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Subchapter I-—Scope, Definitions and Administration

ILHR 41.91 Purpose. Pursuantto s. 101.17, Stats., the pur-
pose of chs. ILHR 41 and 42 is to protect the health, safety and
welfare of the public and employes by establishing minimum
standards for the design, construction, installation, operation,
inspection, testing, maintenance, aiteration and repair of boilers
and pressure vessels installed in all pubiic buildings and places of
empioyment.

History: Cr. Register, February, 19288, No. 386. eff. 3~1-88.

ILHR 41.02 Scope. (1) BOILERS AND PRESSURE VESSELS.
The provisions of chs. {LHR 41 2nd 42 shall apply to boilers and
piping components associated with boilers, and to pressure ves-
sels and power piping, in use at places of employment and in pub-
lic buildings. The provisions of these chapters are not retroactive
uniess specifically stated in the administrative rule. Where differ-
ent sections of these chapters specify different requirements, the
most restrictive requirement shall govern. :

Note: Section 191.01 (2), Stats., provides that the phease place of employment
means and includes every place, whether indoors or outor npderground and the prem-
ises appurtenant thereto where either remporarily or permanently any industry, trade
or business is carried on, or where any process or operation, directly or indirectly
related to any industry, trade or business, is camried on, and where any person is,
directly orindirectly employed by another for direct or indirect gainor profit, butdoes
notinclude any place where persons are employed in private domestic service which
does not invelve the use of mechanical power or in farming. Farming includes those
activities specified in s. 102.04 (3), Stats., and also inciudes the ransportation of farm
products, supplies or equipmeat directly to the farm by the operator of said farm or
his employes for use thereon, if such activites are directly or indirectly for the pur-
pose of producing commodities for market, or as an accessory to such producton.
When used with relation to building codes, place of ernployment does not include a
previously constructed building wsed as a commaunity-based residential facility as
defined in 5. 50.01 (1), Stats., which serves 20 or fewer unrelated tesidents, except
for the purposes of s. 101.11, Stats.

(2) OTHER vESSELS. The provisions of chs. ILHR 41 and 42
shall apply 1o vessels used for the storage and transportation of
flammable liquids, liquefied petroleum gas, liquefied natural gas,
compressed natural gas, anhydrous ammonia and refrigerants,

unless these vessels are covered by other Wisconsin adminisira-
tive codes or federal codes.
History: Cr. Register, February, 1988, No. 386, eff, 3-1-88.

ILHR 41.04 Definitions. The definitions contained in this
section shall be applicable throughout chs. ILHR 41 and 42.

(1) “Alteration” means a change in a boiler or pressure vessel
that substantially alters the original design and that requires con-
sideration of the effect of the change on the original design. Alter-
ation does not include the addition to a boiler or pressure vessel
of nozzles smaller than an unreinforced opening size.

() “Approved” means acceptable to the department.

(3) “ASME code” means the beiler and pressure vessel code
published by the American society of mechanical engineers.

{4) “Aunthorized inspector” means a boiler or pressure vessel
inspector who holds a valid certificate of competency issued by
the department. :

(5) “Botler” means z vessel intended for use in heating water
or other fiuids or for generating steam or other vapors by the
application of heat.

- {6) “Boiler external piping” means piping within the scope of
ASME code section ! and which requires ASME code stamping
as specified in section 1.

(7) “Centificate of competency” means a certificate issued to
a boiler or pressure vessel inspector by the departraent.

(8) “Condemned” means a boiler or pressure vessel declared
1o be unsafe and which has an applied stamping designating its
condemmation.

(9) “Department” means the department of industry, labor and
human relations.

(10} “Enforcement authority” means the department.

(11)“External inspection” means an inspection made while the
boiler or pressure vessel is in operation.

{12) “Fusion welding” means the melting together of filler
metal and base metal, or of base metal only, which results in
coalescence.
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{13) “High temperature water boiler” means 2 boiler com-
pletely filled with water intended for operation at pressures in
excess of 160 psig or temperatures in excess of 250° F.

(14) “Hot water heating boiler” means a boiler in which no
steam is generated, from which hot water is circulated for heating
purposes and then reterned to the boiler, and which operates at 2
pressure not exceeding 160 psig or a temperature of 250° Fat or
near the boiler outlet.

(15) “Hot water storage tank”™ means a tank used to store water
that is heated indirectly by a circulating water heater, by steam or
hot water circulating through coils, or by other heat exchange
methods internal or external to the tank

{16) “Hot water supply boiler” means a boiler completely
filled with water that furnishes hot water to be used externally 10
itself at pressures not exceeding 160 psig or at temperatures not
exceeding 250° F at or near the boiler outlet.

(17) “Incompetence” means conduct which evidences a lack
of ability to discharge the duty required to protect the health,
safety and welfare of the public, lack of knowledge of the funda-
mental principles of inspection services or an inability to apply
those principles, or failure to maintain competency in the current
practices and methods applicable to inspection services and the
rules of chs. ILHR 41 and 42.

(18) “Insurance company” means a company which has been
licensed in this state to write boiler and pressare vessel insurance
and which is actively engaged in writing such insurance for the
general public.

{19) “Internal inspection” means an inspection made when the
boiler or pressure vessel is shut down and handholes and man-
boles or other inspection openings are opened ¢r removed for
inspection of the interior as required by the inspector.

{20) “Low pressure boiler” means a boiler on which the safety
valves are set at pressures not exceeding 15 psig.

{21) “Maximum aliowable working pressure’” means the max-
imum gage pressure permissible at the top of a completed vessel
In its operating position for a designated temperature.

(22) “Miniature boiler” means a power boiler or high tempera-
ture water boiler which does not exceed any of the following lim-
its:

(a} 16 inches inside diameter of shell;

(b) 20 square feet of heating surface, except for electric boilers;

{c) 5 cubic feet gross volume exclusive of casing and insula-
tio; and

(d) 100 psig maximum allowable working pressure.

{23) “Misconduct” means an act performed in the discharge of
enforcement duties which jeopardizes the interests of the pubtic,
including violation of federal or state laws, local ordinances or
administrative rules relating to the position, preparation of defi-
cient or falsified reports, faflure to submit information or reporns
requested by the municipality or the department, conduct which
evidences a lack of trustworthiness, misrepresentation of qualifi-
cations such as education, experience or certification, illegaj entry
of premises, misuse of funds, or misrepresentation of authority.

{24) *“National board” means the national board of boiler and
pressure vessel inspectors.

(25) “Negligence” means failure entirely by omission, com-

rnission or both to discharge the duty required of 2 reasonable per-
son 1o protect the health, safety and welfare of the public.

{26) “Owner or user” means any person, firm or corporation
legally responsible for the safe operarion of a boiler or pressur
vessel. .

(27} “Portable boiler” means an internatly fired boiler primar-
ily intended for temporary location and whose construction and
usage is of a movable nature.
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{28} “Power boiler" means a boiler in which steam or other
vapor is generated at a pressure of more than 15 psig.

(29) “Power piping™ means any steam piping system beyond
the scope of ASME code section I and having an operating pres-
sure in excess of 15 psig, any hot water piping system beyond the
scope of ASME code section I and subject to temperatures in
excess of 250° F, or any piping system using an organic thermal
fluid as a heat transfer media and subject to temperatures in excess
of 250° F.

(30) “Pressure—termperature relief valve™ means an automatic
pressure relieving device actuated by the static pressure upstream
of the valve which opens further with the increase in pressure over
the opening pressure, or activated by the temperature of the fluid.

Note: A pressure—~temperature relief valve is used primarily for liquid service.

(31) “Pressure vessel” means a container for the containment
of internal or external pressure which may be obtained from an
external source or by the application of heat from a direct or indi-
Tect source, or any combination thereof.

(32) “Relief valve™ means an automatic pressure relieving
device actuated by the static pressure upstream of the valve which
opens further with the increase in pressure over the opening pres-
sure.

Note: A relief valve is used primarily for liquid service.

{33) “Repair’” means work necessary to restore a boiler or pres-

sure vessel to a safe operating condition.

(34) “Rupture disk™ means a nonmechanical overpressure
relief device that releases pressure when its preestablished rating
is attained.

(35) “Safety relief valve™ means an automatic pressure—actu-
ated relieving device suitable for use either as a safety valve or
relief vatve, depending upon application.

(36) “Safety valve” means an automatic pressure relieving
device actated by the static pressure upstream of the valve and
characterized by full-opening pop action.

Note: A safety valve is used for gas or vapor service.
.(37) “Secondhand vessel” means a boiler or pressure vessel
that has changed location subsequent to the original installatibn.

(38) “Water heater” means a closed vessel in which water is
heated by the combustion of fuels, electricity or other energy
source, and withdrawn for use external to the system at pressures
not exceeding 160 psig, including the apparatus by which heat is
generated and all controis and devices necessary to prevent water
temperatures from exceeding 210° F.

Note: For further explanarion of dafinitions, ses the ASME code sectdon VI,
scope and appendix 3. B :

History: Cr. Register, February, 1988, No, 386, ¢ff. 3-1-88; am. (37). Register,

GFSI;n;Jy. 1950, No. 410, eff. 3-1-90; am. (29), Register, May. 1994, No. 461, cff.

ILHR 41.05 Petition for variance. {1) Procepure. The
department shall consider and may grant a variance to an adminis-
trative rule upon receipt of a fee, a completed petition for variance
form from the owner and, where applicable, a completed position
statement from the chief of the local fire department, provided an
equivalency is established in the petition for variance which meets
the intent of the rule from which a variance is being petitioned.
The department may impose specific conditions in the petition for
variance to promote the protection of the health, safety and wel-
fare of the employes or the public. Violation of those conditions
under which the vaniance is granted constitutes a violation of chs.
ILHR 41 and 42.

