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RULES CERTIF·ICATE 

STATE OF WISGONSIN ) 
) SS 

DEPT. OF INDUSTRY, ) 
LABOR & HUMAN RELATIONS) 

TO ALL TO mIOM THESE PRESENTS SHALL GOME, GREETINGS: 

I, _____ J_o_s_e~p_h __ N_._N_o_l_l _________________ , Seeretary of the Department of 

Industry, Labor and Human Relations, and eustodian of the offieial reeords 

of said department, do hereby eertify thatthe annexed rule(s) relating to 

__ W_._A_._G_. __ G_h_a..!;..p_t_e_r __ In_d_4..;...1_-_4..;...2 __ -__ B_o_i....,,1,e-:::-r-.-&-;--P_r-:-e.s_su_r_e __ V_e_s_s_l-=e~G_o_d_e _______ were duly 
(Subject) 

approved and adopted by this department on May 12, 1980 
(Date) 

I further eertify that said eopy has been eompared by me with the original 

on file in this department and that the same is a true eopy thereof, and of 

the whole of sueh original. 

DILHR-ADM-6056 (N. 04/80) 

IN TESTIMONY WHEREOF, I have hereunto 
set my hand and affixed the offieial 
seal of the department at ______ __ 
in the city of Madison, this _1~2~t~h~ ____ _ 
day of May A.D. 19 80 . 

'" "" Seeretary 
'v/ 



ORDER OF ADOPTION 

Pursuant to authority vested in the Department of Industry, Labor and 

Human Relations by section(s) __ 1_0_1_._0_1 __ -__ 1_0_1_._2_1_1 _________ , Stats., the Depart-

ment of Industry, Labor and Human Relations hereby L1:7 creates; Ll[7 amends; 

~ repeals and recreates; and LJ[7 repeals and adopts rules of Wisconsin Admin-

istrative Code chapter(s): 

Ind. 41-42 Boiler & Pressure VessIe Code 
(Nwnber) (TitZe) 

The attached rules shall take effect on Publication in the Wisconsin 

Administrative Register , pursuant to section 

227.026, Stats. 

DILHR-ADM-6055 (N. 04/80) 

Adopted at Madison, Wisconsin, this ___ 1 __ 2_t_h ____ __ 

day of May , A.D., 19 80. ---------------------

DEPARTMEN~N~:ST~: ~OR ~~ RELATIONS 

\ / //7 ~ Secretary 

v" 



PROPOSED REVISIONS 
WIS. ADM. CODE CHAPTERS IND 41-42 

BOILER AND PRESSURE VESSEL CODE 

Seetion Ind 41.01 is amended to read: 

FinaI Draft 

Ind 41.01 SCOPEo (1) The provisions of this-eeae ehapters Ind 41 and 42 shall 
apply to boilers,-presstire-vessels and piping eomponents associated with boilers, pres­
sure vessels and power piping in use at places of employment and in public buildings. 

Note: Seetion 101. 01 (2), Stats., provides that the phrase "place of employment" 
means and ineludes every place, whether indoors or out or underground and the premises 
appurtenant thereto where either temporarily or permanently any industry, trade or 
business is earried on, or where any process or operation, direetly or indireetly 
related to any industry, trade or business, is earried on, and where any person is, 
direetly or indireetly, employed by another for direet or indireet gain or profit, 
but does not inelude any place where persons employed in private domestie service 
whieh does not involve the use of mechanieal power or farming. "Farming" ineludes 
those aetivities speeified in seetion 102.04 (3), and also ineludes the transportation 
of farm produets, supplies or equipment direetly to the farm by the operator of said 
farm or his employes for use thereon, if such aetivities are directly or indireetly 
for the purpose of produeing commodities for market, or as an aeeessory to such pro­
duetion. When used w'ith relation to building co des , "place of employment" does not 
inelude a previously eonstrueted building used as a coulluunity-based residential 
faeility as defined in seetion 50.01 (1) whieh serves 20 or fewer unrelated residents, 
exeept for the purposes of section 101.11. 

(2) Vessels The provisions of ehapters Ind 41 and 42 shall apply to vessels used 
for the storage and transportation of flammable liquids, liquefied petroleum gas, 
anhydrous ammonia, and refrigerants sha±l-he-stihjeet-te-the-previsiefis-e~-this-eeae 
unIess these vessels are covered by other Wiseonsin administrative eodes or federal 
eodes. 

Ind 41.02 DEFINITIONS. 

Subseetion Ind 41.02 (la) is amended to read: 

(la) Alteration. Fer-tfie-ptirpeses-e~-tfiis-eeae,-~alteratiefi~ Alteration means a 
change in a boiler or pressure vessel that substantiaIly alters the original design 
requlrlng eonsideration of the effeet of the ehange on the original design. It is not 
intended that the addition of nozzles smaller than an unreinforeed opening size be 
considered an al teration. (Also see "repair. ") 

Subseetions Ind 41.02 (9a), (llk) and (lln) are created to read: 

(9a) Ineompetenee. Ineompetenee means eonduct whieh evidenees a lack of ability 
to diseharge the duty required to proteet the health, safety and welfare of the public, 
lack of knowledge of the fundamentalprinciples of inspection serviees or an inability 
to apply those prineiples, or failure to maintain eompetency in the current practices 
and methods applieable to inspeetion serviees and the Boiler and Pressure Vessel Code. 
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(llk) Miseonduet. Miseonduet means an aet performed in the diseharge of enforee­
ment duties whieh jeopardizes the interests of the public, ineluding violation of 
federal or state laws, loeal ordinanees or administrative rules relating to the posi­
tion, preparation of deficient or falsified reports, failure to submit information or 
reports requested by the munieipality or the department, eonduet whieh evidenees a 
lack of trustworthiness, misrepresentation of qualifieations such as edueation, ex­
perience or eertifieation, illegal entry of premises, misuse of funds, or misrepre­
sentation of authority. 

(lln) Negligenee. Negligenee means failure entirely by omission or eommission 
to diseharge the duty required to proteet the health, safety and welfare of the public. 

Subseetion Ind 41.02 (15) is amended to read: 

(15) Repair. Repair is work neeessary to re€Hrft restore a boiler or pressure 
vessel to a safe operating eondition. fA±5e-eee-~a±€era€ieft.~t 

Ind 41.05 NOTIFICATION OF INSTALLATION OF BOILERS, PRESSURE VESSELS AND POWER PIPING. 

Subseetion Ind 41.05 (2) (a) is ereated to read: 

Ca) Exceptions. 1. Registration is not required for power piping of 2 inches 
nominal pipe size and smaller. 

2. Registration with the department is not required for installations in 
eities of the first elass if an installatiDn registration form has been filed with 
the appropriate city official. 

3. Registration is not required for underground power piping used by public 
utilities as mains for providing heating service. 

Seetion Ind 41.08 is repealed and reereated to read: 

Ind 41.08 CERTIFICATE OF COMPETENCY AS INSPECTOR. (1) Certifieate required. An 
inspeetion report eovering a boiler or pressure vessel may be reeognized and accepted 
only when the inspeetor holds a valid eertifieate of eompeteney as a boiler or pressure 
vessel inspeetor issued by the department. 

(2) Eligibility. The applieant for a eertifieate of eompeteney as a boiler or 
pressure vessel inspeetor shall be an employe of the state, a munieipality or an in­
suranee company; or o\vners or operators of boilers and pressure vessels authorized to 
make their own inspeetions. 

(3) Qualifieations. The applieant shall have one of the following eombinations 
of edueation and experience requirements: 

(a) A degree in mechanieal engineering pIus one year experience in design, eon­
struetion, operation or inspeetion of high pressure boilers and pressure vesseIs; or 

(b) A degree in a braneh of engineering other than mechanieal engineering, or an 
assoeiate degree in mechanieal teehnology, pIus 2 years experience in design eonstrue­
tion, operation or inspeetion of high pressure boilers and pressure vesseIs; or 

(e) A high school edueation or the equivalent pIus 3 years experience in high 
pressure boiler and pressure vessel eonstruetion or repair; or in eharge of high 
pressure boiler and pressure vessel operation; or in the inspeetion of high pressure 
boilers and pressure vesseIs. 
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(4) Application. (a) All applications for certification or recertification shall 
be made to the department together w'ith the payment of the application and examination 
fees. 

(b) Upon receipt of the application form, the department shall review and evaluate 
the application and make all necessary notifications to the applicant. 

(5) Issuance of certificate. Certificates of competency for a boiler or pressure 
vessel inspector 'vill be issued by the department to eligible applicants successfully 
passing the examinations prescribed by and conducted by the department. The certificate 
shall bear the name of the applicant, certificate number and expiratian date. The 
certificate shall be valid for a period of one year from the date of issuance. 

(a) Applicants failing the examination may apply to retake the examination. 

(b) Holders of certificates who do not apply for renewal in any 3-year period may 
be required to pass a scheduled examination. 

(6) Renewal of certificate. Upon receipt of written notice of expiration, cer­
tification may be renewed. The request for renewal, together with the payment of the 
renewal fee, shall be filed with the department on or before January 1 of the calendar 
year for which the certificate is to be valid. 

(7) Denial of certifieate. Ca) Notice of denial. Upon denial of eertification 
or reeertification, the department shall notify the applicant in writing stating the 
reasons for denial. The notice of denial shall be made by certified mail sent to the 
address filed with the application. Service will be verified by the certified mail 
receipt. 

(b) Hearing. Upon receipt of denial, any applicant may submit a written request 
for hearing. The right to hearing shall be waived if the applicant fails to submit 
the request ,vithin 30 days. Hearings will be conducted by the department and the 
proceedings recorded. 

(8) Suspension or revocation of certification. The department may suspend or 
revoke the certification of any inspeetor for any of the following reasons: 

(a) Fraud or deceit in obtaining certifieation. 

