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Chapter I.  General 

Article 1.  In this Notification, the terms and definitions given in the following apply: 

 

(1) Enclosure    an enclosure which is requisite for maintaining explosion-protection properties 

of electrical equipment, such as external casings, external coverings, protective covers, etc.  

 

(2) Surface joint    place where corresponding surfaces of parts of an enclosure of electrical 

equipment come together, with a gap having a passage from the inside of the enclosure to the 

outside 

 

(3) Type of gas-explosion protection "Flameproof enclosure"    type of protection applied to 
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an enclosure which can withstand internal explosion pressure and prevent the ignition of 

flammable gases (hereinafter referred to as gases) or ignitable vapours (hereinafter referred to as 

vapours) surrounding the enclosure by the flame of explosion, when gases or vapours enter the 

enclosure and cause an internal explosion. 

 

(4) Type of gas-explosion protection "Pressurized enclosure"    type of protection applied to 

an enclosure, the ingress of external gases or vapours into which is guarded by supplying or 

enclosing a protective gas, such as air, nitrogen, carbon dioxide, etc.  

 

(5)Type of gas-explosion protection "Increased safety"     type of protection applied to 

parts(excluding non-current-passing parts) of electrical equipment, which, during normal service 

or under normal current-carrying conditions, do not cause arcs or sparks or high temperatures 

capable of becoming an ignition source and to which an increased degree of safety is provided in 

terms of insulation, temperature-rise, mechanical damage from the outside, etc.  

 

(6) Type of gas-explosion protection "Oil-immersion"     type of protection in which parts of 

electrical equipment, which can cause sparks or arcs or high temperatures capable of becoming 

an ignition source, are immersed in an insulating oil, and thus preventing the ignition of gases or 

vapours 

 

(7) Type of gas-explosion protection "Intrinsic safety"     type of protection in which any 

sparks, arcs or heat occurring in parts of electrical equipment have been confirmed by tests, etc. 

that they are incapable of causing the ignition of gases or vapours  

 

(8) Type of gas-explosion protection "Special"     type of protection applied to electrical 

equipment, other than those defined in the above (3) through (7), and the explosion-protection 

properties of electrical equipment against gases or vapours are confirmed by tests, etc. 

 

(9) Type of dust-explosion protection "Ordinary enclosure"     type of protection in which an 

enclosure is so constructed that outside dusts find it difficult to enter the enclosure by providing 

surface joints with a gasket, or by making the width of surface joints longer and so forth, and in 

which temperature-rise of the enclosure is limited so that the ignition of flammable dusts (except 

for explosive dusts) outside the enclosure does not occur  

 

(10) Type of dust-explosion protection "Special enclosure"     type of protection in which an 

enclosure is so constructed that dusts outside the enclosure are prevented from entering the 

enclosure by providing surface joints with a gasket, etc. and in which the temperature-rise of the 

enclosure is limited so that the ignition of explosive dusts outside the enclosure does not occur 

by limiting temperature-rise of the enclosure  

 

(11) Gap    maximum distance between the corresponding parts or surfaces of a joint, or 

maximum difference between the diameters of the bore and the cylindrical component, when the 

inside of electrical equipment is below the atmospheric pressure 

 

(12) Width of joint    shortest path through a joint corresponding to the gap when the gap is 

maintained at or less than the allowable value given in para.1, Article 7 and Article 8, 



respectively  

 

(13) Explosion class    degree of ignitability of gas or vapour, classified according to the 

minimum distance between the corresponding surfaces of a joint of the test enclosure when the 

explosion test is conducted and a flame propagation occurs to the exterior (hereinafter referred to 

as " flame propagation limit" ) 

 

(14) Ignition group    degree of flammability of gas or vapour according to the value of the 

ignition point 

 

(15) Shrouding    structure applied to parts surrounding the heads of screws fastening an 

enclosure of electrical equipment where the screws are incapable of being loosened without 

special tools 

 

(16) Creepage distance    shortest distance along the surfaces of insulating materials between a 

bare live part and other parts which shall be insulated from the bare live part  

 

(17) Clearance    shortest distance through air between a bare live part and other parts which 

shall be insulated from the bare live part 

 

Article 2.  Electrical equipment under the provision of para.1, Article 280 of the Ordinance on 

Industrial Safety and Health (the Ministry of Labour Ordinance No.32, 1972) (hereinafter 

referred to as "the Ordinance") shall be of protection 'flameproof enclosure' type, 'pressurized 

enclosure', 'increased safety', 'oil immersion', 'intrinsic safety' or 'special'. 

 

2. Electrical equipment under the provision of para.1, Article 281 of the Ordinance shall be of 

dust-explosion protection type 'ordinary enclosure' or 'special enclosure'. 

 

3. Electrical equipment under the provision of para.1, Article 282 of the Ordinance shall be of 

dust-explosion protection 'special ' type. 

 

Article 3.  Electrical equipment shall be so constructed that it is easily inspected and repaired; 

and the materials used shall be electrically, mechanically, thermally and chemically durable. 

 

Article 4.  Electrical equipment shall attach to easily visible part with label which indicates the 

following items: 

 

(1) Type of (gas- or dust-explosion) protection: Electrical equipment integral with two or more 

types of protection may indicate only a type of protection applied to the main body of electrical 

equipment, except when necessary for proper handling or securing safety. 

 

(2) Explosion class (only for 'flameproof enclosures' ) and ignition group: Where gases and 

vapours are specified, the indication of explosion class and ignition group may be omitted by 

instead indicating their names. 