Note: The petition for variance application form (SBD-9890) is available from
the Safety and Buildings Division, Customer Service Center, P.O. Box 7969, Madi-
son, Wisconsin 53707, tclephone 608/266-3151.

Note: Section 101.02 (6), Stats... and ch. ILHR 3 cutline the procedures for submit-
ting petitions to the department and the deparument’s procedures forhearing petitions.

Note: See ch. ILHR 2 for fee requirements,

(?) PETITION PROCESSING TIME. Except for priority petitions,
the department shall review and make a determination on a peti-
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tion for variance within 30 business days of receipt of all calcula-
tions, documents and fees required to complete the review. The
department shall process priority petitions within 10 business
days of receipt of the required items.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.06 Penalties. Penalties for violations of chs. ILHR
41 and 42 shall be assessed in accordance with s. 101.02, Stats.
Note: Section 101.02 (13) (a), Stats., indicates penalties will be assessed apaingt
any employer, employe, owner or other persont who fails or refuses 10 perform any
dury Eawfully enjoined, within the time prescribed by the deparmment, for which no
penalty has been specifically provided. or who fails, neglects or refuses o comply
with any lawful erder made by the or any judpment or decree made by
any courrin connecton with ss. 101.01 to 101.25, Stars. Foreach such violadon. fail-
ere or refusal. such employe, owner or other person must forfeit and pay into the state
treasury a sum not less than $16 nor more than $100 for each violation.

Note: Section 101,02 (12), Stats.. indicates that every day during which any per-
son, persons, corporation or any officer, agentoremploye thereof, fails to observe and
comply with an order of the department will constimite a separate and distinet viola-
tion of such order.
History: Cr. Register, February, 1938, No. 386, eff. 3-1-38.

" ILHR 41.07 Appeals. (1) Appeal of local order. Any per-
son affected by a local order which may be in conflict with a rule
of the department may petition the department for a hearing on the
grounds that the local order is unreasonable and in conflict with
the rule of the department.

Note: Section 101,01 (1) (g). Stats., defines local order as any ordinance, order.
rule or determination of any cormmon council, beard of alderperson, board of trustees
or the village board, of any village or city. or the board of health of any municipaliry,
or an order or direction of any official of such mumicipality, upon any matier over
which the department has jurisdiction.

{2) PETITION OF ADMINISTRATIVE RULE. Pursuant to s. 227.12,
Stats., any municipality, corporation orany 5 or more persons hav-
ing an interest in an administrative rule may petition the depart-
ment requesting the adoption, amendment or repeal of that rule.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.08 Fees. Fees for the inspection, certificate of
operation and other services performed by the department pertain-
ing to boilers and pressure vessels shall be submitted as specified
in ch. ILHR 2. The owner shall be tesponsible for the payment of

fees. -
History: Cr. Register, February, 1988, No. 386. cff. 3-1-88: am. Register. Decem-
ber, 1992, No. 444, eff, 1-1-93.

iLHR 41.10 Adoption of ASME standards. (1} Con-
SENT TO INCORPORATE. Pursuant to s. 227.21, Stats., consent has
been granted by the attomey-general and the revisor of statutes to
incerporate by reference the rules contained in the standards and
addenda listed in Table 41.10.

{2) Aporprion. The standards and addenda listed in Table
ié.l 0 are hereby incorporated by reference into chs. ILHR 41 and

TABLE 41.10
ASME Boiler and Pressure Vessel Code
1995 edition
1. Section 1 Power Boilers
2. Section 11 Material Specifications

a. Part A—Ferrous Material

b. Part B—Nonferrous Material

c Part C—Welding Rods, Electrodes and
Filler Metals

d. Part D—Properties

3. Section III  Nuclear Power Plant Components

a.  Subsection NCA—General Requirements
Division 1

a. Subsection NB—Class 1 Components

. Subsection NC—Class 2 Components
c. Subsection ND—Class 3 Components

iLHR 41.13

d Subsection NE—Class MC Components
e Subsection NF-~Supports
f. Subsection NG—Core Support Structures
(-4 Appendices
Division 2
a Concrete Reactor Vessels and Contain-
ments
4_Section IV  Heating Boilers
5. Section V Nondestructive Examination

6. Section VII Pressure Vesseis
a Division 1—FPressure Vessels
b. Division 2~-Alternative Rules

7. 8ection IX  Welding and Brazing Qualifications
8 Section X  Fiber-Reinforced Plastic Pressure Vessels
9. Section XI  Inservice Inspection of Nuclear Power
Plant Components
ANSI/ASME Standards

10. Power Piping. ANSI/ASME B31.1—1992 edition

(3) FILING OF STANDARDS. (a) Copies of the standards in refer-
ence are on file in the offices of the department, the secretary of
state and the revisor of stamtes.

(b) Copies may be on file at public and university libraries.

{4) AVAILABILITY OF STANDARDS. Copies of the standards in
reference may be procured for personal use from the American
Society of Mechanical Engineers (ASME) Order Department, 22
Law Drive, P.O. Box 2300, Fairfield. New Jersey 07007-2300.

History: Cr. Register. February. 1988. No. 386, eff. 3—1-88: r. and reer. Table
41.10, Register. Fabruary, 1990. No. 410, eff. 3-1-90: am. Table 41.10, Register,

May. 1954, No. 451, eff. 6-1-94; am. Table 41.10, Register, June, 1996, No. 486,
eff. 7-1-96.

Subchapter ]I—Inspections

ILHR 41.12 inspector certifications required. Any per-
son performing an inspedtion and submitting an inispection report
for the purpose of meeting inspection requirements covering a
boiler or pressure vessel shall hold a valid certificate of compe-
tency or in—service field inspector anthorization issved by the
department.

History; Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.13 Certificate of competency as an inspec-
tor. (1) ELIGIBILITY. Anapplicant foracenificate of competency
as a boiler or pressure vessel inspector shall be an employe of the
department, a municipality, an insurance company, or owners or
operators of boilers and pressure vessels anthorized to make their
own inspections.

(2) QuaLiFICATIONS. An applicant shall have one of the fol-
lowing combinations of education and experience requirements:

(a) A degree in engineering plus one year experience in design,
construction, operation or inspection of high pressure boilers and
pressure vessels; or

(b} An associate degree in mechanical technology plus 2 years
experience i design, construction, operation or inspection of high
pressure boilers and pressure vessels; or

(c) Three years expcnence in h:gh pressure boiler and pressure
vessel construction or mpaxr in superv:smn of high pressure
boiler and pressure vessel operation, or in the inspection of high
pressure boilers and pressure vessels.

(3) ArppLICaTION. (a) All applications for centification or
recertification shall be made to the department together with the
payment of the application and examination fees.

Note: Application form no, $B-37 is available from the Division of Safety and

Buildings, P.O. Box 7969, Madison, Wisconsin 53707. telephone 608/266-3151.
Note: See ch, JLHR 2 for fee requirements.
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(b) Upon receipt of the application form, the department shall
review and evaluate the application and make all necessary notifi-
cations to the applicant.

{4) IssuaNce oF cerTIFICATE. Centificates of competency for
4 boiler or pressure vessel inspector shall be issued by the depari-
ment to eligible applicants who have received a grade of 70% or
greater on the examination prescribed by and conducted by the
department. The department shall issue the certificate within 15
business days of passage of the examination.

(a) The certificate shall bear the name of the applicant, cerafi-
cate number and expiration date. The certificate shall be valid for
the remainder of the calendar year in which it is issued.

{b) Applicants failing the examination may apply to retake the
examination.

(c) Holders of certificates who do not apply for renewal in any
S-year period may be required to pass 2 scheduled examination.

(5) RENEWAL OF CERTIFICATE. Upon receipt of written notice
of expiration, certification 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 ! of the calendar
year for which the certificate is to be valid,

Notes See ch. ILHR 2 for fee reguirements.

(6) DeNiaL OF CERTIFICATE. (2) Upon denial of cenification
or recertification, the department shall notify the applicant within
15 business days 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 shall be verified by the certified
mail receipt. )

{b) Upon receipi of the notice of denial, the applicant may sub-
mit a writlen request for hearing. The right 1o hearing shall be
waived if the applicant fails to submit the request within 30 busi-
ness days of receipt of the notice of denial. Hearings shall be con-
ducted by the department and the proceedings recorded.

(7) SUSPENSION OR REVOCATION OF CERTIFICATION. The depart-
ment may suspend or revoke the certification of any inspector for:

(a) Fraud or deceit in obtaining certification; ’

(b} Any negligence, incompetence or misconduct in the dis-
charge of the duties required under chs. ILHR 41 and 42; or

{c) Conviction of a criminal charge, misdemeanor or violation
of a local regulation substantiafly related to the circumstances of
the certified inspection activity or adjudication of mental incom-
petence by the courts, '

(8) SUSPENSION AND REVOCATION FROCEEDINGS. () The
department shall investigate alleged violations at its own initiative
or upon the filing of a complaint. If it is determined that no further
action is- warranted, the department will notify the persons
affected. If the department determines that there is probable cause
for suspension, it shall order 2 hearing and notify, by mail, the per-
sons affected.

(b) Upon receipt of hearing notice, the charged party may
respond to the charges in writing. Failure to respond within 30
business days or failure to appear at the hearing may result in the
charges being taken as true.

(c) All hearings shall be conducted by persons selected by the
department.

(d) Any findings shall be in writing and shall be binding uniess
appealed to the secretary of the department. -

(¢) All arguments shall be submitted in writing.

