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Part 1. Steel Boilers 
 

Chapter 1. Materials 

 

Article 1. Main Materials 
1. Main materials for steel boilers (hereinafter referred to simply as the "boiler" or "boilers" in 

Part 1 of this code) shall be ferrous or non-ferrous materials with chemical compositions and 

mechanical properties that can be used safely under the possible chemical and physical 

influences of the maximum allowable working pressure and working temperature. 

2. The maximum working temperature in the preceding paragraph shall be equal to the maximum 

temperature of steam or a liquid in the boiler, while for heating surface materials, 30  (in the 

case of materials for the radiation superheater, 50  or more) or a certain value calculated using 

appropriate methods shall be added to the maximum temperature of steam inside. 

 

Article 2. Restrictions on Use of Materials 
The materials specified in each row in the left column of the following table shall not be used for 

any of the boilers or the parts thereof subject to exposure to pressure which are listed in the 

corresponding right column.:  

Material Boilers and parts thereof subject to 

pressure 

Materials with a carbon content exceeding0.35% Parts to be welded 

Those specified in JIS G3106 (Rolled Steels for 

Welded Structure) and materials with equivalent or 

inferior mechanical properties 

Boilers or parts thereof specified below: 

1. Boilers exceeding 1.6 MPa in maximum 

allowable working pressure 

2. Shells or head plates of boilers 

exceeding 1 MPa but not exceeding 1.6 

MPa in maximum allowable working 

pressure, provided that the longitudinal 

joints of such shells or similar joints of 

such head plates are welded 

Those in JIS G3101 (Rolled Steel forGeneral 

Structure) and materials with equivalent or inferior 

mechanical properties 

Boilers or parts thereof specified below: 

1. Boilers exceeding 1.6 MPa in maximum 

allowable working pressure 

2. Shells or head plates of boilers 

exceeding 0.7 MPa but not exceeding 1.6 

MPa in maximum allowable working 

pressure, provided that the longitudinal 

joints of such shells or similar joints of 

such head plates are welded 

Those in JIS G3454 (Carbon Steel Pipes for 

Pressure Service), JIS G3455 (Carbon Steel Pipes 

for High Pressure Service), JIS G3456 (Carbon 

Heating tubes of boilers 



Steel Pipes for High Temperature Service), JIS 

G3458 (Alloy Steel Pipes), JIS G3459 (Stainless 

Steel Pipes) and materials with equivalent or 

inferior mechanical properties 

Those in JIS G3452 (Carbon Steel Pipes for 

Ordinary Piping) and materials with equivalent or 

inferior mechanical properties 

Parts of boilers specified below: 

1. Feedwater piping between the boiler 

body and the check valve and the blowoff 

piping between the body and the blowoff 

valve (if two or more blowoff valves are 

installed, the one located farthest from the 

body) of any boiler exceeding 0.7 MPa in 

maximum allowable working pressure 

2. Pipings other than steam piping, 

feedwater piping and blowoff piping 

(except those specified in 1 above) of 

boilers not exceeding 1 MPa in maximum 

allowable working pressure 

Those in JIS G4051 (Carbon Steels forMachine 

Structural Use) and materials with equivalent or 

inferior mechanical properties 

Shells and head plates of boilers 

Those in JIS G4303 (Stainless Steel Bars), JIS 

G4304 (Hot Rolled Stainless Steel Plates, Sheets 

and Strip), JIS G4305 (Cold Rolled Stainless Steel 

Plates, Sheets and Strip) and materials with 

equivalent or inferior mechanical properties 

Headers of the economizer that are 

exposed to flame 

Those in JIS G5501 (Gray Iron Castings),pearlitic 

malleable iron castings specified in JIS G5705 

(Malleable Iron Castings) and materials with 

equivalent or inferior mechanical properties 

Parts of boilers (not including the 

economizer) coming under one of the 

specifications below: 

1. Parts which are subject to exposure to 

pressure and flames 

2. Box-shaped castings enclosed with flat 

surfaces, of which the inside of any section 

perpendicular to the longitudinal axis 

cannot be contained in a square 200 mm 

long on each side (except the valves and 

other attachments for use in a pressure 

range not exceeding 1 MPa) 

3. Parts which are subject to exposure to 

pressure greater than 1.6 MPa 

4. Cover plates for manholes 

Those in JIS G5502 (Spheroidal Graphite Iron 

Castings), and blackheart malleable iron castings 

specified in JIS G5705 (Malleable Iron Castings), 

ductile iron castings and malleable iron castings 

Parts of boilers (not including the 

economizer) coming under any of the 

specifications below: 

1. Parts which are subject to exposure to 



specified in the Appendix 5 of JIS B8270 (Pressure 

vessels (General standard)) and materials with 

equivalent or inferior mechanical properties 

pressure and flames 

2. Box-shaped castings enclosed with flat 

surfaces, of which the inside of any section 

perpendicular to the longitudinal axis 

cannot be contained in a square 200 mm 

long on each side (except the valves and 

other attachments for use in a pressure 

range not exceeding 1 MPa) 

3. Parts which are subject to exposure to 

pressure greater than 2.4 MPa 

4. Cover plates for manholes 

Those in JIS H3300 (Copper and Copper Alloy 

Seamless Pipes and Tubes) and materials with 

equivalent or inferior mechanical properties 

Parts of boilers other than the pressure 

gauge linking tube or some other 

attachments 

Those in JIS H5120 (Copper and Copper Alloy 

Castings) 

Parts of boilers other than valves or some 

other attachments 

 

Article 3. Allowable Tensile Stress of Materials other than Castings  
1. The allowable tensile stress of materials other than castings shall be as specified below:  

(1) The allowable tensile stress of ferrous or non-ferrous materials shall be the minimum of the 

following:  

(a) 1/4 of the minimum tensile strength at room temperature;  

(b) 1/4 of the tensile strength at the specified working temperature;  

(c) 1/1.5 of the minimum value of the yield point or of the 0.2% proof stress at room 

temperature;  

(d) 1/1.5 of the yield point or of 0.2% proof stress at the working temperature (90% of the 0.2% 

proof stress at the prescribed working temperature may apply to austenitic stainless steel if such 

material is used for any of the appropriate parts specified by the Director-General of the 

Prefectural Labour Bureau).  

(2) Notwithstanding the provisions in the preceding items, the allowable tensile stress for bolts 

that are strengthened using such measures as heat treatment shall be the minimum of the values 

determined under the said items and those specified below.  

(a) 1/5 of the minimum tensile strength at room temperature;  

(b) 1/4 of the minimum value of the yield point or of 0.2% proof stress. 

2. Notwithstanding the provisions in the preceding paragraph, the allowable tensile stress when 

the working temperature of materials is within their creep range shall be the minimum of:  

(a) Mean value of the stress producing a 0.01% creep in 1,000 hours of service at the said 

temperature;  

(b) 1/1.5 of the mean value of the stress producing a rupture in 100,000 hours of service at the 

said temperature;  

(c) 1/1.25 of the minimum value of the stress producing a rupture in 100,000 hours of service at 

the said temperature. 

