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Explosion test 

[Explosion test chamber/gas 
mixing chamber] 
The test is carried out by installing 2 units (A 
/ B) of explosion test chamber/gas mixing 
chamber.  Both of the 2 units of explosion 
test chamber are closed enclosures of the 
rapid opening and closing type, having 
excellent airtightness and pressure 
resistance strength, and the inner capacity 
of Chamber A is 0.94m3, and that of 
Chamber B is 0.28m3.  The gas mixing 
chambers are of the type in which agitation 
and mixing are done by mean of rotating 
blades, of which inner volume is 0.67m3. 

[Control/measuring devices] 
 
Control and measurement of the explosion 
test equipment are done by means of a 
control panel, a measuring panel, a gas 
analyzer, an electromagnetic oscilloscope, 
etc.  In addition to the main body of the 
analyzer for acetylene and ethylene which is 
installed in the main test room, theses 
devices are installed in this control room that 
is partitioned from the main test room with a 
partition. 

Dust test  
Dust test equipment is test equipment for 
checking the dust-proof performance of 
enclosures having dust-proof protection by 
powder filling and ordinary dust-proof and 
explosion-proof as well as enclosures of 
which degrees of protection are IP5X and 
IP6X. 
The dust test equipment presented here 
consists of a twin type test chamber of 1.2m3 
in effective inner volume and a control panel, 
and enables a series of operation and 
measurement that are required for checking 
dust-proof performance to be carried out 
fully automatically. 

Environment test 
(thermostatic/hygrostatic/low 
temperature) 
Environment test equipment enables a test 
to be carried out for a long period of time by 
setting the temperature to an arbitrary value 
between -10°C and +80°C, and by setting 
the humidity to an arbitrary value between 
25% and 95%.  The inside of the 
explosion-proof enclosure may become 
more humid than expected during use, and 
therefore the moisture resistant insulation 
performance and operation functions of its 
built-in devices need to be examined 
satisfactorily beforehand by means of test 
equipment like this. 













Class 1 hazardous part (Zone 1) 

Protection tube 

Hydrogen hazardous 
area (Zone 1)

Protection 
tube 

Protection tube 

Protection tube 

Protection tube 

Protection 
tube 

Protection tube 

Protection 
tube 

Protection 
tube 

Protection tube Protection 
tube 

Motor 

* Although the apparatus shown here as examples have been described 

by using our products, they are not applicable to all the equipment that 
is commercially available or all the environmental conditions.  When 
performing actual work, please read the instruction manuals of the 

equipment to be used, and the work should be performed by abiding by 
relevant laws and regulations. 

* This example of installation is in accordance with the "USERS’ 

GUIDELINES for Installations for Explosive Atmospheres in General 
Industry" JNIOSH-TR-No.44 (2012).  If there arises any difference 
from the contents of this example of installation due to revisions, etc. of

the laws and ordinances, the work should be performed in accordance 

with the revised contents.

Accessories and cable glands for wiring

Symbol Name

Sealing fitting

Junction box

Connection box

Flexible fitting

Elbow

Cable gland

HID luminaires (explosion-proof type)

HID luminaires ready for use in hydrogen gas atmospheres (explosion-proof type)

Fluorescent lamp (explosion-proof type)

LED luminaires (explosion-proof type)

Apparatus shown as examples (apparatus according to the Recommended 

Practices for Explosion-Protected Electrical Installations in General Industries)

Symbol Name Symbol Name

Gas vapor explosion-proof hazardous area [cables and wiring] 

● The explosion-proof performance of cables and wiring depend on the 
type and internal construction of the cable, the method of it's laying and 
it's strength against external damage.

● The cable entries into electrical equipment shall be subject to conditions 
such that the port has been qualified by type approval, and only the 
entries supplied by the manufacturer of the electrical equipment can be 
used. Since the connection box is not subject to type approval, a cable 
gland that is fit for the explosion-proof performance of the connection 
box can be selected.

● It is required that connection of cables or connection of a cable and an 
insulated wire should be made by using a connection box having 
explosion-proof performance.

● It is required that connection work should be carried out so that no 
abnormality will occur in the cable and connection area (damage or 
deterioration of the insulation material, wire breakage, and loosening of 
the connection area).

Explosion-proof luminaires/power distribution 
piping equipment system diagram 



• Since the protection tube is used for protection of external 
damage to the cable, it is necessary for armor-less cables, as a 
general rule, irrespective of the type of the hazardous area.

• Protective measures need to be taken so that fire caused by an 
explosion that has occurred inside the electrical equipment will not 
spread to other areas through the inner cable.

• Protective measures need to be taken so that cable fire that has 
occurred in a non-hazardous area will not spread to a hazardous 
area. 

• Cables need to be laid so that the cable will not be impaired by 
external damage.

• In order to prevent an explosive gas atmosphere from flowing to a 
hazardous area of a different type through a protection tube or 
duct, it is required that the protection tube should be sealed in the 
vicinity of each boundary, or appropriate measures should be 
taken such as filling sand into the inside of the duct.