(9} RecrrrOCITY. A certificate of competency may be granted
by the department to a boiler or pressure vessel inspector who
holds a certificate issued by the national board of boiler and pres-
sure vessel inspectors and a certificate of competency from a city
or state which has adopted the ASME boiler and pressure vessel
code and which requires 2 written examination similar to that
required by the department.

History: Cr. Register. February, 1988, No. 386, eff. 3-]1-88.
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ILHR 41.14 In—service field inspectors. (1) ELGIBIL-
ITY. An applicant for an in-service field inspector authorization
shall be z2n employe of the department. a municipality. 2nt insur-
ance company, or owners or operators of boilers and pressure ves-
sels authorized to make their own inspections.

{2) QuaLIFICATIONS. An applicant shall have one of the fol-
lowing education and experience qualifications:

(a) A bachelor’s degree in engineering from an accredited col-
lege or university, which is deemed to be the equivaient of 2 vears
experience in design, construction, operation or inspection of high
pressure boilers and pressure vessels; or

(b} An associate degree in mechanical technology plus one
year of aciual expetience in design. construction. operation or
inspection of high pressure boilers and pressure vessels: or

(¢} Two years of practical experience in the construction.
installation, repair, maintenance, operation or inspection of high
pressure boilers and pressure vessels.

{3) ArpLicATION. (a) All applications for an in—service field
inspector authorization shall be made to the department together
with the payment of the application and examination fees.

Note: Application formn no. SB~37 is availsble from the Division of Safery and
Buildings, PO- Box 7969, Madison, Wisconsin 53707 - telephone 608/266-3151.
Note: See ch. ILHR 2 for fee requirements,

(b} Upon receipt of the application form, the department shall
review and evaluate the application and make all necessary notifi-
cations io the applicant.

(4) ISSUANCE OF AUTHORIZATION. In-service field inspector
authorizations shall be issued by the department to eligible appli-
cants who have received a grade of 70% or greater on the examina-
tion prescribed by and conducted by the department. The depant-
ment shall issue the authorization within 15 business days of
passage of the examination.

(2) The authorization shall bear the name of the applicant,
aunthorization number and expiration date. The authorization shall
be valid for a period of 15 months from the date of issuance.

(b} Applicants failing the examination may apply to retake the
exarnination.

(c) The authorization shall be nonrenewable.

(5) InspECTION WORK (2) The in-service field inspector
authorization may be utilized by the holder oniy while in the con-
tinuous emplqy of the authorized inspection agency by whom
employed at the time of application.

(b) The authorized in—service field inspector may perform only
field inspection work and the work shall be performed while
accompanied by an authorized fieid inspector during the first 3
months of employment and under the direct supervision of an
authorized field inspector for the following 12 months.

(c) If the authorized inspection agency specified in par. (a) is
an insurance company, then the aunthorized in-service field
inspector may perform field inspection work only upon objects
covered by the insurance company.

{d} Inspection of repairs and alterations shall be performed by
an authorized inspector in possession of a centificate of compe-
tency.

(6) AFPPLICATION FOR CERTIFICATE OF COMPETENCY. Upon
completion of one year of experience as an authorized in-service
field inspector while in the continuous employ of the authorized
inspection agency by whom employed at the time of application,
the holder of a valid authorization, through the employer, may
apply for a certificate of competency. In the event the applicant’s
experience is with more than one awthorized inspection agency,
the department may accept the accumulated inspection experi-
ence. :

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 4115 General inspection requirements.
(1) ALL NsPECTIONS. The authorized inspectors of the depart-
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ment. upon presenting appropriate credentials to the owner, oper-
ator, or agent in charge, may:

{a) Enter without delay and at reasonable times any factory.
plant, establishment, construction site, or other area, workplace or
environment where work is performed by an employe of zn
emplover; and

{(b) Inspect and investigate during regular working hours and
at other reasonable times, and within reasonable limits and in a2
reasonable manner, any place of employment and all pertinent
conditions, structures, machines, apparatus, devices, equipment,
and materials therein, and to question privately any employer.
owner, operator, agent or employe.

(2) RepresenTarioN. The inspector, before making an inspec-
tion, shail contact the employer or employer’s representative who
shall be given an opportunity to accompany the inspector during
the physical inspection of any workplace under sub. (1).

Note: The department procedure is not o give advance notice. but in the schedul-
ing and in the act of inspecting it may not always be possibie to avoid advance notice
or to obtain accompaniment. but otherwise these rules will be diligenty observed.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.16 Initial inspections. (1} BOILER AND PRESSURE
VESSEL INSPECTIONS. (&) Except as provided in par. (b), boilers and
pressure vessels shall be inspected by an authorized inspector
before they are placed in operation.

Note: See 5. ILHR 41.41 for installetion registration requirements.

(b) The inspections specified in par. (a) are not required for
boilers and pressure vessels exempted from periodic inspections
ins. ILHR 41.18.

(c) Where the boilers or pressure vessels specified in par. (a) are
installed in a city of the first class and inspections are made by the
city, the city shall keep arecord of the inspections and shall submit

a copy 1o the department.

' (d) Where the inspections specified in par. (2) are performed by
an authorized inspector other than a department inspector, the
anthorized inspector shail file an inspection report with the depart-
ment and shall 2ffix the Wisconsin registration number as required
in 5. ILHR 41.36. The inspection report shal! be filed with the
department within 30 calendar days after compietion of the boiler
or pressure vessel installation. If the report is not filed within the
30—day period, the department shall perform the inspection.

() Required initial inspections shal} be reported to the depart-
ment on forms SBD-7678 and SBD--7675.

Note: Form SBD-7678 is used for reporting inspections of pressurs vessels, and
Form SBD~7679 is used for reponing inspectons of boilers. See Appendix A for
copies of these forms.

(2) POWER PIPING INSPECTIONS. (a) Except as provided in par.
(b), all power piping systems not covered by ASME code section
T andrequired to be constructed in accordance with the ANSI stan-
dard for power piping as listed in Table 41.10, shall receive an ini-
tial inspection by an authorized inspector employed by the depart-
ment or, if installed in a city of the first class, by the city.
Documented inspections, including the initial inspection, made
by authorized inspectors not employed by the department shall be
acceptabie to the department.

(b) The inspections specified in par. (a) are not required for:

1. Power piping of 2 inches nominal pipe size and smaller;

2. Power piping replacements, modifications and alterations
to existing systems and for new installations, any of which do not
exceed 50 feet in length: and :

3. Underground power piping systems which are not located
in a walk—in tunnel.

(c) The installer shall notify the department, the city of the first
class or the authorized inspector employed by an insurance com-
pany prior to the start of construction of the power piping system
so that inspections may be arranged. The department or the city
shall be given a minimum of 2 business days notice to arrange for
inspection.

ILHR 41.18

{d) A power piping inspection shall be made after the piping
material is delivered to the job site and prior to the start of
construction of the power piping system. The installer shall com-
plete form SBD—-5204 and retain it at the job site prior to the power
piping inspection. The authorized inspector shall indicate accept-
ance of the power piping system design by signing form SBD-
5204. Power piping systems may not be insulated or placed in ser-
vice without receiving an inspection.

Note: See Appendix A for a copy of form SBD-5204. )

(¢) Prefabricated piping that is part of a power piping system
shall be inspected by an authorized inspector at the fabrication
shop. The shop fabricator shall provide 2 copy of the authorized
inspector’s report to the installer at the job site verifying that the
prefabricated piping complies with the ANSI standard for power
piping adopted under s. ILHR 41.10.

(f) The owner of the power piping system may request power
piping inspections in addition to the minimum inspections.

(2} Inspection fees for the power piping inspections shall be
assessed by the department or by the city of the first class.

Note: For inspection fees. see ch. ILHR 2.
History: Cr. Register. February. 1988, No. 386, eff. 3—i-88; am. (1} (d} and (2)

{c)er. (1) (e). Remaster, December. 1992, No. 444, eff. 1-1-93: am. (2){d})r andrecr.
(2) (&), Register. May, 1984, No. 461, &ff. 6-1-94,

ILHR 41.17 Pericdic inspections. (1) INsPECTION OF
POWER BOILERS. (a) Except as provided in s. ILHR 41.18, power
boilers and organic fluid heai transfer boilers shall be subjected to
either a regular internal or external inspection at least once every
12 months by an authorized inspector.

(b) Where an intemnal inspection of a power boiler is not pos-
sible because of the construction of the boiler, an external inspec-
tion shall be acceptable.

{2) INSPECTION OF PRESSURE VESSELS. Except as provided in

's. ILHR 41.18, pressure vessels shall be subjected to a regular

internal or external inspection at least once every 36 months by an
authorized inspector. '

(3) INSPECTION OF LOW PRESSURE STEAM AND HOT WATER HEAT-
ING BOILERS. Except as provided in s. ILHR 41.18, low pressure
steam boilers and hot water heating boilers shall be subjected to
a regular internai or external inspection at least once every 36
months by an authorized inspecior.

() INSPECTION OF SAFETY VALVES AND SAFETY RELIEF VALVES.
The authorized inspectors shall satisfy themselves that safety
valves and safety relief valves have been operated at least once
every 12 months.

(5) EXTENSION OF PERIOD BETWEEN INSPECTIONS. If operating
conditions require, an extension of periods not to exceed 6 months
between inspections of boilers, pressure vessels, safety valves and
safety relief valves may be approved by the department upon a
written request from the owner or user for an extension. The
authorized inspection agency shall concur with the owner’s or
user’s request for extension by letter 1o the department.