 

(3) Ratings of circuits in electrical equipment of protection type 'intrinsic safety' or 'special ' and 



the essential points of conditions of use: 

 

2. Type of protection, explosion class and ignition group shall be indicated by the symbols 

shown in the following tables, respectively: 

 

(1) Kind of type of protection 

Kind of type of protection  Symbol 

Flameproof enclosure d 

Pressurized enclosure f 

Increased safety e 

Oil-immersion o 

Intrinsic safety i 

Special s 

Dust-explosion-protection    Ordinary DP 

Dust-explosion-protection    Special SDP 

(2) Explosion class 

Limit of flame propagation (mm) Symbol 

Over 0.6 1 

Over 0.4 and not more than 0.6 2 

Equal to or less than 0.4 3(3a 3b 3c 3n) 

Note: 3a, 3b, 3c and 3n denote water gas, carbon disulfide, acetylene and all gases and vapours, 

respectively. 

(3) Ignition group 

Ignition point (degree) Symbol 

Over 450 G1 

Over 300 and not more than 450 G2 

Over 200 and not more than 300 G3 

Over 135 and not more than 200 G4 

Over 100 and not more than 135 G5 

3. Despite the provisions of the two preceding paragraphs for electrical equipment which is 

considered to be in conformity with the provisions of Chapter 2 (excluding Section 6) through 

Chapter 4, based on the following Article, the method of the indication according to the two 

preceding paragraphs may be that approved by the Director-General of the Labour Standards 



Bureau, the Ministry of Health, Labour and Welfare.  

 

Article 5.  Among electrical equipment not in conformity with the provisions of Chapter 

2(excluding Section 6) through Chapter 4 (hereinafter referred to as the provisions in this 

Article), that in which special materials are used or special configurations are adopted, or which 

is used in special locations, or which is manufactured on the basis of the international standards 

relevant to the provisions and confirmed by tests, etc. to be equivalent in explosion-protection 

properties to that in conformity with the provisions, is deemed to be in conformity with the 

provisions. 

 

 

Chapter II.  Types of gas-explosion protection 

Section 1.  Flameproof enclosures 
 

Article 6.  A flameproof enclosure (hereinafter referred to as the enclosure in this Section) on 

electrical equipment (hereinafter referred to as the electrical equipment in this Section) of the 

internal volumes (excluding those of iron cores, windings, contacts and parts which are requisite 

for operation, hereinafter the same) shown in the following table, shall withstand the internal 

pressures corresponding to the explosion classes of gases or vapours given in the table. 

Internal 

volume (cm
3
) 

Explosion class of 

gases & vapours 

Internal pressure 

Over 2 and 

not over 100 

1 or 2 0.8 MPa 

3 1.5 times the maximum explosion pressure measured by the 

explosion test, or 0.8 MPa where the 1.5 times pressure is 

not more than 0.8 MPa 

Over 100 1 or 2  1 MPa 

3 1.5 times the maximum explosion pressure measured by the 

explosion test, or 1 MPa where the 1.5 times pressure is not 

more than 1 MPa 

The explosion test means a test conducted by exploding the gas or vapour in an enclosure having 

the same internal volume and configuration as the electrical equipment. 

 

Article 7.  The gap (excluding that between the enclosure and the rotating shaft, hereinafter the 

same in this Article) and the width of joints shall not be more than the maximum allowable gap 

and not be less than the minimum width of joints, respectively, corresponding to the internal 

volumes of the enclosure, as shown in the following table: 

Internal volume 

V (cm
3
) 

Gap and width of joint (mm) Minimum 

allowable width of Maximum allowable gap (W) Minimum 



Explosion  

class 1 

Explosion  

class 2 

Explosion 

class 3 

allowable 

width of joint 

(L) 

joint where there is 

a hole in the joint 

(L1) 

V  2 0.3 0.2 0.1 5 5 

2 V 100 0.2 0.1 
50% of the max. 

gap which does not 

cause a flame 

propagation 

10 6 

100 V 2000 0.25 0.15 15 8 

2000 V 
0.3 0.2 25 10 

0.4 0.25 40 15 

Where the internal volume exceeds 2,000 cm
3
 and W exists between 0.3 and 0.4 for explosion 

class 1 or between 0.2 and 0.25 for explosion class 2, the values of L and L1 shall be calculated 

by proportion from the numerals in the table. 

 

2. The provision of the preceding para. is not applied where the joints need not be opened for 

operation or inspection, and where the gasket in conformity with the following items are 

mounted : 

 

(1) The material shall be metallic or non-flammable. 

 

(2) The width of contact planes between the gasket and the enclosure shall conform to the values 

of L in the preceding para. However, it may conform to the values of L1 in the preceding para. 

where the gasket is press-fitted at all times. 

 

(3) The gasket shall be mounted so as not to be pushed out from the place when an internal 

explosion occurs inside the enclosures. 

 

Article 8.  The gap and the width of the joints between a rotating shaft and the enclosure shall be 

not more than the maximum allowable gap and not less than the minimum width of joints, 

respectively, corresponding to the internal volume of the enclosures and the kind of bearings, as 

given in the following table: 

Internal volume 

V (cm
3
) 

Gap and width of joint (mm) 

kind of bearing 

Ball-and-roller bearings Plain bearings 

Maximum allowable 

gap (the difference of 

diameter) (W) 

Minimum 

allowable width 

of joint (L) 

Maximum allowable 

gap (the difference 

of diameter) (W)  

Minimum 

allowable width 

of joint (L) 

Explosion 

class 

Explosion 

class 

Explosion 

class 

Explosion 

class 

1 2 3 1 2 3 1 2 3 1 2 3 

V  2 0.45 0.3 0.15 5 0.3 0.2 0.1 5 

2 V 100 0.3 0.2  10 0.2 0.1   15 



100 V 500 0.45 0.3 15 0.3 

 

25 

 
500 V 

0.45 0.3 25 
0.5 40 

0.6 0.4 40 

50% of the maximum gap which does not cause a flame propagation in the explosion test  

 

Where the internal volume exceeds 500 cm
3
 and W of ball-and roller bearings exists between 

0.45 and 0.6 for explosion class 1 or between 0.3 and 0.4 for explosion class 2, the values of L of 

ball-and roller bearings shall be calculated by proportion from the numerals in the table. 