(b) Any negligenee, incompetence or misconduct in the discharge of the duties 
required under this ehapter. 

(e) Convietion of a criminal charge, misdemeanor or local regulation substantially 
related to the circumstances of the certified inspection activity or adjudication of 
mental ineompetence by the courts. 

(9) Reciprocity. A certificate of competency may be granted by the department 
to a boiler or pressure vessel inspector Hho holds a certifieate issued by the National 
Board of Boiler and Pressure Vessel Inspeetors or a certificate of competency from a 
city or state ',vhich has adopted the ASHE Boiler and Pressure Vessel Code and which 
holds a written examination similar to that required by the department. 
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(10) Suspension and revocation proceedings. (a) Investigation and notifieation. 
The department will investigate alleged violations at its own initiative or upon the 
filing of a complaint. If it is deterrnined that no further action is warranted, the 
department will notify the persons affeeted. If the department determines that there 
is probable eause for suspension, it shall order a hearing and notify, by mail, the 
persons affeeted. 

(b) Response. Upon reeeipt of hearing notice, the eharged party may respand to 
the charges in writing. Failure to respand within 30 days or failure to appear at 
the hearing may result in the charges being taken as true. 

(e) Hearings. All hearings will be eondueted by persons selected by the d,epartment. 

(d) Findings. Any findings shall be in writing and shall be binding unless 
appealed to the seeretary of the department. 

(e) Appeals. All appeal arguments shall be submitted in "riting. 

Ind 41.10 ADOPTION OF STANDARDS. 

Table Ind 4l.l0-A is amended to read: (1978 Summer and Winter and 1979 SUUlmer addenda 
and ANSI B3l.le-1978 and B3l.1d-1979 are added--see following page for eomplete table) 

Seetion Ind 41.13 is amended to read: 

Ind 41.13 MAINTENANCE. (1) All boilers and pressure vessels shall be installed 
and maintained in such a manner as to prevent exeessive eorrosion and deterioration. 

(2) The inspeetor shall note conditions during internal inspection, external 
inspeetion, or hydrostatie pressure test and shall order such ehanges or repairs as 
will place the boiler or pressure vessel in a sa fe working condition. 

Note Iil: Seetions VI and VII, ASME Boiler and Pressure Vessel Code, "Reeommended 
Rules for Care and Operating of Heating Boilers" and "Reeommended Rules for Care of 
Power Boilers" are excellent guides for boiler mmers and operators. 

Note 112: This seetion applies to both newand existing installations. 

Ind 41.21 EXEMPTIONS FRGt-r PERIODIC INSPECTIONS. 

Subsection Ind 41.21 (1) (e) Note is ereated to read: 

Note: The department does not require periodie inspections of steam and hot water 
heating boilers installed in apartment buildings of 6 or mare units prior to June 1, 1978. 

Ind 41.26 REPORTING OF INSPECTIONS. 

Subsection Ind 41.26 (2) (b) is amended to read: 

(b) When violations of this eode or unsafe eonditions involving the safety of the 
vessel are found. This report shall be made on ABME-Ferm-P-6 forms aeeeptable to the 
department and shall explain the violatian or unsafe condition with referenee to code 
seetion numbers. A eopy of the recommendations to the owner or user of the vessel 
shall aeeompany the report to the department. 
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Table 41.10-A is amended to read: 

TABLE 41.10-A 

As amended by Summer Addenda issued 
June 30th and Winter Addenda issued 
Deeember 31st of eaeh respeetive 
year: S-Summer; W-Winter. 

I. Seetion I 

2. Seetion II 

a. 
b. 
b. 

3. Seetion III 

ASME 

Power Boilers, 1977 Edition 

Material Speeifieations, 1977 Edition 

Part A - Ferrous Material 
Part B - Nonferrous Material 
Part C - Welding Rods, Eleetrodes and 

Filler Metals 

Nuelear Power Plant Components, 1977 Edition 

a. Division 1 and Division 2 General 
Requirements 

a. 
b. 
e. 
d. 
e. 
f. 
g. 

a. 

4. Seetion IV 

5. Seetion V 

Division 1 
Subseetion NB - Class 1 Components 
Subseetion NC - Class 2 Components 
Subseetion ND - Class 3 Components 
Subseetion NE - Class MC Components 
Subseetion NF - Component Supports 
Subseetion NG - Core Support Struetures 
Appendiees 

Division 2 

Conerete Reaetor Vessels and Containments 

Heating Boilers, 1977 Edition 

Nondestruetive Examination, 1977 Edition 

6. Seetion VIII Pressure Vessels, 1977 Edition 

a. 
b. 

7. Seetion IX 

8. Seetion X 

9. Seetion XI 

Division 1 
Division 2 - Alternative Rules 

Welding and Brazing Qualifieations, 
1977 Edition 

Fiberglass-Reinforeed Plastie Pressure 
Vessels, 1977 Edition 

Rules for Inservice Inspeetion of Nuelear 
Power Plant Components, Division 1, 1977 
Edition 

ANSI 

1977 

s W 

s W 
S W 

s W 

S W 

s W 
S W 
S W 
S W 
S W 
S W 
S W 

S "Iv 

S W 

S W 

s W 
S W 

S W 

H 

S W 

1978 

S W 

S W 
S W 

S 

S W 

S W 
S W 
S W 
S W 
S W 
S W 
S W 

S W 

S W 

S W 

S W 
S H 

S H 

S 

S W 

10. ANSI B31.1 Power Piping, 1977 edition, ineluding Addenda ANSI B31.1a-1977, 
ANSI B31.1b-1978, ANSI B31.1e-1978, ANSI B31.1d-1979. 

1979 

S 

S 
S 

S 

S 

S 
S 
S 
S 
S 
S 
S 

S 

S 

S 

S 
S 

S 

S 

S 
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Ind 41. 27 INSPECTION REPORT FOIDfS. 

Subseetions Ind 41.27 (1) and (2) are amended to read: 

(1) An internal or external boiler inspeetion that eonforms to periodie inspeetian 
requirements (Ind 41.20) shall be reported to the department on inspeetian ~erm-8B-~±8 
forms aeeeptable to the department or National Board of Boiler and Pressure Vessel 
Inspeetors standard form. 

(2) A pressure vessel inspeetion that eonforms to periodie inspeetion requirements 
(Ind 41.20) shall be reported to the department on inspeetion ~erm-8B-~G9 forms aeeept­
able to the department or National Board of Boiler and Pressure Vessel Inspeetors 
standard form. 

(a) Multiple vessels on a single report. A group of pressure vessels of the 
same design and use that are intereonneeted or are operated so as to form a unit, 
maehine or apparatus may be ineluded in a single report. The report shall eontain 
the number, deseription, and use of the vessel and shall be reported to the department 
on inspeetion ferm-8B-~99 forms aeeeptable to the department or National Board of 
Boiler and Pressure Vessel Inspeetors standard form. 

Ind 41.93 MAINTENANCE. 

Seetion Ind 41.93 is repealed. 
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The title of Chapter Ind 42 is amended to read: 

CHAPTER IND 42 
WEbBEB-REPAIR&-ANB-Ab±ERA±±GN& 

REPAIRS, ALTERATIONS, MISCELLANEOUS REQUIREMENTS 

PART I 
lVELDED REPAIRS AND ALTERATIONS 

Seetion Ind 42.01 is repealed and reereated to read: 

Ind 42.01 RULES AND REPORTS. (1) Ivelded repairs or alterations. lVelded repairs 
or alterations to any boiler or pressure vessel or their fittings, settings, or appur­
tenanees shall be eompleted in aeeordanee ~vith the requirements of seetions Ind 42.01 
thrn'!gh 42.17. Other methods may be aeeeptable provided they are approved by the 
department. In the absenee of speeifie rules, the rules for new eonstruetion shall 
apply. No welded repair or alteration shall be made without the approval of an 
Authorized Inspeetor ~vho shall, if it is considered neeessary, inspeet the obj eet 
before granting an approval. 

(2) Additional requirements for alterations. (a) Alterations to boilers and 
pressure vessels, withthe exeeption of rerating with no physieal ehange in the boiler 
or pressure vessel, shall be performed by an organization in possession of a valid ASME 
eertifieate of authorization, provided the alterations are within the seope of such 
authorization. 

(b) The organization responsible for the preparation of the report of alteration 
shall also be responsible for adding a nameplate to the boiler or pressure vessel, as 
shown below: 

Nameplate for rerating when no physieal ehange is made 
in the boiler or pressure vessel 

RE RAT ED BY --------------------------------------------

PSI AT 
----~----~-------------(MAlVP) (Temp) 

(Date Rerated) 

Stamping or nameplate shall be applied adjaeent to 
the original manufaeturer' s stamping or nameplate 
in letters at least 5/16" high. 

F 
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Nameplate for all other alterations 

ALTERED BY -----------------------------------------------

PSI AT F 
------~--~---------------- -------~--~---------

(MAWP) (Temp) 

(Manufaeturer's Alteration Number, if used) 

(Date Altered) 

Stamping or nameplate shall be applied adjaeent to 
the original manufaeturer's stamping or nameplate 
in letters at least 5/16" high. 

(e) A eopy of the original 
faeturer's partial data reports 
and shall be attaehed thereto. 
doeumentation aeeeptable to the 

manufaeturer's data report and any required manu­
shall be a part of the eompleted report of alteration 
Where the manufaeturer's data report is unavailable, 
department shall be submitted. 

(d) A pressure test shall be applied after the alteration has been eompleted, 
at a pressure of at least the operating pressure, but not to exeeed 150% of the 
maximum allowable working pressure. In lieu of a pressure test, if approved by the 
authorized inspeetor, radiographie testing or ultrasonie testing may be utilized. 