Note: For inspection fees, see ¢h, ILHR 2.
History: Cr, Register, February, 1988, No. 386. eff. 3+1-88; am_ (1) (a). Regis-

t:r.lD;aembm'. 1992, No. 444, eff. 1-1-93: am_ (5). Register, May, 1994, No. 461, eff,
6-1-94,

ILHR 41.18 Exemptions from periodic inspections.
(1) EXEMPTED EQUIPMENT. Except as provided in sub. (2), peri-
odic inspections are not required for:

(a) Boilers or pressure vessels which receive regular inspec-
tions by United States government inspectors;

(b) Heating boilers located in private residences or in apart-
ment buildings having less than 3 living units;

(c3 Expansion tanks for hot water heating boilers;

(d) Boilers used exclusively for agricultural purposes;

(e) Pressure vessels having an inside diameter not exceeding
6 inches with no limit on pressure;
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(f) Pressure vessels having a volume of less than 5 cubic feet
" and an operating pressure of less than 250 psig; ’

() Pressure vessels with a volume of less than 1-1/2 cubic feet
with ro limit on pressure;

(h) Pressure vessels having an internal or external operating
pressure of not more than 15 psig with no limitations on size;

(i) Hot water supply boilers and water heaters. and hot water
storage tanks in which the termnperature does not exceed 210° F;

(j) Vessels used for the storage or processing of cold water,
including those with air cushions;

(k) Pressure vessels which are used in accordance with the reg-
uiations of the United States department of transportation;

(L} Air receivers having a volume of less than 12 cubic feetand -,
an operating pressure of less than 250 psig; and .

(m) Pressure vessels used in processing and storing of ferm-
ented beverages at temperatures not exceeding 140° E

(2) Excermions. Inindividual cases, the boilers and pressure
vessels exempted in sub. (1) shall be subject to inspection by or
on order of the department upon the complaint of any person or
upon the initiative of the department when there is reasonable
cause to suspect that the construction, installation, maintenance or
operation of the vessel is not in keeping with the general purpose
and intent of chs. ILHR 41 and 42.

(3) EXEMPIED POWER BOILERS. A power boiler, excluding a
chemical recovery boiler, with a rated steam output capacity of
100,000 pounds per hour or greater may be exempted from inter-
nal inspection each 12 months, but not to exceed 24 months, pro-
vided all the following conditions are met:

(a) A documented boiler maintenance program is available.

(b) A documented boiler water treatment program is available.

(c) The inspection agency of record has verified in writing to
the department that the maintenance and treatment programs are
adequate for the boiler.

(d) If the internal inspection is completed during the 12 to 24
month period, the boiler shall be subjected to an external inspec-
tion at 12 months.

History: Register, February, 1988, No. 386, eff, 3-1-88; ¢x. (3), Register, June,
1996, No. 486, off. 7-1-96,

. ILHR 41.19 Preparation for internal inspection.

{1) GENERAL REQUIREMENTS. The owner or user of a boiler or a
pressure vesse] subject to inspection shall prepare the vessel for
internal inspection afier due notice from the inspector. To prepare
a vessel for an internal inspection all manhole plates, all wash—out
plugs, and a sufficient number of handhole plates to permit a satis-
factory inspection shall be removed. The shell and heads shali be
thoroughly cleaned and exposed when so requested. Each steam
boiler shall be thoroughty drained of water and all fire side sur-
Taces cleaned before an internal inspection is made.

. {2) PreparaTION PROCEDURE. The following procedure shall
be required for preparation for inspection: :

(a) Before entering any part of a boiler which is connected to
a common header with other boilers, the required steam or water
system stop valves shall be closed, tagged and preferably pad-
locked, and drain vaives or cocks between the 2 closed stop vaives
shall be opened. The feed valves shall be closed; tagged, and pre-
ferably padlocked, and drain valves or cocks Jocated between the
2 valves shall be opened.

. (b} After draining the boilet, the blowoff valves shall be closed,
tagged and preferably padlocked Blowoff lines, where practica-
ble. shall be disconnected between pressure parts and valves, All
drains and vent lines shall be opened.

{3) RIGHT TO REFUSE ENTRY. The authorized inspector shall
have the right to refuse to enter a boiler or pressure vessel if in the -
inspector’s judgement it is unsafe to do so.
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Note: Confined space rules are conwined in ch. ILHR 32 for public sector
employes and in section 29 CFR 1910.146 of the federal Occupational Safety and
Health Administration for private sector empioyes.

History: Cr. Register. February. 1988, No. 386, off, 3-1-88,

ILHR 41.20 Inspections by insurance companies.
Inspections of boilers and pressure vessels by insurance compa-
nies may be accepted by the department under the following
conditions:

(1) AutHorrTy: The boiler and pressure vessel inspectors
employed by the insurance company shall hold certificates of
competency or in-service field inspector authorizations issued by
the department. '

(2) ReporTs. The insurance company shall report inspections
of boilers and pressure vessels to the department as required in s.
ILHR 41.23.

(3) ProceDURES. The inspection procedures used by the
Insurance company shall conform 1o the regulations of chs, ILHR
41 and 42.

(4) CoviraGE. The insurance company shall report to the
department within 30 calendar days when Insurance coverage is
started ot discontinued on a boiler or pressure vessel. The reason
for discontinuing the coverage shall be given on the report. If the
boiler or pressure vessel is installed in a city of the first class which
provides boiler and pressure vessel inspections, the report shall
also be provided to the city.

History: Cr. Register, February, 1988, No, 386, eff. 3-1-88.

ILHR 41.21 Inspections by cities. Inspections of boilers
and pressure vessels by cities of the first class may be accepted by
the department under the following conditions:

(1) AuTHORITY. The boiler and pressure vessel inspectors
employed by the city shall hold cenificates of competency or in—
service field inspector authorizarions issued by the department.

{2) Reports. The city shall keep a record of the inspections
and shall submit a copy to the department. '

(3) ProceDURES. The inspection procedures vsed by the city
shall conform to the regulations of chs. ILHR 41 and 42.

History: Cr, Regisier, February, 1988, No. 386, eff, 3~1-88.

ILHR 41.22 Inspections by companies or corpora-
tions. Inspections by companies or corporations of boilers or
pressure vessels which they own or operate may be accepted by
the department under the following conditions:

(1) AutnorTy. The boiler and pressure vessel inspectors
employed by the company or corporation shall hold certificates of
competency or in—service field inspector authorizations issued by
the department. .

(2) ReporTs. The company or corporation shall report inspec-
tions of boilers and pressure vessels to the department as required
ins. ILHR 41.23, :

(3) PrROCEDURES. The inspection procedures used by the com-
pany or corporation shall conform to the reguiations of chs. ILHR
4] and 42. :

History: Cr. Register, February, 1988. No. 386, eff. 3-1-88,

ILHR 41.23 Reporting of periodic inspections.
(1) REPORTING PROCESSING TIME. Reports of periodic internal or
external inspections of boilers and pressure vessels shall be sent
1o the department within 30 calendar days from the date of inspec-
on.

(2) InsrECTION REPORT FORMS, (2) Required periodic inspec-
tions shall be reported to the department on forms SBD--7678 and
SBD-7679.

Note: Form SBD-7678 is used for reporting inspections of pressure vessels, and
Form SBD-7679 is used for reporting inspections of boilers, See Appendix A for
copies of these forms.

(b} A group of pressure vessels of the same design and use that
are interconnected or are operated 5o as to form a unit, machine
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Or apparatus may be included in 2 single inspection report. The
report shall contain the number, description and use of the vessel.

{¢) The inspection report shall explain any violation or unsafe
condition with references to code section numbers. Recommen-
dations to the owner or user of the vessel, relating to code vicla-
tions, shall be included in the report to the department.

(d) The inspection report shall be legible and complete.

{3) EXTERNAL INSPECTIONS. External inspections shall be
reported only when either of the following conditions is found:

(a) An internal inspection is not possible because of the
construction of the vessel. In these cases the external inspection
shall be reported to the department in the same manner as an inter-
nal inspection. The report shall be marked external and the reason
for making an extemal inspection instead of an internal shall be
givern; or

(b) When violations of chs. ILHR 41 and 42 or unsafe condi-
tions involving the safety of the vessel are found. :

_ History: Cr. Register, February, 1988, No. 386, ff. 3-1-83.

ILHR 41.24 Certificate of operation. (1) RESPONSIBIL-
ITY. (2} The owner or user of the boiler or pressure vessel shall be
responsible for obtaining and maintaining a valid certificate of
operation. -

{b) The certificate of operation shall be posted on the premises
by the owner or user of the boiler or pressure vessel.

Note: Se2 Appendix A for a copy of the certificats of operation.

(2) IssuaNcE After each initial or petiodic inspection for
boilers and pressure vessels found to be in compliance with chs.
ILHR 41 and 42, a certificate of operation shall be issued by the
department to the owner or user of the boiler or pressure vessel.
The department shall issue the certificate within 15 business days
of determination of compliance.

{3) ALLOWABLE PRESSURE. The certificate of operation shall
give the maximum allowable working pressure as determined
using the regulations of chs. ILHR 41 and 42.

(4) ExpiratioN. The cenificate of operation shall be valid
until the next required periodic inspection.

History: Cr. Register, Febmary, 1988, No. 386. eff. 3-1-88.

Subchapter INN—Al Installations

ILHR 4127 Application. The provisions of ss, ILHR 41.27
10 41.39 shali apply 10 all boilers and pressure vessels existing
prior to, or instalied after March 1, 1988.

History: Cr. Register. February, 1988, No, 386, eff. 3—1-38: correction made
under 5.13.93 (2m) (b) 14, Stats., Register, May, 1994, No. 461,

ILHR 4128 Safety rules. (1) MAXIMUM ALLOWABLE
WORKING PRESSURE. No boiler or pressure vessel may be operated
at a pressure in excess of the maximum allowable working pres-
sure stated on its current certificate of operation.

