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Tnd 41.01 Scope. (1) The provisions of this code apply to hoilers and -

DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 1

Chapter Ind 41

BOILER AND PRESSURE VESSEL CODE

41.04
41.05

41,08
41,08
41.11
41,12

41.13
41,14

41.15
41.18

41.17
41.20
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Safety regulations
Reporting of sccidenty Ind
ancé major repairs
Reports required forin- Ind
stallations of boilers Ind
and pressure vessels
Identification of boilers
and pressure vessgels Ind
Certificate of compe~ 1Ind
teney as inspector
Boiler biow-down eguip=<
ment Ind
Vessels supblied through Ing
preasure reducing valves Tn3g -
Maintenance
Inspectipn of new in- ind
stalletions Ind
Manufacturer’s data re-
ports Ind
Low-water cutoff and
water feeder Tnd
Inspection fees
Periodic inspectionsg re- png
quired
Vessels exempt from Ind
periodic jnspections
Preparation for internal
ingpections Tnd
Insuranee company in-
spections Ind
Inspections by clties
Companies or corpora- Ingd
tions allowed o make Ind
fnspections Ind
Reporting of Inapections Ind
Ingpection report forms Ind
Certiflcates of operation
Condemnation Ind
A5 ME. code vessels End
Wisconsin special wvesy Ind
sela . Ind
U. 8. depariment of
iransportation — federal Ind
highway division
Non-code vessels Ind
Low water fuel cut-of Ind
for hot water heating! Ind
Bboilers Ind
Pressure gauges for air
receivers Ind
Application Ind
Maximum allowabld Ind
working pressures
Code constructed vegsels Ind
Pressure calculations fory
shells
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Pregsure calculations for
flat heeds and flat sur-
faces
Pregsure caleulations for
dished heads
Dished head restrictions
Pressure calculetion for
furnaces and circular
flues
Boiler plate thickmness
Other methods of in-
stalling safety devices
and other appliances
Factor of gafety
Strength of materials
Shearing strength of
rivets
Efficiency of Joint
Ligament between par-
allel tube holey
Ligaments between dl-
agonal tube holes
aximum pressure Ior
cedt iron boilers
Safety or relief valves
required on boilers
Safety veives for low
pressure steam, minia-
ture and power hoilers
Weter-relief valves for
hot water boilers
Thermomsters for hot
water boilers
water glass
Gage cocks
Water column piping
Pressure gages
Stop valves on pressure
dis¢karge outlets
Steam mains
Bottom blow-off or drain
Feed pipe
Combugtion regulators
for boilers
Washout and inspeciion
openings
anholes
Meaintenance
Threaded openlngs |
Boljer setting and im-
shallation
Accesz and firing doors
Water tube boiler doors
Low-water cut-off and
water feeder
Pressure relief devices
required for unfired
pressure vessels

pressure vessels in use at places of employment and in publie

buiidings.
Note: Section 10101 (2},

Wis. Stats., provides that the phrase “place

of employment” means and includes every Dlace, whether indeoors or

Register, May, 1974, No. 221
Boiler and Pressure vessel Code
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{9) Hor WATER HEATING BOILFE AND HOT WATER SUPPLY BOILEE. A
hoiler completely Alled with water that furnishes hot water to be
used externally to itself at pressures not exceeding 160 psig or at
temperatures not exceeding 250° F. (A boiler exceeding gither of
these limits shall be classified as a power boiler.)

{10} INSPECTOR, AUTHORIZED OR QUALIFIED.

(a) Field inspector. A boiler or pressure vessel inspector who holds
a valid certificate of competency issued by the department. .

(b} Shop inspector. A boiler or pressure vessel inspector who is
holding the mecessary commissions and empleyed by a city or a state
which has adopted the ASME boiler and pressure vessel code, or who
is employed by an insurance company and who, when performing
shop inspections in Wisconsin, holds a certificate of competency is-
sued by the department. .

(11) INTERNAL INSPECTION. One made when the boiler or pressure
vessel is shut down and handholes and manholes or other inspection
openings are opened or removed for inspection of the inmterior as re-
quired by the inspector.

(12) NON-STANDARD BOILER OR NON-STANDARD PRESSURE VESSEL. One
not bearing a valid Wisconsin stamping, ner the ASME stamping,
nor the National Board stamping, nor the U.S, Department of Trans-
portation stamping, nor the stamping of the API-ASME, nor any
stamping authorized by other applicable codes.

(12) OWNER OR USER. Any person, firm, or corporation owning or
- operating & boiler or pressure vessel.

{14) PRESSURE VESSEL. A vessel that obiains itz pressure from an

. externzl source or from an indirect application of heat.

(15) REPAIR, MAJOR REPAIR, AND ALTERATION.

(a) Repair. Work necessary to return a boiler or pressure vessel
to a safe satisfactory condition.

(b) Mojor repair. A repair upon which the strength of a boiler
or pressure vessel will depend.

(¢) Alteration. A change in 2 boiler or pressure vessel that sub-
stantially 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 unreinforced opening size be
considered an alteration.

(16) SECONDHAND VESSEL. A boiler or pressure vessel when both
location and ownership have been changed subsequent fo the original
installation.

Zo»m"m‘oemﬁw,ﬂwgmagwﬁwﬁoﬁonmmnaﬁomm.mmwnwwoﬁd.muﬁm&ﬂob
of the ASME Code—Section VIII—~Scope. -

History: Cr. Register, April, 1961, No., 64, eff. §-1~61; am. (2) Qm. (7,
{10), Register, January, 1966, No. 121, eff. 2-i-66; am, (3), (4), (&) (a)
and (b), (9), (10, <11}, (12}, (18), (14), (15), and cr ({16}, Register,
October, 1970, No. 178, eff. 11-1-70; r, and recr., Register, May, 1974,
No. 221, eff, 6-1-T4.

PART III

GENERAL RULES
Ind 41.03 Safety regulations. (1) No boiler or pressure vessel shall
be operated at a Dpressure in execess of the maximum operating
pressure stated on its current certificate of operation.

Register, May, 1974, No, 221
Boiler and Pressure Vessel Code
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INSTALLATION REGISTRATION | © State of Wisconsin
SB-257 (11/71) Department of Industry, tabor & Human Relalians
’ INDUSTRIAL SAFETY AND BUILDINGS DIVISION

3
Complete appropriate portion %
Inslalling Cantractor shall prepare this form in triplicate H
and distribute as follows: BOILER PRESSURE VESSEL .
White —Attach Registration Fee of $5.00, making check Migd By Diameter %
payahle to Wisconsin Deparlment of Industry, O Power 1 Heating 1 Miniature —
Labor & Humon Relations. Send to Induskial ; 74
o 2yt Mir's Dala Report Length
Safety & Buildings Division, Box 2209, w)
Madison, Wiscensin 53701, ] New [1 Used O Yes 1 Mo =
Yellow—>Send toe Owner who shall POST IT IN A Heoling Svrfuce Waterwalls g
COMSPICUOUS PLACE. ’ ] Mew {7 Used g
Pink —~Retain for e " ._*4
Narme of User or Owner Location of Installation E
: s
Street Address . Wis. Registration No. Nall, Board Ne. ,;OU
- - : o)
Cily Siate Zip’ ASME Migr Serial Mo. Other No. o
— : (o]
Safety Yalves--Seltings Capacily PS1G B
1. : Moximum Allowable Pressure E
2. . Hvdrastatic Test Pressvre

. 3. i ) Date Tested g
Authorized Inspector Wis.. Camm, No. Emplayer Dale Inspecied g
' <]
=
Nome of Instaliing Contractor Street Address City State Zip Code %
n

Date Installation Compleied Signature of [nstaller - Title

Date Registered

g




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 7

(5} ANNULMENTS AND REVOCATIONS. (a} A certificate becomes
invalid when the holder terminates his employment with the employer
of record at the time of issue. A renewa] may be obtained under
the provisions of this section provided applicant meets eligibility
requirements.

(b) A certificate may be annulled or revoked when incompetency
or megligence is determined afier investigation.

{6) RECIFROCAL COMMISSIONS. (a) A reciprocal certificate of com-
petency may be granted by the department to a boiler or pressure
vesgel ingpector under the following conditions:

i. The inspectar shall he employed by a boiler insurance company
lHeensed to do business in Wisconsin. The boiler insurance company
shall make the application for a reciprocal comunission fo the
department.

2. The inspector shall hold a commission Iissued by the National
Board of Boiler and Pressure Vessel Imspeciors or a certificate of
competency from a city or state which has adepted the A.S.M.E.
Boiler and Pressure Vessel Code znd which helds a written examina-
tion similar to that required by Wisconsin.

8. The inspector shall appear before an examining ‘Uomﬂm ap-
pointed by the department to review his qualifications as an inspector.

History:_ Cr. Regiater, April, 19861, No. 64, eff, 5-1-61; r. and recr.
Register, February, 1971, No. 182, eff. 3~-1-71; am. (1}, (8) (&), {&) (a),
(6) (a) 1. and 3., w.mmumwmu. May, Mm..m No, 221, eff. 8—1—7T4.

Ind 41.10 Adoption of stamdards. (1) Pursuant to section 227.025,
Wis. Stats., the attorney gemeral and the revisor of staiutes have
congented to the Incorporation by reference of the following stand-
ards. Copies of the standards in reference are on file in the offices
of the department, the secretary of state and the revisor of statutes,
or they may be procured for personal use frem the Zollowing
pubiishers:

{a) The American Society of Mechanieal Engineers, United Engi-
neering Center, 345 East 4Tth Street, New York, New York 10017.

Az Amended Ags Amended

by Summer by Summer
& Winter & Winter
Addenda Addenda
1. Section I Power Boilers, 1971
Edition o _———_—_ 1971 1972
2. Section II Material Specifica-
tions, 1971 Edition, 1971 1972
Parts A, B and C (Parts A & B only)
3. Seciion III Nuclear Power Plant
Components, 1971
Edition 1671 1972
4., Section IV Heating Boilers,
1971 Edition ———-— 1871 1972
5. Section V Nondestructive Hx- -
mination, 1971 Edi- 1971 1972
O (winter only)

Register, May, 1974, No, 221

Boiler and Pressure Vessel Code
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(d) A drain connection at least 2-inch standard pipe size,

(e) Connections designed so that freezing will not ¢lose the Hamﬁ
the outlet, or the vent,

(f) Vent piping, full size, piped to the outside atmosphere and
discharged to a safe location.