 

Article 4. Allowable Tensile Stress of Castings 
The allowable tensile stress of castings shall be as set forth in the following items:  



1.The allowable tensile stress of iron castings shall be the appropriate one of the values specified 

in (a) or (b) below according to the categories of such castings:  

(a) 1/6.25 of the tensile strength at the specified working temperature for iron castings in 

FCD400 and FCD450 of JIS G5502 (Spheroidal Graphite Iron Castings) and blackheart 

malleable iron castings in JIS G5705 (Malleable Iron Castings), or materials with equivalent or 

superior mechanical properties;  

(b) 1/10 of the tensile strength at the specified working temperature for other iron castings. 

2. The allowable tensile stress of steel castings shall be the result of multiplying the appropriate 

one of the values determined under the item 1 of the paragraph 1 or paragraph 2 of the preceding 

Article by the applicable one of the casting factors given in (a) or (b) below according to the 

categories of such castings:  

(a) 0.8 for the steel castings in JIS G5101 (Carbon Steel Castings) with a chemical composition 

not exceeding any of the chemical contents specified in the right column of the following table 

for each type of such castings listed in the left column of the same table, and for the steel 

castings in JIS G5102 (Steel Castings for Welded Structure), JIS G5121 (Stainless Steel 

Castings) and JIS G5151 (Steel Castings for High Temperature and High Pressure Service), or 

materials with equivalent or superior mechanical properties (0.9 or 1.0 for those steel castings 

which have met the requirement of the test prescribed by the Director-General of the Prefectural 

Labour Bureau, depending on the category and method of the test performed):  

Type 

of steel 

casting

s 

The content of chemical composition 

Carbo

n 

Manganes

e 

Phosphoru

s 

Sulfu

r 

Silico

n 

Nicke

l 

Chromiu

m 

Coppe

r 

SC360 

and 

SC410 

0.25 0.70 0.04 0.04 0.60 0.50 0.50 0.50 

SC450 

and 

SC480 

0.35 0.70 0.04 0.04 0.60 0.50 0.50 0.50 

Remarks:  

1. The chemical contents are given in percentage.  

2. The manganese content may be increased by 0.04% for every 0.01% decrease in the carbon 

content, compared with the levels specified in the table. However, the manganese content 

shall never exceed 1.10% whatever the carbon content may be.  

3. The nickel, chromium and copper contents shall not exceed 1.0% in combined total. 

 

(b) Casting factor of 0.67 for other steel castings  

3. The allowable tensile stress of nonferrous metal castings shall be the result of multiplying the 

value determined under the item 1 of the paragraph 1 of the preceding Article by a casting factor 

of 0.8. 

 



Article 5. Allowable Compressive Stress of Materials  
The allowable compressive stress of any material shall be equal to the allowable tensile stress for 

the material. 

 

Article 6. Allowable Shearing Stress of Materials 
The allowable shearing stress of any material shall be equal to 80% of the allowable tensile stress 

for the material. 

 

 

Part 1. Steel Boilers 
 

Chapter 2. Construction 

 

Section 1. General 

 

Article 7. Allowable Range of Thickness 
1. The wall thickness of any piping or tubing shall be not less than the required minimum value.  

2. The thickness of any part, other than piping or tubing, of the boiler shall be not less than the 

remainder of the minimum thickness minus 0.25 mm.  

 

Section 2. Shells and Domes 

Article 8. Plate Thickness of Shells or Domes  
1. The thickness of plates used for the shell or dome of the boiler shall be not less than 6 mm 

except where such plates are used for the shells or domes described in the following items, in 

which case their thickness shall be:  

(1) Not less than 8 mm when used for those shells or domes which are fitted with a stay or stays 

or which are larger than 900 mm but not larger than 1,350 mm in inside diameter;  

(2) Not less than 10 mm when used for shells or domes exceeding 1,350 mm but not exceeding 

1,850 mm in inside diameter; or  

(3) Not less than 12 mm when used for shells or domes exceeding 1,850 mm in inside diameter.  

2. The plate thickness of the shell of any water tube boiler to which water tubes are attached by 

expanding shall not be less than 10 mm at the contact surface that makes a perfectly annular 

shape. 

 

Article 9. Minimum Plate Thickness of Shells or Domes Subject to Internal Pressure  
The minimum thickness of plates used for shells or domes which are subject to exposure to 

internal pressure shall be the summation of the followings: 

(a) such thickness as the stress that is generated in the plate under the maximum allowable 

working pressure becomes equal to its allowable tensile stress; and  

(b) the corrosion allowance. 



 

Section 3. Head Plates and Flat Plates 

 

Article 10. Limits to Thickness of Head Plates 
The thickness of any head plate (other than full-hemispherical ones) shall be equal to or thicker 

than the minimum thickness of the shell. 

 

Article 11. Requirements for Shapes of Head Plates 
The shape of head plates shall not cause excessive stress concentration. 

 

Article 12. Minimum Thickness of Unstayed Head Plates 
1. The Article 9 applies to the minimum thickness of unstayed head plates that are subject to 

exposure to pressure on their concave side which form a part of sphere. 

 

2. The minimum thickness of unstayed head plates which are subject to exposure to pressure on 

their convex side and which form a part of sphere shall be the greater value of the followings: 

(1) the summation of the followings: 

(a) the value obtained by multiplying such thickness as the stress that is generated in the head 

plate when its concave side is subject to exposure to the maximum allowable working pressure 

becomes equal to the allowable tensile stress of the head plate, by 1.67; and  

(b) the corrosion allowance. 

(2) the summation of the followings: 

(a) such thickness as the stress that is generated in the head plate when its convex side is subject 

to exposure to the quadruple of the maximum allowable working pressure becomes equal to the 

stress that causes buckling to the head plate; and 

(b) the corrosion allowance. 

 

Article 13. Unreinforced Openings in Head Plates 
Any opening in the head plate, if it is to be left unreinforced based on the proviso in the Article 

34, such measures shall be taken that does not cause any excessive stress concentration around a 

manhole or the knuckle part of the head plate. 

 

Article 14. Minimum Thickness of Unstayed Flat Plates etc. 
The Article 9 applies to the minimum thickness of: 

- flat plates such as flat head plates, flat cover plates, flat bottom plates, which are not supported 

by stays;  

- flat head plates of shell boilers to which flues are to be attached; and 

- flat head plates or flat firebox crown plates of vertical boilers. 

 

Section 4. Tube Plates 

Article 15. Minimum Thickness of Tube Plates for Smoke tube Boilers 
1. The minimum thickness of tube plates for smoke tube boilers shall be the appropriate one of 

the values specified in the right column of the following table according to the outside diameter 



of such tube plates in the left column of the same table:  

Outside diameter of tube plate (mm) Minimum thickness of tube plate (mm) 

Up to 1,350 incl. 10 

From 1,350 excl. to 1,850 incl. 12 

Over 1,850 14 

 

2. The minimum thickness of tube plates for those smoke tube boilers of which the smoke tubes 

are not smaller than 38 mm but not larger than 102 mm in outside diameter shall be equal to 

either the appropriate one of such thicknesses specified in the table under the preceding 

paragraph or the one determined by the following equation, whichever greater: 

  t= 5+(d/10) 

Where  t = minimum thickness of the tube plate (mm); and  

 d = diameter of the tube hole (mm).  

