DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 1

Chapter Ind 41

SCOPE, GENERAL RULES, NEW AND EXISTING
' INSTALLATIONS

PART I--8COPE AND DEFINITIONS
Ind 41.01 Scope
Ind 41.02 Definitions

PART II—GENERAL RULES
Ind 41.03 Safety regulations
Ind 41.0¢ Reporting accidents,
and alterations
Notification of installation of
hoilers, pressure wvessels and
power piping.

Identification of beilers and
pressure veasels

Cortificate of competency as
inepector

Adoption of standards

Boiler blow-down equipment
Vessols aupplied through pres-
sure reducing valves
Maintenance

Tnapection of new installations
Manufacturer’s data reporta
Low-water cutoff and water
feeder

PART III—INBPECTIONS

ind 41,17 Inspection fees

Ind 41.20 Periodic inspections required
Ind 41.21 Esxemptions from periodic
inspectiona
Preparation
ingpection
Insurance company inspections
Inspections by cities
Companies or corporations al-
lowed to make inspections
Reporting of Inspections
Inapection report forms

Ind 41,28 Certificates of operation

Ind 41.28 Condemnation

PART IV—NUCLEAR POWER
PLANTH

Ind 41,30 Installation registration

Ind 41,35 Periodic inspections

Ind 41,40 Woelded repair

Ind 41.45 Report of incldents

PART V—NEW INSTALLATIONS,
ORIGINAL
CONSTRUCTION

Ind 41.50 A8.M.E. code vessels

Ind 41.61 Wisconain special vessels

Ind 41,62 U.S, Department of Transpor-

tation—Federal Highway

Division

Non-code vessels

Ind 41,64 Multi-boiler installation

Ind 41,565 Pressure gauges for air receivers

Ind 41.56 Power piping

PART VI—EXISTING

INSTALLATIONS
Ind 41.60 Application

repairs

Ind 41.05

Ind 41.08
Ind 41.08

Ind 41.10
Ind 41.11
Ind 41,12

Ind 41,13
Ind 41,14
Ind 41,16
Ind 41,16

Ind 41.22 for - internal
Ind 41.23
Ind 41.24

Ind 41.26

Ind 41.26
Ind 41.27

Ind 41,63

Ind 41,61

Ind 41.62
Ind 41.63
Ind 41.64

Ind 41.85

Ind 41.66
Ind 41.67

Ind 41.68
Ind 41.69

Ind 41,70
Ind 41.71
Ind 41,72
Ind 41.73
Ind 41,74

Ind 45.75
Ind 41.76
Ind 41.77

Ind 41,78

Ind 41.79
Ind 41.80

ind 41.81
Ind 41.82
Ind 41.83
Ind 41.84
Tnd 41.85

Ind 41.88
Ind 41,87
Ind 41.88
Ind 41.89

Ind 41.91

Ind 41,92
Ind 41.93
Ind 41.94
Ind 41.95
Ind 41.96
Ind 41.97
Ind 41.99

INDEX

Maximum altowable working
pressures

Code constructed vessels
Pressure calculations for shells
Pressure calculations for Aat
heads and flat surfaces
Pressure calculations for dished
heads

Disghed head restrictions
Pressure calculation for fur-
naces and circular flues

Boiler plate thickness

Other metheds of installing
safety devicea and other
appliances

Factor of safety

Strength of materials

Shearing strength of rivets
Efficiency of joint

Ligament between parailel tube
holds

Ligaments bhetween diagonal
tube holea

Maximum pressure for cast iron
boilers

Safety or relief valves required
on boilers

Safety valves for low pressure
steam, miniature and power
boflers

Water-relief wvalves for
water boilers
Thermometers for hot water
boilers

Water glass

Gage cocks

Water column piping

Pressure gages

Stop valves on pressure dis-
charge outlets

Steam mains

Bottom blow-off or drain

Feed pipe
Combustion
boilers
Washout
openings
Manholea
Maintenance
Threaded openinga

Boiler setting and Installation
Access and firlng doors

Water tube boiler doors
Pressure relief devices required
for unfired pressure vessels

hot

regulatora  for

and inspection

Register, Ssptember, 1978, No. 273

Boiler and Pressure Vessel Code




2 WISCONSIN ADMINISTRATIVE CODE

Note: Chaptera Ind 41 and 42 as they existed on April 30, 1981 were repealed and new
Chapters 41 and 42 were created effective May 1, 1951,

PART 1
SCOPE AND DEFINITIONS

Ind 41.01 Scope. (I} The provisions of this code aﬂply to bhoilers,
pressure vessels and piping components associated with boilers in use at
places of employment and in public buildings.