Note: Blow-off equiprosnt designed in accordance with the boiler
blow-off equipment code issued .3.. the Naticnal Board of Boiler and
Pressure Vesgel Inspectors, 1968 editioy, will meet the requirements
of this section. Qther methods of designing blow-off mﬂEﬂ.Hmuﬂ may be
used if approved by the department.

Historys: Cr, Register, April, 1961, No, 64, eff. j~I-61; r. and recr, (6),
Register, May, 1974, No. 221, eff. 6-1-T4,

Ind 41.12 Vessels supplied through pressare reducing valves, (1}
The following formula shall be used for defermining the sizes of
safety and relief valves on pressure vessels such as pressure eookers,
indirect hot water heaters, equipment in heating systems, ete., which
are supplied through pressure reducing valves from boilers earrying
2 higher steam pressure. Where a pressure reducing valve iz sup-
" plied by a boiler, the capacity of the safety valve or valves on the
low pressure side of the system need not exceed the capacity of the
boiler,

RVC=13% X 0C X VSPA

Where RVC = relief valve capaeity, lbs. of steam per hour.

0L = orifice capacity, lba. of steam per hour per sq. in. (See Table 1.)

VSPA =valve size pipe area, 5¢. in. {See Table 2.}

Regigter, May, 1874, No. 221
Boiler end Pressure Vessel Code
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TABLE I.—INTERNAL PIPE AREA

STANDARD
Neminal pipe size, inches Actual internal Approx. in- Approx. internal
diameter, ternal diameter, area, 5QUare
inches inches inches
T 0.675 0.4% .19
o T ¢.840 0,62 0.20
| 1,050 0.82 0.53
L e d o meiiciol 1.315 1.06 0.86
L e e - 1,660 1.38 1.50
U 1.900 1.61 2.04
2 e 2,375 2.07 3.36
[0 T 2.875 2.47 4.78
-2 LU 3.5 3.07 7.3%
-2 2 J 4.0 3.B5 9.89%
- S 4.5 4£.03 12,73
B e cmc———— 5.563 5.05 19,99
- 6.625 §.07 28.89
- S §.625 8.07 51.1%
10 e 10,750 10.19 81.55
I e 12,750 12.08 114.80

Note: In applying these rules, the area of the pipe is always besed upon
standard weight pipe and the inlet size of the pressure-reducing vaive.

{2) The following formula shall be used to determine the steam
flow rate through the bypass when pressure reducing valves are ar-
ranged with a valved bypass which also acts as a potential steam
source hazard in case the bypass is left open.

BVC =% % OC " BPA.

Where RVC = relief valve capaeity, Ibs. of steam per hour.

OC = orifice capacity, Ibs. of steam per hour per square inch. { See

Table 1.)

BPA == bypass pipe area, sq. inch. {See Table 2.)

(b) The larger of the relief valve capacities calentated by the formu-
lag in subsections Ind 41.12 (1) 2rd (1) (a) shall be used for select-
ing the relief valve for the vessel.

Note: Example. Suppose & high pressure boiler operating at 125 pai
distributes steam to a geries of 40 pzi ASME constructed retorts through
a 13 inch size pressure reducing valve provided with a glove-valved
1 inch bypasgs. Determine the proper ASME relief valve protection for
the retorts. Utilizing data in tables and the first of the 2 formulas above:

W o= 1 X 7200 X 2,04 = 4896 1bs. steam per hour. .

Checking the bypass steam flow according te the second formula gives:

W o= 3% % 7200 X 0.86 = 3100 lbs. steam per hour.

The potential steam flow through the pressure reducing valve is 4896
1bs. per hour rated capacity or

4898 % 1000 or 4,895,000 BT per hour.

Histery: Cr. Register, April, 1961, No, 64, e, 5-1-61: am, Reglster,
January, 1366, No, 121, eff. 2=1—88; r. and reer. (1) and Table 1, Register,
February, 1871, No. 182, eff. 3-1-71; r. (1) second "Note” following Table
2 including referenced formulas that follow this note and er. (1) (a)
and (b), Regizter, Mgy, 1971, No. 185, eff, §~1-T1.

Ind 41.13 Maintenance. (1) All boilers shall be installed and main-

tained in such a manner as to prevent excessive corresion and deter-
ioration.

(2) The inspector shall note conditions during internal inspection,
external inspeetion, or hydrostatic pressure test and shell order such
changes or repairs as will place the boiler in a safe working condition,

Note: Sections VI and VII, ASME Eoiler and Pressure Vesgel Clode,
“Recommended Rules for Care and Operating of Heating Boilers” and

“Recommended Rules for Care of Power Boilers” are excellent guides
for boller owners and operators,

History: Cr, Register, February, 1971, No. 182, eff. $-1=71.

Regigter, May, 1974, No. 221
Boiler and Pressure Vegsel Code
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(a) To enter without delay and at reasonable times any factory,
plant, establishment, construction site, or other arez, workplace or
environment where work is performed by an employes of an employer;
and ‘ ,

(b} To inspect and investigate during regular working hours and
at other reasonzble times, and within reasonable limits and in a
reasonable manner, any such place of employment and all pertinent
conditions, structures, machines, apparatus, devices, equipment, and
materials therein, and to question privately any such employer, owner,
operator, agent or employee,

(2) CONTACTING REPRESENTATIVE. The inspector before malking his
inspection shall contact a representative of the employer and a repre-
gsentative authorized by his employees who shall be given an oppor-
tunity to accompany the inspector during the physical inspection of
any workplace under subsection (1) for the purpose of aiding such
ingpection, _

(2} Where there is no authorized employee representative, the
inspector shall consult with a reasonable number of employees con-
cerning matters of health and safety in the workplace.

Note: The department policy is not fo give advance notice, but in
the scheduling and in the ael »f inspecting it may not always be bossi~
ble to aveid advance notice oy to obtain accompaniment ag, for exambple,
ingide bollers or in precarious locations of elewvator installations, but
otherwise these rules will be diligently observed.

(3) INSPECTION OF BOILERS. Except as regulated in sections Ind
41.20 (5) and Ind 41.21, boilers shall be subjected fo either a regular
internal or external ingpection at least once every 12 months by a
gualified inspector.

(a) When iniernal inspection is not possible, Where an internal
inspection is mot possible because of the construction of the hoiler,
an external inspection will be acceptable.

(4) INSPECTION OF PRESSURE VESSELS. Except as regulated in sec-
tion Ind 41.21, pressure vessels shall be subjected to a regular internal
or external inspection at least once every 24 months by a qualified
inspectoz. ‘

(5) INSPECTION OF LOW PRESSURE STEAM OR VAPOR HEATING BOILERS,
AND HOT WATER EEATING BOILERS. Except as regulated in section Ind
41.21, low pressure steam or vaper heating boilers and hot water
heating boilers shail be subjected to a regular external or internal
inspection at least once every 24 months by a qualified inspector.

Note: Extension of period between inspections. If operating conditions
require, longer periods hetween .inspections of boilers may be approved
by the department upon a written request for an extension.

Note: For inspection fees, see Wis. Adm. Code chapter Ind £%, Fee
Schedule.

History: Cr. Register, April, 1961, No. 64, eff. 5—1-61; am. (2), (23},
(4), Reglgter, October, 1970, No. 178, eff. 11-1-70: renum. (1), (2), (2),
{4) to be (2), (4), (7) and (6) and cr. (1) and (2), Reglister, April, 1973,
Wo. 208, eff. 5-1-T3; r. and reer. (3), (4), (5} and r. {6), Register, May,
1974, No, 281, eff. G~1-74

Ind 41.21 Vessels exempt from periodic inspections, (1) The follow-
ing boilers and pressure vessels will not be subject fo periodic inspec-
tion, but in individual eases any such vessel will be gubject to inspec-
tion by or on order of the department upon complaint of any person
or upon initiative of the department when there is reasonable cause

Regigier, May, 1974, No., 221
Boiler and Pressure Vesssl Code
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(d) The insurance company shall report to the depariment within
30 days when insurance coverage is started or discontinued on a boiler
or pressure vessel, The reason for discontinuing the coverage shall
be given on the report.

History: Cr. Register, April, 1851, No. 64, eff. 5-1-61; r. and recr
Register, February, 1871, No, 182, eff.. 3-1-7i: am. {1) (&), (b) and (d),
Register, May, 1974, No, 221, off. $-1-74.

Ind 41.24 Inspections by cities. (1) Periodic inspections of boilers
and pressure vessels by cities of the first class may be accepted by
the department under the following conditions:

(a) The boiler and pressure vessel inspectors employed by the city
shall hold certificates of competency issued by the dpeartment.

{b) The city shall keep a record of such periodic inspections and
shall submit a copy to the department.

(¢) The inspection procedures used by the eity shall eonform to the
regulations of this code,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; 7. and recr.
Register, February, 1971, No, 182, off. 3-1-71; am. (1) (a) and (b), Reg-
ister, May, 1974, No, 221, eff. 6-1-74

Ind 41.25 Companies or corporations allowed to make inspections.
(1)} Periodic inspections by companies or corporations of boilers oz
pressure vessels which they own or operate may be accepted by the
department under the following conditions:

(a) The boiler and pressure vessel inspectors employed by the com-
pany or corporation shall hold certificates of competency issued by
the department.

(b) The company or corporation shall report ingpections of boilers
and pressure vessels to the department as required in section Ind
41.26.