 

Article 9.  The surface joints in respect of the widths of the joints specified in the two preceding 

Articles shall comply with the following items: 

 

(1) The material of one side of the surfaces shall be metallic.  

 

(2) The surface roughness shall be equal to or finer than 25-S specified in the Japanese Industrial 

Standard B0601(Surface roughness), except where the surface roughness is equal to or finer than 

35-S for the width of joints not less than 40 mm. 

 

(3) Coating with paint or oil is not permitted, except where a thin oil film is applied for anti-

corrosion or water-proofness. 

 

Article 10.  Make-break contacts and conductors shall not be immersed in oil. 

 

Article 11.  Where screws are used, the following requirements shall be met: 

 

(1) Screws which are necessary for maintaining the flameproof properties of the joint and can be 

loosened from the outside shall be shrouded and provided with appropriate measures to prevent 

loosening.  

 

(2) Screws for fastening the enclosure shall be strong enough to withstand sufficiently the 

pressure of an internal explosion. 

 

(3) Screws shall not penetrate the walls of the enclosures, unless much difficulties arise in the 

construction of the enclosures if they are not allowed to penetrate the walls. 

 

2. Where screws penetrate the walls of the enclosures and the holes for penetration are the 

clearance holes, the diametrical difference and the length of the penetration hole shall be not 

more than the maximum allowable gaps and not less than the minimum allowable widths of joint 

specified in Article 7, respectively. 

 

Article 12.  Peep windows shall not be larger than 100 cm2 and shall be so constructed that the 

light transmitting plates can be replaced. 

 

2. The light transmitting plates of peep windows shall comply with the following requirements: 

 



(1) Light transmitting plates shall be made with the toughened glass specified in the Japanese 

Industrial Standard R 3206 (Toughened glass) or the laminated glass specified in the Japanese 

Industrial Standard R 3205 (Laminated glass), or with non-flammable materials equivalent in 

strength to the toughened or laminated glass. 

 

(2) Light transmitting plates shall not be damaged when subjected to the impact of a 200 gr. steel 

ball falling from the height of 200 cm, under the condition of their mounting on peep windows.  

 

Article 13.  The temperature-rise of external surfaces of the enclosures due to heat produced in 

live parts such as make-break contacts, windings, etc. shall not be more than the values of the 

limit of temperature-rise indicated in the following table, corresponding to the ignition group of 

gases and vapours: 

Ignition group of gases and vapours Values of limit of temperature-rise(degree) 

G1 

G2 

G3 

G4 

G5  

320 

200 

120 

70 

40 

 

Article 14.  When the electrical equipment is connected with external conductors, the flameproof 

or increased safety terminal boxes shall be used. 

 

2. Where the electrical equipment is integral with two or more pieces of electrical equipment and 

external conductors connecting each electrical equipment are safely protected, the terminal boxes 

mutually connecting electrical equipment may be omitted despite the preceding para. 

 

Article 15.  The inside of flameproof terminal boxes shall comply with the following 

requirements: 

 

(1) It has a sufficient space for connecting conductors. 

 

(2) The terminals are arranged to make secure clamping possible. 

 

2. The provisions of Article 27 apply mutatis mutandis to the creepage distances and clearances 

in respect of bare live parts inside the terminal boxes in the preceding para., and those of Article 

28 to the mutual connections of live parts in the terminal boxes in the preceding para., 

respectively. 

 

Article 16.  The flameproof terminal boxes shall have a grounding terminal at both the inside 

and the outside, except where threaded metallic conduits are utilized for a grounding conductor 

or where a grounding terminal is fitted inside the terminal boxes of movable electrical 

equipment.  

 

Article 17.  The type of leading conductors from a flameproof terminal box to the main body of 

the electrical equipment shall be either flameproof-stud type or flameproof-packing type. 



 

2. The provision of the preceding para. applies mutatis mutandis to types of leading conductors 

from an increased safety terminal box to the main body of the electrical equipment. 

Section 2.  Pressurized enclosures 
 

 

Article 18.  Protective gas purging supply which provides a protective gas for purging into the 

enclosures (hereinafter referred to as the enclosure) of electrical equipment of protection type 

'pressurized enclosure' (hereinafter referred to as the electrical equipment) shall be able to 

maintain the internal pressure of both the electrical equipment and the relevant ducts at a value 

not less than 5 mm in water column when starting up and during service.  

 

Article 19.  The electrical equipment of the preceding Article shall be fitted with the protective 

devices specified in the following items: 

 

(1) The protective devices which do not permit the passage of current into the electrical 

equipment unless the passage of a protective gas of a volume not less than 5 times the internal 

volume of the enclosure has been completed 

 

(2) The protective devices which are capable of sounding an alarm or cutting off the current 

automatically, in the cases where the protective gas pressure may not be maintained at or over 5 

mm in water column.  

 

Article 20.  The electrical equipment which is charged with a protective gas inside the enclosure 

shall be fitted with a protective device that is capable of sounding an alarm or cutting off the 

current automatically in the cases where the protective gas pressure drops, during service, lower 

than that necessary for preventing the ingress of gases or vapours for which the electrical 

equipment is designed, except where the electrical equipment which is made not to leak the 

protective gas is equipped with a pressure-indicating device.  

 

Article 21.  The provisions of Article 13 apply mutatis mutandis to the temperature-rise of both 

the external surfaces of the enclosure and the protective gas exhausted from the enclosure. 

 

Article 22.  Screws which are used for maintaining the properties of explosion-protection and 

can be loosened from the outside shall be shrouded. 