Note: Where 'vater is used in a hydrostatie test, the temperature of the water 
should not be less than 70° F and the maximum temperature during inspeetion should 
not exeeed 1200 F. If a test is eondueted at 1-1/2 times the maxirnum allowable working 
pressure (MAWP) and the owner specifies a temperature higher than 120 0 F, the pressure 
should be reduced to the (MAWP) and the temperature to 120 0 F for the elose examination. 

(3) Examples of repairs. (a) Weld repairs or replacements of pressure parts or 
attaehments that have failed in a 'veld or in the base material. 

(b) The addition of welded attaehments to pressure parts, such as: 

1. Studs for insulation or refraetory lining; 
2. Hex steel or expanded metal for refraetory lining; 
3. Ladder clips; 
Lr. Braekets; 
5. Tray support rings; 
6. Corrosion-resistant strip lining; 
7. Corrosion-resistant 'veld overlay; 
8. Weld buildup of wasted areas. 

(e) Replacement of heat exchanger tube sheets in aeeordanee with the original 
design. 

(d) Replacement of boiler and heat exchanger tubes where 'velding is involved. 
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(e) In aboiler, a change in the arrangement of tubes in furnace walls, economizer 
or superheater sections. 

(f) Replacement of pressure retaining parts identical to those existing on the 
boiler or pressure vessel and described on the original manufacturer's data report. 
For example: 

1. Replacement of furnace floor tubes or sidewall tubes, or both, in a boiler. 
2. Replacement of a shell or head in accordance with the original design. 
3. Rewelding a circumferential or longitudinal seam in a shell or head. 
4. Replacement of nozzles. 

(g) Installatian of new nozzles or openings of such a size that reinforcement is 
not a consideration. For example, the installatian of a 3-inch (76 mm) pipe size 
nozzle to a shell or head of 3/8-inch (10 mm) or less in thiekness or the addition 
of a 2-inch (50 mm) pipe size nozzle to a shell or head of any thicleness. 

(h) The addition of a nozzle where reinforcement is a consideration may be con­
sidered to be a repair provided the nozzle is identical to one in the original design, 
is located in a similar part of the vessel, and is not closer than 3 times its diameter 
from another nozzle. The addition of such a nozzle shall be restricted by any service 
requirements. 

(i) The installatian of a flush patch to a boiler or pressure vessel. 

(j) The replacement of a shell course in a cylindrical pressure vessel. 

(k) Welding of gage holes. 

(L) Welding of wasted or distorted flange faces. 

(m) Replacement of slip-on flanges \vith weld neck flanges or vice versa. 

(n) Seal welding of butt straps and rivets. 

(4) Examples of alterations. (a) To increase the maximum allowable working 
pressure or temperature of a boiler or pressure vessel regard1ess of whether or not 
a physical change was made to the boiler or pressure vessel. 

(b) The addition of new nozzles or openings in a boiler or pressure vessel exeept 
those elassified as repairs. 

(e) A ehange in the dimensions or eontour of a pressure vessel. 

(d) In a boiler, an increase in any heating surfaee whieh resu1ts in inereasing 
the heat output or the fina1 temperature above that speeified in the origina1 design. 

(e) The addition of a pressurized jaeleet to a pressure vesse1. 

(5) Inspeetion reports. Anyone making welded repairs or alterations in aeeordanee 
\vith these rules sha11 furnish the department \vith a report of every welded repair or 
a1teration. The report sha11 be signed by the Authorized Inspeetor who inspeeted or 
approved the repair or alteration. The mvner of the equipment shall retain a eopy of 
the report for review by an Authorized Inspeetor. The report shall eontain the infor­
mation indieated on form SB-190. 



STATE OF WISCONSIN 
DEPARTMENT OF INDUSTRY, LAllOR AND HUMAN RELATIONS 

SAFETY AND BUILDINGS DIVISION 
201 East Washington Avenue 

Post Office Box 7969 
Madison, Wisconsin 53707 

Record of Repair or Alteration Completed on: Pü\.;rer Boiler / 7 Wis. Reg. No . ____ _ 
Heating Boiler I. 7 NB No. 
Pressure Vessel ~7 Serial--N-o-.--------------
Miniature Boiler L::7 Other -----------------Mfd. by: _____________________ __ 

Address: 
---------------------------------------------------------------------------~~~----

(Zip) 
Located in the plant of 

--------------------------~------------~--------------------------------

(Name of owner) 
Address: ----------------------------------------------------------------------------------------(Zip) 
Description of repair: ----------------------------------------------------------------------

(Use reverse side for sketch description of repair or alteration.) 

Hydrostatic Test psi ----------------------------------------------------------------------------
Repair or alterations were made in accordance with the requirements of the Wisconsin 
Department of Industry, Labor and Human Relations, Wis. Adm. Code Chapter Ind 42. The 
welding was completed by 

--------~------~--------------------------------~--------------------(Name of Welder and Social Security No.) 
,.;rho has made the test requirements of said rules. 

(Welding Process) 
Signed by __ ~---------------~--------­

(Contractor Representative) 

Dated 
--------~--~~--~--------~-------------- ------------------------------------------------

(Welding Procedure) 

I, the undersigned, have inspected the ,.;rork described in the report and state that to the 
best of my knü\.;rledge and belief, this ,.;rork has been done in accordance with the require­
ments of Wis. Adm. Code Chapter Ind 42. By signing this certificate, neither the inspector 
nor the inspector's employer makes any warranty. expressed or implied, concerning the work 
described in this report. Furtherrnore, neither the inspector nor the inspeetor's employer 
shall be liable in any manner for any personal injury or property damage or loss of any 
kind arising from or conneeted ,.;rith this inspection, exeept sueh liability as may be pro­
vided in a policy of insuranee which the inspector's insurance company may issue upon said 
object and then only in accordance 1.;rith the terms of said policy. 

Authorized Inspector--Wis. Com. No. 

SB-190 
Rev. 1979 

Date 

Employed by 
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(a) Exceptions. The following items are exempt from the reporting requirements 
of Ind 42.01 (5): 

1. The welded repair of tubes, or the alteration or replaeement of tubes 
in boilers or pressure vessels; 

2. Piping, nozzels, valves and fittings of 2-ineh nominal pipe sizes and 
smaller. 

Section Ind 42.02 Note is created to read: 

Note: Where 'vater is used in a hydrostatie test, the temperature of the water 
should not be 1ess than 70° F and the maximum temperature during inspeetion should 
not exceed 120° F. If a test is conducted at 1-1/2 times the maximum allowable working 
pressure (MAWP) and the owner specifies a temperature higher than 1200 F, the pressure 
should be reduced to the (MAWP) and the temperature to 120° F for the elose examination. 

Seetions Ind 42.03 and Ind 42.04 are repealed. 

Section Ind 42.05 is repealed and recreated to read: 

Ind 42.05 lVELDING PROCEDURE. Anyone undertaking repairs or alterations shall 
have available at the job site n written welding proeedure speeifi~ation aeeeptable 
to the Authorized Inspector that shall be followed in making the neeessary repair and 
also arecord of proeedure qualification tests. Welding procedure speeifications 
shal1 have been prepared and qualified in aeeordanee with the requirements of seetion 
IX of the ASME eode (tab1e 41.10-A). 

Seetion Ind 42.06 is repealed and recreated to read: 

Ind 42.06 WELDERS. (1) Welder qualifieations. Anyone undertaking repairs or 
alterations sha1l have available at the job site reeords of welder qualification tests 
showing that eaeh welder to be employed on the work has satisfaetorily passed tests 
as prescribed in seetion IX of the ASME code (tab1e 41.10-A). 

(2) We1ding tests; responsibi1ity; inspeetor's duty. Preparation of we1ding 
proeedure specifieations and the eonducting of tests of proeedures and we1ders shal1 
be the responsibility of the party undertaking repairs or a1terations. Before repairs 
or alterations are started, it sha11 be the duty of the inspeetor to be satisfied by 
examination of the written we1ding proeedure and reeords of qualifieation tests that 
procedures and \ve1ders have been proper1y qua1ified as required in seetion IX of the 
ASME eode (tab1e 41.10-A). Hitnessing of the tests by the inspeetor sha11 not be 
mandatory but the inspeetor sha11 have the right to ea1l for and witness the making 
of test p1ates by any 'velder, at any time, and to observe the physiea1 testing of 
such p1ates. 
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Seetion Ind 42.07 is repealed and reereated to read: 

Ind 42.07 CRACKS, PEID1ISSIBLE WELDED REPAIRS. A repair of a defeet, such as a 
eraek in a welded joint or base material, shall not be made until the defeet has been 
removed. A suitable nondestruetive examination method shall be used to assure eomplete 
removal of the defeet. If the defeet penetrates the full thiekness of the material, 
the repair shall be made with a eomplete penetration 'veld such as a double butt weld 
or a single butt \veld with or without baeking. 

Note: Before repairing a eraeked area, eare should be taken to investigate its 
eause and to deterrnine its extent. Where eireumstanees indieate that the eraek is 
likely to reeur, eonsideration should be given to removing the eraeked area and in­
stalling a patch. 

(1) Craeks in unstayed shells, drums or headers of boilers or pressure vesseIs 
may be repaired by welding, providing the eraeks do not extend between rivet holes in 
a longitudinal seam or parallel to a rivet seam within 8 inches, measured from nearest 
eaulking edge. The to tal length of any one such eraek shall not exeeed 8 inches. 
Craeks of a greater length may be welded, provided the eomplete repair is radiographed 
and stress relieved in aeeordanee with seetion Ind 42.14. See Figure 2 for aeeeptable 
methods. 

(2) Craeks of any length in stayed areas may be repaired by fusion welding exeept 
that multiple or star eraeks radiating from rivet or staybolt holes shall not be welded. 
See Figure 2 for aeeeptable methods. 