{¢) The inspection procedures used by the company or corporation
shail conform to the regulations of this code,

Histery: Cr. Register, April, 1961, No. 64, eff. §-1-61; r. and recr
Register, February, 1971, No. 182, eff, 3-1-71; am. (1) (a) and (b},
Register, May, 1374, No. m.ﬁ.. eff. 6~-1~74. .,

Ind 41.26 Reporting of inspections. (1) Reports of periodic internal
or extermal inspections of boilers and pressure vessels shall be sent
to the department within 15 days from the date of inspection.

(2) External inspections shall be reported only when either of the
following conditions is found:

(2) An internal inspection iz not possible because of the construc-
tion of the vessel. In such cases the first inspection shall be reported
to the department in the same manmner ag an internal inspection. The
report shall be marked “external” and the reason for making an
external inspection instead of an intermal shall be given.

(b) When violations of this code or unsafe conditions involving the
safety of the vessel are found. This report shall he made on ASME
Form P-6 and shall explain the violation or unsafe condition with
references to code section numbers. A copy of the recommendations

to the owner or user of the vessel shall accompany the report to the

department.

History: Cr. Register, April, 1961, No., 64, eff, 5-1-61: am, (1), Register,
m,,mdwcwu.ww 1371, No, 182, eff. 3-1-71; am., Register, May, 1974, No. 221,
eff, f-1-74.

Register, May, 1974, No, 221
Beiler and Pressure Vessel Code




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 17

(3) It shell be unlawfal for any person, firm, partnership or
corporation to use, operate, or offer for sale for operation within
the state any condemned boiler or pressure vessel.

History: Cr. Register, October, 1870, No. 178, off. 11-1-70; am. 1) and

(2), Register, May, 1874, No. 221, eif. 6—1-T4.
PART V
NEW INSTALLATIONS
ORIGINAL CONSTRUCTION

Ind 4150 ASME code vessels. Except as regulated in Wis, Adm.
Code sections Ind 41.51, Ind 41.52 and Ind 41.53, boilers and pressure
vessels installed after the effective date of this section shall be con-
stracted and installed in accordance with the sections of the ASME
Boiler and Pressure Vessel Code adopted under section Ind 41.10 (1)
(). | :

Note: The department will recognize the applicable “case interpreta-
tions” of ASMIE Boiler and Pressure Vessel Code as being acceptable.

History: Cr. Register, April, 1961, No, 64, eff. 5—-1—61; r. and recr, Regis- .

ter, December, 1482, No. ¥4, eff. 1-1-63; am. Register, August, 1364, No.
104, eff. 9-1-64;: am, Register, January, 1966, No. 121, eff, -1-65; am.
Refister, March, 1966, No. 123, eff. 4-1-66; r. and recr, Register, Novem-
ber, 1970, No. 179, eff. 12-1-70; am. (1) intro. par.,, Register, March, 1871
No. 183, eff. 4-1-71; T, and recr., Register, May, 1974, No, 221, eff, 6-1-T4.

Ind 41.51 Wisconsin special vessels. (1) Where it is not possible
or practical to comstruct z boiler or pressure vessel in striet com-
pliance with section Ind £1.50, the depariment may grant a modifica-
tion to the owner or user to permit the installation of the vessel as
a Wisconsin special within the state of Wisconsin under the follow-
ing conditions: ) .

(a) When the method of designing or comstructing the vessel is
not covered by the ASME codes listed in section Ind 41.10, the de-
partment may approve the installation of the vessel if adeguate proct
of comparable safety of the design or construction is shown.

1. Complete plans, caleulations, and specifications in duplicate shall
be submitted to and approved by the department before the vesgel
is installed.

3. The wvessel shall be stamped “Wisconsin Special”.

3. All other applicable requirements of the ASME codes Hsted in
gection Ind 41.10 shall be met,

(h) When the vessel is to be built by an owner for his own use,
the department may waive the stamping required by the ASME codes
listed in section Ind 41.10,

1. Complete plans, caleulations, and specifications in duplicate
ghall be submitted to and approved by the department before the ves-
sel is installed.

2. The wvessel shall be stamped “Wisconsin Special”.

§. All other applicable requirements of the ASME codes listed
in section Ind 41.10 shall be met. :

(¢) When a small number of vessels is to be built by 2 manufac-
turer, the department may waive the stamping requived by the ASME
codes listed in sectiom Ind 41.10.

1. Complete plans, caleulations, and specifications in duplicate shall
be submitted to and approved by -the department before the vessel
iz installed.

Register, May, 1874, No. 221
Boiler and Pressure Vessel Code
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Ind 41.55 Pressure gauges for air receivers., (1) Air receivers shall
be equipped with an indicating pressure gauge so located as to be
readily imm.&m.

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

Histoxry: Cr. Register, May, 1974, No. 221, eff. 6-1-T4

PART VI
EXISTING INSTALLATIONS

Ind 41.60 Application, (1) The provisions of sections Ind 41.60
through Ind ﬁ.ww shall apply to boilers installed prior to January 1,
1957,

. (2) Pressure vessels installed prior to January 1, 1957 shall meet
the reguirements of section Ind 41.99, pressure relief devices for
pressure vessels,

History: Cr. Register, April, 1361, No. 64, eff. §-1-61; am, (2), Regis-
ter, May, 1874, No. 221, eff. 6-1-74

Ind 41.61 Maximum allowable working pressures. (1) The maximum
allowable working pressure on a boiler is the safe pressure at which
the boiler may be operated as determined by the provisions of sections
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 allowable working pressure for such boiler.

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

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

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

Ind 41.63 Pressure calculations for shells. The maximum allowable
working pressure to be allowed on the shell of a boiler shall be deter-
mined from the following formula:

p_ IS XIXE
= TRXFS.

where P = Emwmgg allowable working pressure, pounds per square
ine
T.8. = tensile strength of shell plate, pounds per square inch,
t = minimum thickness of shell plates, inches,
E= m&ﬁmua% of Hoﬂmwgnﬁmw joint—metheod of mmwmﬁEEﬁm
which Is given in seetion Ind 41.73,
R = inside radius of the outside course of the shell,
F.8, = lowest factor of safety allowed by section Ind ﬁ 70.
History: Cr. Register, April, 1861, No. 64, eff. 5—1—G1.
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Ind 41.69 Other methods of installing safety devices and other
appliances. Where the ASME codes listed in’ Ind 41.10 permit other
‘methods of installing safety devices and other appliances on boilers,
these methods may be used on existing boilers.

History: Gr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register,
May, 1974, No. 221, eff. 6-1-T4. :

Ind 41.70 Factor of safety. Maximum allowsable working pressure
chall be determined by using a factor.of safety of at least 5 -except
as provided in section Ind 41.62. . '

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

{nd 41.71 Strength of materials, When the tensile strength of mate-
rials is not known, it shail be taken as 55,000 pounds per square inch
for steel and 45,000 pounds per square inch for wrought iron, 30,000
pounds per square inch for copper and 18,000 pounds per square inch
for cast iron. The resistance to crushing of mild steel shall be taken
as 95,000 pounds per square inch of cross sectional area.

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

Ind 4172 Shearing strength of rivets. (1) MAXIMUM PER SQUARE
INCH. The maximum shearing strength of rivets per square inch of
cross-sectional area shall be taken as follows:

Uliimate strength
Pounds per
square inck
Iron rivets in single shear 38,000
iron rivets in double shear 76,000
Steel rivets in single shear 44.000
Steel rivets in double shear 88,000

{2} RIVET DIMENSIONS AFTER DRIVING. When the diameter of the
rivet holes in the longitudinal joints of 2 boiler is not known, the
diameter and cross-sectional area of rivets, after driving, shall be
taken from Table 8.

TABLE 3
MHJEDHB@MW WA: Nmu\\ Wmm: 3 r : m\m: x.—\ .qu(m.s\
of Plate o257 | 0.2812~ | 0.31257 10.834373"| 0.875 0.3757 | 0.40625"
Diameter of m.m.: _v_m: ."N: 34 mA: _»m..\ m.m:
Rivet after up to and
Driving including Over
' 2 piteh | 2 piteh
Crogs sectional s
area of rivet 0.8712 0.3712 0.4418 | 0.4418 0,4418 0.5185 0.5185
after driving sQ, im 4. in. 5. in. 84. ip. 5¢. in. £q. in. Bq. in.
qrmnw.pmm-m Nﬁ?. W&: .m-m.}. W.ms‘ Wﬁ.._. x:
of Plate o..p%qm: 0.4375" | 0.46875" 0.5 0.56257 | 0.826".
Umwamﬁmﬂ Om Vsm.—.. —\N-Wo.ws g}- u\uhm?w HW&Q H.w&\_.
Rivet after up to and over
Driving including 237
23 pitch
pitch
Cross sectional
area of rivet 0.6013 0,56903 9.6908 | 0.8803 0.8866 0.8866
after driving - aq. in. 8. in. sq, M. sq. in. sq. in. 8q. in.

History: Or. Register, April. 1981, No. 64, eff. 5-1-51.

Register, May, 1974, No. 221
Boiler and Pressure Vessel Code




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 28

(2) The maximum allowable working pressure on boilers, the tubes
of which are secured to cast iron headers, shall not exceed 160 pounds
per square inch. ,

History: Cr. Register, April, 1981, No. 64, eff. 5~1-61,

Ind 41.77 Safety or relief valves required on boilers. Every boeiler
shall kave one or more safety or relief valves set at or below the
maximum zllowable working pressure. On power boilers the remain-
ing valves may be set at a higher pressure in accordance with section
Ind 41.78.

History: Cr. Register, April, 1561, No. 64, eff. 5-1-61.

Ind 4178 Safety valves for low pressure steam, miniature and
power boilers. (1) Every boiler shall be provided with safety valve
capacity sufficient to discharge all the steam that can be generated
without an increase over the maximum allowable working pressure or
to which the valve is set, except 2 6% increase while the valve is dis-
charging for power and miniature boilers, and a 5 pound per square
inch inerease while the valve is discharging for low pressure steam
boilers.

(2) The steam generating capacity of a boiler in pounds of steam
per hour may be determined by one of the following:

(a) Manufacturer’s maximum output rating.