(2) ALTERATION TO SAFETY DEVICES. No unauthorized person
may remove or tamper with any connected safety device.

(3) INSTALLATION LOCATION. Boilers and pressure vessels
shall be so installed that there will be sufficient room between the
vessel and any ceiling, wall, partition or floor to facilitate the con-
nection and operation of valves, pipes and other appurtenances,
and shall be installed in 2 manner that will not block any inspec-
tion opening.

Note: To assure proper installation, alteration or repair of a boiler or pressure ves-
sel. it may be necessary to comply with other applicable Wisconsin Administrative
Code sections in addition 1o the Wisconsin Boiler and Pressure Vessel Code. Some
of the Wisconsin Administrative Code sections to be considered are as follows:

Secions ILHR 54,14, 55.29, 56.15, 57.14, 58.24, 58.62, 59.21, 60.25, 60.37.

61.24, 6232 and 62.78 (boiler room requirements).

Section ILHR 64.09 (combustion air intake requirements).

Sections ILHR 64.20 o 64.23 (instaliation and safety control requirements).

Sections ILHR 64.45 10 64.50 (chimney and smokestack requirements),

Section ILHR 64.51 (equipment location and protection requirements).

ILHR 41.31

Wisconsin Administrative Codes may be obtained by contacting the Stare Depart
ment of Administration. Document Sales and Distibution. P.O. Box 7840. Mason.
Wisconsin 53707.

History: Cr. Register. February, 1988, Ne. 386. eff, 3-1-88.

ILHR 41.28 Safety controls. (1) GeEnEral Oil-fired.
gas-fired and electrically~heated boilers shall be equipped with
primary safety controls, safety limit switches. and burners or elec-
tric elements that bear the stamp. monogram or other evidence of
compliance with a nationally recognized standard.

Note: Typical acceptable stamps are the American Gas Association (AGA) and the
nderwriters Laboratories (UL).

{2) PRESSURE AND TEMPERATURE CONTROLS. Compliance with
the following requirements is optional for boilers instalied prior
to Yanuary 1, 1957:

() Pressure controls. Each automaticaliy—fired steam boiler
or system of commeonly connected steam boilers shall have at least
one steam pressure control device that will shut off the fuel supply
to each boiler or systern of commonly connected boilers when the
steam pressure reaches a preset maximum operating pressure. In
addition to the operating pressure control, each individual auto-
maticaliy-fired steam boiler shall have a high steam pressure limit
control that will prevent generation of steam pressure in excess of
the maximum allowable working pressure. Each limit control and
operating control shall be clearly separated, and have its own
sensing element and operating switch. No shut—off valve of any
type may be placed in the steam pressure connection between the
boiler and the high pressure limit control device.

(b) Temperature controls. Each automaticaily—fired hot water
boiler or system of commonly connected hot water boilers shall
have at least one temperature actuated control to shut off the fuel
supply when the system water reaches a preset operating tempera-
re. In addition to the operating temperature control. each indi-
vidual automatically—fired hot water boiler unit shall have a high
temperature limit control that will prevent the water temperature
from exceeding the maximum allowable temperature. Each limit
control and operating control shall be clearly separated, and have
s own sensing element and operating switch.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (2) (a), Register,
June, 1996, No. 486, eff. 7-1-96.

ILHR 41.30 Low-water cutoff and water feeder.
(1) GENERAL REQUIREMENTS. (a) Every automatically-fired
power boiler which does not have a full-time antendant and every
automatically—fired low—pressure steam boiler shall be equipped
with an antomatic low—water fuel cutoff or other device which
will perform a similar function, so located as to automatically cut
off the fuel supply when the surface of the water falls to the lowest
safe water line.

() If a2 water—feeding device is installed, it shall be so
constructed that the water inlet valve cannot feed water into the
boiler through the float chamber and so located as to supply requi-
site feed water. The lowest safe water line shall be not lower than
the lowest visible part of the water glass.

(c) Boilers which are manually fired and have a residual heat
source shall have a fusible plug installed which wili extinguish the
fire in the event of low water.

{2) BowL DEsiGNS. Designs embodying a float and float bowl,
or probe control installed in a bowl or chamber externally to the
baoiler, shall have a vertical straightway valved drain pipe at the
lowest point in the water equalizing pipe connections by which the
bow! or chamber and the equalizing pipe can be flushed and the
device tested.

History: Cr, Register, February, 1988, No. 386, eff. 3-1-88; cr. (1) (), Register,
June, 3996, No. 486, ¢IT, 7-1-56.

ILHR 41.31 Boiler blowoff equipment. (1) Pressure-
TEMPERATURE LIMITS. The blowdown from a boiler that enters a
sewer system or biowdown which is considered a hazard to life or
property shall pass through some form of blowoff equipment that
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will reduce pressure and temperature as specified in pars. (2) and
(b).

(a) The temperature of the water ieaving the blowoff equip-
ment may not exceed 140° F.

(b} The pressure of the blowdown leaving the blowoff equip-
ment may not exceed 5 psi.

(2) PrrNG AND FITTINGS.  The blowoff piping and fittings
between the boiler and the blowoff tank shall compiy with the
ANSI standard listed in Table 41_10 or the code in effect at the time
of construction.

(3) TANKS AND SEPARATORS. The blowoff tank or separator
shall be designed in accordance withs. ILHR 41.42 or the code in
effect at the time of construction for 2 maximum allowable work-
ing pressure of at least 50 psig. _

(4) GENERAL REQUIREMENTS. All blowoff equipment, except
centrifugal blowdown separators, shall be fitred with openings to
facilitate cleaning and inspection and shall have:

{a) A pressure gage graduated from 0-50 psi;

(b} A thermometer well located near the water outiet connec-
tion and in contact with the retained water in the tank;

{c) A gauge glass at least Yo-inch in diameter with the lower
connection to the glass at a point about 6 inches below the water
Iine and the upper connection at a point about 6 inches above the
water line; .

(d) A drain connection of at least 2—inch standard pipe size; and

(¢) Connections designed so that freezing will not close the
inlet, the outlet or the vent.

(5) VENT peING. All blowoff equipment shall have vent pip-
ing, full size, piped to the outside atmosphere and discharged to
a safe location.

Note: Blowoff equipment designed in accordanee with the boiler biowoff equip-
ment rules issucd by the National Board of Boiler and Pressure Vessel Inspectors will
me=t the requirements of this section. Other methods of designing blowoff equipment
may be used if approved by the department.

History: Cr. Registar, February, 1988, No. 386, ¢ff, 3~1~88; am. (4) (@) and (),
L. (4)(), er. (5). Register, December, 1992, No. 444, eff. 1-1-93; am. (2), (3), (4) (a),
Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.32 Pressure gages for air receivers.
(1) GAGELOCATION. Airreceivers shall be equipped with an indi-
cating pressure gage so located as to be readily visibie.

(2} GacE DIAL. The dial of the pressure gage shall be ora-
duated to approximately double the pressure at which the safety
valve is set, but may not be less than one and one-half times that
pressure.

History: Cr. Register, February, 1988, No. 386, off, 3-1-88.
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ILHR 41.33 Protection of vessels supplied through
pressure reducing stations. The following requirements
shali be used for determining the sizes of safety valves on pressure
vessels such as, but not limited o pressure cookers. indirect hot
water heaters and equipment in heating systems, which:are sup-
plied through pressure reducing stations from boilers carrying a
higher steam pressure. Where a pressure reducing station is sup-
plied from z boiler, the capacity of the safety valves on the low
pressure side of the system need not exceed the capacity of the
boiler.

{1) REDUCING STATION CAPACITY. The following formula shal]
be used to determine the steam flow rate through the pressure
reducing station.

W =1/3 x OC x VSPA

Where:
W= steam flow in pounds of steam per hour through the
pressure reducing valve

OC= orifice capacity in pounds of steam per hour per

square inch from Table 41.33-1
VSPA=reducing valve size pipe area in square inches from
Table 41.33-2
(a) The critical flow capacity data supplied by the reducing
valve manufacturer may be used in place of the above formuia to
select the required safety valve capacity. The capacity calcula-
tions shall be the largest obtainable by intemnal trim change of the
reducing valve.

(b In using Table 41.33-1. the pressure reducing station inlet
pressure is the lowest set pressure of any safety valve on the high
pressure side of the pressure reducing station. .

(2) Byrass capacrry. The following formula shall be used to
determine the steam flow rate through the bypass when pressure
reducing stations are arranged with a valved bypass which also
acts as a potential steam source hazard in case the bypass is left
opeti.