 

Article 23.  For connecting the electrical equipment with external conductors, a pressurised, 

flameproof or increased safety terminal box shall be used. 

 

2. The provision of para.2, Article 14 applies mutatis mutandis to the electrical equipment 

integral with two or more pieces of electrical equipment  

 

Article 24.  Pressurized terminal boxes shall comply with the following requirements: 

 

(1) They shall be totally enclosed, excluding the parts which are necessary for a passage of 

protective gas to the main body of the electrical equipment, and they shall not be provided with 



any exhaust holes.  

 

(2)The boxes shall be so constructed that the surface joints and covers can be sealed.  

 

2. The provisions of para.1, Article 15 and Article 16 apply mutatis mutandis to the terminal 

boxes in the preceding para., those of Article 27 to the creepage distances and clearances in 

respect of bare live parts inside the terminal boxes in the preceding para., and that of Article 28 

to the mutual connections of live parts inside the terminal boxes in the preceding para., 

respectively. 

 

Article 25.  Types of leading conductors from pressurized terminal boxes to the main body of 

the electrical equipment shall be stud-type, packing-type, sealing-type, bushing-type or 

clamping- type. 

 

2. The provision of para.1, Article 17 applies mutatis mutandis to the types of leading conductors 

from flameproof terminal boxes to the main body of the electrical equipment, and that of the 

preceding para. to the types of leading conductors from increased safety terminal boxes to the 

main body of the electrical equipment, respectively. 

 

Section 3.  Increased safety 
 

Article 26.  Live parts (hereinafter referred to as the live parts in this Section) of increased safety 

electrical equipment (hereinafter referred to as the electrical equipment in this Section) shall be 

totally enclosed, excluding high-volt rotating machines, metallic resistors, batteries, etc. in which 

the live parts are sufficiently protected. 

 

2. In the provision of the main text of the preceding para., at least one of the screws for fastening 

the covers of the enclosure in which bare live parts are housed, shall be shrouded . 

 

Article 27.  The creepage distances and clearances shall not be less than the values given in the 

following table, corresponding to the values of rated voltage. 

Rated voltage (volt) Creepage distance (mm)  
Clearance 

(mm) D.C. A.C. 
Insulation 

Material 1 

Insulation 

Material 2 

Insulation 

Material 3 

Insulation 

Material 4  

            V 50 

   50 V 220 

  220 V 440 

  440 V 600 

  600 V 750 

  750 V 1200 

1200 V 1500 

            V 50 

   50 V 220 

  220 V 440 

  440 V 600 

  600 V 750 

  750 V 1200 

1200 V 1500  

1500 V 2000 

2000 V 3300 

   3 

   6 

   8 

 10 

 14 

 20 

 28 

 36 

 50 
 90 

    4 

    6 

  10 

  12 

  18 

  24 

  32 

  42 

  60 
110 

    6 

  10 

  12 

  16 

  22 

  30 

  40 

  50 

  72 
130 

    6 

  12 

  16 

  20 

  28 

  36 

  50 

  70 

  90 
160 

    3 

    6 

    8 

    8 

  10 

  14 

  20 

  28 

  36 
  60 



3300 V 6600 

6600 V 11000  

125 150 180 240 100 

1. Creepage distances and clearances applied to the wiring devices, circuit breakers for 

conductors, etc. on which the maximum allowable voltages are marked as a.c. rated voltages 250 

or 600 volts, and which, however, the working voltages are not higher than 220 or 550 volts, 

respectively, shall be those corresponding to the rated voltage of 220 or 550 volts in this table. 

2. Creepage distances and clearances applied to the disconnecting switches and a.c. circuit 

breakers on which the a.c. rated voltages are marked as 3,450, 3,600, 6,900 or 7,200 volts and 

which, however, working voltages are 3,000 or 6,000 volts, shall be those corresponding to the 

rated voltage of 3,300 or 6,600 volts, in this table, respectively. 

3. Insulation materials 1, 2, 3 and 4 in the column of creepage distance shall be those given 

below;  

a. Insulation material 1    Porcelain, glass, natural mica, mica set by non-organic adhesives, 

or moulded insulating material with ribs which uses non-organic fillings and is stable 

against leakage current.  

b. Insulation material 2    Mica set by organic adhesives, moulded insulating material 

without ribs which uses non-organic fillings and is stable against leakage 

current,moulded insulating material with ribs which uses organic fillings and is stable 

against leakage current, or moulded phenol insulating material with ribs which uses non-

organic fillings.  

c. Insulation material 3    Moulded insulating material without ribs which uses organic 

fillings and is stable against leakage current, moulded phenol insulating material without 

ribs which uses non-organic fillings, or laminated insulating material which is stable 

against leakage current.  

d. Insulation material 4    Varnish-coated and moulded phenol insulating material.  

 

2. The creepage distances in respect of the wall of recessed bolts or screws shall be calculated as 

given in the following: 

 

(1) In calculating the creepage distance where the gap between the rim of recessed bolts or 

screws and the wall of recesses is less than 3 mm, the path along the wall of recess from the top 

surface of recess to the top end of the bolts or screws shall be taken into account as a part of the 

creepage distance.  

 

(2) In calculating the creepage distance where the gap between the rim of recessed bolts or 

screws and the walls of recess is not less than 3 mm, the path along the walls of recess from the 

top surface of recess to the bottom of recess shall be taken into account as a part of the creepage 

distance. 
 

3. The creepage distances in respect of ribs shall be calculated as given in the following: 

 

(1) Where the height or thickness of ribs is less than 3 mm, the creepage distance shall be the 

"line of sight" distance between conducting parts. 



 

(2) Where the height or thickness of ribs is not less than 3 mm, the height shall be added in 

calculating the creepage distance. 

 

(3) Where ribs are engrafted on an insulator, excluding those which are equivalent in insulation 

to those without engrafting, the contour of the engrafted parts shall be taken as parts of the 

creepage distance.  