(b) Pounds of steam

Maximum Btu input per hour X 0.75
per houre= 1600

(¢) Actual evaporation test.
(d) On the basis of boiler heating surface or waterwall healing sur-
face as given in Table 5. : ,
TAPLE &

MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE
FOOT OF SURFACE

. Firetube Watertubs
Type of Boilers Surface Boilers Boilers
Power Boilers_ . ______ Boiler hesting surface
Hand-fred____ 5 [
Stoker.fired__ T 8
Gil, gas, or puiverized fuel fired__. 8 10
‘Waterwall heating surface
Hand-fired. oo maee 3 8
Stoker-fired. . cavmanrmm e 10 12
0il, gas, or puiverized fuel fired___ 14 18
Low Pressure Steam and
Miniature Bollers .___. Boiler heating suriace
any method of AXNE_ e uvevuroans 5 o*

#*Zhall include east ron boilers.

Note, Compliance with section Ind 41.78 (1) will be required in every
case.

(3) Om power boilers one or more safety valves on the boiler proper
shall be set at or below the maximum allowable working pressure. The
remaining valves may be set within a range of 3% above the maxi-
mum zllowable working pressure, but the range of setting of ali of

Register, May, 1974, No, 221
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(10) (a) Every boiler shall have outlet conneciions for the required
safaty valve or valves, independent of any other outside steam con-
nection. The area of the boiler opening or openings shall be at least
equal to the aggregate areas of inlet eonnections of all of the safety
valves to be attached thereto. An internal collecting pipe, splash plate
or pan may be used, provided the total area for inlet of steam thereto
is not less than twice the aggregate areas of the inlet connections of
the attached safety valves. The holes in such collection pipes shall be
at Jeast 34" in diameter and the least dimension in any other form of
opening for inlet of steam shall be %", .

(b) If safety valves are attached to a separate steam drum or dome,
the opening between the boiler proper and the steam drum or dome
shall be not less than required by section Ind 41.78 (10) (a).

(¢) When boilers allowed different pressures are connected to a
common steam main and all safety valves are not set at the lowest
pressure allowed, no safety valve shall be set to exceed by more than
50% the lowest pressure allowed.

(d) For conditions exceeding those specified in the above paragraph,
the case shall be referred to the department for deecision. :

Emnequou.wmm.wmﬁmﬂ.bwirHmmH.Zo.i.mﬂ.mlwlmﬁmb.rQVEESS
(d), Register, May, 1974, No. 221, eff. 6-1-T74. .

Tnd 41.79 Water-relief valves for hot water beilers. (1) Each hot
water boiler shall have one-or more relief vzlves of the spring loaded
type, without disk guides on the pressure side of the valve. The valves
shall be set to relieve at a pressure at or below the maximum allow-
able working pressure of the boiler. .

{2) Relief valves which are constructed in aceordance with sections
Ind 41.50 and Ind 41.51 of this code are acceptable, Reljef valves con-
structed to other standards may be used if approved by the depart-
ment.

(3) Water-relief valves shall be attached directly or as close as pos-
sible to the boiler without any unnecessary intervening pipe or fitting.
A water-relief valve shall not be connected to an internal pipe in the
boiler. Water-relief valve shall be comnected sc as to stand upright
with the spindle vertical when possible.

(4) No shut-off of any description shall be placed befween the
water-relief valve and the boiler, nor on discharge pipes between sach
valve and the atmosphere.

{5) When a discharge pipe is used its area shall be nof less than
the area of the vzlve or aggregate arez based on the nominal dizame-
ters of the valves with which it connects. The discharge pipe shall be
pitehed away from the valve fo prevent water from lodging in the
upper part of the valve or in the pipe. The water-relief valve shall be
so located and piped that thers wiil be no danger of scalding aftend-
ants.

{8) Tke required water-relief valve capaeity for any hot water boller
shall be equal to the maximum Biu output at the boiler nozzle or shall
be equal to the boiler heating surface multiplied by 5000.

(7) The water-relief valve capacity for each hot water boiler shall
be such that the valve or valves will relieve all the pressure that can
be generated by the boiler without allowing the pressure to rise more
than 8 pounds above the maximum allowable working pressure of the
boiler. ,

Register, May, 1974, No, '221
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{c) Firebox or water leg boilers in which the water heating surface
does not exceed 50 square feet.
History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

Ind 41.83 Water column piping. (1) No connections shall be placed
on pipes connecting the water column to the boiler except conmections
for damper regulator, feed water regulator, steam gage or drains.

(2) The minimum size of the pipes connecting the water column to
a boiler shall be 1 inch. Water-glass fittings or gage cocks may be
connected direet to the boiler.

(3) The water connections to the water colummn of a boiler, when
practicable, shall be provided with a cross at each right-angle turn to
facilitate cleaning, The water column shall be fitted with a drain eock
or drzin valve with a suitable connection to the ashpit or other safe
point of waste, and if the water connection thereto has a rising ben
or pocket which cannot be drained by means of the water column drain,
an additional drain shall be placed in this comnection in order that it
may be blown off to clear any sediment from the pipe.

(4} The steam connection to the water column of & horizonial-return
tubular boiler shall be taken from the top of the shell or the upper
part of the head; the water connection shall be taken from the frent
head at a2 point not less than 6 inches below the center line of the
shell. For the firebox types of boilers, the water connection to the
watler column shall be taken at a point not less than 6 inches below
the lowest water line or as near thereto as pessible, and in no case less
than 18 inches above the mud ring.

(5) When shut-offg are used on the connections to a water column,
they shall be either outside-serew-and-yoke type valves or stop cocks
with levers permanently fastened thereto and marked in line with their
passage. Where stop cocks are used they shall be of a type with the.
plug held in place by a guard or gland.

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

Ind 41.84 Pressure gages. (1) (a) Every boiler shall be provided
with a pressure gage connected to the upper part of the boiler and so
arranged that the gage cannot be shut off from the boiler except that
s shut-off valve or cock shall be placed close to the gage or a second
shut-off valve or cock close to the boiler to permit removal for testing
while the boiler is in operation. ,

(b} For steam boilers, the gage may also be connected to the water
column or water column steam connection. For steam boilers, a siphon
or equivalent device of sufficient eapacity to keep the gage tube filled
with water shall be provided.

(2) The dial of the pressure gage shall be graduated to at least one
and one-half times the pressurve at which the safety or relief valve is
set except as follows: ’

{2} On low pressure steam boilers the zage shall be graduated to at
least 30 pounds per sguare inch.

(b) On hot water boilers the pressure or altitude gage shall be grad-
uated to at least one and one-half times the maximum allowable work-
ing pressure. ,

(3) (a) For low pressure steam boilers, the travel of the pointer

Register, May, 1974, No. 221
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the minimum size shall be 1 inch except that for boilers with 100
square feet of water heating surface or less and low pressure steam
boilers the minimum size of pipe and fittings may be % inch. Siraight-
way globe valves of the ordinary type or valves of such type that
dams or pockeis can exist for the collection of sediment, shall not be
used on such connections. . }

{b) The bottom blow-off pipe for low pressure steam, miniature, and
hot water boilers may be connected fo return connections which are
the same size or larger than the size herein specified. In such case, the
blow-off shall be so located that the oogmnﬂou may be noEmeﬁ%
drained.

{4) A bottom blow-off cock shall have the plug neld in place by a
guard or gland. The end of the plug shall be distinetly marked in line
with the passage.

(3) (a) For power boilers, the bottom blow-off pipe or ?m_mm shall
be of wrought iron or steel and shall be at least extra heavy.

(b) The fittings between z power boiler and the required bottom
blow-off valve or valves shall be of sieel, ¢cast steel or malleable iron
and shall be not less than extra heavy construection for pressures not
exceeding 150 pounds per square inch.

(¢) For pressures exceeding 150 pounds per square inch such fitting
shall be of steel construction and not less than extra heavy.

{d) Cast iron pipe and fittings shall not be used in the bottom blow-
off pipe between the boiler and the bottom blow-off valve or valves.

(6) (a) On all boilers except those used for traction and portable
purpeses, when the maximum allowable ﬂouﬁnm pressure exceeds 125
woﬂbam per square inch, ezch bottom blow-off pive shall have 2 slow-
opening valves, or cne slow-opening valve and a cock, and such valves,
or valve and cock, shall be at least extra heavy oowmﬂﬁnmow. On a
boiler having multiple blow-off pipes a single master valve may be

placed on the common blow-off pipe from the boiler, in which case only

one valve on each individual blow-off is required. Two independent
valves, or a valve and a cock may be combined in one body provided
the combined fitting is the equivalent of 2 independent valves, or a
valve and a cock, so that the failure of one to operate could not affect
the operation of the other.

{b) Every traction and portable boiler shall have a bottom blow-off
vzlve; when the maximum allowable working pressure execeeds 125
pounds per square inch, the blow-off valve shall be at least extra
heavy.

{e) For pressures excesding 200 pounds per mnnmwm inch the valves
or cocks shall be of steel construction.

. (d) The blow-off valve or valves shall be the full size of the hlow-off
pipe.

(7} A bottorn blow-off pipe when exposad to direct furnace heat
shall be protected ww fire brick or other heat Hmmumgm. Bmwmﬂmp 50
arranged that the pipe may be inspected.

(8) An opening in the boiler setiing for 2 blow-off ?@m shall ww
arranged to provide for free expansion and contraction.

(9) See section Ind 41.11 for required beiler blow-down equipment.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
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{5) Washout uHﬁmmu except for vertical fire tube boilers, shall be not
less than 1% inch pipe size and shall have »&ummmm of non-ferrous
materials.

{6) Every cast iron boiler shall be provided with washout openings
to permit the removal of any sediment that may accumulate therein.
Washout openings may be used for return uEm connection if the wagh-

out plug is placed in a tee go that the plug is directly opposite and as

close as possible to the opening in the heiler.
Hiatory: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

Ind 41.92 Manholes. Where manholes are provided, such manholes
shall be not less than 11 inches by 15 inches, or 10 inches by 16 inches
in size. A circular manhole opening shall be not less than 15 inches in
diameter.