W = 1/2 X OC x BPA

Where:
W= steam flow in pounds of steam per hour through the
bypass valve
OC= orifice capacity in pounds of steam per hour per
square inch from Table 41.33-1
BPA= bypass pipe area in square inches from Table 41.33—2
{3) SELECTING SAFETY VALVE The larger of the steam flow
rates calculated by the formulas in subs. (1} and (2) shall be used
for selecting the safety valve on the low pressure side of the sys-
tem.
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TABLE 41.33-1

ORIFICE RELIEVING CAPACITIES
(Pounds per hour per square inch)

OUILET PRESSURE REDUCING VALVE INLET PRESSURE. PSIG
PRESSURE

PSIG 1500 1450 1400 1350 1300 1250 1200 1150 1100 1050 1000 950
1000 76560 72970 69170 64950 60540  SS570 49930 43930 35230 25500 J _—
950 T430 74180 70760 67000 63100  SEVT0 53920 48610 42380 34890 24910 ——
900 77750 74810 TIT20 68340 64870 61040 56820 52260 47050 41050 33490 23960
850 TI830 74950 72160 69130 66020 62610 58000 54930  S0480 45470 329660 29080
200 J— 75070 72330 69490 66700 63630 60300 56000 53060 48800 43980 38340
750 — — S 69610 66280 64270 61260 58200 34840 S0 47080 42420
700 S — —_ J— 66900 64270 61520 53820 55870 52670 49170 45230
650 — —— - S J— — 61550 58860 56260 53480 50440 47070
- 600 — S _ — N — — 58980 56270 53660 51020 48470
550 S S — _ — S S _— — 53810 51040 48470
500 J— —_— N —_— m— —— N R N N N J—
450 — S — — S J— S J— —_— — —_ S
400 —_— — — — p— —_— —_ —_— — JEN— — —_—
350 _ —_ —_ — — S — —_— —_ _— —_— S
300 N J— — —— — J— _— — J— — — —_—
250 . —_— m— JR— —_— —_ — J— —_ e —_— —
200 R J— J— — —_— JR— —_— J— N R J— _—
175 _— S — — S S —_— _ — —_ S _—
150 — —_ —_— S — S— — — — — — S
125 — — —_— — —_ — — —_ — _ —_ S
110 — _ S — _— S —_ —_ —_— —_ —_ —_
100 S — —_ S — —_ S S J— — _ S
85 — — _— — J—— — —_ — —_ —_ J— —_
75 — S S — — — — —_ — — S— J—
60 — —_ _ —_ - - —_ P —_ _ - -
50 — S — _— S J— _— —_ — _— S —
40 PR —_ R —_ —_— N R - JR— —_ m— -
30 — — _ —_— — . S J— —_ S " —_—
25 S — — S — S — —_— — — S —
15 — — J— S J— _ _— S J— S — —_
10 — — — S J— — _— —— S S —_— —_
5 N —_ —_— R —_—— —_ — - —_— — — —_

‘Whete capacities are not shown for inlet and outiet conditions, use the highest capacity shown under the applicable inlet pressure column.
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TABLE 41.33-1 (continued)

ORIFICE RELIEVING CAPACITIES
{Pounds per hour per sqnare inch)

30 — —_— —_— m—— —_— —_—
25 N —_ — — — -—
15 _— —_— _— —_— —_ —_—

0 — — e - . —_— e— - —_=

= OUTLET ~ PRESSURE REDUCING VALVE INLET PRESSURE. PSIG
PRES..
PSIG 900 850 800 750 700 650 600 550 500 450 400 350 300
1000 —_— — — e — T =TT T T/
950 _ = — — e e = e
900 — — J— —_ -_— —_ —_ — — —_ — — —_—
850 BIY  — — —  —
200 31610 22550 20—  — e e e e —n
750 37110 30600 21800 € — @ — — e o
700 40860 35730 29420 21020 @ —= @ —  — e ol
850 43400 39200 34250 28280 20190 — _— —_ e -—_— e — B —
600 45010 41500 37470 32800 27090 19480 2 —-  — o — oo
550 45800 42840 39850 35730 31310 25940 18620 — @ — oo —
500 45850 43330 40530 37610 33330 29760 24630 17720 _ R — —_— —_— _
450 45870 43330 40730 38150 35260 31980 28080 2320 16680  —v  — o
400 —  —— 40760 38220 35680 33050 29980 26380  2I§W 15760 — ——r
350 — — —— —— 33120 30690 27910 24570 20460 14790 —0  —_
300  — — — et —_— 33240 ——— 28140 25610 22620 18360 13630 —
250 e — —_— —— ————  — —— 28150 25650 23200 . 21000 17100 10800
200 —_ - —  —  — a3 1m0 15350
175 — —  r— ———e —_— B — — —_— — _— e 18250 16000
150 —_— = = — — e s 18200
125 —_ — = — e e e ag7R0 —
110 —— —_— [R— N J— —_— ——— —_— — — —— PR —_—
100 — _— — —_— —_— — —_— —_— —_— P — —_— —
&5 ' — — — —_— e — —— — —_— — —_— _— —
75 — — = — —
60 _ —_— —— — _ — —_ — —_— — —_ —_ _
50 —_ N —_ —_ —_ — —_— — N —_ —_ —_ _—

5 —_ —_ I — —_— —_ —_— — —_— — —_ —_

‘Where capacities are not shown for inler and outler conditions, use the highest capacity shown under the applicable inlat pressure column,

Register. June, 1996, No, 486
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TABLE 41.33~1 (continued)

ORIFICE RELIEVING CAPACITIES
{Pounds per hoor per sguare inch)

ILHR 41.33

OUTLET PRESSURE REDUCING VALVE INLET PRESSURE, FSIG
;Rs%cs;" 250 200 175 150 125 100 25 75 60 50 40 30 2

1000 — R e — - J— — — J— J— _— —
950 _ — — e e
900 _— —— — _ — - — _ —_ — —_ S
850 _— — e e e e e
200 — N — —_— — ——— S J— — _ _ — —
750 —_ — — e e
700 — — — — — e
650 —_ — — e el e e e
600 N —_ N —_ — —_ —_— N — _ —_— - —
550 —_ = — e e —
500 —_— — e e e e e
450 —_ — — e e M
00 —_ —_ —_— — — B, - J— —_ - - R —
350 —_— — — e — e
300 —_— e e — e e e
250 P — — _ - - — S _ — — I —
200 10800 ——  — . o —
175 12600 7250 @ — @ — - e e
150 13400 9540 670 @ — —  — e e
125 13600 10800 8780 620 2 ——  — —
e 13600 11000 %460 7420 4550 2 — e — e e
100 13600 11000 9760 90 5630 @@ — @ — o e
g5 13600 11000  —— 3480 6640 4070 @ —— @ — — e
75 13600 11000 — —— 7050 4980 3180  —  — e
80 13630 1000 —  — 7200 5750 4540 3§20 @ — @ — — e
50 — M  —  — — 5020 5000 4230 2680 2 —  —— e e
40 S oo — — JR— — 5140 4530 3480 2470 S —_— S
30 — 11050 —  — —— e— e e 3860 3140 200 ——— e
25 —_ - — = —  —  ——  — — 34 258 1485 —
15 —_ —_— = = om0 om0 1
10 —_ — = — e e e e — 40

Where capacities are not shown for inlet and outlet conditions, use the highest capacity shown under the applicable iniet pressure column,

Register, June, 1996, No. 486
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TABLE 41.33-2
INTERNAL PIPE AREA

Nominal pipe size, Acmal  Approx. Approx.

el
STANDARD WEIGHT PIPE

inches External Internal Internal
Diameter, Diameter, Area, Square

inches Inches Inches
38 ... ... 0.675 0.49 0.19
2. .. 0.840 0.62 0.30
4. ... 1.050 0.82 0.53
T 1.315 1.05 0.86
-1/4 ..., .. 1.660 1.38 1.50
=172 . 1.900 1.61 2.04
2 e 2.375 207 3.36
2-W2 ... 2.875 247 4.78
3 . 33 3.07 7.39
3172 L. 4.0 3.55 9.89
A 4.5 4.03 12.73
e 5.563 5.05 19.99
1 6.625 6.07 28.89
- 8.625 8.07 51.15
10 ... 1.750 10.19 81.55
12 0 12.750 1209  114.80

Note: In applying Table 41.33-2, the arca of the pipe Is aiways based UPpOD Stan-
dard weight pipe and the inle1 size of the pressure reducing valve.

History: Cr. Register, February, 1988, No, 386, eff. 3~1--88: am. intro.. (1)(intro.),
(2). 1. and reer. (1) (2) and (b). Register. May, 1954, No. 461, eff 6-1-94; am. (1) ¢a),
Register, June, 1996, No. 435, ff. 7-1-96.

ILHR 41.34 Portable boilers. (1) CErTIFICATE REQUIRED.
The owner or user of a portable boiler located in Wisconsin or
brought into Wisconsin for use, shall possess a certificate of
operation issued by the department prior to use.

~ {2) BOILER REQUIREMENTS. The certificate of operation shall
be issued only after the following requirements are met:

(a) The boiler is of ASME construction;

(b) The boiler is installed according to the applicable Tequire-
ments of chs. ILHR 41 and 42; and

(c) An internal or external inspection of the boiler has been
made which is acceptable 1o the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-i-88.

ILHR 41.35 Interconnected boilers. When boilers of dif-
ferent maximum allowable working pressures with minimom
safety valve settings varying more than 6% are so connected that
steam can flow toward the lower pressure units, the latter shall be
protected by additional safety valve capacity, if necessary, on the
lower pressure side of the system. The additional safety valve
capacity shall be based upon the maximum amount of steam
which can flow into the lower pressure system. The additional
safety valves shall have at least one valve setat a pressure not o
exceed the lowest allowable pressure and the other valves shall be
set within 2 range not to exceed 3% above that pressure.

History: History: Cr. Register. Febrary, 1988, No. 386, eff, 3-1-88.

ILHR 41.36 Identification of boilers and pressure ves-
sels. (1) PERMANENT NUMBER. The owner or user of a boiler or
pressure vessel shall number each vessel in some permanent man-
ner and in an accessible location.

(2) REGISTRATION NUMBER. Boilers and pressure vessels sub-
ject to periodic inspections shall be identified by a registration
number supplied by the department. The registration number shall
be affixed to the vessel by an authorized inspector at a location
which can be easily viewed. ‘

History: Cr. Register. February, 1988, No. 386, eff. 3-1-88,

Register. June, Y996, No. 486
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ILHR 41.37 Maintenance. (1) CORROSION PREVENTION,
Al boilers and pressure vessels shall be installed and maintzined
in such a manner as 1o prevent excessive corrosion and deteriora-
tion. :

{2) SareconpiTiONSs. The inspector shall note conditions dur-
ing internal inspection. external inspection. or hydrostatic pres-
sure test and shall order changes or repairs which will place the
boiler or pressure vessel in a safe working condition.