\ 

(3) Craeks of any length in unstayed furnaees may be welded, provided the welds 
are thermally stress relieved in aeeordanee 'vith seetion Ind 42.14. Welds applied 
from one side only shall be subjeet to the approval of the authorized inspeetor. 
Field repair of eraeks at the knuekle or the turn of the flange of the furnaee opening 
are prolübi ted unIess speeifieally approved by the department. See Figure 3 for ae­
eeptable methods. 

Seetion Ind 42.08 is repealed and reereated to read: 

Ind 42.08 CORRODED SURFACES AND SEAL WELDING. (1) Corroded areas in stayed 
surfaees may be built up by fusion welding, provided the remaining plate has an average 
thiekness of not less than 50% of the original thiekness, and further provided that the 
areas so affeeted are not suffieiently extensive to impair the safety of the objeet. 
See Figure 4 for aeeeptable welding methods. 

(2) Corroded areas around manhole or handhole openings in either stayed or 
unstayed plates may be built up by fusion welding, provided that the average loss 
of the thiekness does not exeeed 50% of the original plate thiekness and that the 
area to be repaired does not extend mare than 3 inehes from the edge of the hale nor 
eloser than 2 inches to any knuekle. See Figure 5 for aeeeptable methods. 

(3) Corroded area s in unstayed shells, drums or headers may be built up by fusion 
welding provided that, in the judgment of the authorized inspeetor, the strength of the 
strueture has not been impaired. See Figure 6 for aeeeptable welding methods. 

(4) Edges of butt straps or of plate laps and nozzles or eonneetions attaehed by 
riveting may be restored to original dimensions by welding. Seal welding shall not 
be used exeept with the speeial approval of the authorized inspeetor, and in no ease 
where eraeks are present in riveted areas. See Figure 7 for aceeptable \velding methods. 
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Fire Cracks at Door Openi1lgs 

eraeks radialing from rivel or slayboll holes may bc: rc:pairt:d if the plate is no! sc:ri­
ousl)' damaged. JC Ihe plale is seriously uamaged. il shall bc: replaeed. A suggesled 
repair melltoo is deseribed belaw: 

a. Prioe 10 welding. Ihe rivets or slaybolls from whieh the cracks exteno and the 
adjaeenl rivels (or slaybolts il appropnale I should bc remo'-ed. 

b. In ri"eled joinls. laek b01l5 .hould be plaeed in altern:lte holeslO hold the plate 
laps lirmly. 

e. The ef;lcKs should Ihen bc: prepared Ior v:elding by chipping. grinding or 
gouging. 

d. In ""eted ioinls. eraeks v:hieh extend paS! Ihe inner edgc: al Ihe rlalC: lap 
should be weldt:d from bOlh sides. 

e. Rivel holes should be rcamed beIore new ri"ets are dr~\'t:n. 

r. Threaded st3)'bol! hoks shou!d bc rClapped ~nd ne"" slayholts pmperly dri"c:n 
and headed. 

flGURE 2-RIVET AND STAYBOLT HOLE CRACKS 
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eo .. tl.,,,. 8uec~.tul p,e.-ton:n­
an.:e .,( thlio repa.lr 1"\:<; .. lr...., m. 
duetil., ..... eld t:ree from .. 114: in. 
("'ustonA. ,,·oldu. crack.t: or other 
ddect .... 

Cn!.Cb .. hAll be chlpped. 
In'ound or /rou&,e.;! to pro\'lde 
r.:quired ... eldlne g-roovc; root 
ot wcld "hAll h<: clea.ncd by 
cb!;>plng- or /lkm" COUl;'lng and 
wdding- b.~plie<j tr.::.m hath a:lde" 
et the: r.!a.te. Ther.nal str"aB rt­
Ih~\;ng 1.. recommended. 

Oaeks at Ihe knuckle or al the turn of Ihc O:lnge oC the lurnaec opening requirc: 
immediale n:plact:mt:nt of Ihe aHecled area. If repairs are allt:mptt:d. spc:eiIic ap' 

proval of th.: departmerit is required. 

nGURE 3- UNSTA YED HOIlER fURNACES 
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RIVET &: STA YBOLTS 

3. Prior to ",·ddin~. Ihe rl, e IS or 
staytxllls in Ihe ... ·aslcd area 
should be remov.ed. 

b. Threaded slayboh hoks 
should bc rctapped ah.:r ... ·dd· 
ingo 

C. Ri"c1 holes sh<luld be reamed 
aher ..... elJing. 

d. WelJing should nOI cO'·.:r rivet 
or ';Iayboh head~. 

TUBESHEET 

a. Prior to w.:lding. Ihe lubes in 
Ihe "";!5Ied area sh ou Id bc re­
moved. 

b. A!,er wcldir.g Ih~ lube hoks 
may be reamed bdorc ne\l.· 
lubes are installed. 
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Was:ed areas in slayed and unstayed surfaees may be bui!t up by ""dding pro\'idcd 
that in the judgmenl of thc: lospeetor Ihe strength of the: Slrueture: ",il! nOI be im­
pairc:d. \'Ihere eXlcnsi"e ... ·e1d build-up is c:mployc:d. ,hc: Inspeelor may rcquire an 
appropnate mc:tbod of NDE for the complete surfaee of the: n:pair. 

FIG URE 4 - WELD BUILD-UP OF W ASTED AREAS 
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~. Oacking Ring 
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A hadly u'asled manhole !lange may be removed and replaced "';Ih a ring-type 
[rame as shou'n aoove. The rc:quiremenls of '1-:2. 15 glfor nush pOlIches shaU be mel. 
A rull penetralion wel<l is rc:quired. Mayeither be double welded or lIIdded from 
one side with or without a backing ring_ 

/ ~ ~ __ • __ • . Wasted area removed 1"5) ,~,_ ',', , ="m, ' Qg
:«~': ~ ~'IO';gi""""OIOP'";" 
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Pressure Side 

Minimumlap 
th' (t2.7mm) 

A badIy wasled arc-a around a handhole opening may bc repaired by adding a ring 
as sho""n abo"e Oll thc: inside of the objec\. 