Note: Section 101,01 {2), Stats., provides that the phrase “place of employment” means
and includes every place, whether indoors or out or underground and the premises appurte-
nant thereto where either temporarily or permanently any industry, trade or business is
carried on, or whare any process or operation, directly or indirectly related to any industry,
trade or business, ia carried on, and where any parson is, directly or indirectly, employed by
another for direct or indirect gain or profit, but does not include any place where persons
employed in private domestic service which does not involve the use of mechanical power or
farming. “Farming” incluodes those activities specified in section 102.04 (3), and also includes
the tranaportation of farm products, supplies or equipment directly to the fara by the opera-
tor of said farm or his employes for use thereon, if such activities are directly or indirectly for
the purpose of producing commodities for market, or as an accessory to such production.
When used with relatfon to building codes, “place of employment” does not include a previ-
ously constructed building used as a community-based residential facility as defined in sec-
tion 50.01 {1). which serves 20 or fewer unrelated reaidents, excopt for the purposes of section
101.11. -

(2) Vessels used for the storage and transportation of flammable li-
. quids, liqusfied petroleum gas, anhydrous ammonia, and refrigerants

shall be subject to the provisions of this code, unless covered by other
Wisconsin administrative codes or federal codes.

History: Cr. Register, April 1961, No. 64, off. 5-1-74; r, and recr., Register, May, 1974. No.
221, off, 8-1-74; am. (1), Register, May, 1978, No. 268, eff. §-1-78.

Ind 41,02 Definitions. The definitions of this section shall be applica-
ble throughout this code.

(1) ASME BOILER AND PRESSURE VESSEL CODES are those published by
the American Society of Mechanical Engineers and will hereinafter be
referred to as ASME. ’

(1la) Alteration, For the purposes of this code, “alteration” means a
change in a boiler or pressure vessel that substantially alters the original
design requiring consideration of the effect of the change on the original
design. It is not intended that the addition of nozzles smaller than an
Hnreil_lfox;ced opening size be considered an alteration. (Also see

repair.”

(2) BoILER. A closed vessel intended for use in heating water or for the
a;;flication of heat to generate steam or other vapor to be used exter-
nally to itself.

(a) Low pressure boiler. A boiler on which the safety valves are set at
pressures not exceeding 15 psig.

(b} Miniature boiler. A miniature boiler is a power boiler or high tem-
perature water boiler which does not exceed any of the following limits:

1. 16 inches inside diameter of shell; ‘

2. 20 square feet heating surface (not applicable to electric boilers);
3. 5 cubic feet gross volume exclusive of casing and insulation;

4, 100 psi maximum allowable working pressure.
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1. The inspector shall be employed by a boiler insurance company li-
censed to do business in Wiscensin, The boiler insurance company shall
make the application for a reciprocal commission to the department.

2. The inspector shall hold a commission issued by the National Board
of Boiler and Pressure Vessel Inapectors or a certificate of competency
from a city or state which has adopted the A.8.M.E. Boiler and Pressure
Vessel Code and which holds a written examination snmlar to that re-
quired by Wisconsin, . .

History: Cr. Register, April, 1981, No. 84, eff. 5-1-61; r. arid recr, Reglster February, 1971
No. 182, eff. 3-1-71iam. {1},-(3) (¢}, (4) (a), (6) (a) 1.and 3., Register, May, 1974, No. 221,
eff, 6-1-14; am. (2) (b) and (5) {a),r. (6) (a) 3., Reglster, May, 1978, No. 269, eff. 6-1-78.

Ind 41.10 Adoption of standards. (]) The standaids, amendments
and errata issued by the American Society of Mechanical Engineers as
Iis(tied in table 41.10- A are hereby mcnrporated by reference into this
code

(2) Pursuant to section 227.025, Wlsco,nsm_ Statutes, consent has
been granted to incorporate hy reference the rules contained in the stan-
dards, amendments and errata listed in table 41.10-A.

(a) Copies are on ﬁle in the offices of the department the secretary of
state and the revisorof statutes, .