History: Cr. Register, April, 1951, No. 64, eff. 5—1~81.

Ind 41.93 Maintenance. (1) All boilers shall be installed and main-
tained in such a manner as to prevent excessive corrosion or deteriora-
tion.

{2) The inspector shall note conditions during the internal inspec-
tion, exiernal inspection or hydrostatic pressure test and order such
changes or repairg as will place the boiler in a safe working condition.

History: Cr. Register, April, 1961, WNo. 64, eff. 5-1-61.

Ind 41.94 Threaded openings. (1) All pipe threads shall econform to
the Ameriean Pipe Thread standard and all connections one inch m:mm
size or over shail have not legs than the number of threads given in
Table 6. For smzller pipe connections there shall be at least 4 threads
in the opsning.

(2) If the thickness of the shell of the boiler is not sufficient to give

such number of threads 2 construction shall be employed which will
provide at least the required number of threads,

TABLE &

. MINIMUM NUMBER OF PIPE THREADS FOR CONNECTIONS
TO BOILERS |

Size um pipe connections, ,
inehes. e e e 1& 124 & | 214 to | 414 to T&8 ¢ & 10| 12

14 2 4 incl 6 incl
Number of threads
perinch . _________.__ 1114 1134 8 8 8 . 8 8

Minimum number of
threads required for
[0 2153 3o - S, 4 5 ki 8 10 12 13

Miniraum thickness of

meterial required to give
above number of threads,! |
inches [ 0,348 § 0.485.} 0.875 |1 1.25 1.5 1.6265

History: Cr. Register, April, 1961, No. 64, eff, 5~1-81.

‘Ind 41.95 Boiler seiting and installation. (1) A horizontal return
tubular boiler over 72 inches in diameter shall be supported from steel
hangers by the ontside suspension type of setting, independent of the
boiler side walls; The hangers shall be so designed that the load is
properly distributed between the rivets attaching them to the sheill

Register, Meay, 1874, No, 221
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standards of sections Ind 41.50 and Ind 41.51 of this code are accept-
able. Safety valves constructed to other standards may be used if
approved by the department,

(4) Rupture disks may be used in liew of safety valves on vessels -

containing substances that may render a safety valve inoperative, ox
where a logs of valuable material by leakage should be avoided, or
contamination of the atmosphere by leakage of noxious gases must be
avoided. Such rupture disks shall be tested, marked, and installed in
accordance with the ASME codes listed in section Ind 41.10.

(5) Wher hot water supply is hested indirectly by steam in a coil
or pipe a water relief valve of at least one inch in diameter, set to
relieve at or below the maximum zllowable working pressure of the
tank shall be used.

(8) Each safety or relief valve shall have a full size direct connec-
tiom to the pressure vessel. When an escape pipe is used it shall be
full sized and fitted with an open drain, to prevent water lodging in
the upper part of the safety or relief valve or escape pipe. When a
pressure vessel is fitted with 2 safety or relief valves on ome connec-
tiom, this comnection to the pressure vessel shall have a cross-sectional
area equal to or greater than the combined area of the 2 safely or
relief valves. No vaive of any deseription shall he placed between the
safety or relief valve and the pressure vessel, nor on the escape pipe
between the safety or relief valve and the atmesphere.

(7) When an elbow is placed on a safety or relief valve escape pipe
it shall be loeated close o the safety or relief valve outlet, or the
escape pipe shall be securely anchored and supported.

(8) When the capacity of the safety valve on an existing tank fer
containing gases is not known, the relieving capacity of such safety
valve shall he determined from Table 7. Such safety valves shall not
exceed 4 inches in diameter.

TABLE 7

MAXIMUM FREE AIF SUPPLIED IN CUBIC FEET PER MINUTE FOR
DIFFERENT SIZES OF SAFETY VALVES AT STATED PRESSURES

Gage pressure, pounds
Diameter of Valve

(inches) 50 100 150 1200 250 800 830 400

|7 SR, [ DR e |amm——— 53

| < TR, 69 67 T4 111

| - 112 127 141 176

) R, 178 202 224 248
b 259 293 325 lumuaunn
1 wivrmeen 354 400 [ T P
- 592 688 [C N RO
o2 % T 880 998 1134 |-
S 1230 1388 1857 |ecocann

R Gage pressure, pounds
Diameter of Valve

(inches) son | €00 | 800 | 1000 | 1200 | 1600 | 2000 | 2400
S — 51 70 84 97 109 128 147 | 187
A 125 | 17 | 177 203 230 270 304 | 380
- S 224 | 232 | 242 345 3gs 423 474 | 518

F 286 | 824 | 890 | 450 500 586 |oceeceo|ocmnmnn
PR SR 374 |oaloien 1= S RO O DU SO S
Phrcioeene 472 (ST - S R WU S I
P SO N) Nt Rnuauo DR AN SOV NS N S
XA IO . O O SOV SRR S

History: Cr. Register, April, 1961, No, 84, eff. 5-1-61; am. (3) and ﬁmﬂ
Register, May, 1874, No. 221, eff. 6-1-T4
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Chapter Ind 42
wmwbmwm.‘ E,P.wow REPAIRS, ALTERATIONS

Ind 42.01 Rules and reports ind 42,35 Application
Ind £3,02 Hydrostatic test ornon- Ind 42.36 Inspection—general
destructive testing Ind 42.37 Qualifications of inspec-
Ind 42.03 Design of riveted tors
patches Ind 42.38 Inspection records
Ind 42.04 Material for -riveted Ind 42.39 Determination of prob-
patches able corrosiom rate
Ind 42,06 Workmanship onriveted Ind 42.40 Maximum pericd be-
patches tween inspections
Ind 42.06 Calculations for riveted Ind 42.41 Inspection for corrosion
. patches Ind 42.42 Coerrection of corrosion
Ind 42.07 Examples of_ calcula- rate ,
tions for riveted patches Ind 42.43 Inspection for defectis
Ind 42.08 Welding procedure Ind 42.44 Check of dimensions
Ind 42,09 ‘Welders Ind 42.4f Pressure relief devices
Ind 42.10 Rules for welding Ind 42.46 Temperature measuring
Ind 42.11 Prohibited repairs devices
Ind 42.12 Procedure Ind 42.47 Allowable operatlon
Ind 4£2.13 Defective weld based on inspection data
Ind 42.14 m.wu.wmm relieving opera- Ind 42.48 %mwwémgm working pres-
lo0ns
Ind 42,15 Cracks, ermissi Ind 43.49 DPreasure test
welded H%umww_w:mmawam In@ 42,60 Field repairs—general
Ind 42.18 Corroded surfaces and Ind 42.51 Defects in welded joints
seal welding __ and plates
Ind 42.17 Re-ending and piecing Ind 42,82 Corrosion pits
tubes Ind 42.53 Thickness gage holes
an Mm%m Wwﬂnwmm. material Ind 42.54 mﬁ.ﬂ.on_mn.n or distorted
I . ush or butt welded Adange faces
atches Ind 42,55 Cracks at tapped open-
Ind 42.20 Lapped and fillet welded ’ ingg .
aiches Ind 42.66 Inadequate bolting ma-
Ind 42.21 Stays terial i
Ind 42.22 Additional scceptable Ind 42.57 Field welding
_ repsir methods ind 4258 Applying patches to
Ind 42.25 Application vessels by welding
Ind 42.26 Code constructed vessels Tnd 42.59 Riveting
Ing 42.27 Bzisting vessels Ind 42.60 Applying patches to
nd &3 sop3eLs from other vessels by riveting
ind 42.29 Iep s of Ind 42.61 New connections
Ind 42.30 MHWHH%WdewwwMWu Tnd 42,62 Calking riveted vessels
Ind 42.31 Inspection and testing Ind 42.63 Pressure test after re-
Ind 42,32 Installation . pairs .
ind 42.33 Portable boilera

PART VII
REPAIRS, MAJOR REPAIRS, ALTERATIONS

Ind 42.01 Rules and reperts. (1) Repairs, major repairs, or altera-
tions to any boiler or pressure vessel or their fittings, settings, or
appurtenances shall be completed in accoxrdance with the requirements
of sections Ind 42.01 through 42.22. Other methods may he acceptable
provided they are approved by the department. In the absence of
specific rules, the rules for new construction shall zpply. No repair,
major repair, or alteration by welding shall be made without the
approval of an authorized inspector who shall, if he considers it
necessary, inspeet the object before granting an approval.

(2) Manufacturers, owners, or contractors who make major re-
pairs® in accordance with these rules shall furnish the department
with a report of every such major repair within 30 days after com-

* See section Ind 41.02 {15).
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Ind 42.02 Hydrostatic test or nondestructive testing. If, in the
opinion of the authorized inspector, a hydrostatic test is necessary,
such a test shall be applied at a pressure of at least the operating
pressure, but not to execeed 1509 of the maximum allowable working
pressure, In lien of 2 hydrostatic test, if approved by the authorized
inspector, radiographic testing, ultrasonic testing, or other applicable
nondestructive testing of the repair may he utilized, Such tests shall
be applied after the repair has been completed.

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61; r. and recr,
Register, May, 1974, No. 221, eff, 6-1-74.

Ind 42.03 Design of riveted patches. It is the purpose of sections
Ind 42.03 through Ind 42.07 covering the application of riveted paiches,
to restore to the weakened portion of the shell or head enough of iis
initial strength to permit the boiler to operate at its original working
pressure. This involves caleulations of the patch joints based on the
shape and location of the patch. The rules herein given emable the
efficiency of the patch joints to be readily determined. It is required
that when riveted pztehes are comsidered necessary or desirable, they
shall be applied under the following rules.

(1) The first thing that shall be taken into consideration when pro-
ceeding with the design of a patch is whether or not all of the end
stress is to be carried by the patch; in other words, whether the heads
are supported or unsupported. In drums of water tube boilers, the full
end wise stress bas to be carried by the shell plates and the patch
seams, whereas in shells of horizontal tubular boilers some of the end
wise stress is carried by the through rods, tube or flues, and conse-
quently there is less stress on the shell and patch seams. It-is evident
then that a pateh in the ome ease need not have the same width for a
given length as in the other case. In other words, different constants
may be used in determining the width. Tables 9 and 10 take into
account these 2 different conditions.