 

Article 28.  Mutual connections of live parts shall be conducted according to one of the 

following methods: 

 

(1) Screwing with unloosening fittings 

 

(2) Riveting or press-down connection 

 

(3) Soldering reinforced with sleeves, binding wires, etc. 

 

(4) Brazing by hard solder 

 

(5) Welding 

 

Article 29.  The surface area of peep windows shall be as small as necessary, and the light 

transmitting plates shall be replaceable. 

 

2. The light transmitting plates shall not be damaged when subjected to the impact of a 50 gr. 

steel ball falling from the height of 100 cm, under the condition that they are fixed to the peep 

windows. 

 

Article 30.  Limits of temperature-rise of insulated windings in the electrical equipment shall be 

taken lower by 10 degrees less than the values specified in the general requirements for the same 

kind of non-explosion-protected electrical equipment. 

 

Article 31.  The provisions of Article 13 apply mutatis mutandis to the temperature-rises of parts 

where gases and vapours may be accessible. 

 

Article 32.  For connecting the electrical equipment to external conductors, an increased safety 

or flameproof terminal box shall be used. 

 

2. The provision of para.2, Article 14 applies mutatis mutandis to the electrical equipment 

integral with two or more pieces of electrical equipment.  

 

Article 33.  The surface joints of increased safety terminal boxes shall comply with one of the 

following requirements: 

 

(1) The width of joints shall not be less than 10 mm, the roughness shall be equal to or finer than 

35-S specified in the Japanese Industrial Standard B0601(Surface roughness), and the joints shall 



be so constructed that they are sufficiently pressed on at all times, excluding small terminal 

boxes where the width of joints is not less than 6 mm and the surface roughness is equal to or 

finer than 18-S. 

 

(2) The gaskets shall be made of metal, asbestos, glass fiber, synthetic rubber or other materials 

of heat-resistance and durability, and shall be so constructed that they are sufficiently pressed at 

all times.  

 

2. The provisions of para.1 of Article 15 and Article 16 apply mutatis mutandis to the terminal 

boxes in the preceding para., Article 27 to the creepage distances and clearances in respect of 

bare live parts inside the terminal box in the preceding para., and Article 28 to the mutual 

connections of live parts in the terminal boxes in the preceding para., respectively. 

 

Article 34.  The provision of para.1 of Article 17 applies mutatis mutandis to the types of 

leading conductors from a flameproof terminal box to the main body of the electrical equipment 

and that of para.1 of Article 25 to the types of leading conductors from an increased safety 

terminal box to the main body of the electrical equipment, respectively. 

 

Section 4.  Oil-immersion 
 

Article 35.  The enclosures of type of protection 'oil-immersion' shall be totally enclosed. 

 

Article 36.  Parts of the electrical equipment in the preceding Article, which are not immersed in 

oil, shall be of protection 'increased safety' type. 

 

Article 37.  The oil tanks shall be equipped with an oil gauge or other appropriate devices which 

can easily check the height of the oil. 

 

Article 38.  Oil gauges shall be in compliance with the following requirements: 

 

(1) It is strongly constructed, and the light transmitting plates or tubes shall be replaceable 

 

(2) The light transmitting plates or tubes and the gaskets shall not be deteriorated due to the 

effect of hot oil. 

 

(3) Fluctuations in the oil surface due to the oil temperature changes shall be discernible from the 

outside. 

 

Article 39.  The oil gauges, etc. set forth in Article 37 shall be so constructed that in the instance 

where the insulating oil leaks as a result of damages, etc., the oil surface is maintained at a safe 

level over which high temperature parts that may become an ignition source, sparks or arcs will 

not appear.  

 

Article 40.  Screws which are used for maintaining the properties of explosion-protection and 

can be loosened from the outside shall be shrouded. 

 



2. Screws used for discharging the oil shall be provided with unloosening devices, in addition to 

the requirements of the preceding para.  

 

Article 41.  Oil switches, excluding those which are so constructed that an accumulation of 

decomposed gases due to arcs is small, whose rated making-breaking capacity is over 1 kVA or 

breaking capacity is over 25 kVA, shall have holes for gas exhaust. 

 

Article 42.  The temperature-rise of oil surfaces shall not be more than the values of limit of 

temperature-rise shown in the following table, corresponding to the ignition group of gases and 

vapours for which the electrical equipment is designed, respectively. 

Ignition group of gas or vapour Limit of temperature-rise (degree) 

G1  

G2  

G3  

G4  

G5 

60  

60  

60  

60  

40 

 

 

Section 5.  Intrinsic safety 
 

Article 43.  Electrical equipment of protection 'intrinsic safety' type (hereinafter referred to as 

the electrical equipment in this Section) shall have the circuits (hereinafter referred to as 

intrinsically safe circuits) in which any sparks, arcs or heat that will occur in normal operation or 

under short-circuits, grounding faults or wire-breaking conditions do not become an ignition 

source of gases or vapours.  

 

Article 44.  Parts constituting intrinsically safe circuits shall be totally enclosed, except where a 

total enclosure may impair the normal functioning of the electrical equipment and the live parts 

of the intrinsically safe circuits are sufficiently protected. 

 

Article 45.  Wiring of intrinsically safe circuits shall use a single conductor of not less than 0.3 

mm in diameter or a conductor of the same sectional area. 

 

2. Where the conductor set forth in the preceding para. is a stranded wire, the diameter of the 

element shall not be less than 0.3 mm in diameter.  

 

Article 46.  In electrical equipment (hereinafter referred to as the associated electrical equipment 

in this Section) consisting of intrinsically safe and non-intrinsically safe circuits (which are those 

other than intrinsically safe circuits, hereinafter the same), the conductors of both circuits shall 

not be bundled together or included in a multi-core cable, except where each circuit conductor is 

mutually shielded with certainty.  