 

Article 16. Minimum Pitch of Smoke tubes  
The minimum pitch for the smoke tubes of smoke tube boilers shall be determined by the 

following equation:  

  p=(1+(4.5/t))d 

Where  p = minimum pitch of the smoke tubes (mm);  

 t = thickness of the tube plate (mm); and  

 d = diameter of the tube hole (mm).  

 

Article 17. Stays for Rear Tube Plates of Externally Fired Horizontal Tubular Boilers  
Stays for the rear tube plate of any externally fired horizontal tubular boiler shall be selected 

from among bar stays, dog stays, gusset stays and some other stays which do not cause any 

overheat at the bottom of the boiler shell.  

 

Article 18. Minimum Thickness of Tube Plates in Combustion Chambers  
The minimum thickness of the tube plates for locomotive boilers and the likes, in which load on 

the crown plate of the combustion chamber also affects the tube plate shall be the summation of 

the followings: 

(a) such thickness as the stress that is generated in the tube plate when it is subject to exposure to 

the maximum allowable working pressure becomes equal to the allowable compression stress of 

the said tube plate; 

(b) the corrosion allowance. 

 

Section 5. Flues and Fireboxes 

 

Article 19. Plate Thickness of Flues or Fireboxes Chambers  



The plate thickness of those flues or fireboxes which are to be provided with flanges shall be not 

less than 8 mm.  

 

Article 20. Minimum Plate Thickness of Flues or Fireboxes 
The minimum plate thickness of plain flues, the firebox of vertical cross-tube boilers, and 

corrugated flues shall be the summation of the followings: 

(a) such thickness as the stress that is generated in the said plate when it is subject to exposure to 

the pressure three times as much as the maximum allowable working pressure becomes equal to 

the stress that causes buckling to the said plate; 

(b) the corrosion allowance. 

 

Article 21. Flanges of Plain Flues  
The radius of a knuckle part (measured on the side exposed to flames) in the flange of any plain 

flue shall have such value that does not cause any excessive stress concentration in the flange.  

 

Article 22. Space between Flues and Smoke tubes  
For flue and smoke tube boilers, the space between the outer surfaces of the flue and the adjacent 

smoke tube shall have such value that does not cause any overheat to the flue or smoke tube. 

 

Article 23. Minimum Plate Thickness of Stack Tubes  
The Article 20 applies to the minimum plate thickness of any stack tube. 

 

Article 24. Inside Diameter of Stack Tubes  
The inside diameter of any stack tube attached to a vertical boiler in such a way that it passes 

through the firebox crown plate and head plate of the said boiler shall have the value that does 

not cause buckling to the stack tube. 

 

Section 6. Stays and Stayed Plates 

 

Article 25. Horizontal and Vertical Spaces between Center Lines of Stays  
Article 25. Horizontal and Vertical Spaces between Center Lines of Stays  

The horizontal and vertical spaces between center lines of stays, if stays are screwed through the 

plate and caulked at one or both ends, shall be such that do not cause any excessive stress 

concentration in the adjacent stay, when a stay is broken. 

 

Article 26. Stay Bolts etc. 
1. The sectional area of stay bolts, bar stays, stay tubes, and gusset stays (referred to "stay bolts, 

etc." in the following paragraph) shall be not less than such an area where the stress generated in 

the said cross section when it is subject to exposure to the maximum allowable working pressure 

becomes equal to the value obtained by dividing the allowable tensile stress of the said stay 

bolts, etc by 1.1. 

2. When stay bolts etc. are attached to the plate, the attached parts of stay bolts etc. shall be made 

by suitable measures to ensure necessary strength for safety. 

 



Article 27. Telltale Holes in Stay Bolts  
For any stay bolt not larger than 200 mm in length, a telltale hole shall be made which can warn 

of the damage of the stay caused by blowout of steam. However, this does not apply where there 

is no appreciable difference in temperature between the two plates connected each other by such 

stay bolt.  

 

Article 28. Construction of Girder Stays 
1.The girder stay shall be constructed in such a way that scale or other sediment does not 

accumulate between the girder and the crown plate. 

2.The girder stays shall be constructed in such a way that does not cause buckling to the crown 

palate. 

3.The compressive force transmitted from an end of a girder stay to the crown plate shall not 

exert any excessive load to that crown plate.  

 

Article 29. Minimum Plate Thickness of Girder Stays 
The Article 9 applies to the minimum plate thickness of girder stays. 

 

Article 30. Thickness of Stayed Plate 
The minimum thickness of any plate supported by a stay or a set of stays shall be not less than 8 

mm. 

 

Article 31. Minimum Thickness of Stayed Flat Plate etc. 
The Article 9 applies to the minimum thickness of stayed flat plate, and tube nest of tube plate of 

smoke tube boilers, or any part adjacent to the said tube nest of a flat tube plate of smoke tube 

boilers. 

 

Article 32. Reinforcement of Flat Plate Parts of Smoke tube Boilers  
When the flat plate part above the tube nest of any smoke tube boiler not exceeding 0.7MPa in 

maximum allowable working pressure and not larger than 900 mm in the inside diameter is 

reinforced with angle steels, the reinforcing measures shall ensure the necessary strength for 

safety. 

 

Section 7. Openings and Reinforcement Thereof 

Article 33. Openings Equipped to Boilers  
Boilers shall be equipped in their shells or head plates with manholes which allows entry inside 

them, cleaning holes with the size enabling removal of scale or other sediment, and inspection 

holes with the size enabling inspection. However, this provision does not apply to the boilers that 

are deemed to have other openings which serve as a substitute for such holes by their structure. 

 

Article 34. Reinforcement of Openings in Shells, Headers, etc. 
Any openings in the shell, the header, dished head plate, full hemispherical head plate, semi-

ellipsoidal head plate, and flat plate specifically flat head plate, flat cover plate, and flat bottom 

plate shall be strengthened with reinforcing members. However this provision does not apply to 

holes that are in no danger of causing stress concentration in their surrounding.  



 

Section 8. Tubes, Headers, Nozzle Stubs and Flanges 

Article 35. Minimum Thickness of Smoke tubes etc.  
1. The Article 20 applies to the minimum thickness of smoke tubes. 

2. The Article 9 applies to the minimum thickness of tubes that are subject to exposure to internal 

pressure such as water tubes, superheater tubes, and economizer tubes. 

3. The Article 9 applies to the minimum thickness of feedwater pipes and blowoff pipes. In this 

case, "the maximum allowable working pressure" shall be replaced by "the smaller one of either 

the pressure obtained multiplying the maximum allowable working pressure by 1.25 or the 

pressure obtained adding 1.5 MPa to the maximum allowable working pressure". 