(2) The angle of a patch when laid out in the flat does not change
when formed to the curvature of the hoiler, therefore, the diameter
of the hoiler does not need {o be taken into consideration in the design
when the provisions of item (2) are met.

(3) {a) A patch shall ke laid out in the flat and then carefully
formed to accurately fit the contour of the hoiler where it is fo be
applied.

(b) Patches shall be of the same thickness as the original thickness
of the plate they replace.

(4) (a) Seams exposed to the produets of combustion shall be single
riveted lap construction. o

(b) Seams not exposed to the products of ecombustion shall be double
riveted or constructed similar to the original seams of the boiler.

(5) (a) Patches exceeding 24 inches in length shall have the proper
width as determined by the rules herewith.

(b) Patches 24 inches or less in length shall be triangular, erescent,
dizmond or oval in form and the width shall be at least twice the
length. .

(8) (a) If it is found that 2 patch would extend extremely high it

. Regigter, May, 1974, No. 221
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Fig. 2 Fig. 3
TRIANGULAR PATCH Showing how patch may be short-
| . ened girthwise provided no more than
(At girth seam on bottom of boiler 4 rivets are in a line paraliel with the
Mwuw_mmamu as viewed from outside of Iongitudinal seam.
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(6) If seal welding is used, it shall be laid in z single bead with a
throzt thickness not less than & inch, nor more than #& inch. The
patch shall be tight before seal welding under a hydrostatic test equal
to the operating pressure. :

(7} Where 8 plates have to be lapped at the corners of a patch, the
middle plates shall be carefully scarfed to a feather edge the entire
width of the lap, as shown in Figure 2. ’

History: Cr. Register, April, 1961, No. 64, eff. 5-1-81.

Ind 42.06 Calculations for riveted patches. (1) First the length L
of the pateh shall be determined. The dimension is, of course, governed
by the area of the defect. Next, the normal efficiency, e, of the single-
riveted seam that is to be used in the pateh shall be determined from
Table 8. This is governed by the thickness of plate and diameter of
rivet holes.

(2) After determining the length that a patch shall be, the next
step is to determine what the width girthwise shall be. This is found
by multiplying the length by the constant C, as shown in Table 9 or
10, depending upon the type of boiler to be repaired. These tables give
a constant C for a given efficiency, e, of pateh and efficiency, E, of
longitudinal seam.

(3} To determine the longitudinal efficiency of an existing patch,
L znd W shall be measured, also the pitch, p, and diameter of rivet d,
W divided by L will give the constant C. Table 8 will give e. Then
under e in Table 9 or 10, depending upon the type of boiler to be
repajired, find the constant C. Then whatever E at the left is found is
the longitudinal or allowed efficiency of the patch seam (See section
Ind 42.07).

TABLE 8 -
EFFICIENCIES 0F SINGLE-RIVETED SEAMS

A Rivet Hole Piteh of Efficiency of
Flate Thickness, t Diameter, @ Rivets, p Seam, €

e e g 14 63.8
5 123 174 60.0
77, 34 1% 60.0
A O A 1u6g 58.0
7 T 5 1% B7.0
¢ 25 4 23 B7.5
A e e m e e e e e e e e e A 21 56.0
B e e ————— B 215 53.5
G e — e 1 21 35.7
B e e 1k 234 58.0
- E S 1 23 52.8
S e e e e e a e il 21 50.5
. S 133 254 51.4

e e e e e o 14 25 61.4

Tensile strength assumed at 55,000 psi and shearing strength at
44,0006 pal. :

History: Cr. Register, April, 1961, No. 04, eff, 5—1-61.

Ind 42.07 Examples of caleulations for riveted patches. (1) DesieN
OF PATCH FOR HORIZONTAL-TUBULAR BOILER. (a) A patch is to be placed
in the fire sheet of a horizontal-return tubular boiler having shell
plate % inch thick, a longitudinal seam efficiency of 74%, and a length
of pateh of 36 inches. Find the width W of patch to be applied so that
there will not be any redmetion in pressure, using a single-riveted
seam of normal desigm.

Regigter, May, 1974, No. 221
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Diamond or oval shape patches

Constant “C™ Triangle or crescent shape patches
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prepared and qualified in accordance with the requirements of ASME
Section IX, Welding Qualifications (Ind 41.10) and section Ind 41.51
of this code.

History: Cr, Register, April, 1961, No. 64, eff. 5~1-61; r, and recr,
Register, May, 1074, No. 221, eff. Gwl-T4,

Ind 42.09 Welders, (1) WELDER QUALIFICATION. Manufacturers, own-

- ers or contractors shall have available for the inspector records of

welder qualification tests showing that each welder to be employed on

the work has satisfactorily passed tests ag prescribed in sections Ind

41.50 and Ind 41.51 of this code under Welding Qualifications for the

type of filler metal to be used and for each position in which he will
be called upon to operate in making the repair.

(2) WELDING TESTS, MANUFACTURER'S, OWNER'S OR CONTRACTOR'S
RESPONSIBILITY, INSFECTOR'S DUTY. Preparation of welding procedure
specifications and the conducting of fests of procedures and welders
shall be the responsibility of the manufacturer, owner or contractor.
Before repairs are started, it shall be the duty of the inspector to
satisfy himself by examination of the written welding procedure and
records of qualification fests that procedures and welders have been
properly qualified as required in section Ind 41.50, Witnessing of the
tests by the inspector shall not be mandatory but he shall have the
right to witness such fests when he deems it necessary. The inspector
shall also have the right to call for and witness the making of test
plates by any welder, at any time, ané to observe the physiea] testing
of such plates.

Hmwmﬁoq"On.meMmﬁmﬁ.PqumeH.Zo.m».mR.mlulmemB.ﬁmv.w.mmmm.nmw_
May, 1974, No. 221, eff. 6-1-T4 : :

Ind 42,10 Rules for welding. The repairs that may be made under
these rules are limited to steels of flange or fire box quality having
known weldable quality and further limited to carbon steels having
a carbon content of not movre than 0.35%. Structural steel shall not
be used. The welding of high alloy material and nonferrous material
shall be done in accordance with the requirements of ASME Section
IX, Welding Qualifications (Ind 41.10) and section Ind 41.51 of this
code. ,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register,
May, 1974, No. 221, eff. §-1-74.

Ind 4211 Prohibited repairs. A welder shall not make repairs in a
plate thickness in excess of that permitted under sections Ind 41.50
and Ind 41.51 of this code for welding qualifications. A welder shall
not make repairs on a material that iz not covered within his quali-
fication fests.

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

Ind 42,12 Procedure. Groove welds shall completely penetrate the
thickness of the material being welded. If possible, welding shall be
appiied from both sides of the plate or a backing strip or ring may
be used fo insure complete penetration. Manually applied welds shall
have 2 convex surface on hoth sides if applied on both sidegs of the
plates being joined, or on one side if welding is applied from one side
only. Valleys and undercutting at edges of welded joints shall not be
permitted. The reinforcement may be chipped, ground, or machined off

., Regigter, May, 1874, No, 221
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rivet seam within 8 inches, measured from nearest ¢alking edge. The
total length of any one such crack shzll not exceed 8 inches. Cracks
of a greater length may be welded, provided the complete repair is
radiographed and stress relieved in accordance with section Ind £2.14.
See Figures 8 and 8(a) for aeceptable metheds.

{2) Cracks of any length in unstayed furmaces may be welded, pro-
vided the welds are thermslly stress relisved in 2ccordance with see-
tion Ind 42.14, ‘Welds applied from both sides of the plate shall be
used where possible. Welds applied from one side only shall be subject
to the approval of the authorized inspector. Field repair of cracks at
knuckle or turn of flange of furnace opening are prohibited unless
specifically approved by the department. See Figure 9 for acceptable
methods.

(3) Cracks of any length in stayed areas may be repaired by fusion
welding except that multiple or star cracks radiating from rivet or
gtaybolt holes shall not be welded. See Figure 10 for acceptable
methods.

History: Cr. Repgister, April, 1961, No. 64, eff. 5-1-61; am, (2), Register,
May, 1874, No. 221, eff. mlwlqm

Ing 42. 16 Corroded sorfaces and seal welding. (1) Corroded areas in
stayed surfaces may be built up by fusion welding, provided the re-
maining plate has an average thickness of not wmmm than 50% of the
original thickness, and further provided that the areas so affected are
not sufficiently extensive to impair the safety of the cbject. See Figure
11 for acceptable methods.

(2) Corroded areas around manhole or handhole openings in either
stayed or unstayed plates may be built up by fusion welding, provided
the average :loss of thickness does not exceed 50% of the original
plate thickness and also provided the area to he so repaired does not

. extend more than 8 inches from the edge of the hole.

(3) Corroded areas in unstayed shells, drums or headers may be
built up by fusion welding provided that in the judegment of the
authorized inspector, the strength of the structure has boﬂ been
impaired. See Figure 12 for acceptable methoeds. -

(4) Edges of butt straps or of plate 1aps and nozzles or connections
attached by riveting may be restored to original dimensions by weld-~
ing. Seal welding shall not be used except with the special approval
of the authorized inspector, and in no case where cracks are ﬁwwmmﬂ._u
in riveted areas. See Figure 13 for wnnmwwmzm methods.

(5) The ends of tubes in fire tube =nd water tube boilers may be
seal welded provided they have not been reduced more than 10% in
thickness, and requirements of sections Ind 41.50 and Ind 41.51 of this
code are satisfied. See Figure 14 for acceptable methods.

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

Ind 42.17 Re-ending and piecing tubes. Re-ending or piecing of tubes
or pipes in either fire tube or water tube boilers is permitted provided
the thickness of the tube or pipe has not been reduced by more than
109 from that required by sections Ind 41.50 and Ind 41.51 of this
code for the pressure to be carried. In all cases the requirements of
sections Ind 41.50 and Ind 41.51 of this code shall be met.

