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We propose a new monitoring system by using the neutral current of transformers at substa-

tions of an electric power company named “neutral current monitoring”. It means that we have

been measuring the telluric field by using the power line system in order to monitor the electromag-

netic state of the underground over an extended time period. The principle of this system is as

follow : the neutral points of the transformers in the substations are grounded to the earth and

power lines connect them. If the neutral points of the transformers correspond to the grounded

electrodes and the power line between substations corresponds to the electric wire between the

electrodes, we can observe the telluric field and change of the electromagnetic structure of the

underground between substations by measuring the current which flows at the neutral point of the

transformer to some extent.

We found that the neutral current is a ected by various factors such as the geomagnetic

changes and artificial noises like as the conventional telluric field observations. We would be able

to investigate the underground electric conductivities near the substations by calculated response

function between geomagnetic field data and neutral current data.

: neutral current of transformers, telluric field observation, geomagnetic variation
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Abstract

Key words

A Preliminary Report

An Approach of the Continuous Electrical State Moni-
toring by Using the Ground Wire of Neutral Point at
Extra-high Voltage Substations
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Fig. . The conceptual figure of the measurement of

the current by the power line system.

km km

Uyeshima,

Fig.

Fig.

GIC Geomag-

netic Induced Current

: Albertson , Lundby

Boteler

et al., et

al.,

et al.,

+

+*

+*

,*

+

,

+,*

,**1

+

,

+

+

+

+31.

, , +32/

+332 +2.1

+323 - +-

,

-



� �� � ���	
�

�



��

 �

�
�

�

�
�

�

�

� 
 �
�� � �

� � �
�

� �
�

�
� � 
 �


 � � �
� � �
� � �
� �

�
� � 
 �


 � 
 �
�

� �
� � �

� � 

� �

�
� �

� 


 � �� � � ��
�

� � �

� �

� � ��� �� �����������
�  !"# � $%&' ( �
)	*+,- 
!"#�.� �./0 12 � �34
56(7�8 &9:� ;� &<=

/> ? & @ �
$% �A ( B � � C D
(��= /> E�.��=F �G ��
H�)	IC(� �����J���=&
K � � � L/0MN C O� �&
4P Q=6C>�P ��R+S� T
=U.� 0 ����H � �
A 7�VW ><XY Z[�����
\ � ]^> A ���� C\
Q= F &A /4=�/>��_C`T

� $% � a�
( �Y � A �J�� ]

b �c / ( d e � f� M
�g��hi+� [ � � j� $ �A C(� �A � Q

/ 2 �F � k�A l> �A (��= /<Y mn>
(�C Z(��= 6�X/ j� K � �A (���� /<= �>A

&A [���>6� o;/<=& 6 �pq(� _^ X/�6� r/ (
�K � >A /0 1 s > ( � � t 0 � (�
�7Y P�u /<��_0(��� A > � �= �a
dU_ /> v � (��= <= $%�wx�y � V z

�m{ � / �A � �#|
} a� Y ; �
( � ��= �J���� X ~
}	
�/ (��= A 1� �-
� �P/ (� � �� � ��+�C� D�6C0`T ��Yy 1 �

�+�����# ����&A [��6 � ��� (��=
C� Z(��= �7 ��n/ (�� A > � �S�

U_ �V U_ />6� � �
�+� CQ=���,+}C � ��
�w� & � �� � F &�� ���� � [�� A /<= � A
/<=C� (� �/� �����i�+ > 7�V �� & [��7
��
�J��� 8��� �& 1� t Y [^� R�	"#   � C(�¡
/>�P 1�¢ � ��C6£� ( � A _^ � � ¤Y¥.w ¢
¦Q= L&§0 4� & �=6C� / � X/� �A (��= 6
( �C �¨© �� ���� �= �� A /A [�� C C� D
� 4[& 4PF�=6C� (��= >j /Jw

c /> �ª« ¬­ ® �¯ � c �A � Q=°¦X/���_^
G Q=�H b�Y � A � � C(�2±� & (��= �CT²³
pq(� ] \ /� U_
´�µ¶( ­ & D ­ � r/<=d · � � ��= �A (�7
¸ _^ ¸ /A � Q=6C�( Y �C � �� k �V �¹

������ � 	
 ��


 
 � � �	�
� � �
��� � � ��	

�� � ��

��  �!	"# �	$
� ���	� % & ' �
 �( )

�� * +	� ,
���	�

� 
 
 � - .�/ ) �

� �( 0	12 3

�	� � 4+5 ���	�
% 6 7
8	" 9 ���	� % �:

� �	� + % ;
<=�	$ � ����� 	� 1>

? ���	� �� % 9
? � � @ ��! AB C�	$ DE �	$ DFG�	$ H

I �: J ; �	$ %� %�K> L
<=�	$ � + ���	�� % M ���	� % �	$

7 �:J � 
 �� ���	� % �	$ N %
�	��( % � ? ? � AB


 �: %�OP ? Q. AB �: : @R S� L
T U % ����� � 	� VW�X@ %

Y #Z	" 0	 [ � \]^ � ^ _ 1
D` ab c^ $ �	$ ���	� % ����� d	� e f 	�g
�
 �( hi�	�%4 j6 %� S k
�	$ AB �: l �:ABJ ) � m

���	� n % j6o> � p
7 L q %�
rs t`u# v �w # �
���	��( : f 	
 5 + q 1> �	� %� q %

4 �xf 	 � yZ #8 zW/ %� 1>
: �	$ � {� � 	� |

�	$ } Q.} ~ q %� # � � � �� }
- � ���	� � L | yy8/ %� %

: �	$ 5 > � ��� q %� % �	� ���	� )
	� � � �� �

# 	" �:J� � ( � �� # 	" % � ���	
� ? ���	� �� % � �� � �� �

�� G #OP �:ABn
�: (. ) 5 A � C �5 �
 �( hi�	� %

#! u�= 8! % �� # �
 S� �O �� �
 �

� �������	
���
���� �
����	
�����

�

�
�

267

telluric field observation station, and hypocenters from

Fig. . The distribution map of substations, the Atsugi

to .
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Fig. . The fluctuation of neutral currents and geomagnetic components observed at the Kakioka geomagnetic

observatory during the large magnetic storm from Nov., to Nov. , .
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Fig. . The figure shows the daily variations of the neutral current observed at the Higashi Yamanashi substation

from Aug. to , . The open rectangular on Aug. shows DC-driven train stopped due to Typhoon No. .

Fig. . The change of the neutral current at the Shin-Hadano substation and the temperature at the Ebina AMEDAS

observatory from to .
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Fig. . The neutral currents at each substation and the electric potential di erences at Atsugi station observed

from June , to June , . The geomagnetic variation at Kakioka, the temperature and rain fall at

Atsugi station are also shown.
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Fig. . Calculated inter-station transfer functions

between the Shin-Hadano neutral current data and

the Kakikoka magnetic data.

Fig. . An example of the temporal observation near the Shin-Fuji substation on December , .
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