 

Article 36. Minimum Thickness Value of Smoke tubes etc.  
The minimum thickness value of such tubes as smoke tubes, water tubes, superheater tubes and 

economizer tubes, which are subject to exposure to internal pressure shall be at least equal to the 

appropriate one of the values specified in the right column of the following table according to the 

outside diameter of tubes shown in the left column thereof: 

Outside diameter of tube(mm) Minimum thickness value (mm) 

Up to 38.1 incl. 2.0 

38.1 excl. to 50.8 incl. 2.3 

50.8 excl. to 76.2 incl. 2.6 

76.2 excl. to 101.6 incl. 3.2 

101.6 excl. to 127.0 incl. 3.5 

Over 127.0 4 

 

Article 37. Strength of Cylindrical Headers  
The Article 9 applies to the strength of cylindrical headers.  

 

Article 38. Rectangular Headers  
All headers rectangular in cross section shall meet the following requirements:  

(1) Any groove-like flaw on the inside surface of the header shall not affect safety.  

(2) The inside radius of each knuckle part of the rectangular cross section of the header (for a 

corrugated header, the radius measured before the corrugation is made) shall be such that does 

not cause any excessive stress concentration in the said corner part. 

(3) The minimum thickness of a box header shall be the summation of the followings: 

(a) such thickness as the stress that is generated in the box header when it is subject to exposure 

to the maximum allowable working pressure becomes equal to its allowable tensile stress; and 

(b) the corrosion allowance. 

 

Article 39. Minimum Thickness of Nozzle Stubs 
The Article 9 applies to the minimum thickness of nozzle stubs. However, the thickness of cast 

steel nozzle stubs shall not be less than 8 mm and that of cast iron nozzle stubs shall not be less 



than 11 mm.  

 

Article 40. Flanges 
1. All flanges shall, depending on their types, meet JIS B2220 (Welded Steel Flanges), JIS 

B2238 (General Rules for Steel Pipe Flanges), or JIS B2239 (General Rules for Cast Iron Pipe 

Flanges), or have equivalent or superior mechanical properties. 

2. When a flange or some other component subject to exposure to pressure is to be attached to 

the shell or the head plate with studs, care shall be taken to ensure that the screwed-in length will 

be sufficient to have necessary strength for safety.  

 

Article 41. Attaching of Tubes or Nozzle Stubs 
When tubes other than stay tubes or nozzle stubs are attached to the shell, head plate, tube plate, 

header or some other boiler component, the attaching shall be made by suitable measures to 

ensure that the attached parts have necessary strength for safety. 

 

 

Part 1. Steel Boilers 
 

Chapter 3. Workmanship and Hydraulic Tests 

 

Section 1. Welding 

Article 42. Scope 
Welding of those boiler parts which are subject to exposure to pressure shall be made in 

accordance with the prescriptions hereunder in this section except when such parts are not liable 

to any stress other than compressive one. 

 

Article 43. Welding Method 
1.Welding shall be made in such a way that the weld zones have necessary strength for safety. 

2. Welding of any of those boiler parts which are liable to significant bending stress shall be 

avoided. 

 

Article 44. Holes in Weld zones  
1. No hole may be made in any weld zone (including all parts within 6 mm from the edges of the 

weld metal). However, this does not apply to those weld zones which have been given post weld 

heat treatment and have passed the radiographic examination.  

 

2. The radiographic examination referred to in the proviso of the preceding paragraph shall cover 

an area extending over at least 1.5 times the diameter of the tube hole from the center of such 

hole in both ways. 

 

Article 45. Efficiency of Welded Joints  
1. The allowable tensile stress of weld zones shall be the value that is obtained multiplying the 

figures specified in the Article 3 or the Article 4 by the efficiency of the welded joint. 



 

2. The efficiency of any welded joint in the preceding paragraph shall be equal to the appropriate 

one of the values specified in the right column of the following table according to the type of 

welded joints listed in the left column thereof: 

Type of welded joint 

Efficiency of welded joint (%) 

For joints subject 

to radiographic 

examination 

For joints not 

subject to 

radiographic 

examination 

(1) Double-welded butt joint or the single-welded butt 

joint (the latter process being available only if it is 

performed with a backing strip or some other method to 

ensure sufficient penetration: this also applies to the 

following items.) with the backing removed after welding 

100 70 

(2) Single-welded butt joint with the backing retained in 

place after welding 
90 65 

(3) Single-welded butt joint other than the preceding two 

items 
- 60 

(4) Double full fillet welded lap joint - 55 

(5) Single full fillet welded lap joint - 45 

 

Article 46. Post weld Heat Treatment  
1. All weld zones shall be subject to post weld heat treatment. However, this provision does not 

apply to weld zones which do not require any post weld heat treatment such as seal weldings.  

2. The post weld heat treatment shall be performed in furnace satisfying the requirements in JIS 

Z3700 (Methods of Post Weld Heat Treatment Procedures) or standards that can be recognized 

as equivalent (hereinafter referred to as "the JIS etc. in this paragraph). However, for such weld 

zones as circumferential joints in shells, headers, tubes, etc. for which a local heating method is 

considered to be possible, the post weld heat treatment may be done by a local heating method. 

In these cases, the holding temperature and holding time prescribed in the JIS etc. may be 

reduced only if the performance of post weld heat treatment at the specified holding temperature 

and time is hardly feasible or otherwise unsuitable because of such factors as the need for site 

welding, the materials used or structural restraints. 

3. In the case where use of a special material and/or a special structure or some other factors 

make it difficult or unsuitable to perform post weld heat treatment by either of the methods 

specified in the preceding paragraph, such treatment may be made by the method prescribed 

elsewhere by the Director-General of the Prefectural Labour Bureau. 

 

Article 47. Requirements for Weld Zones 
All weld zones shall have sufficient penetration and shall be free of such defects as cracks, 

undercuts, overlaps, craters, slag inclusion, blowholes, etc. that are harmful. 

 

Article 48. Mechanical Tests for Weld Zones 



All weld zones shall be subject to the mechanical tests prescribed in the Articles 51 through 54 

herein on test plates prepared under the following items and shall meet the requirements.  

(1) For the welding of any longitudinal joint in a shell, one test plate shall be prepared for the 

whole shell by simultaneously welding the test plate and the longitudinal joint with the former 

attached to the end of the shell in such a manner that its weld line will be on the same straight 

line as the longitudinal joint. However, if longitudinal joints in all sections of the shell are not 

welded under identical conditions, one test plate shall be prepared for each section of the shell.  

(2) For the welding of any circumferential joint in a shell or of the joint of a dome or some other 

component, one test plate shall be prepared for the whole shell separately from the shell, dome or 

the other boiler component by welding the test plate immediately after the joint of such boiler 

component under the same conditions as for the latter (however, this provision does not apply if 

the test plate specified in the preceding item is welded under the same conditions as the 

circumferential joint of the shell or the joint for attachment of the dome or some other boiler 

components and is subjected to the mechanical tests under Articles 51 through 54 herein).  

(3) For the welding of headers or some other boiler components which are used in substantial 

quantities, one test plate shall be prepared for every 60 meters of the longitudinal weld line and a 

fraction thereof, provided that the components in a set do not vary any more than 6 mm in plate 

thickness or any more than 150 mm in diameter and that all of such components are made of the 

same material and are welded one immediately after another under the same conditions.  