FIGURE 5 - REPAIRS FOR ACCESS QPENINGS 

I 
l-' 
+0-
I 



t')!;1"r- c !. 
~;;~~~Z q:: 0 
=-~Q-= 0""="'1 _,., 

~~~~~~ 

~:~~~~ 
';~_-::F~ 

;~~~~:; 
~~g~~~ 
-I =-:.-Jt 
=~~~':i~ 
~o..i:::r.>~~ 

-<r=::~~::" 
C=..:::r.c 
2~~~;;-

::s 0 .... .,. 

~::r~;=-
X'" ...,~ 

~:::-:. :; 

i~~~; 
:=l.-""..,l"') 

C"%?_ 
!r-":::'~ 
:"- .. 0 ~ 

e:;-"':I 

~i~!~ 
:1;:: :~ ~ 
~:g ~;: 
'<o=~­
..,..:::-()~ 
cOt:6.~ 
., 3-~:;-[ 
==' co

n
-Q ..... -.., o .:l)4 

=: .... ~~2 
Q(')t').e!") 

~ ~.~~ ~ 
}g~~;-

~ "'C..-..J 

1 ~ 
~ 

-tr-

~ 

~ 

t>...~ 

---_ ... _---------.-

~ 
-I 

l~ 
~ i' 

/ '-'~ 

\ 
) 

~J 
" ~W •• / '-- ___ "'",r - \ 

o 
,;~ 
~:; 

-: ~ 
• co 

..:..;") 
~c.. 
:>., 
?.., 
::.!) 

" -.., 
~-

~E:.. ,.,-
_ c" 

!; 
~7 

-'" '" -~:::,-... 

~ ~~-- ., 
~ = 

::>.. e ~ 

"'" 
:: > 
'" ... Q..o 

[= 
'" :: ... 
~ ; ., -
:: ;. 

n 
0 
?: 
~. 

g ~ 
t::! ,., - . ;0--
?: -,-. > 
".Il 

SEAL WELDI~G OF C.-\ULKI~G EDGES 
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c& .. tl ..... ...-sea.l wo:ldlng shall not be .. pplHtd tr crll.eke are lH''''''''ll I" I 
rlyete<l su·eas. f-' 

Indicatlonll oe perslst"nt or recurring h:>1ka.ge may be .. "ign ot v1 
c: ra elel ng. No weldin!; shall ue <lllllli"<'. ur.UI a. ehretul eXlI.rnlnatioll- I 
lneluding removAI ot riveta It neceaaary-h .. " bt,"1l made ot aueh arell.". 

Seal weldlng .hall be a.ppli"d in ODe light layer !! practicable lIut not 
more than two layerll li ha li bc used. 

Throal Approx. 118 in. (3.2 mm) 
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TYPICAL RJ\Tf JOJNT SHOWING SEAL WELD 

Sc:al ""dding of ri"cled joinls rcquirc:s Ihc: approval of thc: jurisdietian. Seal wclding 
shaU nOI bl! con~idcr"d Il. slrcngth .... ·elO. 

Prior to wdding. thc area should be cxamined by an appropriate method of NDE 10 

assure that thcro: are no eraeks radi.Hing from Ihe ri"cl holc:s. If nc:ec:ssary. lhe 

n"cts should bc remove:d to .. ~sure eomplcle examination of the area. Scal wclding 
should not be p.:rformed if eraeks are presenl in nveted areas. 

FIGURE 7 - SEAL WEU:HNG OF RIVETED JOINTS 
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(5) Wasted flange faees may be eleaned thoroughly and built up with weld metal. 
They should be nlaehined in place, if passible, to a thiekness not less than that of 
the original flange or that required by ealeulations in aeeordanee with the provisions 
of the applieable seetion of the ASME eode (table 41.10-A). Wasted flanges may also 
be remachined in place without building up with weld metal provided the metal removed 
in the process does not reduee the thiekness of the flange to a measurement below that 
ealeulated above. Flanges that leak beeause of warpage or distortion and that eannot 
be repaired shall be replaeed with new flanges that have at least the dimensions eon­
forrning to the applieable seetion of the ASME eode (table 41.10-A). 

(6) Tubes may be seal welded provided the ends of the tube have sufficient wall 
thiekness to prevent burn-through and the requirements of the appropriate seetions of 
the ASME eode (table 41.10-A) are satisfied. See Figure 8 for aeeeptable methods. 

Seetion Ind 42.09 is repealed and reereated to read: 

Ind 42.09 RE-ENDING AND PIECING TUBES. Re-ending or pieeing of tubes or pipes 
in either fire tube or water tube boilers is permitted provided the thiekness of the 
tube or pipe has not been redueed by more than 10% from that required by the applieable 
seetion of the ASME eode (table 41.10-A). 

Seetion Ind 42.10 is repealed and reereated to read: 

Ind 42.10 MATERIALS. The materials used in making repairs or alterations shall 
conform to the requirements of the applieable seetion of the AS}1E eode (table 41.10-A). 
Materials shall be of knO\offi \veldable quality, have at least the minimum physieal 
properties of the material to be repaired and be eompatible with the original material. 
The thiekness of any patch shall be at least equal to, but not more than l/S-ineh 
greater than, the material being patched. Carbon or alloy steel having a earboneontent 
of more than 0.35% shall not be welded. 

Seetion Ind 42.11 is repealed. 

Seetion Ind 42.13 is repealed and reereated to read: 

Ind 42.13 POSTWELD HEAT TREATMENT. (1) General. In repalrlng carbon or low alloy 
steels, postweld heat treatment shall be required if it would be required for new 
eonstruction by the ASME eode (table 41.10-A) or \vhen considered neeessary by the 
authorized inspeetor. 

(2) Alternative methods. Under eertain eonditions, postweld heat treatment as 
outlined ab ave may be inadvisable or impraetieal. In such instanees, any other method 
of postweld heat treatment or speeial welding method aeeeptable to the inspector may 
be used. Examples of special \velding methods for P1 and P3 materials are deseribed 
in section Ind 42.13 (3). Where deemed neeessary, competent technical advice should 
be abtained from the manufacturer of the objeet or from anather qualified source. 
When such procedures are used, the inspeetor shall be assured that the requirements 
of (3) are met. 
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(3) Welding methods as alternatives to postweld heat treatment. Two welding 
methods that may be used as alternatives to postweld heat treatment are given below 
as a general guide. The use of these alternatives is limited to Pl and P3 steels, 
and to the mare routine repairs required in boiler and pressure vessel maintenance. 
They should not be used in highly stressed areas, or if service conditions are 
conducive to stress corrosion cracking or, in some cases, to hydrogen embrittlement. 

(a) Method 1, Higher preheat temperatures. 1. Material applicability: P-No. 
1, 3. 

2. Method details. Preheat the materials to be welded to at least 300 0 F 
and maintain this temperature during welding. The 3000 F temperature should be checked 
to assure that 4 inches of the steelan each side of the joint, or 4 times the plate 
thickness (whichever is greater) will be maintained at the minimum preheat. 

Note: Preheat of carbon steel to the temperature range of 3000 F to 4000 F has 
been shown by some laboratory tests to be the equivalent of the conventional postheat 
temperature of 12000 F insofar as mechanieal properties of the weldment are concerned. 
In the use of this method it shou~d be aseertained that the notch ductility in the 
as welded condition is adequate at operating and pressure test temperatures. When 
this alternative meets the above requirements, any code credit for post,,,eld heat treat­
ment can be continued. 

(b) Method 2, Tempel' head. 1. Material applicability: P-No. 1, 3. 

2. Limitations. a. The weld metal shall be deposited by the manual shielded 
metal are process using low hydrogen electrodes. The maximum bead width shall be 4 
times the electrode core diameter. 

b. The depth of the repair shall not be greater than 3/8-inch or 10% of 
the base metal thickness, ,,,hichever is less, and the individual area shall not be greater 
than 10 square inches. 

c. When the temper bead method is used, it shall require the approval of 
the department. The inspector shall assure that the method has been qualified in ac­
cordance with the guidelines of section IX of the ASME code (table 4l.l0-A). 

3. Method details. a. Step l. The weld area shall be preheated and main­
tained at a minimum temperature of 3S0 0 F during welding. The maximum interpass 
temperature shall be LfSOo F. 

b. Step 2. The initial layer of weld metal shall be deposited over the 
entire area with 1/8-inch maximum diameter electrode. Approximately one-half the 
thickness of this layer shall be removed by grinding before depositing subsequent layers. 
Subsequent layers shall be deposited with a S/32-inch maximum diameter electrode in a 
manner to ensure tempering of the prior beads and their heat affected zones. 

c. Step 3. I-leat input shall be controlled within a specified range. 

d. Step 4. The weld area shall be maintained at a temperature of 400-
SOOO F for a minimum pertod of 2 hours after completian of the weld repair. 
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(4) Joints bet~veen austenitie stainless steels. Postweld heat treatment is 
neither required nor prohibited for joints between austenitie stainless steels. It 
shall not be attempted exeept in aeeordanee with the recommendations of the manu­
faeturer of the material or the requirements of seetion Ind 41.10. 

Note: See ASME eode, sBetion VIII, division 1, paragraph UHA-lOS. 

(5) Peening. In lieu of post~veld hea't treatment of earbon steels, peening or 
other methods aeeeptable to the Authorized Inspeetor may be used. 

Seetion Ind 42.14 is repealed. 

Seetion Ind 42.15 is repealed and reereated to read: 

Ind 42.15 lVELDED PATCHES. (1) Flush or butt ~velded patehes. (a) The weld around 
a flush pateh shal1 be a fu1l penetration weld and the aeeessible surfaees shall be 
ground f1ush where required by the app1ieable seetion of the ASME eode (table 41.10-A). 
Flush welded patehes sha11 be subjeeted to an appropriate nondestruetive examination 
which shal1 be eonsistent with the original eonstruetion requirements. See Figure 9 
for acceptable methods. 

