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1. Form of equipment of the high voltage 
demand equipment in Japan



fisuel seminar – 15 and 16 October  2024

Fédération Internationale pour la Sécurité des Usagers de l'Electricité
International Federation for the Safety of Electricity Users
Federacion Internacional para la Seguridad de los Usuarios de la Electricidad

5

Classification based on receiving-end voltage in Japan

7,000 VAC600 VAC

Alternating 

current0V

7,000 VDC750᧢VDC
Direct 

current

0V

Extra high 

voltage
High voltageLow voltage

Receiving-end voltage of housing

100 VAC, 200 VAC

Receiving-end voltage of a business facility

6,600 VAC
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Classification based on 
receiving-end voltage in Japan

Transmission 

line
Distribution line

Transmission 

line tower

Medium-scale factory

Electric 

distribution pole

Extra high voltage

(66 kV to 500 kV)

Extra high voltage
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High voltage
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(100 to 200 V)
Extra high voltage

(66,000 V)

Large-scale factory, etc.

Nuclear power plant

Hydroelectric power plant

HousingShop

Thermal power 

plant

Grid substation Distribution substation 

Hospital

Electric 
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Electric 
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Outsourcing system of high voltage demand equipment inspection

Outsourcing
91%

Appointment
4%

Supervision
2%

Concurrent 
appointment

2%

Appointment by 
permission

1%

Details of appointment mode
Electrical energy demand 

according to voltage category

National 

government
Owner

Chief electrical 

engineer

Application for approval of 
outsourcing

Approval

Outsourcing of safety 
inspection management

Source: Edited based on METI material

Low voltage
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Outsourcing system of high voltage demand equipment inspection

BuildingFactory Hospital

Outsourcing contract

(1) With 3 years or more of practical experience

(attendance on lecture meetings)

Solar power plant, energy storage plant Less than 5 MW

Thermal power, hydroelectric power, and 

wind power plants
Less than 2 MW

Chief electrical 
engineer

(2) The chief electrical engineer performs 

inspection by him- or herself, and as for the 

number of pieces of equipment of which each 

engineer can be in charge, the total score of the 

values calculated based on the types and sizes 

of electrical equipment is less than 33 .

(3) Equipment interconnected  at high voltage (7 

kV or less)

(4) The output of the power generation equipment 

for which outsourcing can be done is as listed in 

the table below.
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Mode of demand equipment in 
Japan

[Demand equipment in a common tenant building (8 story)]

[Demand equipment in one of the most popular convenience 
stores in Japan]

[Demand equipment installed on an electric pole]
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[Demand equipment of the open frame type]

[Demand equipment of the cubicle type (front)]

[Demand equipment of the cubicle type (back)]

Mode of demand equipment in 
Japan
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2. Major accident cases and preventive 
measures in electrical equipment
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Irregularity in 
maintenance

15%

Natural phenomena
15%

Contact with other objects
9%

Accident caused by fault 
of a third party

8%

Willful misconduct or 
negligence

2%Irregularity in equipment
1%

Others
26%

Reason unknown
24%

Natural 
degradation

64%

Incomplete 
maintenance

22%

Overload
14%

Irregularity in 
maintenance

Lightning
47%

Wind and rain/ 
flood
45%

Others
8%

Natural disasters

Ratios of electrical accident occurrence

Prepared based on the Accident Statistical Material for Fiscal Year 2022 of the Electrical Safety Inspection Associations in Japan 
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Natural degradation
64%

Incomplete 
maintenance

22%

Overload
14%

Irregularity in 
maintenance

Cases of accidents caused by 
irregularity in maintenance

Hospital

Building/Co

mmon 

household

Customer

Electrical 

equipment

Electric power 

company

Power 

generation plant

Power 

outage
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high voltage CV cable electrical breakdown 
(burnout)

Fuse burnout due to 
degradation over timeNatural degradation

64%

Incomplete 
maintenance

22%

Overload
14%

Irregularity in 
maintenance

Cases of accidents caused by 
irregularity in maintenance
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[Fire caused by a tracking 

phenomenon ]

Source: Tokyo Fire Department

Mark of a ground 

fault

Place of 

intrusion

Natural degradation
64%

Incomplete 
maintenance

22%

Overload
14%

Irregularity in 
maintenance

Cases of accidents caused by 
irregularity in maintenance

[Power outage accident 

caused by intrusion of a 

small animal]
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[Octopus wiring  

exceeding the rated 

capacity]