 

Article 47.  Insulated conductors used in the associated electrical equipment shall comply with 

the following requirements: 

 



(1) The insulated conductors of intrinsically safe circuits shall have a dielectric strength of 800 

volts a.c. and those of non-intrinsically safe circuits 2,000 volts a.c., respectively. 

 

(2) Colours of insulated conductors of intrinsically safe circuits and non-intrinsically safe circuits 

shall not be the same. 

 

Article 48.  The dielectric strength of intrinsically safe circuits to the ground shall not be lower 

than 500 volts a.c. 

 

Article 49.  The requirements of Article 27 apply mutatis mutandis to the creepage distances and 

clearances for preventing an ignition of gases or vapours due to sparks, arcs or heat which are 

caused by the contacts of intrinsically safe circuits and non-intrinsically safe circuits. In this case, 

the rated voltage shall be taken as the sum of each rated voltage of the two circuits. 

 

2. Despite the preceding para., the creepage distance and clearance of printed circuits which are 

coated with resin, etc. may be reduced to one third of the values shown in the table of Article 27 

applied mutatis mutandis in the preceding para. 

 

Article 50.  Where the terminals of intrinsically safe circuits and non-intrinsically safe circuits 

are arranged on the same connection part, appropriate measures shall be taken for preventing 

accidental contacts of both circuits, such as by a separation not less than 50 mm or by installing 

isolating walls of sufficient strength and insulation.  

 

Article 51.  Among intrinsically safe circuit elements, those necessary for operation of the 

circuits shall comply with the following requirements: 

 

(1) Semi-conductors shall have a sufficient capacity. 

 

(2) Condensers shall be of sealed-type, and their rated voltages shall not be less than 3 times the 

voltages applied to them. 

 

(3) Two equivalent elements, excluding those given below, shall be used in parallel:  

 

  a. The isolating transformers which connects an intrinsically safe circuit and a non-intrinsically 

safe circuit and has the following construction and ability; 

 

    (a) When the external terminals are exposed, the distance between the terminals of different 

windings shall not be less than 50 mm or the terminals shall be protected with insulating 

materials against accidental contacts. 

 

    (b) The isolating plate shall be made of copper of not less than 0.1 mm in thickness and be 

constructed to isolate the windings with certainty. 

 

    (c) The primary windings shall withstand a voltage of 2,500 volts a.c. applied for one minute 

between the windings and the isolating plate.  

 



    (d) The secondary windings shall withstand a voltage of 1,500 volts a.c. applied for one 

minute between the windings and the isolating plate.  

 

  b. Wire-wound resistors which are used for limiting circuit currents and protected against wire-

loosening when the wire is broken.  

 

  c. Wire-wound resistors coated with or potted in resin, etc., with a diameter of not less than 0.2 

mm and used at a power not more than half the rated power.  

 

  d. Damping wires or those having the same function, assembled together with the relevant 

windings and mounted not to be detached from the outside.  

 

Article 52.  The associated electrical equipment, the non-intrinsically safe circuits of which are 

not explosion-protected, shall clearly show the following in addition to those markings stipulated 

in para.1 of Article 4: 

 

(1) Not to be installed in hazardous locations. 

 

(2) No amendments, etc. allowed to parts of the electrical equipment, wiring, etc. 

 

(3) For the terminals of intrinsically safe circuits in the associated electrical equipment, their 

identification. 

 

Section 6.  Special  

 

Article 53.  Electrical equipment of protection 'special' type shall be confirmed the properties of 

xplosion-protection against gases and vapours by tests, etc. 

 

Chapter III.  Types of dust-explosion protection 

 

Section 1.  Ordinary enclosure 

Article 54.  The surface joints of the enclosures of electrical equipment (hereinafter referred to 

as the electrical equipment) of dust-explosion protection 'ordinary enclosure' type, excluding 

those between the operating rods or rotating shafts and the enclosures (hereinafter the same in 

this Article) shall comply with the following requirements. However these requirements do not 

apply to the surface joints where gaskets are used. 

 

(1) The surface roughness of joints shall be equal to or finer than 35-S specified in the Japanese 

Industrial Standard B0601 (Surface roughness). 

 

(2) The widths of the joints shall not be less than 10 mm. 

 

(3) They shall be very closely contacted.  



 

2. Despite the main body of the text in the preceding para., the width of joints of the enclosures 

of small electrical equipment such as push-button switches, etc. may be not less than 6 mm 

where the surface roughness is not less fine than 18-S specified in the Japanese Industrial 

Standard B0601 (Surface roughness). 

 

3. The gaskets specified in the proviso of the preceding para.1 shall comply with the following 

requirements: 

 

(1) The materials shall endure the heat as the result of temperature-rise of the joints and shall not 

be easily damaged by wear, corrosion, etc.  

 

(2) The configuration of gaskets shall be fit for that of the joints. 

 

Article 55.  The surface joints between the operating shafts and the enclosures shall be so 

constructed that dusts outside find it difficult to enter the enclosures by fitting gaskets with 

gasket-glands or gasket-holders to the surface joints, providing rubber covers around the 

operating shafts, and so on.  

 

Article 56.  The surface joints between the rotating shafts and the enclosures shall be so 

constructed that outside dusts find it difficult to enter the enclosures by fitting gaskets, adopting a 

labyrinth structure the gap and the joint width of which is not more than 0.5 mm and not less 

than 30 mm, respectively, and so on. 

 

Article 57.  The requirements of para.3, Article 54 apply mutatis mutandis to the materials and 

configuration of gaskets specified in the two preceding Articles. 

 

Article 58.  Screws used for maintaining dust-proofness shall be provided with fittings against 

unloosening. 

 

2. Where the parts in the preceding para. Are screw-connected, the effective screw threads shall 

have at least the engagement of five. 