Note: Sections VIand V11 of the ASME boiler and pressure vessel code. Racom-
mended Rules for Care and Operation of Heating Boilers and Recommended Rules
for Care of Power Boilers, are excellent guides for boiler owners and OpErators.

History: Cr. Register, February. 1988, No. 386, eff. 3-1-88.

ILHR 41.38 Reporting accidents, repairs and alter-
ations. (1) ACCIDENTS. Whenever a boiler or pressure vessel
fails and causes injury to any person. the owner or user shall report
the facts involved to the department within the following 24 hours.
The owner or user may not remove or disturb the boiler or pressure
vessel or any of its parts nor permit any such removal or distur-
bance prior to receiving authorization from the department.
except for the purpose of saving human life or further property
damage.

(2) REPAIRS AND ALTERATIONS. The owner or user shall repon
any repairs or alterations of a boiler or pressure vessel as required
in ch. ILHR 42.

(3) FUEL CONVERSIONS. The owner oruser shall report conver-
sions of boilers to other fueis.

History: Cr. Register, February, 1988, No. 386. eff. 3-1-88.

ILHR 41.39 Condemnation. (1) AvTHoRmY, Only the
department may condemn a boiler or pressure vessel. Any boiler
or pressure vessel declared by an authorized inspector to be unsafe
and beyond repair shall be referred 1o the department for con-
demnation proceedings.

(2) SymBoL. {a) Any boiler or pressure vessel confirmed by
the department to be unsafe for further use shall be stamped as fol-
lows:

. “CONDEMNED"
“Arrowhead Stamp x Wisconsin x Arrowhead Stamp”

(b) Letters used for the stamp shall be at least 3/8—inch high and
arrowheads shall be at least 1/2-inch wide.

(3) UNLawrcL USE. It shall be unlawful for any person, firm,
partnership or corporation to use, operate, or offer for sale for
operation within the state any condermned boiler or pressure ves-
sel.

History: Register, February, 1988, No, 386, eff. 3-1-88,

Subchapter IV—New Installations

ILHR 41.40 Application. The provisions of ss. ILHR 41 .40
10 41.48 shali apply to all boilers and pressure vessels installed
after the effective date of this section,

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.41 installation registration. (1) BoiLer oOr
PRESSURE VESSEL INSTALL ATION REGISTRATION. (2) Except as pro-
vided in par. (b}, the installation of any boiler or pressure vessel
shall be registered with the department by the installer before the
operation of the boiler or pressure vessel. Registration shall be in
writing on form SBD—6314.

Note: Sce Appendix A for a copy of form SBD-6314.

(b) Regisuration with the department is not required for:

1. Boilers and pressure vessels exempted from periedic
inspections in 5. [LHR 41.18; and

2. Instaliations in cities of the first class if an installation regis-
tration form has been filed with the appropriate city official.

{2) POWER PIPING INSTALLATION REGISTRATION. (a) Exceptas
provided in par. (b), the installation of any power piping systern
shall be registered with the department by the installer before the
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operation of the piping system. Registration shall be in writing on
form SB-5204.
Note: Sez Appendix A for a copy of form SB-5204.
(b) Registrarion is not required for:
1. Power piping of 2 inches nominal pipe size and smaller;
2. Installations in cities of the first class if an instaliation regis-
tration form has been filed with the appropriate city official:
3. Underground power piping systems which are not located
in 2 walk—in mnnei; and
4. Replacements, modifications and alterations to existing
systems and for new installations, any of which do not exceed 50
feet in length.

History: Cr, Register, February, 1988, No. 386, eff. 3-1-88: am, (1) {a) and {2)
(a), Register, December, 1992, No. 444, eff. 1-1-93.

ILHR 41.42 ASME code vessels. (1) ASME cope coM-
PLIANCE. Except as provided in ss. ILHR 41.43, 41.44 and 41 .45,
boilers and pressure vessels shall be constructed and installed in
accordance with the ASME standards adopted under s. ILHR
41.10. Boilers and pressure vessels designed to other national or
international standards may be approved if the design has been
accepted by a nationally recognized independent third party.

Note: The department will recognize the applicable case interpretations of the
ASME boiler and pressure vessel code as being acceptable.

{2) FILING WITH NATIONAL BOARD. Boilers and pressure ves-
sels constructed and instalied in accordance with the ASME stan-
dards adopted ins. ILHR 41.10 shall have the manufacturer’s data
report filed with the National Board and shall bear a National
Board number.

History: Cr Register. Fcbruzuy 1988, No. 386, eff. 3-1-88; am. (1), Register,
June, 1996, No. 486, off. 7-1-96.

ILHR 41.43 Wisconsin special vessels. Where it is not
possible or practical to construct z boiler or pressure vessel in
strict compliance with s. ILHR 41.42, the department may grant
a variance to the owner or user to permit the instaliation of the
boiler or pressure vessel as a Wisconsin special within the state of
Wisconsin. The department shall consider a variance request upon
Teceipt of a completed petition for variance form and the required
fee. The variance may be granted under the foliowing conditions:

Note: See s, ILHR 41.05 for further explanatory information.

(1) COMPARABLE SAFETY. (2) When the method of designing
or constructing the boiler or pressure vessel is not covered by the
ASME codes listed in s. ILHR 41.10, the department may approve
the instaliation provided adequate proof of comparable safety of
the design or construction is shown.

(b) Complete plans, calculations and specifications in dupli-
cate shall be submitted to and approved by the department before

-instaliation.

{c) The boiler or pressure vessel shall be stamped “Wisconsin
Special” if approved by the department.

(d) All other applicable requirements of the ASME code listed
in s. ILHR 41.10 shall be met.

(2) OWNER-BUILT. (a) When the boiler or pressure vessel is 1o
be built by an owner for the owner's use, the department may
waive the stamping required by the ASME codes listed ins. ILHR
41.10.

(b) Complete plans, calculations and specifications in dupli-
cate shall be submitted to and approved by the deparment before
installation.

(c) The boiler or pressure vessel shall be stamped “Wisconsin
Special” if approved by the department.

(d) All other applicable requirements of the ASME code listed
in s. ILHR 41.10 shail be met.

(3) LiMITED QUANTTTY. (a) When a small number of boilers or
pressure vessels is 1o be built by a mannfacturer, the department
may waive the stamping required by the ASME codes listed in s,
ILHR 41.10.

ILHR 41.46

(b) Complete plans, calculations and specifications in dupli-
cate shall be submitted io and approved by the depariment before
installation.

(c) The boiler or pressure vessel shall be stamped “Wisconsin
Special” if approved by the department.

(d) All other applicable requirements of the ASME code listed

ins. ILHR 41.10 shall be met.
History: Cr. Register, February, 1988, No. 386, eff, 3-1-88,

ILHR 41.44 U.S. department of transportation ves-
sels. Pressure vessels bearing the stamping of the United States
department of transporntation are not permitted as permanent stor-
age containers, but may be used as replaceable service cylinders
and as cylinders for storage of compressed natural gas.

Note: Complete requirements for storage of compressed natural gas are contained
inthe Nadonal Fire Protection Association (NFPA) standard number NFPA 52, avail-
able from the NFPA, Banerymarch Park, Quincy. MA 02269,

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88,

ILHR 41.45 Noncode vessels. (1) EXEMPTED VESSELS.
The following vessels are not required to be constructed and
installed in accordance with the ASME codes listed in Table
41.10:

(a) Water heaters and hot water storage tanks, provided water
temperatures do not exceed 210° F;

Note: See ch, ILHR 84 for requirements rclann« to water heaters and hot water
storage tanks.

{b) Vessels for containing water under pressure for domestic
supply, including those having an air space for expansion;

(c) Pressure vessels used for the processing or storage of water
at water temperatures not exceeding 210° E These vessels may
contain a steam or hot water coil or heat exchanger, provided the
steam is at or below a pressure of 15 psig and the hot water is at
or below a pressure of 160 psig and a temperature of 250° F;

(d) Pressure vessels used for water conditioning and filtration;
and

(e) Pressure vessels used in processing and storing of ferm-
ented beverages at temperatures not exceeding 140° F

[ (2) VESSEL IDENTIFICATION, The vessels listed in sub. (1) (b} (
! to (e) shall be identified with the manufacturer’s name. a seral |

L)

namber, the allowable working pressure, and the year fabricated.

(3) PRESSURE RELIEF REQUIREMENTS. {2) Except as provided
in par. (b), the vessels listed in sub. (1) shall meet the pressure
relief device requirements of the ASME codes listed in Table
41.10.

Note: Pressure relief devices are not required on each vessel of a system if the sys-
tem is properly equipped with pressure relief devices. For systems containing
unheated water storage Lanks. apressure relief device isneeded when the pressure—in-
dnaag source is capable of imposing 2 pressure greater than the design pressure of

the tanks,

(b) Water heaters and hot water storage tanks shall be equipped
with pressure—temperature relief devices in accordance with ch.

ILHR 84. )
History: Cr, Register, February, 1588, No. 386, eff. 3-1-88: r. and recr: {1) (2)
and(3) (b}, Register, December., 1992, No. 444, off. 1-1-93.

ILHR 41.46 Power piping. (1) GENErAL Power piping
shall be installed in accordance with the ANSI standard for power
piping, including addenda, Hsted in Table 41.10. The use of
slip—on flanges exceeding 4—inches nominal pipe size shall not be
permitted on power piping.