 

Article 49. Test Plates  
1. Test plates shall confirm to the same classification of the base metal specified in JIS standards, 

or any standard that is recognized as equivalent, and be made from the material with same 

thickness as base metal and be protected from warp resulting from welding.  

2. Any test plate, if warped by welding, shall be straightened before it undergoes post weld heat 

treatment.  

3. Test plates shall receive the same post weld heat treatment as the weld zones of the boiler 

component to be examined.  

 

Article 50. Types of Mechanical Tests etc.  
1. The types of mechanical tests applicable to each thickness category of test plate shall be one of 

the followings:  

(1) For test plates less than 19 mm in thickness: tension test, face bend test and root bend test;  

(2) For test plates not less than 19 mm in thickness: tension test, root bend test (which may be 

replaced by a face bend test if the test plate is double-butt welded) and side bend test.  

2. Test pieces to be subjected to a mechanical test shall be taken from the test plate in the way 

described in the Appendix 11 of JIS B8265 (Construction of Pressure Vessels -- General 

Principles) or any standard that is recognized as equivalent, and one such test piece shall be 

prepared for each type of mechanical test to be conducted.  

 

Article 51. Tension Test  
1. The method of any tension test and the shape and size of tension test pieces shall be as 

prescribed in JIS Z3121 (Method of Tension Test for Butt Welded Joint) or any standard that is 

recognized as equivalent.  

2. Notwithstanding the provision in the preceding paragraph, any test piece which is too thick to 

be subjected to a tension test may be cut with a thin saw into slices of proper thickness for such 



test. In this case, all slices of the test piece shall be found by the tension test to come up to the 

applicable standards.  

 

Article 52. Acceptance Criteria for Tension Test  
1. In a tension test, the test piece shall be deemed acceptable if it is found to have a tensile 

strength not lower than the minimum tensile strength at room temperature for the base metal.  

2. If a test piece breaks at any part of its base metal during the tension test referred to in the 

preceding paragraph, such test piece may be deemed acceptable, provided that the tensile 

strength recorded at the time of breaking is not less than 95% of the minimum tensile strength at 

room temperature specified for the base metal under the applicable standards and that the weld 

zone of the test piece is free of any defect.  

3. If a test piece is rejected by the tension test mentioned in paragraph 1 because of any defect in 

the base metal, the tension test may be nullified.  

 

Article 53. Bending Tests  
1. The shapes and sizes of test pieces for face bend, root bend and side bend tests, and their 

methods and jigs used for the said tests shall be in compliance with JIS Z3122 (Method of Guide 

Bend Test for Butt Welded Joint) or any standard that is recognized as equivalent.  

2. The provisions in the paragraph 2 of the Article 51 herein apply to the bending tests.  

 

Article 54. Acceptance Criteria for Bending Tests  
In the bend tests, test pieces shall be deemed acceptable if they are found free from any crack 

exceeding 3 mm in length (not including minor cracks appearing at the edge corners) on the 

outside of their weld zones.  

 

Article 55. Eligibility Requirements for Retests  
When the results of the mechanical tests prescribed in the Article 52 or the preceding Article 

were unsatisfactory, retest may be conducted if the results fall under one of the followings:  

(1) In the case of a tension test, the recorded results come up to at least 90% of the specified 

standards;  

(2) In the case of a bend test, the rejection of the test piece is found attributable to a defect other 

than any in its weld zone.  

 

Article 56. Test Pieces and Acceptance Criteria for Retests  
1. A retest shall be conducted on two new test pieces prepared for each of the rejected test pieces 

from the same test plate that was used for the rejected test pieces or another test plate that was 

prepared at the same time as such used test plate, and these new test pieces shall be deemed 

acceptable if they are found by the mechanical retest to meet the requirements under the Article 

52 or 54.  

2. If the test plate is not large enough to make the new test pieces mentioned in the preceding 

paragraph, an additional test plate may be prepared by the same boiler welder who made the test 

plate from which the rejected test pieces were taken and under the same conditions as such used 

test plate was prepared.  

 

Article 57. Radiographic Examination 
Longitudinal joints, circumferential joints, etc. of the shell or the head plate shall be subject to 



radiographic examination over their whole length and shall be found by such examination to 

meet the requirements under the Article 59. However, such radiographic examination may be 

omitted in each of the following items: 

1. The circumferential joint in the shell the longitudinal joint of which has passed the 

radiographic examination, and which has been welded by the same boiler welder who made the 

longitudinal joints and by the same method as used for the longitudinal joint; or 

2. Those recognized by the Director-General of Prefectural Labour Bureau that the radiographic 

examination to be unnecessary.  

 

Article 58. Height of Reinforcement of Weld  
1. The reinforcement of weld for those joints which are subject to radiographic examination shall 

be such that does not interfere with the said examination. 

2. Single welded butt joints using backings are allowed to subject to radiographic examination 

with the backings retained in place unless they interfere with such examination.  

 

Article 59. Methods and Acceptance Criteria for Radiographic Examination  
The methods and the results of radiographic examination shall be conducted in accordance with 

the applicable one of the following items, depending on the class of base metal: 

1. Steel (excluding stainless steel): The examination shall be conducted in accordance with JIS 

Z3104 (Methods of Radiographic Examination for Welded Joints in Steel), and the defects of the 

Grade 1 through the Grade 4 shall be the Class 1 or the Class 2 of the classification by the image 

on radiograph specified in the said JIS standard, or the examination shall be conducted in 

accordance with other method that is recognized as equivalent to JIS Z3104 and the equivalent 

results shall be obtained. 

2. Stainless steel: The examination shall be conducted in accordance with JIS Z3106 (Methods of 

Radiographic Examination for Welded Joints in Stainless Steel), and the defects of the Grade 1 

through the Grade 4 shall be the Class 1 or the Class 2 of the classification by the image on 

radiograph specified in the said JIS standard, or the examination shall be conducted in 

accordance with other method that is recognized as equivalent to the standard JIS Z3106 and the 

equivalent results shall be obtained. 

 

Article 60. Radiographic Reexamination  
If any weld assembly fails in a radiographic examination to meet the requirements under the 

preceding Article, the defective part because of which the assembly has been rejected shall be 

completely removed and rewelded, and then such reweld zone shall be subjected to another 

radiographic examination in which it shall be found to meet the requirements in the preceding 

Article. The proviso in the Article 57 does not apply to such reexamination.  

 

Section 2. Hydraulic Tests 

Article 61. Hydraulic Tests  

1. Any of the boilers subject to the standards herein shall be found free of any defect by a 

hydraulic test under the pressure 1.5 times the maximum allowable working pressure (except 

when the test pressure thus determined is lower than 0.2 MPa in which case 0.2 MPa apply).  