 

Article 59.  Limits of temperature-rise of parts in the electrical equipment shall be taken lower 

by 10 percent less than the values specified in the general requirements for non-explosion-

protected electrical equipment of the same kind. However, it may be reduced to 5 percent in the 

case where the electrical equipment is so constructed that the temperature-rise due to the 

accumulation of dusts is expected to be low. 

 

2. Limits of temperature-rise of the enclosures which dusts may contact shall be 80 degrees for 

the electrical equipment such as motors, power transformers, etc. which may be overloaded, and 

shall be 110 degrees for the others.  

 

Article 60.  When connecting the electrical equipment with external conductors, the terminal 

boxes of dust-explosion protection 'ordinary' type shall be used. 

 



2. The provisions of para.2 of Article 14 apply mutatis mutandis where the electrical equipment 

is integral with two or more pieces of electrical equipment, those of para.1, Article 15 and 

Article 16 to the terminals in the preceding para., and Article 25 to types of leading conductors 

from the terminals to the body of the electrical equipment, respectively.  

 

Article 61.  The provisions of Article 27 apply mutatis mutandis to the creepage distances and 

clearances in respect of bare live parts of the electrical equipment. 

 

Section 2.  Special enclosure 

Article 62.  The surface joints (excluding those between the operating rods or rotating shafts and 

the enclosures, hereinafter the same in this Article) of the enclosures (hereinafter referred to as 

the enclosures in this Section)of electrical equipment (hereinafter referred to as the electrical 

equipment in this Section)of dust-explosion protection 'special enclosure' type, shall be fitted 

with gaskets which will not be detached or loosened. However these requirements do not apply 

in the case where it is difficult to use gaskets in the joints of the enclosures which are not 

necessary to be opened, where the surface roughness of joints is equal to or finer than 18-S 

specified in the Japanese Industrial Standard B0601 (Surface roughness) and where the width of 

joints are not less than 15 mm and the joints are closely contacted. 

 

2. When using plane gaskets in applying the body of text in the preceding para., the widths of 

contact surfaces between the gaskets and the enclosures shall be at least the values given in the 

following table, corresponding to the length of joint surfaces. 

Length of joint surface (cm)  Minimum width of contact surface (mm) 

Not more than 30  

Over 30 and not more than 50  

Over 50 

  5  

  8  

10 

Article 63.  The joint surfaces between the operating shafts and the enclosures shall be so 

constructed that the width of contact surfaces is not less than 10 mm and that gaskets with a 

packing gland are provided. 

 

Article 64.  The joint surfaces between the rotating shafts and the enclosures shall be so 

constructed that the ingress of dusts from the outside is prevented by, for example, using gaskets 

of more than one layer or adopting a labyrinth structure, the gap and width of joints of which are 

not more than 0.5 mm and not less than 45 mm, respectively. 

 

Article 65.  The provisions of para.3, Article 54 apply mutatis mutandis to the materials and 

configuration specified in the three preceding Articles.  

 

Article 66.  Screws of parts which are necessary for maintaining dust-proofness and can be 

loosened from the outside shall be shrouded and provided with a fitting against loosening. 

 

2. Where the parts in the preceding para. are screw-connected, the effective screw threads shall 



have at least the engagement of five and be fitted with a locking nut or gasket. 

 

Article 67.  When connecting the electrical equipment with external conductors, a terminal box 

of dust-explosion protection 'special' type shall be used. 

 

2. The provisions of para.2, Article 14 apply mutatis mutandis where the electrical equipment is 

integral with two or more pieces of electrical equipment, and the provisions of para.1, Article 15 

and Article 16 to the terminal boxes in the preceding para., respectively.  

 

Article 68.  Type of leading conductors from a terminal box of the dust-explosion-protection 

'special' type shall be special dust-proof stud-type or special dust-proof packing-type. 

 

Article 69.  The provisions of Article 59 apply mutatis mutandis to the temperature-rise of parts 

of the electrical equipment and Article 30 to the temperature-rise of insulated conductors, 

respectively. 

 

Article 70.  The provisions of Article 27 apply mutatis mutandis to the creepage distances and 

clearances in respect of bare live parts of the electrical equipment. 

 

 

Chapter IV.  Miscellaneous provisions 

Article 71.  The allowable locking time of increased safety motors with cage-type rotors shall 

not be less than 5 seconds, except where it is apparent that the temperature of windings of motors 

will not exceed by a protective device the temperature corresponding to the allowable locking 

time. 

 

2. The motors under the provision of the preceding para. shall attach a label indicating an 

allowable locking time and an allowable locking current, in addition to the items given in 

para.1(excluding item 3), Article 4. 

 

Article 72.  Transformers (excluding measuring transformers in which low voltage circuits are 

grounded) used for transformation between a high voltage and a low voltage shall have an 

isolating screen between the high and low voltage winding. 

 

2. The provision of the preceding para. applies mutatis mutandis to the transformers used for 

transformation between a low voltage exceeding 300 volts and a low voltage up to 300 volts. 

 

Article 73.  Circuit-breakers and switches and controllers which are used in d.c.circuits shall not 

be of protection 'oil-immersion' type. 

 

Article 74.  Disconnecting switches shall be so constructed that all of the blades are made and 

broken by a single operating action and that the on-off condition of the switches is discernible 

from the outside. 



 

2. The disconnecting switches under the preceding para. shall be interlocked with the relevant 

power switches so that load current cannot be broken, or their operating parts shall be shrouded. 

 

Article 75.  Flameproof and pressurized fuses shall be those which do not have a possibility of 

increasing the internal pressure, resulting from the melting of fuses, such as cartridge fuses filled 

with arc-distinguishing medium, etc. 

 

2. Oil-immersed fuses shall not be used for purposes other than the protection of high voltage 

circuits of measuring or controlling transformers.  