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

Regigter, May, 1974, No. 281
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Fig. 8 , .
CRACKS IN UNSTAYED SHELLS, DRUMS AND HEADERS

|

|
]
-l

)

Fire Cracks at Girth Seams

Prior to repairing fire cracks by welding, the rivets fo
which such ecracks may extend and the rivets on each side
of them shall be removed.

Tack bolts shall be placed in alternate holes to hold the
plate laps firmly.

Cracks shall then be chipped, ground or gouged to produce
required welding grocve. ’

CRACKS WHICH EXTEND PAST THE INNER EDGE
mwuwwﬂw PLATE LAP SHALL BE WELDED FROM BOTH

Rivet Holes shall be reamed before new rivets are drivem.

|

O

eoveQ

0O

OO0 0QO0 .
O O Fire Cracks at Door Openings

Repairg shall be made as for fire
¢racks at girth seams. Paich bolts
may be used where it is nof possible

O {0 redrive rivets.

JO |
O000 Q0

X ] e

Qi

. Register, May, 1874, No, 221
C Boiler and Pressure Veszel Code




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 53

Fig. 9 i
CRACKS IN UNSTAYED FURNACES P e o
Caution: Successful performe
ance of this repalr requires a
ductiie weld free from siag in-
clustons, voidg, cracks or other
defects.
Cracks shall be chipped,
ground or gouged tio provide
required welding groove; root
of weld shall be cleaned hy
chipping or flame gouging. and
welding applied from both sides
of the plate. Thermal stress re-
- ljeving is recommended,

Field repeair of
cracks at knuckie or
turn of flange of fur-
nace opening is dif-
euit. It is recom-
mendad that this re-
pair be made in a well
equipped shop.

_ Register, May, 1874, No. 221
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Fig. 11
REINFORCING OF CORRODED AREAS IN STAYED PLATES

If corroded area in-
cludes rivets or stay-
bolts, these shall be re-
maoved before welding is
applied.

Threaded staybolt holes
shall be retapped and
rivet holes reamed before
new stayboeits are inw
stalled or rivets are
driven,

Noter Welding shall
noet cover rivels or stay-
boit heads.

Torroded areas of tube
sheets may be built up by
welding where tubes act as
stays,

All tubes in such corroded
areas shall be removed be-
fore welding is applied.

After welding the tube
holes shall be reamed before
new tubes are installed.

.. Register, May, 1974, No, 221
Boiler and Pressure Vegsel Cogde
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Fig 12
SEAL WELDING OF CAULKING EDGES

P

-\}

OO0 0O 0O 000 O0O0

T ——— i ——— — — o — o — A L AL o S ey

|

Caution.—Seal welding shall not be applied if cracks are present in
riveted areas.

Indications of persistent or recurring leakage mey be a gizn of
¢recking. No welding shall be applied until a careful examination—
including removal of rivets if necessary—has been made¢ of such areas.

Seal welding shall be applied in one light laver i practicable but not
more than two layers shall be used. -

Throat approx. 4”

. Register, May, 1974, No. 221
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Fig 15-
FLUSH OR BUTT WELDED PATCHES IN UNSTAYED AREAS

et Lage

|L TI%J( M MoRZ
HoT Lety I.\ .ﬂﬂﬂtww.
THAH B

Accepied Detail of Weld

e et i e g 4t P ey e o vy s ]

Before any effort is made to patch a bagged or deformed area the
original shape or curvatUre shall be restored as far as possible. Wmnor. shall
be Hm:mn or pressed tc proper shape or curvature, Edges shall align without
overiap,

. Flush or butt welded patches may be of any shape, an adequate radius
shail however be provided at corners if patch is rectangular, Sharp corners
shall be avoided.

Note: Patches shall be of material egual to the original construction
in thickness and quality. :

Register, May, 1374, No. 221
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m - Fig. 17
LAP-FILLET WELDED PATCHES

Patches shall be of mate-
rial equal to the criginal in
guality and thickness,

If area to be patched in-

cludes g riveted seam rivets
shall bhe removed before
patch is applie¢d and new
rivets driven beéfore patch is
welded at edges,
. New gtaybolts shall he in-
stalled in patched area, the
heads of staybolts shail not
be covered by welding.

- Lap Fillet Welded Paich in
Unstayed Area

.TM. _..IE\{. Lap
[]

1ﬁ_ﬂuvy,ﬁ

.. Register, May, 1974, No. 221
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Fig. 19
ACCEPTED REPAIRS FOR INSPECTION OFENINGS

STAN DARD
MinHoLE DPENING

1216 or NH=<IE

A badly corroded manhole flange may be repaired by cutting out
flanged section .and inserting a ring type frame as shown. Dimensions
%M..WS nmu&:% with requirements of sections Ind 41.50 and Ind 41.51 of

is code.

— A—1

Ring type frame may be fabricated and stress relieved In mrob.ﬂpmz

welded in place. .
Rules for flush patches shall be complied with. -

}EMEF[, 2 - —
Cr— — 11

Plate lap should not be less than 127

‘When corrosion has rsduced thickness of plate around handhole open-
ing by more tham 50% (average) a reinforcing ring shall be used as
shown placed on the inside.

Regigter, May, 1874, No. 221
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Fig. 21

ACCEPTED “WINDOW” PATCH FOR WATER TUBE
BOILER TUBES

T

CoemprA Back Ue,

This type of patch may be used iIf nec-
essary to seal a hole cut In a water wall
tube t¢ provide access for welding the
back side of a clreum. jeint or to replace
a small sharp bag.

Window patches shall comply with pro-
visions of sections Ind 41,50 and Ind 41,51
of this ¢ode. Patch skall be cut from tube
of same size and thickness as the one
being repaired,

When practicable, a removable copper
backup recessed as shown to provide come
plete weld penetration through the tube
wall and held in place by a removable
air jack shall be used during the welding
operation.

Register, May, 1974 No. 251
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Ind 42.32 Instailation. All secondhand pressure vessels exclusive of
. vessels used for the storage and transportation of liquefied petrolenm
gases; anhydrous ammonia, and zll refrigerant containing vessels
when reinstzlled shall comply with the ASME codes listed in section
Ind 41.10 in regard to fittings, appliances, valves, connections, setfings
and supports. (The excluded vessels are subject to the provisions of
other applicable administrative codes.}

Nmmnouﬂ“oﬁmnmwmmﬁmﬁ b@ad. meH.Zo.i.mn.migimpum.g..wmmwmﬁmu.
May, 1974, No. 221, eff. 6-1-T4. . -

Ind 42.33 Portable boilers. A portable boiler, when brought into this
state for use, shall be given the inspection and test specified in section
Ind 42.31 and the allowable working pressure shall be calculated using
sections Ind 41.60 through Ind 41.99 unless it meets either of the
following requirements:

(1) The boiler was constructed and stamped according to section
Ind 42.26 code constructed vessels, ‘

{2) The beiler is insured by a boiler insurance company.
History: Cr. Register, April, 1951, No. 84, eff. 5-~1-61.

PART IX

INSPECTION AND REPAIR OF PRESSURE VESSELS
IN PETROLEUM REFINERIES

Ind 42.35 Application. Sections Ind 42.35 through Ind 42.63 shall
apply to the inspection, repair, evaluation for continued use, and the
methods for computing the maximum allowable working pressure of
pressure vessels in petroleum refineries.

N_.ﬁ»oﬂw"Ou.wmmﬁmnww...wuirHmmH.Zo.mm.mn.mlutmfm.B..Nmm.mmﬁmH..
May, 1974, No. 221, eff. 6-1-74 .

Ind 42.36 Inspection; general. (1) Vessels that are inspected in
accordance with the procedures described herein will be acceptable,
however, other procedures approved by the department may be used.

(2) New vessels shall be permitted to operate within the conditions
for which they were constructed as determined in section Ingd 42.40 or,
in cases where the provisions of section Ind 42.39 (1) (c) apply, for
an initial peried during which corrosion rates are determined as spe-
cified in section Ind 42.39 (1) (e).

(3) If the vessel is to be kept in service the allowable conditions of
gervice and the length of time before the next inspection shall be
based on the condition of the vessel, as determined by the inspection.

(4) If the allowable working pressure and temperature are changed,
the period of operation until the next inspection shall be established
for this new service.

(5) If both the owmership and location of any vessel are changed,
the vessel shall be inspected before it is re-used and the zllowable
conditions of service and the next period of inspection shall be estab-
lished for the new gervice.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (1), Resis-
tar, May, 1974, No. 221, eff, 6-1-T4, . -

Register, May, 1974, No. 221

Boiler and Pressure Vessel Code

I



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 69

able, the probable corrosion rate as estimated from the inspector’s
knowledge and experience on vessels in similar service. '

{c) If the probable corrosion rate cannot be determined by either of
the above mentioned methods, thickness deferminations shall be made
after approximately 1,000 hours of service, or one normal run if lenger
than this; subsequent sets of thickness measurements shall be taken
after additional similar intervals until the corrosion rate is established.
If the probable corrosion rate is determined by this method, the corre-
sion data indicated by the first inspection may be used as a first
approximation of the corrosien rate, but shall be excluded from all
subsequent computations of the corrosion rate, since attack on the
initial surfaces may not be indicative of subsequent attack on corroded
surfaces,

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

Ind 42.40 Maximum peried between inspections. (1) When the con-
tents of a vessel are known to be, or expected to be, corrosive, the
maximum period between internal inspections shall not exceed % of
the estimated remaining safe operating life of the vessel, or 5 years,
whichever is less; except in cases where an adequate inspection history
extending over a period of at least 5 years has established that the
corrosion rate is reasonably uniform and predictable, the interval be-
tween the current inspection and the next subsequent one may be
established as the projected full remaining safe operating Iife of the
vessel, provided this projected period does not exceed one year.

(2) In cases where part or all of the vessel wall has a protective
lining, the frequency of inspections for the portions of the vessel so
protected shall be determined from a consideration of records of pre-
vious experience with the protection afforded by the lining during
similar operations (and the corrosion allowance for the protected metal
if there is any likelihood that the lining will fail), but the maximum
period between internal inspections shall not exeeed § years.