(b) In some situations it is neeessary to weld a f1ush pateh on a tube, such as 
when replaeing tube seetions and aeeessibi1ity around the eomplete eireumference of 
the tube is restrieted, or when it is neeessary to repair a small bu1ge. This is 
,referred to as a window patch. Suggested methods for window patehes are shown in 
Figure 10. 

(2) Lapped and Ellet welded patehes-. Lapped and fi11et we1ded patehes may be 
applied to stayed plates provided they are not exposed to radiant heat. Lapped and 
fi1let welded patehes may be applied on the pressure side of the sheet in unstayed 
areas, provided the maximum diameter of the opening so repaired does not exeeed 16 
times the thickness of the plate, but in no ease 1arger than 8 inches in diameter. 
See Figure Il for aeeeptable methods. 

Seetion Ind 42.16 is repealed and reereated to read: 

Ind 42.16 STAYS. Threaded stays may be replaeed by we1ded-in stays provided 
that, in the judgment of the inspeetor, the p1ate adjaeent to the staybolt has not 
been materially weakened by \vasting a\vay. All requirements of the ASME eode (table 
41.10-A) governing \ve1ded-in stays sha1l be met, exeept that stress relieving other 
than thermal may be used as provideel in seetion Ind 42.13. 

Seetion Ind 42.17 is repea1ed and reereated to read: 

Ind 42.17 ADDITIONAL ACCEPTABLE REPAIR METHODS. Repairs and repair methods not 
covered in this ehapter may be used if aeeeptable to the inspeetor. Some adelitional 
methoels are illustrated in Figures 12 and 13. 



Tubes may be seal welded provided Ihe ends of the lubes have sufiieienl wal/lhid:­
nc:~s 10 preH,nl bum Ihrough. Seal wclding should be applied v.;th a maximum of 
Ihree light layers in Iieu of one or two heavy layc:rs. 

In ... ·;lIer lube boilers. tubes may bc: seal welded on the inside or oUlside of Ihe Iube­
sheel. 

FIG URE 8- TYPECAL EXAMPLES OF 
SEAL WELDING TUBES 
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FLUSH PA TeHES IN UNST A VEO AREAS 
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RUSH PATCHES.IN STAVED AREAS 

Before inslalling a Hush palch. the defeelive melal should be removed until sound 
metal is reaehed. The palch should bc: ro1!ed or pres.s.cd to the proper shape or 
curvalure. The edg.:s ~hould align without overlap. 

In stayed arcas. the ",·dJ seams should come between slayboll rows or nveled 
searns. 

Palches should be made from material that is alleasI equal in quality and lhickness 
10 Ihe onginaI malerial. 

Patches may be of 3ny shape or size. If the palch is reclangular;·an adequate radjus 
should be provided at Ihe comerso Square comers should be avoided. 

FIGURE 9- FLUSH OR BUTT-WELDED PATCHES 
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SIDE VIEVI SHOWING 
?ATCH FIT AND WElDED 

Il may b.: nc:cessary to, ",dd a f1ush palch on a tube. since in samt: siluations. 
accc:ssibilily around the compkte circumference of the lube is reslricled, Listed 
below are suggeslcd methOOs for making windo\':" patches: 

a. The patch should bc made from lube material of thc same type . .liameter and 
thid:nc:ss as Ihe one being repaired, 

b. Fitup of Ihe patch is important to wdd inregrily. The rool opening should be 
uniform around the patch. 

c. The gas lungsten are wdding process should be used for tht: inilial pass on Ihe 
inside of th" tube and for Ihe initial pass jaining th" patch to the tube. 

d. The balance oC Ihe weltl may bc cornplcted by any appropriOlt" wdding process. 

FIGURElO- TUBE WINnOW PATCHING METHOD 

Fig. 11 
LAP-FILLET WELDED PATCHES 
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Patehes shall be of' mate­
rial equa! to the orlginal in 
quality and thlckness. 

It_ area to be patched in­
dudes a riveted s~am rivet-, 
shall be remQved before 
patch is applied and ne .. .­
rivets drlven before patch is 
welded at ed ges. 

New staybolts shall be in­
stalled in patched area. the 
heads of staybolts shall not 
be covered by welding. 

Lap FiIlet Welded Patch in 
Unstayed Area 
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Fig·12 

ACCEPTABLE REPAmS FOR CORRODED OR WORN HEADS OF 
VERTICAL TUBE OR SI!rtILAR TYPE BOILERS 
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"Vi th this repair the old head is eut close lo the p:,jnt ef tangency 
of the knuckie o! the flange and the new head. previously drilled for 
tube holes and beveled for adequate welding groove is butt welded to 
rtanged section of old head. Paek up ring, inserted in seetions it neCeS­
"a.ry. shn.1l be used to insure weld pendration for full head thickne.'s. 

2. Lapped and FiJIet Welded Head 
\Vith this repair, the new head is lapped under lhe /la.nge knuckle of 

old head, previously slotted as shown to 8.dmit new head, then ftll"t 
welded at edge. . 

3. Segrnelltal or Pie-Shaped Butt Welded Palch 

Fig. 13 
SUGGESTED FURNACE RENEWAL 

Longltudlnal .ea.m In !urnaee double butt-weld'ed and thermally 
stresa-relleved. For repalr, ftnl;ll jo!nt to eaeh head may be strella­
reltaved by peening. Furnaee may ~ welded Into a rlveted holler by 
using adaptabl'l end elo.ur"". Ringed turnace ahall be thermal\y "treas­
r.el1eved alter long.ltudlnal aea.m and rlngs have be.en applied. 

L ~
-'-'U. PENETRA,'OIJ 'IiElDS REQUIRED 

oo NOT USE 8AC.KtNt; RING IN AR€..\ 
.sU8JECT TO RA..O!ANi'" HEAT 

ALTE1WATE EN~ ."SSEMBLIES FOR RINGED FURNA:::ES 

T~B:::S 

TY?lCAt... ENO 
elOSURE FOR 
RtNGEO FURNAC::3 

) AND/OR S7 A.fS ~ 

PlAIN END FUR"ACE 

I 
N 
f-' 
.1 



Part II is renumbered Part IV. 

Part II is ereated to read: 
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PART II 
RIVETED REPAIRS 

Seetions Ind 42.18, 42.19, 42.20 and 42.21 are repealed and reereated to read: 

Ind 42.18 RIVETED PATCHES. When riveted patehes are used, they shall be designed 
and applied using methods aeeeptable to the department. 

Note: Information regarding the use of riveted patehes is available from the 
department and may be found in Wis. Adm. Code Chapters Ind 41-42, Boiler and Pressure 
Vessel Code, Register, May, 1974, No. 221. 

Ind 42.19 REPORT OF RIVETED REPAIR. Anyone making a riveted repair shall furnish 
the department and the o\vner of the equipment with a report of the repair as speeified 
under seetion Ind 42.01 (5). 

Ind 42.20 PRESSURE TEST. The authorized inspeetor may require a pressure test, 
as speeified in seetion Ind 42.02, after eompletion of a riveted repair. 

Ind 42.21 ~~TERIALS FOR RIVETED PATCHES. Pateh material shall meet the require­
ments of seetion Ind 42.10. 

Part III is renumbered Part V. 

Part III is ereated to read: 

PART III 
RERATING OF A BOILER OR PRESSURE VESSEL 

Seetion Ind 42.22 is repealed and reereated to read: 

Ind 42.22 RERATING OF A BOILER OR PRESSURE VESSEL. (1) Rerating of a boiler 
or pressure vessel by inereasing the maximum allowable working pressure or tempera­
ture shall be eon~idered an alteration and may be don e only after the follo\ving 
requirements have been met to the satisfaetion of the department: 

(a) Revised ealeulations verifying the new service eonditions shall be requested 
from the original manufaeturer and shall be made available to the authorized inspee­
tion ageney. Where such ealeulations eannot be obtained from this souree, they may 
be prepared by a Wiseonsin registered professional engineer and forwarded for review 
by the department. 

(b) All reratings shall be established in aeeordanee with the requirements of 
the eode to \vhieh the boiler or pressure vessel was built, or by eomputation using 
the appropriate formulas in the latest edition of the ASME eode if all essential 
details are known to definitely eomply with the latest edition of the eode (table 41.10-A) 

(e) Current inspeetian reeords verify that the boiler or pressure vessel is 
satisfaetory for the proposed service eonditions. 

Cd) The boiler or pressure vessel rerating is aeeeptable to the authorized 
inspeetion ageney responsible for the objeet. 
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(2) The requirements of seetion Ind 42.01 (2) (b), (e) and (d) shall be met and 
an alteration report shall be submitted in aeeordanee with seetion Ind 42.01 (5). 

PART IV 
SECONDHAND VESSELS--PORTABLE BOILERS 

Seetion Ind 42.26 is amended to read: 

Ind 42.26 CODE CONSTRUCTED VESSELS. Secondhand pre~~tlre vessels whieh were 
eonstrueted and stamped to some edition of the ASME Boi1er and Pressure Vesse1 eode 
or other reeognized pressure vessel eodes aeeeptable to the department may be in­
sta11ed and operated at or below the working pressure stamped on the vessel. 

Seetion Ind 42.28 is amended to read: 

Ind 42.28 VESSELS FROM 8~HER-&~A~E& OUT OF STATE. Secondhand pre~~tlre vessels 
preVi8tl~±Y-8pera~ed-ifi-8Efter-~tates from out of state shal1 meet the requirements of 
seetion Ind 42.26. A eopy of the manufaeturer's data report sha1l be furnished to 
the department for eaeh vessel indieating that it was manufaetured origina11y to the 
requirements of an ear1ier edition of the applieab1e ASME eode. If a vessel has been 
repaired or a1tered sinee its fabrieation, a eopy of the manufaeturer's data report, 
welded repair report or a1teration report sha1l be furnished to the.department~ 