2. Notwithstanding the provisions in the preceding paragraph above, those hot water boilers 



which are not subject to exposure to pressure above the maximum allowable working pressure 

shall be found free of any defect by a hydraulic test under pressure 0.1MPa higher than the 

maximum allowable working pressure (except when the test pressure thus determined is lower 

than 0.2 MPa in which case 0.2 MPa apply). 

3. The boiler parts specified in the following items shall be found free of any defect by a 

hydraulic test under the appropriate one of the pressure levels prescribed in these items. If any of 

the parts under the item (1) is to have any opening in it, such part shall be subjected to a 

hydraulic test before the opening is made in it, and if the test pressure given in the item is lower 

than the level determined under the preceding paragraph, the test shall be conducted under the 

pressure prescribed in that paragraph.  

(1) Welded parts of water tube boilers: 1.5 times the maximum allowable working pressure  

(2) Parts of iron casting: double the maximum allowable working pressure  

4. The hydraulic test in the item 1 of the preceding paragraph may be omitted if radiographic 

examination or ultrasonic examination of weld zones can be conducted after the fabrication of 

the boiler and if the repairing of weld zones is possible. 

 

 

Part 1. Steel Boilers 
 

Chapter 4. Fittings 

 

Section 1. Safety Valves, Relief Valves and Relief Pipes 

Article 62. Safety Valves  
1. Steam boilers shall be equipped with at least two safety valves to ensure that its internal 

pressure will never exceed the maximum allowable working pressure. For those steam boilers 

which have a heating surface area not larger than 50 m2, however, the number of safety valves to 

be installed may be reduced to one.  

2. Safety valves shall be attached directly to proper parts of the boiler itself which are easily 

accessible for inspections and care shall be taken to ensure that their spindles will be upright.  

3. All safety valves, when used for steam boilers generating flammable vapours, shall be either 

hermetically sealed or so configured as to send exhausts from them into a safe place outside the 

boiler room.  

 

Article 63. Safety Valve for Superheater  
1. The superheater shall be equipped with a safety valve at or near the steam outlet so as to keep 

the temperature of the superheater at the design temperature or lower.  

2. In the case of a once-through boiler, notwithstanding the prescription in the paragraph 2 of the 

preceding Article, safety valves with a combined discharge capacity at least equivalent to the 

maximum evaporation of the boiler may be installed at or near the outlet of the superheater.  

 

Article 64. Name Plates  



1. The materials and construction of lift-type safety valve having a lift not less than 1/15 of the 

seat bore diameter or any full-bore safety valve (referred to as "lift-type safety valve, etc." in the 

following paragraph) for steam boilers exceeding 0.1 MPa in maximum allowable working 

pressure shall be in compliance with JIS B8210 (Steam Boilers and Pressure Vessels -- Spring 

Loaded Safety Valves) or have equivalent or superior mechanical properties.  

2. Any lift-type safety valve, etc. shall have a name plate on its conspicuous part showing the 

following items:  

(1) Name or trademark of the manufacturer;  

(2) Nominal diameter;  

(3) Set pressure (MPa ); and  

(4) Discharge capacity (kg/h).  

 

Article 65. Relief Valve or Safety Valve for Hot Water Boilers  
1. Any hot water boiler not exceeding 120  in working water temperature shall be equipped 

with a relief valve that is immediately actuated whenever the pressure in the boiler reaches the 

maximum allowable working pressure and keeps the internal pressure not exceeding the 

maximum allowable working pressure. However, this provision does not apply where a water 

relief pipe that keeps the internal pressure not exceeding the maximum allowable working 

pressure is installed at the part of such boiler which is easily accessible for inspections.  

2. Hot water boilers exceeding 120  in working water temperature shall be equipped with a 

safety valve.  

 

Section 2. Pressure Gauges, Hydraulic Pressure Gauges and Thermometers 

 

Article 66. Pressure Gauges  
A pressure gauge shall be attached to the steam space or water column or to a steam-side 

connection leading to such water column of any steam boiler in accordance with the followings:  

(1) The direct influx of steam into the pressure gauge shall be precluded.  

(2) Any valve or cock shall be so designed as to clearly show whether it is open or closed.  

(3) The steam connection for the pressure gauge shall have such construction that is not easily 

clogged.  

(4) The highest degree of the scale on any pressure gauge shall be in a range not lower than 1.5 

times but not higher than 3 times the maximum allowable working pressure of the boiler 

(5) The diameter of the face of a pressure gauge shall be such that ensures easy reading. 

 

Article 67. Hydraulic Pressure Gauges for Hot Water Boilers  
1. Any hot water boiler shall be equipped with a hydraulic pressure gauge installed in its main 

part or near its hot water outlet in accordance with the followings. However, a pressure gauge 

may be substituted for the hydraulic pressure gauge.  

(1) Any valves or cocks shall be so designed that it may be easily known whether they are open 

or closed.  

(2) The highest degree of the scale on any hydraulic pressure gauge shall be able to show a water 

pressure not lower than 1.5 times but not higher than 3 times the maximum allowable working 

pressure of the boiler.  



 

Article 68. Thermometers 
1. Any steam boiler shall be provided with a thermometer to indicate the steam temperature near 

the outlet of the superheater. 

2. Any hot water boiler shall be provided with a thermometer to indicate the water temperature 

near its outlet.  

 

Section 3. Water Level Indicators 

 

Article 69. Glass Water Gauges  
1. Any steam boiler other than the once-through boiler shall have at least two glass water gauges 

attached to its main part or water column. However, for the following steam boilers, one of such 

water gauges may be replaced by some other type of water level indicator.  

(1) those steam boilers with the shell not exceeding 750 mm in inside diameter 

(2) those steam boilers with two or more remote water level indicators. 

2. Glass water gauges shall be installed in such a place that their glass tube bottoms will indicate 

the minimum water level to be maintained during the operation of the steam boiler (hereinafter 

called the "safety low water level").  

3. The glass of water gauges for steam boilers shall meet the requirements in JIS B 8211 (Boilers 

-- Gauge Glasses) or have equivalent or superior mechanical properties.  

4. Glass water gauges shall be so constructed that they can be cleaned and inspected from time to 

time as necessary.  

 

Article 70. Water Columns  
1. No cast iron water column may be used for any boiler exceeding 1.6 MPa maximum allowable 

working pressure.  

2. Water columns shall have such construction that is not easily clogged.  

 

Article 71. Connections with Water Columns  
1. The connection pipes linking the water column and the boiler shall have such construction that 

is not easily clogged, and the water-side connection and the water column shall be so constructed 

that their insides can be cleaned easily.  

2. The water-side connection shall be free of any convex or concave bend between the two ends, 

and neither of its joints with the boiler and the water column may be above the lowest water level 

that can be known with the water gauges.  

3. The steam-side connection shall be free of any part where drain may gather, and neither of its 

joints with the water column and the boiler may be located below the highest water level that can 

be known with the water gauges.  

4. The provisions in the preceding three paragraphs apply correspondingly to attaching measures 

of the connections to the water gauges.  