{b) Copies may he procured for personal use from the Amerlcan Soci-
ety of Mechanical Engineers, Umted Engmeermg Center, 345 East 47th
5t., New York, New York 10017.
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10 7 ~ WISCONSIN ADMINISTRATIVE CODE
TABLE 4L10-A

As amended by Summer
Addenda isaued June 30th and
Winter Addenda issied
Deceémbier 31st of edch tespective
year: S-B8ummer; W-Winter.

ASMBE 1977 1978 1979
1, Section 1 Power Boiters, 1977 Edition 8 W ‘
2. Section I Matertal Specifications, 1977
Edition
f Pait A — Ferrous Material 8w
b. Part B — Nonforrous Material sw
o Part ¢ — Welding Rods;

. Blectrodes, and Fliter Motais
3, Beettori 1Ml Nucleat Power Plaiit Cotiiporibnis,

1977 Editicn .
4. Division 1 dnd Divislon 2 General )
Hequirements 8w
Division 1
&, Subsection NB — Clasa 1 .
Compoients 5w
b, Hithseetion NC — Class 2 )
Conipohents swW
& Subsection ND -— Class 8 ,
Cormiponbnts ) 5w
d. Siibsectloti NE — Glass MC
Components 8w
o, Subsestion NF — Comporent .
Suppotis 8w
f. Subsection NG — Core Suppott o
Strictufes sW
B Appendices 5 W
Divlgion 2 !
a. Corickete Rénctor Vessels and:
Containmeénts 5w
4. Section IV Héating Boflers, 1977 Edition sSW
6. Settion V Nondesttuctive Examination, 1977
Edition SW
8. Section VI  Pressure Vedsels, 1977 Edition
& Divialon 1 ) sw
b, Division 2 - Alternative Rutes 8w
7. Sectlon 1X Welding and Brazing
Qualifications, 1977 Edition 3w
8. Sectioh X Therglass-Reinforced Plastic
Pressure Veéasels, 1077 Edition - W

9. Section Xt Rules for Inservice Inspection of
Nuclear Power Plant Components,
Dlvision 1, 1977 Edition sSwW

ANSI
10. Power Piping {ANSI B3l.1, 1977 edition); including Addenda ANST B31,1a-1977 and
ANSI B31.1b-1978.

History: Ct. Register, May, 1974, No. 221, eff. 6-1.74; r. and rect. Regia-ter, April, 1975, No.
282, eff. 5:1.75; r. and recr, table Reglater, May, 1976, No. 245, ff. 6-1-76; r. and recr. table,

Regiater, March, 1977, No. 255, ¢ff, 4-1-77; am. table, Register, September, 1878, No. 273, eff.
10-1-78.

Ind 41.11 Boiler blow-down equipment, (1) The blow-down from a
bolier or boilers that enters a sewer system or blow-down which is con-
sidered a hazard to life or property shall pass through some form of
blow-off equipment that will reduce pressure and temperature as re-
quired hersinafter.

(2) The temperature of the water leavihg the blow-off equipment
shall not exceed 140 F.

Regiater, September, 1878, No. 273
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 10-1

(3) The pressure of the blow-down leaving any type of blow-off equip-
ment shall not exceed 5 pst.

(4) The blow-off piping and fittings between the boiler and the blow-
off tank shall comply with sections Ind 41.50 and Ind 41.51 of this code.

(5) The tank shall be designed in accordance with sections Ind 41.50
" and Ind 41.51 of this code for a working pressure of at least one-fourth
the maximum working pressure of the boiler to which it is connected.

Regiater, September, 1978, No. 273
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Ind 41.55 Pressure gauges for air receivers. (1) Air receivers shall
be equipped with an indicating pressure gauge so localed as to be readily
visible.

(2) The dial of the pressure gauge shall be graduated to approxi-
mately double the pressure at which the safety valve is set, but not less
than one and one-half times that pressure.

History: Cr. Register, May, 1874, No. 221, off. 6-1-74.

Ind 41.56 Power piping. Power piping, as defined in section Ind
41.02 (18p), and piping within the scope of Section I of the ASME code
listed in table 41.10-A, shall be installed in accordance with the ANSI
standard for power piping, including addenda, listed in table 41.10-A.

History: Cr. Register, September, 1978, No. 273, eflf. 10-1-78.

