry Law Interpretations and the Japanese Industrial Standard (JIS-A-4201) in our country as “Structure

Earthing",
electrode.

earthing electrode substitution.

and it is implemented. As for Germany, reinforced concrete of housing is specifically used as earthing

However, in our country, there is no example where housing foundation is put to practical use as an

Hence, this paper examined the estimation of earthing resistance of housing foundation used as a substitute

earthing electrode, considering the size and form of the foundation.
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Fig. 2 Experiment circuit of the earthing simulation
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Estimation of the earthing resistance by the shape factor method
Sub-member Shuhei Yamakawa(Graduate school of Engineering, Kanto-gakuin University)
Member Takehiko Takahashi(Kanto-gakuin University)

Abstract

Earthing is an important technology in the fields of electric power, communication, and lightning protection. The
earthing electrode is used as the ground and the electric terminal which comes in various shapes from small scale like
rod-shaped and plate-shaped to large scale such as ring-shaped, mesh-shaped etc. When designing earthing, its
resistance which is an index of the rise in electric potential must be known. The accurate analytic solution of the earthing
resistance excepted for the electrode of the special form such as a rotating ellipsoid electrode cannot be obtained. The
earthing resistance of the electrode such as a rod-shaped and a plate-shaped is computed by approximated analysis.
There are methods of earthing simulation such as the tank model method or Laplace numerical analysis equation
method (for example, the finite element method) used to estimate a shaped earthing resistance without analytic answer.

This paper discusses the results of examining; comparing and analyzing the earthing resistance produced using the
shape factor method which focuses on the shape of the earthing electrode.
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Table 2 The measurement results of driven rod

HEAB O < ik [m] ab
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Fig.6 The shape factor of the driven rod
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Table 3 The size of the plate electrode
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Table 4 The measurement results of plate electrode

B O % [m] ab
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Fig.8 The shape factor of the plate electrode
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Table 5 The size of the disk
type electrode
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Table6 The measurement results of disk type electrode

BEHABED T % a [m]
0.05 0.10 0.15
Lm] 0.05 0.10 0.15
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R.L/p 0.514 0.507 0.501
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Fig.10 The shape factor of the disk type electrode
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Table 7 The measurement results of the
cylinder type electrode (Pattern @)

FETIOLLE®@ED)|  LIm] R Q) | RoL/p0
0.01 1287 0.221
11 0.02 612 0.210
0.03 390 0.201
0.02 757 0.263
2:1 0.04 372 0.259
0.06 244 0.255
0.03 582 0.299
31 0.06 282 0.291
0.09 184 0.284
0.04 463 0.320
41 0.08 227 0.314
0.12 149 0.309
0.05 393 0.340
5:1 0.10 191 0.331
0.15 124 0.322
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Table 8 The shape factor of the cylinder
type electrode  (Pattern @)

ab 1:1 2:1 3:1 4:1 5:1
TRREIK | 0.231 0.267 0.307 0.326 0.349
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Table 9 The measurement results of the
cylinder type electrode (Pattern @)
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Fig.13 The shape factor of the cylinder
type electrode (pattern @) (a’b=1:3)
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Table 10 The shape factor of the cylinder
type electrode (pattern @)
ab 11 1:2 1:3 14 1.5
R mEBK | 0231 0.279 0.340 0.381 0.407
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Table 11 The calculation conditions of the electrode,

and earthing resistance
R R FARAR
. AEEEL Wi
Fiim) 0.015| 1.5 0.9 0.30
L H# acb 1:100 1:1 —_
BRBRE K 0914 - 0.299 0.520
BB 0610 0330 | 1.73:p

BETWVOLEG@D)| L [m] R, Q] R.L/p
0.02 757 0.277
1:2 0.04 377 0.276
0.06 250 0.275
0.03 648 0.335
1:3 0.06 319 0.330
0.09 209 0.325
0.04 538 0.374
1:4 0.08 266 0.370
012 174 0.363
0.05 460 0.401
1:5 0.10 226 0.394
0.15 149 0.389
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