 

Article 72. Gauge Cocks  
1. If gauge cocks are used as a water level indicator other than the glass water gauge, at least 

three of such instruments shall be installed at those places which cover the same range of height 



as specified for the installation of the glass tube of glass water gauge. However, for those steam 

boilers which are not larger than 750 mm in inside diameter of the shell and are smaller than 10 

m2 in area of the heating surface, the required number of gauge cocks may be reduced to two.  

2. The lowest of such set of gauge cocks shall be located at the same level as the safety low 

water level.  

3. The pipes connecting the gauge cocks and the steam boiler shall have such construction that is 

not easily clogged. 

 

Section 4. Feedwater Unit etc. 

 

Article 73. Feedwater Units  
1. Any steam boiler shall be provided with a feedwater unit that has a water supply capacity at 

least equivalent to the maximum evaporation of the boiler.  

2. Notwithstanding the provisions in the preceding paragraph, any of those steam boilers in 

which a heat supply continues even after fuel is shut-off or which do not have the fuel shut-off at 

low water system specified in the paragraph 2 of the Article 84 shall be equipped with two 

feedwater units each of which can, independently of the other, supply water at least sufficient for 

the maximum evaporation rate of the boiler whenever necessary. However, if one of the 

feedwater units consists of a combination of two or more feedwater pumps, the water supply 

capacity of the other unit may be set at a level not lower than 25% of the maximum evaporation 

rate of the steam boiler and not lower than that of the largest pump in the said multi-pump 

feedwater unit.  

3. The two feedwater units for any of the steam boilers in which a heat supply continues even 

after fuel is shut-off shall be capable of being operated by separate power systems.  

 

Article 74. Special Provisions for Two or More Steam Boilers Installed Close Together 
Two or more adjacent boilers connected and operated together shall be deemed a single steam 

boiler, and accordingly, the provisions in the preceding article apply to the said group of boilers.  

 

Article 75. Feedwater Valves and Check Valves  
The feed pipe from each feedwater unit shall be provided with a feedwater valve and a check 

valve near the steam boiler. However, for once-through boilers and those steam boilers whose 

maximum allowable working pressure is lower than 0.1 MPa the installation of only feedwater 

valves may be deemed sufficient.  

 

Article 76. Internal Feedwater Pipes  
The internal feedwater pipes, if used, shall be so constructed as to permit its dismantlement.  

 

Section 5. Stop Valves and Blowoff Valves 

 

Article 77. Stop Valves  
1. Steam stop valves shall be strong enough to withstand the maximum allowable working 

pressure and maximum steam temperature of the steam boiler to which they are attached.  



2. If any of such valves is installed in a place where drain may collect, a drainage shall be 

provided.  

3. Superheaters shall be provided with drainages.  

 

Article 78. Size and Number of Blowoff Pipes and Blowoff Valves  
1. Steam boilers other than the once-through boiler shall be equipped with a blowoff pipe that 

can discharge scale or other sediment and that is fitted with a blowoff valve or a blowoff cock.  

2. The blowoff pipe for steam boilers other than mobile boilers not lower than 1 MPa in 

maximum allowable working pressure shall be fitted with at least two blowoff valves or at least 

one each of blowoff valve and blowoff cock arranged in series. 

3. Blowoff pipes for two or more steam boilers shall be installed separately for each of them.  

 

Article 79. Construction of Blowoff Valves and Blowoff Cocks  
1. Blowoff valves or blowoff cocks shall be installed in a conspicuous, readily accessible place 

so that they can be handled easily.  

2. Blowoff valves shall be so constructed as to preclude the deposit of scales or other sediments 

on their inside surfaces and shall have the necessary strength for safety. 

 

Section 6. Hand-Operated Dampers, etc. 

 

Article 80. Hand-Operated Dampers  
The controls of hand operated dampers shall be installed in a place where they can be worked 

easily.  

 

Article 81. Explosion Doors  
1. If the explosion door of any boiler is located within 2 m of the job site of boiler operators, the 

boiler shall be equipped with a device to disperse explosive gases in a safe direction.  

2. An explosion door shall be provided for each pulverized coal firing equipment.  

 

Article 82. Openings Equipped to Combustion Chambers  
The combustion chamber of any boiler shall have a manhole large enough to provide an access to 

its inside for cleaning and inspections. However, this does not apply to those flue boilers of 

which the flues do not exceed 500 mm in diameter and which have cleaning holes both in the 

front and back or those boilers which are so constructed as to provide an access to the inside of 

their combustion chambers.  

 

Article 83. Stacks of Boilers  
The stacks of boilers shall be so constructed as to preclude any damage to the boilers from rain 

that may otherwise get in through them. However, this provision does not apply those stacks 

which are installed in a place where such damage could not occur.  

 

Section 7. Automatic Control Systems 



 

Article 84. Automatic Feedwater Regulators etc 

1. An automatic feedwater regulator shall be provided for each steam boiler.  

2. Steam boilers not including once-through boilers which have automatic feedwater regulators 

shall be equipped with a device to automatically shut-off the fuel supply if the water level is 

below the specified safety low water at the start-up of the boiler or if the water level falls below 

such low during boiler operation (referred to as the "low water level fuel shut-off device" in the 

paragraph 4 of this Article and the paragraph 1 of the Article 97 herein).  

3. Once-through boilers shall be provided with a device that automatically cuts off the fuel 

supply if the boiler is short of water at start-up or if boiler water runs short during operation, or 

with some other safety device which services as a substitute.  

4. Notwithstanding the provision in the paragraph 2, in one of the following cases, a low water 

level alarm (a device that gives an alarm when the water level falls below the safety low water 

level) may be substituted for the low water level fuel shut-off device.  

(1) Emergency fuel shut-off is precluded by the properties of the fuel or the structure of the firing 

equipment; 

(2) Emergency shutdown of the boiler is inadvisable due to such factors as the specified 

operating conditions.  

 

Article 85. Flame Safeguard System  

1. The firing equipment of any boiler shall be equipped with a device that can automatically find 

any combustion failure or inadvertent cut-off of air supply and can immediately shut-off the fuel 

supply whenever such trouble is detected (referred to as the "flame safeguard system" in the 

subsequent paragraphs of this Article). However, this provision does not apply to either of the 

instances given in one of the items in the paragraph 4 of the preceding Article. 

2. The flame safeguard system shall be designed:  

(1) To Shut-off fuel immediately if the power supply for its actuation is cut-off; and  

(2) To avoid resuming fuel supply automatically during and after the stoppage of such power 

supply.  

3. The flame safeguard system for any boiler with automatic ignition capability shall be designed 

to automatically shut-off the fuel supply if the boiler fails to start burning because of trouble or 

some other causes or if no flames are detected after ignition, and also such device shall be given 

the function to hold up the restart of the boiler until the restarting procedure is taken by hand.  

4. The flame safeguard system shall have the function to preclude the ignition of the firing 

equipment if it makes false detection of flames due to the malfunction of its flame detecting 

mechanism or some other causes before the beginning of combustion. 