PART VI
EXISTING INSTALLATIONS

Ind 41,60 Application, (1) The provisions of sections Ind 41.60
%lérough ind 41,99 shall apply to boilers installed prior to January 1,
57, o

(2) Pressure vessels installed prior to January 1, 1857 shall meet the
requiIrements of section Ind 41.99, pressure relief devices for pressure
vessels, : : o

History: Cr, Register, April, 1981, No. 84, eff. 6-1-61; amn. (2), Register, May, 1974; No.
221, eff. 6-1-74,

Ind 41.61 Maximum allowable working pressures. {1) The maxi-
mum allowabie working pressure on a boiler is the safe pressure at which
the hoiler may be operated as determined by the provisions of seclions
Ind 41.60 through Ind 41,99, inclusive, of this code... . . ...

{2) No boiler shall be operated at a pressure in excess of the maxi-
mum atlowable working pressure for such boiler.

History: Cr. Register, April, 1861, No, 64, eff. 5-1-81.

Ind 41.62 Code constructed vessels. Any boiler that has been con-
structed and stamped in accordance with the ruies and regulations of
the A.S.M.E. boiler and pressure vessel code, or other recognized codes,
or has the standard stamping of another state that has adopted the stan-
dard of construction of the A.S.M.E. boiler and pressure vessel code,
shall'be allowed and may be operated at thé maximum working pressure
stamped on its shell providing the vessel is unaltered, in good working
order, and not deteriorated by age or corrosion. For unstamped boilers,
the dperating pressure shall be determined by using sections Ind 41.63
through Ind 41.76, inclusive. i E

History: Cr, Register, April, 1961, No. 64, off. 6-1-61. -
Ind 41,63 Pressure calculations for shells. The maximum allowable

working pressure Lo be allowed on the shell of a boiler shall be.deter-
mined from the following formula:

P= TS xtxI&
RxFS.

Register, September, 1978, -No, 273
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where P=maximum allowable working pressure, pounds per
square inch,
T.S.=tensile strength of sheli plate, pounds per square inch,
t=minimum thickness of shell plates, inches,
E=efficiencf of longitudinal joint—method of determup
ing which is given in seetion Ind 41.73,
R=inside radius of the outside course of the shell,
F.S.=lowest factor of safety allowed by section Ind 41,70.

Hiatory: Cr. Register, April, 1861, No, 64, eff. 5-1-61.

Ind 41,64 Pressure calculations for flat heads and flat surfaces,
The maximum allowable working pressure on flat surfaces of boilers
shall be determined by the following formula;

P= TS xt?
05 xd*xF.S.

-where P=maximum allowable working pressure, pounds per
square inch,
T.S.=tensile strength of plate, pounds per square inch,
t=thickness of plate, inches,
d=diameter of head or shortest unsupported span of
head or maximum pitch between stays, inches,
I'.S.=lowest factor of safety allowed by section Ind 41.70.

Note: No allowance will be made for the holding power of Hanges.

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61.

Ind 41.65 Pressure caleulations for dished heads, The maximum
allowable working pressure on unstayed dished heads shall be deter-
mined by the following formula;

Pressure on concave side (plus head)

P 2xTS. xExt
833xL

Pressure on convex side (mminus head)

2xTS. xExtx06
P= 833xL

where t=thickness of plate, inches,

P=maximum aﬂowabie working pressure pounds per

square inch,
T.S.=tensile strength, pounds per square inch,

Leradius to which the head is dished, measure on the
concave side of the head, inches,

E=efficiency of weakest joint used in forming the head
E(}enmhmwe of the joint to the shell) for seamless heads,

=1.00.

History: Cr. Reglater, April, 1981, No. 64, off, 5-1-61.

It

Ind 41,66 Dished head restrictions. Dished heads without skirts or
flanges shall not be used for any pressure.

History: Cr. Register, April, 1961, No. 64, off, 5-1-61.

Register, September, 1878, No. 273
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Ind 41.67 Pressure calculation for furnaces and circular flues.
The maximum allowable working pressure on furnaces of vertical boilers
and circular flues shall be determined as indicated in sections Ind 41.50
and Ind 41.51 of this code,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

Ind 41.68 Boiler plate thickness., (1) The minimum thickness of any
boiler plate under pressure shall be 4 inch except that boiler plate in
stayed surfaces ghall be 5/16 inch thick minimum,

(2) Seamless shells for minature boilers may be constructed of 3/16
inch boiler plate,

Histery: Cr. Register, April, 1961, Mo, 64, eff. 5-1-61.
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