 

3. The fuses under the preceding para. shall have a rated current and voltage not exceeding 6 

amperes and 6,900 volts, respectively, and shall be of enclosed type.  

 

Article 76.  Liquid resistors shall be of protection 'increased safety' type, and comply with the 

following requirements: 

 

(1) They shall be fitted with a liquid-level indicator. 

 

(2) Parts which may be corroded by the liquid shall use anti-corrosive insulating materials. 

 

(3) Oil-exhaust devices shall be so constructed that no oil leaks occur. 

 

(4) Screws used for oil-exhaust devices shall be shrouded and provided with fittings against 

loosening.  

 

Article 77.  Increased safety semiconductor-rectifiers shall not produce any sparks or arcs when 

the elements have caused faults, and the temperature-rise of the parts to which gases and vapours 

may have access shall not exceed the values given in Article 13. 

 

Article 78.  Batteries shall comply with the following requirements: 

 

(1) Holes for gas exhaust shall be so constructed that the electrolyte will not spatter. 

 

(2) The covering of cells shall be robustly constructed and the cell shall be contained in a case. 

 

(3) The height of a case shall not be less than half the depth of a battery container, and a case 

shall be firmly fixed in a battery container. 

 

(4) Creepage distances between cells placed side by side in a case shall not be less than 35 mm, 

and when the discharge voltage exceeds 24 volts, the distances shall be increased by 1 mm for 

every 2 volts exceeded. 

 

(5) Batteries shall be housed in a separate case or provided with isolating walls within a case, for 

a unit of voltage not exceeding 50 volts. In the latter case, the height of walls shall not be less 

than half the depth of battery container. 



 

Article 79.  Type of leading conductors from a terminal box to the body of flameproof 

measuring equipment which is used with the voltage and current not exceeding 250 volts a.c. or 

110 volts d.c. and not exceeding 1 ampere, respectively, may be flameproof resin-sealing type.  

 

Article 80.  Measuring equipment coming under the following cases may be of protection 

'increased safety' type: 

 

(1) Where the voltage or current circuits conform to one of the following items; 

  a. They do not have any moving current-passing parts. 

  b. Temperature-rise of any parts of measuring equipment, due to short circuits or faulted 

contacts, does not exceed the values given in Article 13 even if they have moving current-

passing parts. 

 

(2) Where power consumptions of glow-tubes, amplifying tubes and similar high vacuum tubes 

in measuring equipment do not exceed 100 volts-amperes.  

 

(3) In a circuit, when turnover switches, resistance transmitters or rotary or sliding variable-

resistors are made or broken, their sliding contacts are floated, or the resistance conductors are 

broken, and where circuit voltages, breaking currents and circuit inductances do not exceed 6 

volts, 20 milliamperes and 0.1 henries, respectively, and capacitancesare not included, excluding 

the case involving gases and vapours of explosion class 3. 

 

(4) Where the voltage of circuits having pure resistance only are 6 volts and the breaking current 

does not exceed 100 milliamperes, excluding the case involving gases and vapours of explosion 

class 3). 

 

(5) Where the temperature-rise of power transformers in measuring equipment does not exceed 

the values given in Article 13. 

 

Article 81. Increased safety measuring equipment shall comply with the following requirements: 

 

(1) When current passing parts with a sectional area not exceeding 2.5 mm2 are connected, they 

shall be soldered. 

 

(2) Where live parts of internal elements and circuits, which maximum working voltages are not 

higher than 220 volts, are insulated with insulation varnish, etc., the creepage distances and 

clearances shall not be less than 1.5 mm and 1 mm, respectively. 

 

Article 82.  Lighting luminaires and pilot lamps, etc. shall be provided with a protective cover 

and guards, excluding those which are installed at locations where no damages to them are 

expected or those which are constructed not to suffer serious damages and provided with a 

protective cover. 

 

2. The protective covers under the preceding para. shall comply with the following requirements: 

 



(1) The materials of the covers shall be of good quality glass, except where synthetic plastics 

which are resistant to the maximum temperature expected during service and which are 

physically and chemically stable, are used for flashlights with cells, or for increased safety 

fluorescent or pilot lamps.  

 

(2) A sufficient degree of safety shall be ensured in respect of the thickness, strength, gap 

between the lamp and the cover and so forth.  

 

(3) The fixing parts shall not be threaded. 

 

3. The guards under the provision of the preceding para.1 shall have a sufficient degree of safety 

in respect of the strength, size of grids, gaps between the lamp and the cover and so forth.  

 

Article 83.  The temperature-rise of parts of lighting luminaires and plot lamps, etc. shall not 

exceed the limits of temperature-rise specified for the parts. 

 

Article 84.  Unfixed luminaires shall comply with the following requirements: 

 

(1) Parts leading unfixed cables to movable luminaires shall withstand a load of 150 N.  

 

(2) Hand-carried flashlights with cells shall be those operated at a voltage not higher than 12 

volts and with a capacity of not more than 40 volts-amperes. 

 

(3) Cap lamps and inspection flashlights with cells shall be those operated at a voltage not higher 

than 6 volts and with a capacity not more than 7.5 volts-amperes.  

 

Article 85.  Wall outlets and plugs shall comply with the following requirements: 

 

(1) The wall outlets and plugs shall be so constructed that pulling-out and putting-in of the plugs 

are possible only when the switches concerned are interrupted. 

 

(2) The grounding blade shall be so constructed that it is at least equivalent electrically and 

mechanically to the main blades, and that when the plugs are put in, the grounding blade is 

contacted earlier than or at the same time as the main blades. 

 

(3) Unfixed conductors shall be the chloroprene cab-tire cables in which a conductor is used 

exclusively for grounding. 

 

(4) Parts leading unfixed conductors to the plugs shall withstand a load of 150 N. 

 