 

 



Part 1. Steel Boilers 
 

Chapter 5. Miscellaneous Provisions 

 

Article 86. Exceptions  
Among boilers which do not meet the requirements in Chapters 1 through 4 herein, the following 

boilers shall be regarded to meet such requirements when they are recognized by the Director-

General of the Prefectural Labour Bureau as equal to that of those boilers which meet such 

requirements, judging from the material, construction, workmanship and other features of the 

said boilers, to have the safety at least equal to one of the followings: 

(a) boilers which are specially designed; 

(b) boilers which are fabricated in accordance with international standards etc. 

 

Article 87. Determination of Maximum Allowable Working Pressure  
1. The maximum allowable working pressure for a whole boiler, other than once-through boiler, 

shall represent that for the boiler proper, and the maximum allowable working pressure for a 

once-through boiler shall represent that for the part near the steam outlet.  

2. The person who has conducted inspection of a boiler based on the Ordinance on Safety of 

Boilers and Pressure Vessels may determine the maximum allowable working pressure for the 

said boiler taking into consideration the severity of the defects in its workmanship and the 

corrosion of its materials, if such defects or corrosion are found during the inspection.  

 

Part 2. Cast Iron Boilers 

Article 88. Restrictions on Cast Iron Boilers  

Any of the steam boilers or hot water boilers specified below shall not be made of iron castings:  

(1) Steam boilers to be operated exceeding 0.1 MPa in pressure  

(2) Hot water boilers exceeding 0.5 MPa (replaced by 1 MPa if a fracture test is conducted in 

accordance with JIS B8203 (Cast Iron Boilers -- Construction) and if the maximum allowable 

working pressure is determined based on the results of the said test) in pressure.  

(3) Hot water boilers exceeding 120  in water temperature  

 

Article 89. Main Materials  

1. Main materials for cast iron boilers (simply called the "boiler" or "boilers" in all subsequent 

paragraphs of this part) shall have chemical compositions and mechanical properties that can be 

used safely under the chemical and physical influences of the maximum allowable working 

pressure and the working temperature. 

2. The provisions in the paragraph 2 of the Article 1 apply to the working temperature in 

preceding paragraph. 

 

Article 90. Construction of Boilers  



The construction of the boiler shall be of the sectional type.  

 

Article 91. Wall Thickness of Sections  

The wall thickness of sections shall be not less than 8 mm for the boilers not exceeding 0. 3 MPa 

in maximum allowable working pressure and not less than 10 mm for those exceeding 0.3 MPa 

in such maximum pressure. However, this provision does not apply to the boilers of special 

construction featuring, among others, sections reinforced with stays.  

 

Article 92. Inspection Holes  

The boiler shall have an inspection hole that enables internal inspection.  

 

Article 93. Hydraulic Tests  

The boiler shall be found free of any defect by a hydraulic test under the appropriate one of the 

pressure levels specified below for different categories of boilers and sections thereof. The 

hydraulic test in item (3) shall be conducted before the sections are fabricated into a complete 

boiler.  

(1) For steam boilers: 0.2 MPa 

(2) For Hot water boilers: 1.5 times the maximum allowable working pressure (or 0.2 MPa if 

such maximum pressure is below this level)  

(3) For sections: 0.4 MPa for boilers not exceeding 0.2 MPa in maximum allowable working 

pressure and double the maximum allowable working pressure for boilers exceeding 0.2 MPa in 

the said maximum allowable working pressure.  

 

Article 94. Safety Valves and Other Safety Devices 

Steam boilers shall be equipped with safety valves or other safety devices that can keep the 

internal pressure from exceeding the maximum allowable working pressure.  

 

Article 95. Relief Valves and Relief Pipes  

1. Hot water boilers for space heating shall be fitted with relief valves that are immediately 

actuated whenever the pressure in the boiler reaches the maximum allowable working pressure 

and keep the internal pressure from exceeding the maximum allowable working pressure. 

However, this does not apply to such hot water boilers that have relief pipes which lead to the 

open expansion tanks and which keep the internal pressure from exceeding the maximum 

allowable working pressure.  

2. Hot water boilers for hot water supply shall be provided with relief valves that are 

immediately actuated whenever the pressure in the boiler reaches the maximum allowable 

working pressure and keep the internal pressure from exceeding the maximum allowable 

working pressure. However, this does not apply to such hot water boilers for hot water supply 

having relief pipes rising above the water level in the feedwater tanks. 

 



Article 96. Pressure Gauges, Hydraulic Pressure Gauges and Thermometers  

1. Pressure gauges shall be attached to the steam space or water column of a steam boiler or to 

the steam-side connection to the water column.  

2. Hot water boilers shall have hydraulic pressure gauges installed on the boilers themselves or 

near the hot water outlets. However, pressure gauges may be substituted for hydraulic pressure 

gauges.  

3. The provisions in the Articles 66 (with the exception of the item 5), 67, and the paragraph 2 of 

the Article 68 respectively apply to the pressure gauges of steam boilers, the hydraulic pressure 

gauges of hot water boilers, and the thermometers of hot water boilers.  

 

Article 97. Glass Water Gauges and Gauge Cocks  

Steam boilers (not including those which have a low water level fuel shut-off device or an 

automatic water level control system and glass water gauges fitted with straight through drain 

valves or drain cocks not smaller than 8A in nominal diameter) shall be equipped with at least 

two glass water gauges each. However, one of these water gauges may be replaced by some 

other water level indicator.  

2. The Articles 69 (with the exception of the paragraph 1) applies to the glass water gauges of 

steam boilers.  

3. If gauge cocks are to be used as a substitute water level indicator for the glass water gauge, at 

least two of such cocks shall be installed in the same height range as the mounting for the glass 

tube of the glass water gauge.  

4. The paragraph 2 of the Article 72 applies to the gauge cocks of steam boilers.  

 

Article 98. Automatic Water Temperature Regulators 

Those hot water boilers with working pressure exceeding 0.3 MPa shall be equipped with an 

automatic water temperature regulator to hold the water temperature from rising above 120 .  

 

Article 99. Blowoff Pipes etc.  

1. Steam boilers shall have a blowoff pipe that can discharge scale or sediment and that is fitted 

with a blowoff valve or a blowoff cock.  

2. The blowoff valve or the blowoff cock shall be installed in a conspicuous place where it can 

be handled easily.  

3. The blowoff valve shell be so designed as to preclude the deposit of scale or other sediments 

on its inside surface.  

 

Article 100. Water Supply from Pressurized Sources  

If feedwater is supplied from the tap or some other pressurized source, the piping for such water 

source shall be attached to the return line.  

 



Article 101. Application of Provisions Mutatis Mutandis  

The Articles 86 and 87 herein apply correspondingly to the cast iron boiler. 

 

 

Supplementary Provisions 
(Ministry of Health, Labour and Welfare Notification No.197, April 30, 2001) 

 

1. This notification shall become effective on the day of official announcement. However, the 

paragraph 2 of the Article 12, the Article 48, and the paragraph 1 of the Article 68 become 

effective on the first day of June, 2003. 

2. Those boilers which are in the manufacturing stage or in service on the date of the effectuation 

of this notification may be subject to the previous standards.  

3. The preceding paragraph shall cease to apply to any of such boilers or any part thereof when it 

comes to meet this notification. 