Seetion Ind 42.31 is repea1ed and reereated to read: 

Ind 42.31 INSPECTION AND TESTING. (1) Every secondhand vessel sha1l be inspeeted 
and given a hydrostatie pressure test at one and one-half times the working pressure 
at its new point of instal1ation loeation before it is plaeed in operation. The test 
shall be witnessed by an authorized inspeetor. 

(2) 'i.Jhen the department determines that a hydrostatie test at one and one-half 
times the ~vorking pressure is not possible or desirable, the department mayaccept 
alternate means to determine if the vessel is safe for its intended use. 

Note: Where water is used in a hydrostatie test, the temperature of the water 
should not be less than 70 0 F and the maximum temperature during inspeetion should 
not exeeed 1200 F. If a test is eondueted at 1-1/2 times the maximum a1lowable work­
ing pressure (MAWP) and the own~r speeifies a temperature higher than 1200 F, the 
pressure shou1d be redueed to the (MAWP) and the temperature to 1200 F for the elose 
examination. 

PART V 
INSPECTION AND REPAIR OF PRESSURE VESSELS IN PETROLEUM REFINERIES 

Ind 42.37 QUALIFICATIONS OF INSPECTORS. 

Subseetion Ind 42.37 (2) is repealed. 
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ASME 
Adoption of standards. 
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.41.02 

.41. 04 

.41.03 
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.42.25 

.42.35 

.42.60 

.42.58 

.41.10 
• • .41. 50 

• .41. 02 

• .41. 02 
.41.14 

.41.11 

.41.87 

.41. 28 
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.41. 29 

.41. 02 

.41.21 
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.41. 06 
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Plate thiekness (Existing installations) 
Power boiler (Definition). . . . . 
Setting and installation (Existing installations). 
Wiseonsin speeial ........ . 

CALCULATIONS 
Pressure . . . . . . . . 
Riveted repairs (Design) 

CERTIFICATE 
Of cornpeteney. 
Of operatian . 

e 

CHECK OF DIMENSIONS (Vessels in petroleurn refinedes). 

CODE CONSTRUCTED VESSELS 

Ind Seetion No{s). 

.41.20 

.41.16 

.41.13 

.41.15 

.41.02 

.41. 54 

.41.02 

.41.05 

.41. 03 

.41. 68 

.41.02 

.41.95 

.41. 51 

.41.63-41.65, 41.67 

.42.18 

. .41. 08 
.41. 28 

.42.44 

Existing installations .•..•.•..•.......... 41.62 
New installations ...................... 41.50 
Secondhand boi1ers and pressure vessels ............ 42.26 

COMBUSTION REGULATORS 
Existing installations .................... 41.89 
New installations. . . . . . . . . . • . . . . . .41.50 

COMPANIES/CORPORATIONS Allowed to rnakeinspeetions ....... 41.25 

CONDEl-1NATION/CONDEMNED 
Boiler or pressure vesse1. 
Definition ....... . 

CORRODED OR DISTORTED FLANGE FACES (Vessels in petroleurn 
refiner ies). . . . . . . 

CORRODED SURFACES AND SEAL ~'iELDING 

CORROSION (Vessels in petroleurn refineries) 
Correetion of rate . . 
Deterrnination of rate. 
Inspeetion for 
Pi ts ... 

CRACKS 
At tapped openings (Vessels in petroleurn refineries) 
Perrnissible welded repairs . . . . . • . . 

D 

.41.29 

.41.02 

.42.54 

.42.08 

.42.42 

.42.39 

.42.41 

.42.52 

.42.55 

.42.07 

DATA REPORTS (Manufaeturers) .... ............. 41.15 
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DEFECTS IN WELDED JOINTS AND PLATES (Vessels in petroleum 
refinedes) .. 

DEFINITIONS. . 

DEPARTMENT (Definition). 

DESIGN (Riveted patehes) 

DETERMINATION OF PROBABLE CORROSION RATE (Vessels in 

Ind Seetion No~ 

.42.51 

.41. 02 

.41. 02 

.42.18 

petroleum refineries) ...... . • . . . . .42.39 

E 

EFFICIENCY OF JOINT (Existing installations) 

ENFORCEMENT AUTHORITY (Definition) . 

EXEMP'rIONS FROM PERIODIC INSPEC'rIONS 

EXISTING INSTALLATIONS 
Access and firing doors. 
Applieation ...... . 
Boiler plate thickness . 
Boiler setting and installation. 
Bottom blow-off or drain . . . . 
Code constructed vessels . . . • 
Combustion regulators for boilers. 
Definition ....... . 
Dished head restrictions 
Efficiency of joint. 
Faetor of safety 
Feed pipe .... 
Gage coeks . . • 
Ligament between 
Ligament between 
Maintenanee .•• 
Manholes .•.• 

diagonaI tube holes 
parallel tube holes 

Maximum allowable working pressures. 
Maximum pressure for cast iron boilers 
Other methods of installing safety deviees 
Pressure ealeulations. . . . .. . .. . 
Pressure gauges. . . . . . . .. . .. . 
Pressure relief deviees (Unfired pressure vesseIs) 
Safety or relief valves required on boilers. 
Safety valves for low pressure boilers . . • 
Shearing strength of rivets ....... . 
Stop valve s on pressure discharge outlets. 
Strength of materials ...... . 
Thermometers on hot water boilers. 
Threaded openings. . . . . . • . 
Washout and inspeetion openings. 
Water column piping .. 
Water glass •..... 
Water relief valves on hot water boilers 
Water tube boiler doors .. 

EXISTING VESSELS (Secondhand). 

EXTERNAL Inspection ..... . 

• .41.73 

.41. 02 

.41. 21 

.41. 96 

.41. 60 

.41.68 

.41.95 

.41.87 

.41.62 

.41.89 

.41. 02 

.41.66 

.41.73 

.41. 70 

.41.88 

.41.82 

.41.75 

.41. 74 

.41. 93 

.41. 92 

.41. 61 

.41. 76 

.41.69 

.41.63-41.65, 41.67 

.41.84 

.41. 99 

.41. 77 

· .41. 78 
· .41. 72 

.41.85 

.41. 7l 

.41.80 

.41.94 

.41. 91 

.41.83 

.41.81 

.41. 79 

.41. 97 

.42.27 

• •. 41.20 



Definition . 
Reporting of 
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FACTOR OF SAFETY (Existing installations). 

FEED PIPE (Existing installations) 

FE ES (Inspeetions) ..... 

FIELD INSPECTOR (Definition) 

FIELD REPAIRS (Vessels in petroleum refineries) . 

FIELD WELDING (Vessels in petroleum refineries). 

FUSION WELDING (Definition) .•... 

G 

GAUGE 
Coeks (Existing installations) 
Pressure . . . . 

GENERAL RULES 
Boiler blow-down equipment . . . . . . 
Certifieate of eompeteney as inspeetor 
Identifieation of boilers and pressure 
Inspeetion of new installations .. 
Low-water eutoff and water feeder. 
Maintenanee ........ . 
Manufaeturer's data reports ... . 
Notifieation of installation .. . 

vessels 

Reporting of aeeidents, repairs and alterations. 
Safety regulations . . . . . . . . . . . . 
Standards adopted ............ . 
Vessels supplied through pressure redueing valves. 

H 

Ind Seetion No(s). 

.41. 02 

.41. 26 

.41. 70 

· .41.88 

.41.17 

.41. 02 

.42.50 

.42.57 

.41. 02 

.41.82 

.41. 55 

.41.11 

.41.08 

.41. 06 

.41.14 

.41.16 

.41.13 

.41.15 

.41. 05 

.41. 04 

.41. 03 

.41.10 

.41.12 

HIGH TEMPERATURE WATER BOILER (Definition) ........... 41.02 

HOT WATER BOILER 
Certifieation of operation . 
Clearanee. . 
Condemnation .. 
Defini tion . . . 
Exemptions from periodie inspeetions 
Iqentifieation . . . . . . . . . • . 
lrispeetions (InternaI, preparation for) .. 
Inspeetions (New installations). 
Inspeetions (Per iodie) . . . 
Maintenanee .•....... 
Manufaeturer's data reports. 
Multi-boiler installation. 
Operating pressure . . . . . 

.41. 28 

.41. 03 

.41. 29 
· .41.02 

.41. 21 

.41.06 

.41. 22 

.41.14 
· .41. 20 

.41.13 

.41.15 

.41. 54 

.41.03 

HYDROSTATIC TEST ........................ 42.02 
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IDENTIFICATION (Boilers and pressure vesseIs) ... 

INADEQUATE BOLTING MATERIALS (Vessels in petroleum 

Ind Section No(s). 

.41.06 

refineries) ... 

INCIDENTS, REPORTING OF (Nuclear). 

IN-SERVICE INSPECTION REPORTS (Nuclear). 

INSPECTION AND REPAIR OF PRESSURE VESSELS IN PETROLEUM 
REFINERIES 

Allowable operation based on inspection data 
Allowable working pressure. . ... . 
Application. . . . . . . .. . ... . 
Applying patches to vessels by riveting. 
Applying patches to vessels by welding 
Caulking riveted vessels •. 
Check of dimensions ..... 
Correction of eorrosion rate 
Corroded or distorted flange faces 
Corrosion pits . . . . . . . . . . . 
Craeks at tapped openings .. 
Defeets in welded joints and plates. 
Determination of probable corrosion rate 
Field repairs (general). . . 
Field welding .•...... 
Inadequate bolting material. 
Inspeetion for eorrosion 
Inspeetion for defeets 
Inspeetion; general .. 
Inspeetion reeords . . . 
Maximum period between inspeetions 
New connections ....• 
Pressure re li ef deviees ..• 
Pressure tests . • • . . . . 
Qualifications of inspeetors 
Riveting • . • . . . . . . . 
Temperature measuring devices. 
Thiekness gage holes . . . . • 

INSPECTIONS 
By city of first elas s ... 
By companies or corporations 
Exemptions from. . 
Fees ....•...... 

.42.56 

• .41.45 

.41. 35 

.42.47 

.42.48 

.42.35 

.42.60 

· .42.58 
.42.62 
.42.44 

· .42.42 
.42.54 
.42.52 
.42.55 
.42.51 
.42.39 

· .42.50 
.42.57 
.42.56 
.42.41 
.42.43 
.42.36 
.42.38 
.42.40 

· .42.61 
.42.45 
.42.49, 
.42.37 
.42.59 
.42.46 
.42.53 

.41. 24 

.41.25 

.41. 21 

.41.17 
Insurance company . . . . .41.23 
Internal, preparation for ....•............. 41.22 
Ne\.,r installations. • .41.14 
Periodic . . 
Report forms . • . . 
Reporting of .•. 
Secondhand boilers and pressure vesseIs. 
Vessels in petroleum refineries ..... 

INSPECTOR 

.41. 20 

.41. 27 

.41.26 

.42.31 

.42.36 

Certificate of competency ................... 41.08 

42.63 



Definition •.••.. 
Qua1ifieations . . . . 