(3) When 2 vessel has 2 or more zones of considerable extent and
the net discarding thicknesses, corrosion allowances, or corrosion rates
for each differ so much that the foregoing provisions give significant
differences in maximum periods between inspections for the respective
zones (e.g., the upper and lower portions of some fractionating
towers), the periods betweern inspections may be established individu-
ally for each zone on the basis of the conditions applicable thereto,
instead of being established for the entire vessel on the basis of the
zone which requires the more frequent internal inspection.

(4) The “net disearding thickness” for a vessel or zone, as referred
to above, shall be understood to mean the large of the following:

(2} The net wall thickness, exclusive of any corrosion allowance,
required for the safety valve setting and operating temperature for
the service in which the vegsel is being used, or

{b) The minimum practical thickness permitted by the provisions
of section Ind 41.50.

(5) When the contents of a vessel are known to be non-corrosive,
the vessel need not be inspected internally as long as it remains in the
same service and provided all the following conditions are met:

{a) The non-corrosive character of the contents (including the effect

Register, May, 1974, No, 221
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surfaces, before corrosion starts, at suitable infervals to a depth equal
to the metal thickness allowed for corrosion, and to plug these holes
with protective material that can be readily removed to determine
from time to time the loss in metal thickness ag measured from the
bottom of these holes.

{¢) When the depth of corrosion cannot be readily determined other-
wise, holes may be drilled through the portions of the wall where cor-
rosion appears to be 2 maximum, and the thickness determined by
taking thickness-gage meagurements through these holes. If suitably
located existing openings are available, such measurements may be
taken through these openings.

{d) Any other suitable method (such as ulfrasenic or gamma-ray
instruments) that will not affect the safety of the vessel may be used
provided it will assure minimum thickness determinations zccurate
within the following tolerances:

Wall Thickness, t Permissible Toleranca
= in. and less 0.10¢
Over ¥ in. % in., or 0.05t, whichever is greater.

(2) For a corroded area of considerable size in which the circum-
ferential stresses govern, the least thicknesses along the most eritieal
element of such area may be averaged over a length not exceeding:

(a2) The lesser of % the vessel diameter, or 20 in., in the case of
vessels with inside diameters of 60 in. or less; or

(b} The lesser of 1 the vessel diameter, or 40 in., in the ease of
vessels with inside diameters greater than 60 inches—except that if
the area contains an opening, the distance within which thicknesses
are averaged on either side of such opening shall not extend beyond
the limits of reinforcement as referred to in section Ind 41.50. If, be-
cause of wind loads or other factors, the longitudinal stresses would
be of importance, the least thicknesses in 2 similarly determined
length of arc in the most critieal plans perpendienlar to the axis of
the vessel also shall be averaged for computation of the longitudinal
stresses. The thicknesses used for determining corrosion rates at the
respective locations shall be the average thickmesses determined as
aforesaid; and for the purposes of section Ind 42.48 “the actual thick-
ness as determined by inspection” shzll be understood to mean the
most critical value of average thickness so determined.

(3) Widely scattered pits may be ignored provided their depth is not
more than 1% the net thickness of the vessel wall (exclusive of eorro-
sion zllowance), the total area of the pits does not exceed 7 sq. in.
within any 8-in. diameter circle, and the sum of their dimensions along
any straight line within this circle does not exceed 2 inches.

History: Cr, Register, April, 1#51, No. 64, eff. 5~1-61.

Ind 42.42 Correction of corrosion rate. If, upon measuring the wall
thickness at any inspection, it is found that an inaccurate rate of cor-
rosion has been assumed, the rate to be used for the next period shall
be increased or may be decreased to conform with the actual rate
found. -

History: Cr, Negister, April, 1961, No. 64, eff. 5-1-81,

Register, May, 1974, No. 221
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spherical (dished) heads, if ne record exists as to the crown radins
and knuckle radius of the heads, these dimensions should be ascer-
tained and recorded even though no evidence of distortion is observed.

(b) Joints. Examine inner and outer surfaces of welded joints care-
fully for possible cracks and for other defects such as may have been
uncovered by the progress of corrosion. Magnetic-particle inspection
is suggested as a useful means for doing this either throughout the
lengths of the weids or as a supplement to visual iispection on selected
lengths which may appear to need more than a visual inspection.
Examine riveted joints inside and outside of the vessel for the condi-
tion of rivet heads, butt straps, and plates, and for the condition of
the calked edges.

{c} Manways, nozzles, and other openings. Examine the surfaces of
all manways, nozzles, and other openings carefully for distortion,
eracks, and other defects giving particular aitention to ali welding or
riveting used for attaching such parts and their reinforcements. If
drawings are not available which show details of opening reinforce-
ments and their attachments, take such measurements on these com-
ponenis as may be needed for computing the adequacy thereof. If any
question exists as to the condition of any threaded connections, the
threaded parts should be disassembled to permit a careful check of
the number of threads that remain effective and in good condition.
Exzmine accessible flange faces for distortion and for the condition
of gasket seating surfaces,

(5) The inspection items given above are not presumed to be com-
plete for every vessel, but include those features common to most
vessels and in general those of greatest importance. Inspectors must
supplement this list with any additional items necessary for the par-
ticular vessel or vessels involved.

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

Ind 42.44 Check of dimensions. The vessels shall be examined for
visible indication of distortion; if any such distortion is suspected or
observed, the cover-all dimensions of the vessels shail be checked to
determine the extent and seriousness of the distortion.

Ristory: Cr. Register, April, 1961, No, 64, eff. 5-1-81.

Ind 42.45 Pressure relief devices. The safety valves znd other pro-
tective devices, such as rupture disks and vacuum valves, where used,
should be checked to see that they are in proper condition. This inspec-
tion, in the case of valves, will normally inelude 2 check on their oper-
ation at the set pressure, a check that the proper spring is installed
for the service, and an examinzation to determine that inlets, outlets,
and discharge piping are free of eorrosion products or other stoppage.

~

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

Ind 42.46 Temperature measuring devices. Temperature measuring
devices used for determining metal temperatures shall be checked for
accuracy and general condition.

History: Cr. Register, April, 18681, No. 84, eff. -1-61.

Ind 42.47 Allowable operation based on inspection data. Defects or
damage discovered during the inspection shall be repaired in accord-
ance with section Ind 42.50 through section Ind 42.63, or shall consti-
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sidered and approved by the inspector. Other methods may be used
if submitted to and approved by the department. All such work shall
be of the highest quality of workmanship, and shall be executed
in 2 manner and by practices complying with the applicable provi-
sions of section Ind 41.50, and with code approved materials and under
proper supervision, Complete records of all such work shall be made
and filed.

History: Cr. Itegister, April, 1961, No. 64, eff. 5~1-§1; am., Ilegister,
Miy, 1974, No. 221, eff. $-1-74.

Ind 42.51 Defecis in welded joints and plates, Repairs to cracks
found in welded joints and to minor defects found in plates may be
made, after preparing a U or V.shaped groove the full depth and
length of the crack, by filling this groove with weld metal depesited
in accordance with the requirements of section Ind 42.57, or by rivet-
ing 2 reinforcing plate which meets the requirements of section Ind
41.50 for a hole equal in diameter to the full length of the crack after
chipping out or drilling the ends.

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

Ind 4252 Corrosion pits. Isolated corrosion pits may be filled with
weld metal deposited in accordance with the reguirements of section
Ind 42.57. Such pits shall be cleaned to sound metal before welding.

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

Ind 42.53 Thickness gage holes. (1) In corroded vessels subject to
rapid stress fluctuations, the holes drilied through the vessel wall for
measuring thickness in acecordance with section Ind 42.41 shail be
closed by welding which complies with seetion Ind 42.57 and provides
complete penetration and fusion for the full depth of the hole.

(2) For vessels in other service, these holes may be trested zs unre-
inforced openings and may be closed by any method permitted under
the rules of the A.S.M.E, code.

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

Ind 42.54 Corroded or distorted flange faces, (1) Corroded flange
faces may be cleaned thoroughly and built up with weld metal depos-
ited in atcordance with the requirements of section Ind 42.57 and Te-
machined in place, if possible, to a thickness not less than that of the
original flange or that required by caleulations in accordance with the
rules in section Ind 41.50, Corroded flanges may also be re-machined
in place, without building up with weld metal, provided the metal
removed in the process does not reduce the thickmness of the flange
below that calculated as above.

(2) Warped flanges which cannot be re-machined, or flanges which
have become distorted because of excessive tightening of holts, shall
be replaced with new flanges which have at least the dimensions con-
forming to section Ind 41.50, welded on in accordznce with the require-
ments of section Ind 42.57.

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

Ind 42.55 Cracks at tapped openings. (1) It is not recommended to
repair a crack at a2 tapped opering by chipping, welding, and
re-tapping. ’
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Ind 42.60 Applying patches to vessels by riveting. The wv@ﬁnmﬁoz
of a riveted patch shall be made in conformity with the rules m:ﬁn in
section Ind 41.50 for reinforcing plates atfached by riveting.

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

Ind 42.61 New connections, (1) New connections may be instalied
on vessels provided the design, location, and method of attachment
meet the comstruction requirements of section Ind 41.50.

(2) Welding shall conform to the requirements of section Ind 42.57
and riveting to the requirements of section Ind 42.59.

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61; am, (1), Hﬂmwﬁmnmﬁ
May, 1374, No, 221, eff, 6—1-T4.

Ind 42.62 Calking riveted vessels. Riveted joints may be made tight
either by mechanical calking or by metallic are seal welding in accord-
ance with Ind 41.50 after carefully cleaning the seam and cleaning
around the rivet heads.

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

Ind 42.63 Pressure test after repairs, A vessel, which has had re-
pairs or alterations, shall be given a pressure test in accordance with
section Ind 42.49 (2), provided the inspector deems it necessary.

History: Cr. Reglster, April, 1861, No. 64, eff. 5~1-61.
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