Class 2 hazardous part (Zone 2) 

Protection tube 

Protection tube 

Protection tube 

Protection tube 

Protection tube 

Protection 
tube 

Cable wiring for 
mobile cables

Clean room

Apparatus shown as examples (apparatus according to the structural standard)

Symbol

Hydrogen hazardous 
area (Zone 2)

Name

HID luminaires (increased safety explosion-proof type) 

Hf fluorescent lamp (increased safety explosion-proof type) 

LED luminaires (increased safety explosion-proof type)

Hand lamp

Symbol Name

Explosion-proof distribution board

Molded case circuit breaker

Electromagnetic switch

Control box

Symbol Name

Tumbler switch

Tumbler switch (ready for use in hydrogen gas atmospheres)

Outlet



Gas vapor explosion-proof hazardous area [metallic conduit wiring] 

● The way of thinking of metallic conduit wiring is to provide a connecting area or connection box to electrical equipment with explosion-proof 
performance that is fit for the explosion-proof construction of it's enclosure.

● The wiring materials to be used shall be only 600 V polyvinyl chloride insulated wires that are specified in JIS C 3307 or insulated wires equivalent
thereto (in accordance with the provisions for metallic conduit wiring work that are specified in the Technical Standard for Electrical Equipment).

● The conduits to be used shall be the thick steel conduits with screw threads specified in JIS C 8305 (Rigid steel conduits).
● If the enclosure (terminal box) of electrical equipment to be built into a connection terminal area or a portion to be directly connected to the connection

box is provided with measures that are fit for the enclosure's explosion-proof construction, then accessories for conduits having protection by flameproof
enclosures or protection by increased safety need not be used necessarily for the midway conduit, on condition that the midway conduit has strength 
that can withstand external impact, performance for prevention of intrusion of foreign matter, functions as an equipotential grounding conductor, etc. that
are considered to be required in hazardous areas.

Explosion-proof luminaires/power distribution 
piping equipment system diagram 

*1 (in the case of having an 
electric wire connection) 

*1 (in the case of having no 
electric wire connection) 

Motor 

Cable wiring 

Hydrogen 
hazardous area 

(Zone 1)

Class 1 hazardous part (Zone 1) 

*1 If work is done according to the "USERS’ GUIDELINES for Installations for 
Explosive Atmospheres in General Industry" of the 2012 edition, for areas in the 

box where electrical connections are made, a "connection box" according to the 
classification of the hazardous area shall be used, and the areas need to be 
sealed. 

* Although the apparatus shown here as examples have been described by using 
our products, they are not applicable to all the equipment that is commercially 
available or all the environmental conditions.  When performing actual work, 

please read the instruction manuals of the equipment to be used, and the work 
should be performed by abiding by relevant laws and regulations. 

* This example of installation is in accordance with the "USERS’ GUIDELINES for 

Installations for Explosive Atmospheres in General Industry" JNIOSH-TR-No.44 
(2012).  If there arises any difference from the contents of this example of 
installation due to revisions, etc. of the laws and ordinances, the work should be 

performed in accordance with the revised contents.

Symbol Name Symbol Name Symbol Name

Accessories and cable glands for wiring

Sealing fitting

Junction box

Connection box

Flexible fitting

Elbow

Cable gland

HID luminaires (explosion-proof type)
HID luminaires ready for use in hydrogen gas atmospheres (explosion-proof 
type)

Fluorescent lamp (explosion-proof type)

LED luminaires (explosion-proof type)

Apparatus shown as examples (apparatus according to the 
Recommended Practices for Explosion-Protected Electrical 

Installations in General Industries)

*1 (in the case of having an 
electric wire connection) 

Cable wiring Cable wiring 
Cable wiring 



● Please note that in the "USERS’ GUIDELINES for Installations for Explosive Atmospheres in General Industry (Gas 
Explosion Protection 2012)" issued in 2012, a "connection box" is required as the box to be used in areas for 
connection of insulated electric wires, unlike the provisions specified in the Guidelines of the 1994 edition.

● As for accessories for conduits to be used in entries for external conductors for a connection box and between 
electrical equipment and sealing (sealing fittings, flexible tubes and couplings), those having explosion-protected 
performance shall be used as a general rule. However, if a connection box with protection by increased safety or a
terminal box for electrical equipment with protection by increased safety is to be used, accessories having 
performance for protection by increased safety may also be used.

● As for sealing fittings, those vertical type, universal type or drain fittings should be selected depending on the place 
of work. 

● Metallic conduit wiring may not be used for Class d3 and Class IIC equipment.
● Sealing has the following purposes.

a. To provide the entries of electrical equipment for which metallic conduit wiring will be done with explosion-proof 
performance.

b. To prevent explosive atmospheres from flowing through conduits.

Class 2 hazardous part (Zone 2) 

Cable wiring 

Cable wiring for 
mobile cables

Clean room

Apparatus shown as examples (apparatus according to the structural standard)

Symbol

Hydrogen hazardous 
area (Zone 2)

Name

HID luminaires (increased safety explosion-proof type) 

Hf fluorescent lamp (increased safety explosion-proof type) 

LED luminaires (increased safety explosion-proof type)

Hand lamp

Symbol
Name

Explosion-proof distribution board

Molded case circuit breaker

Electromagnetic switch

Control box

Symbol
Name

Tumbler switch

Tumbler switch (ready for use in hydrogen gas atmospheres)

Outlet

Cable wiring 
Cable wiring 

Cable wiring 

*1 (in the case of having an 
electric wire connection) 

*1 (in the case of having no 
electric wire connection) 

*1 (in the case of having no 
electric wire connection) 

Metallic conduit 
wiring 
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