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INSTALLATION (Secondhand boi1ers and pressure vesseIs) 

INSURANCE COMPANY INSPECTIONS. 

INTERNAL INSPECTION 
Defini tion . . . 
Preparation for. 
Reporting of . . 

J 

JURISDICTIONAL AUTHORITY (Definition of) 

L 

LAP SEAJ.vl BOILERS . . . . 

LAPPED AND FILLET WELDED PATCHES 

LIGAMENTS BETWEEN TUBE HOLES . . • 

LOW PRESSURE BOILERS 
B101",-down equipment. • • • • 
Certifieate of operation 
C1earanee. • 
Condemnation . 
Defini tion • • 
Exemptions from periodie inspeetions 
Identifieation • . . • • . . • • . 
Inspeetions (Internal, preparation for). 
Inspeetions (New insta11ations). 
Inspeetions (Periodie) 
Low water eutoff . . . . . 
Maintenanee •••...•. 
Manufaeturer's data report 
Operating pressure • 

LOW WATER CUTOFF • . 

HAINTENANCE 
Boilers. •.......... 
Existing insta11ations . . . . • • 

MANHOLES (Existing installations). 

MANUFACTURER'S DATA REPORTS. 

MATERIAL FOR RIVETED PATCHES 

MAXIMUM ALLOWABLE WORKING PRESSURES 
Cast iron boilerso .. 
Existing installations . . . . . 
New insta11ations ...•.•.. 

MAXIIvlUM PERIOD BETWEEN INSPEC'rIONS 
Boilers and pressure vessels • . • 
Vessels in petroleum refineries. 

M 

Ind Seetion NO(s). 

41. 02 
41. 08, 

42.32 

41. 23 

41. 02 
41. 22 
41. 26 

41. 02 

42.29 

42.15 

41.74, 

41.11 
41. 28 
41. 03 
41. 29 
41. 02 
41.21 
41. 06 
41. 22 
41.14 
41. 20 
41.16 
41.13 
41.15 
41. 03 

41.16 

41.13 
41. 93 

41. 92 

41.15 

42.21 

41. 76 
41.61 
41. 50 

41. 20 
42.40 

42.37 

(2) 

41. 75 



MINIATURE BOILERS 
Defini tion 
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Exemptions from periodie inspeetions 

MULTI-BOILER INSTALLATION. 

N 

Ind Seetion_ No (s) . 

.41. 02 

.41. 21 

.41. 54 

NATIONAL BOARD OF BOILER AND PRESSURE VESSEL INSPECTORS 
Reeiproeal eommissions 
Report forms . . . . . 

NEW CONNECTIONS (Vessels in petroleum refineries). 

NEW INSTALLATIONS, ORIGINAL CONSTRUCTION 
ASME eode vesseIs ..•.. 
Inspeetion . . . . . • • . 
Multi-boiler installation. 
Non-eode vessels . • . • . 
Pressure gauges for air reeeivers. 
U.S. Department of Transportation vesseIs. 
Wiseonsin special vessels. 

NON-CODE VESSELS • . . 

NONDESTRUCTIVE TESTING (Repairs) 

NON-STANDARD BOILER OR PRESSURE VESSEL 
(Definition) .•.. 

NOTIFICATION OF INSTALLATION OF BOILERS, PRESSURE 
VESSELS AND POWER PIPING 

NUCLEAR POWER PLANTS 
Installation registration. 
Periodie inspeetions . . . 
Report of ineidents .... 

.41. 08 

.41. 27 

.42.61 

.41. 50 
· .41.14 

.41. 54 

.41. 53 

.41. 55 

.41. 52 

.41. 51 

.41. 53 

.42.02 

• ..••.• 41.02 

...•... 41.05 

.41.30 

.41. 35 

.41. 45 
Welded repair . . . . . . . . . . ............ 41.40 

o 

ORIFICE RELIEVING CAPACITIES 

ORIGINAL CONSTRUCTION (see NEW INSTALLATIONS) 

OWNER OR USER 

......... 41.12 

Definition ........................•• 41.02 
Reports. . .. ..••...• / 
Responsibility for payment of fees 

PATCHES 
Flush or butt weld . . . 
Lapped and fil1et welded 
Material 
Riveted. 
Welded 

P 

PERIODIC INSPECTIONS (see INSPECTIONS) 

.41.05, 41.15 
•........•... 41.17 

.42.15 (1) 
• .42.15 (2) 

.42.10 

.42.18 
• .42.15 
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PETROLEU!l1 REFINERIES (see INSPECTION AND REPAIR OF 
PRESSURE VESSELS IN PETROLEUM REFINERIES) 

PORTABLE BOILERS 
Defini tion • . 
Exemption from periodic inspections. 
Secondhand .. ......... . 

POWER BOILERS (see BOILERS) 

POWER PIPING 
Defini tion . • 
Installation • 
Registration • 

PRESSURE CALCULATIONS (Existing installations) 

PRESSURE GAUGES 
Air receivers •..... 
Existing installations • 

PRESSURE REDUCING VALVES • • 

PRESSURE RELIEF DEVICES 
Unfired pressure vessels (Existing installations). 
Vessels in petroleum refineries ...•••.... 

PRESSURE-TEMPERATURE RELIEVING VALVE 

Ind Section No (s) . 

.42.33 

.41. 02 

.41. 21 

.42.33 

.41. 02 

.41. 56 

.41.05 

.41.63-41.67 

· .41. 55 
.41.84 

.41.12 

.41. 99 
• .42.45 

(Definition) 

PRESSURE TEST 

.............. .. 41.02 

Hydrostatic •..•.•••.•. 
Vessels in petroleum refineries. 

PRESSURE VESSELS 
certificate of operation 
Clearance requirements • 
Condemnation . • • . . • 
Defini tion . . 
Exemption from periodic inspections. 
Identification . . . . . • . . • . . 
Inspections (Internal, preparations for) 
Inspections (New installations). 
Inspections (Periodic) . . . 
Manufacturer's data reports. 
Non-standard (Definition) ... 
Notification of insta11ation 
Operating pressure . . . . . 
Relief valve requirements .. 
U.S. Dept. of Transportation 
Wisconsin special •....• 

PROCEDURE 
Welded repairs 
Welding .••. 

PROHIBITED 
Boi1ers (Secondhand) 

" 

. 

.42.02 

.42.49, 42.63 

.41. 28 

.41. 03 

.41. 29 

.41. 02 

.41. 21 

.41. 06 

.41.22 

.41.14 

.41. 20 

.41.15 

.41. 02 

.41. 05 

· .41. 03 
.41.12 
.41. 52 
.41. 51 

.42.12 
. . .42.05 

.•• 42.30 



QUALIFICATIONS OF INSPECTORS 
Boilers and pressure vessels 
Vessels in petroleum refineries. 

QUALIFIED INSPECTOR (Definition) 
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Q 

R 

Ind Section No(s). 

.41. 08 

.42.37 

.41. 02 

RANGE BOILER ............. 41.53 

REGISTRATION 
Nuclear vessels. . ....•... 
Numbers (Boilers and pressure vesseIs) 

RELIEF VALVE 
Definition 
Existing installations 
Hot water boilers ..• 
New installations •.•• 
Pressure reducing valves • • 
Vessels in petroleum refineries. 

REPORTING 
Accidents. 
Alterations .••.. 
Incidents (Nuclear) .. 
Inspections •••...••. 
Insutance company inspections. 
Repairs •••....... 

RIVITING AND RIVETED PATCHES 
Calculations 
Design • 
Material . 
Repairs. • 
Vessels in petroleum refineries. 

RUPTORE DISC (Definition) ..... 

s 

.41. 30 

.41.06 

• .41. 02 
.41.77-41.79, 41.99 
.41. 79 
.41. 50 

• .41.12 
.42.45 

.41. 04 

.41. 04 

.41.45 
• .41. 24 

.41. 23 

.41. 04 

.42.18 

.42.18 

.42.21 

.42.18-42.21 

.42.59 

.41. 02 

SAFETY REGULATIONS 

SAFETY VALVE 

............. 41.03 

Defini tion • • . 
Existing installations 
Hot water boilers .. 
New installations .•. 
Vessels in petroleum refineries. 
Vessels supplied through pressure reducing valves. 

SCOPEo •• 

SECONDHAND BOILERS AND PRESSURE VESSELS, PORTABLE 
BOILERS 
Application. • . 
Code constructed vesse1s 
Defini tion • • • 
Existing vessels 
Inspection and testing • 

.41. 02 

.41.77-41.79, 41.99 

.41. 79 

.41. 50 
• .42.45 

.41.12 

• .41. 01 

.42.25 
• .42.26 

.41.02 
••. 42.27 

• .42.31 



Installation . . . . . . . . 
Lap seam boilers . . . . . . 
Manufacturer's data reports. 
Notification of installation 
Portable boilers . . . • . 
Vessels from out of state. 

SHOP INSPECTOR (Definition). 

STANDARDS, ADOPTION OF 

STAYS (Repairs) .... 

STEMl MAINS 
Existing installations 
New installations ... 

STOP VALVE S 
Existing installations • 
New insta11ations •.• 

STRENGTH OF MATERIALS 
Existing installations 
New installations ••. 
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STRESS RELIEVING OPERATIONS (Repairs). 

T 

TEMPERATURE MEASURING DEVICES (Vessels in petroleum 
refineries) ..... . 

THERMOMETERS 
Existing installations . 
New installations ... 

U.S. DEPT. OF TRANSPORTATION VESSELS 

U 

USED BOILERS AND PRESSURE VESSELS (See SECONDHAND 
BOILERS AND PRESSURE VESSELS) 

USER (see OWNER OR USER) 

v 
VESSELS 

Exemptions from periodic inspections • 
From out of state (Secondhand) • • 
In petroleum refineries ...••. 
Supplied through pressure reducing valves. 

WASHOUT AND INSPECTION OPENINGS 
Existing insta11ations • 
New installations •....•• 

WATER COLUMN PIPING 
Existing installations . 
New insta11ations ••. 

W 

Ind Section No(s). 

.42.32 

.42.29 

.41.15 

.41. 05 

.42.33 

.42.28 

.41. 02 

.41.10 

.42.16 

.41. 86 

.41. 50 

• .. 41.85 
• .41. 50 

• 41. 71-4l. 72 
.41. 50 

• .42.13 

. .•... 42.46 

.41. 80 

.41. 50 

....... 41.52 

.41. 21 

.42.28 

.42.35-42.63 

.41.12 

• • .41. 91 
.41. 50 

• .41.83 
• • .41. 50 



WATER FEEDER . . . . . . 

WATER GLASS 
Existing installations 
New installations ... 

WATER HEATERS AND STORAGE TANKS 
Code requirements •..•..• 
Definition. • • .. . •..• 
Exemption from periodie inspeetion 

WELDED PATCHES 
Flush or butt 
Lapped and fillet • • . • . . . 
Vessels in petroleum refineries 
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~vELDED REPAIRS AND ALTERATIONS 
Additional aeeeptable repair methods. 
Craeks (Permissible welded repairs) .• 
Corroded surfaees and seal welding 
Defeetive weld . . . . . • 
Definition .••..... 
Design of riveted patehes. 
Flush or butt welded pa tehes 
Hydrostatie test or nondestruetive testing 
Lapped and fillet welded patehes . 
Material for rivet welded patehes. 
Nuelear •...••.. 
Patehes (Material) • . 
Re-ending and piercing tubes • • 
Reporting .•... 
Rules and reports •.. 
Stays .....• 
Stress relieving operations •• 
Welders •.••.. 
Welding procedure .... 

WISCONSIN SPECIAL VESSELS. 

. 

· 

· . · 

. . · . . 

· 

Ind Section NO(S) . 

. 41.16 

.41. 81 

.41. 50 

.41. 53 

.41. 02 

.41. 21 

42.15 (1) 
42.15 (2 ) 
42.58 

42.17 
42.07 
42.08 

.42.07 

.41.02 

.42.18 

.42.15 (1) 

.42.02 

.42.15 (2 ) 

.42.21 

.41.40 

.42.10 

.42.09 

.41. 04 

.42.01 

.42.16 

.42.13 

.42.06 

.42.05 

.41. 51 