[Heated circuit breaker 

caused by overload]

Natural degradation
64%

Incomplete 
maintenance

22%

Overload
14%

Irregularity in 
maintenance

Cases of accidents caused by 
irregularity in maintenance
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Preventive measures against accidents 
caused by irregularity in maintenance

[Replacement of a defective outlet] [Retightening of circuit breaker connections]

[Inspection of a distribution 

board]
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[Precision inspection by disconnecting demand 

equipment]

[Measurement of insulation resistance of 

electrical circuits]

[Inspection and cleaning of 

electrical equipment]

Preventive measures against accidents 
caused by irregularity in maintenance
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Good 
result

Poor 
result

[Precision inspection of a high voltage 

CV cable]

[Maintenance of a circuit 

breaker]

[Maintenance of a circuit 

breaker]

Preventive measures against accidents 
caused by irregularity in maintenance

L
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u
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Recording chart

L
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u
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Measurement time

Measurement time

Recording chart
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Electrical accidents caused by disasters

Lightning
47%

Wind and rain/flood
45%

Others
8%

Natural disasters
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Material: Prepared from the Disaster Database of the Centre for Research on the Epidemiology of Disasters 

(EM-DAT) of the Université catholique de Louvain  (EM-DAT); as of 2018

Statistics of 1985–2018

Ratios of the number of occurrences of natural disasters in Japan
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Electrical accidents caused by disasters
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[Switchgear damaged by a lightning stroke]

[Control circuit damaged by a lightning stroke]

Lightning
47%

Wind and rain/flood
45%

Others
8%

Natural disasters

Electrical accidents 
caused by disasters
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Preventive measures against electrical 
accidents caused by disasters

[Installation of a lightning arrester in 

a high voltage circuit]

[Installation of a lightning arrester in a low 

voltage circuit]



fisuel seminar – 15 and 16 October  2024

Fédération Internationale pour la Sécurité des Usagers de l'Electricité
International Federation for the Safety of Electricity Users
Federacion Internacional para la Seguridad de los Usuarios de la Electricidad

24

[Motors damaged by a flood]

[Circuit breaker damaged by a flood]

Lightning
47%

Wind and rain/flood
45%

Others
8%

Natural disasters

Electrical accidents caused by 
disasters
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Source: METI website on the "Guidelines on the Preventive 

Measures against Water Intrusion in Electrical Equipment in 

Buildings (Final Draft)"[Elevation of electrical equipment]

Preventive measures against electrical 
accidents caused by disasters

Image of the cross section of a building

Solar power 

generation 

equipment

Rooftop
high voltage receiving 

and substation 

equipment

Emergency 

power 

generator

Storage 

battery

Installation of 

electrical equipment 

on rooftop

Installation of pumps 

and power boards at 

elevated positions

Raising the 1st 

floor surface
Set water intrusion 

depth

GL. + 0.3 m

Miscellaneous 

water tank

Water 

receiving 

tank

8th floor

7th floor

6th floor

5th floor

4th floor

3rd floor

2nd floor

1st floor
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[Substation 

equipment damaged 

by an earthquake]

[Air conditioner 

outdoor unit 

damaged by an 

earthquake]

Lightning
47%

Wind and rain/flood
45%

Others
8%

Natural disasters

Electrical accidents caused 
by disasters



fisuel seminar – 15 and 16 October  2024

Fédération Internationale pour la Sécurité des Usagers de l'Electricité
International Federation for the Safety of Electricity Users
Federacion Internacional para la Seguridad de los Usuarios de la Electricidad

27

Secure the equipment firmly to the 

foundation
Take vibration prevention measures

Preventive measures against electrical accidents 
caused by disasters
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Comprehensive measures against 
electrical accidents

[Pamphlet for raising electrical safety 

awareness]

[Seminar for 

electrical 

engineers]

[Seminar for users 

of electricity]
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3. Increasing inspection efficiency
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Smart Safety Inspection

[Electrical leakage 

sensor]

Once every 

two months

Once a month

[Electrical leakage sensor & 

current sensor]

Once every 

three months
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Increasing work efficiency

Increasing work efficiency by utilizing AIExisting work (preparation of a lot of materials)

Through AI learning ...
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MERCI – THANKS
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