(2) BOILER EXTERNAL PIPING. Boiler external piping within the
scope of section I of the ASME code shall be installed in accord-
ance with the ANSI standard for power piping, including addenda,
listed in Tabie 41.10.

{3) AppLicaTION. This section applies 10 new systems as well
as all replacements, modifications, and alterations o existing sys-
tems.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; r. and rect, Register,
February, 1990 No. 410. eff. 3-1-90. &
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ILHR 41.47

ILHR 41.47 Multi-boiler installations. When hot water
heating boilers are instalied in multiples with a common header
and a commeon return, isolation valves may be elirninated between
units and the units may be considered as one boiler provided:

{1} Ourrur Lt No single unit exceeds 500,000 Btu per
hour output;

{2) PRESSURE RELIEF. Each unit has a pressure relief device as
required by the ASME code, or the common header has a pressure
relief device with sufficient relieving capacity for all units in the
installation; ‘

(3) ConTroLs. Each unit has operating comtrols and safety
controls acceptable to the department: and

{4) Low-water CUTOFE. The fuel supply to each unit is shut
off by a low—water cutoff in the event of low water in the system.

History: Cr. Register. February, 1988, No. 386, cff. 3—1-88.

ILHR 41.48 Organic fluid heat transfer systems. Boil-
ers and coil type heaters which utilize organic thermal fluids as a
heat transfer media shall be designed, constructed and installed in
accordance with the ASME standards adopted under s. ILHR
41.10.Piping for organic thermal fluids used as a heat mransfer
media and subject to temperatures in excess of 250° F shall be
installed in accordance with the ANSI standard for power piping
adopted under s. ILHR 41.10.

Note: See 5. [LHR 41.15 for inspection requirsments.

History: Cr. Register, February. 1988, No. 386, off. 3-1~88; am. Registet, May.
1994 No. 461, efi. 6~1-54,

ILHR 41.49 Wood—burning boilers. This section applies
to hand—fired wood-bumning boilers thar are used for space heat-
ing and that are not constructed and installed in accordance with
the ASME code. :

(1) DesIGN. (a) The boiler shall be constructed with self—con-
tained weatherproofing with no additional structure enclosing the
fired unit.

{b) The botler shall be listed by a nationally recognized testing
laboratory acceptable to the department.

Note: Examples of acceptable testing Taboratories includs, but are not limited to,
PFS Corporation, UL and Factory Mutual.

{¢) The boiler shail be designed for operation 2t atmospheric
pressure and be properly vented to prevent a positive pressure
condition.

(2) INSTALLATION REGISTRATION. The installation of the boiler
shall be registered with the department by the installer using form
SBD-6314.

Note: See Appendix A for a copy of form SBD-6314

(3) INSTALLATION. (a) The boiler shall be locaied away from
other structures in accordance with the manufacturer’s recom-
mendation. :

(b) The boiler shall be enclosed by fencing or other barriers to
prevent access by unauthorized persons.

(c) The boiler shall be manually fired and shall be limited to
using woed or other solid fuels as the source of energy.

(d) The installation shall be provided with means to prevent
freezing of the water supply and return lines.

(4) INsPECTION. (a) The installation shall be inspected by the
depariment for compliance with this section before the boiler is
placed in operation.

Note: Periodi¢ inspections will not be performed on wood-buming boilers.

(b) Fees for the instailation inspection shall be charged in
accordance with s, ILHR 2.03.

(5) REPAIRS. (2) Repairs to the boiler shall be made in accord-
ance with the manufacturer’s recommendations.

(b) Welded repairs to the boiler shall be made by welders quali-
fied in accordance with s. ILHR 53.53 or the ASME Code secticn
IX.

. Register, June, 1996, No. 486
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(c) The department shall be notified by the contractor of any

welded repairs to the boiler.
History: Cr. Register, December, 1992, No, 444, eff. 1-1-93; r.and reer. (2). (3)
(@), arn. (4) (a), Register, June, 1996, No. 486, ¢ff. 7-1-96.

Subchapter V--Nuclear Power Plants

ILHR 41.53 Application. The provisions of ss. ILHR 41.53
to 41.57 shall apply to all existing nuclear power plants and to al}
nuclear power plants constructed after March 1. 1988.

History: Cr. Register. February, 1988. No. 386, eff. 3-1-88.

ILHR 41.54 instaliationregistration. (1) OWNERREPORT
FILING BEFORE OPERATION, The owner of any nuclear class pressure
vessel within the scope of ASME code section 1. except those
vessels exempted from periodic inspections in s. ILHR 41.18,
shall file a copy of form N-3, ASME data report, with the depart-
ment before operating the pressure vessel.

Note: Form N-3 is available from the American Society of Mechanical Engineers.

(2) REGISTRATION OF BOILERS. PRESSURE VESSELS AND POWER
PIPING. All non—nuclear class boilers, pressure vessels and power
piping at nuclear power plants shail be registered with the depart-
ment as required by s. ILHR 41.41. The installation inspection
shall meet the requirements of s. ILHR 41.16.

Note: Large groups of vessels may be reported in summary form in lien of individ-
ual reports for cach vessel.
History: Cr. Register, February, 1988, No. 386. eff, 3-1-28.

ILHR 41.55 Periodic inspections. (1) In-service
INSPECTION PROGRAM. The owner or user shall file with the depart-
ment an in--service inspection plan as required by section XJ of the
ASME code. The department shall be notified at least 10 business
days prior to all planned shutdowns which include in-service
inspections.

Note: A copy of the in—service inspection plan aceepted by the nucear regulatory
commission will be acceptable to the department in satisfying the filing of an in—ser-
vice inspection plan.

(2) STATEMENT OF INSPECTION SERVICE CONTRACT. The owner
or user shall file a staternent with the department indicating pos-
session of an arrangement with an authorized inspection agency
to provide inspection services under section XI of the ASME
code. The staternent shall include the name and address of the cur-
rent authorized inspection agency.

(3) IN-SERVICE INSPECTION REPORT. Within 90 calendar days
after each in—service inspection, the owner or user shalj submit to
the department a copy of form NIS-1, owner’s data report for in—
service inspection, describing the inspections performed under
section XI of the ASME code. :

Note: Form NIS-1 is available from the American Society of Mechanical Engi-

DeeTrs.
(4) FREQUENCY OF INSPECTION. Pressure vessels located
within a nuclear containment may be inspected as part of the in—
service inspection. The vessels shall be inspected at least once
every 36 months. If operating conditions require, longer periods
not to exceed 3 months between inspections may be approved by
the department upon receipt of a written request for an extension.
The authorized inspection agency shall concur with the owner’s
request for extension by letter to the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 41.56 Welded repair. (1} RECORD OFREPAIR. Except
as provided in sub. (3), the owner or the owner’s agent shall fur-
nish the department, within 90 calendar days, a record of repair,
form SB-190, R-1 or NR-1, when any component within the
scope of ASME code section X1 is repaired by welding. Form SB-
190 shall be filed by organizations who do not possess an ASME
cemificate of authorization or a national board R or NR certificate.

Mote: No other supporting documents are required to be submitted to meet this
requirement.

Note: Multipie repairs to the same object may be reported on asingle report form,

Note: Se= Appendix A for copies of forms SB-190, R—1 and NR-1.
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(2) RECORD OF MODIFICATIONS, REPLACEMENT, ADDITIONS O
ALTERATIONS. Except as provided in sub. (3), when modifications,
replacements, additions or alterations are made by welding, the
requirement stated in sub. (1) shall apply.

(3) ExeMpmiON. Piping, valves and fintings of 2—inch nominal
pipe size and smaller are exempt from the requirements of this sec-
tion.

History: Cr. Register, February, 1988, No. 386, eff. 3=1-88.

ILHR 41.57 Report of incidents. The owner or the own-
er’s agent shall report to the department any incident involving
pressure-retaining components within the scope of section X of
the ASME code which requires notification to the 11.S. nuclear
regulatory commission. The report shall be filed coincident with
the report to the U.S. nuclear regulatory commission.

Note: Itis the intent of the department to avoid conflicts with the requitements of
the-11.8. nuclear regulatory commission.

ILHR 41.60 Application. History: Cr. Register, February, 1988, No. 386, ¢ff.
3-1-88, r. Register, june, 1996, No. 486, eff. 7=1-96.

ILHR 41.61 Maximum allowable working pressures. History: Cr. Register,
February, 1988, No. 386, eff. 3-1-83, . Register; June, 1996, No. 486, eff. 7-1-96.

ILHR 41.62 Code constructed vessels. History: Cr. Register, February,
1988, No. 386, eff 3-1-88, r. Register; June, 1996, No. 485, eff. 7-1~96.

ILHR 41.63 Pressure calculations for shells. History: Cr. Register, Febru-
ary, 1988, No. 386, eff. 3-1-88, r. Register, June, 1996, No. 486, efl. 7-1-96.

1LHR 41.64 Pressure calculations for flat heads and flat surfaces. History:
Cr. Register, February, 1988, Ne. 386, eff. 3-1-88, - Register, June, 1996, No.
486, eff. 7-1-96. .

ILHR 4165 Pressure calculations for dished heads. History: Cr. Register,
February, 1988, No. 386, eff. 3-1-88, . Register, Junie, 1996, No. 436, eff. 7—1-96,

ILHR 41.66 Dished head restrictions. History: Cr. Register, February. 1988,
No. 386, eff. 3-]-88, r. Register, June, 1996, No. 436, eff. 7—1-96.

ILHR 41.67 Pressure calculation for furnaces and circolar flues. History:
Cr. Register, February, 1988, No. 386, eff. 3-1-38, . Register, June, 1996, No.
436, off. 7-1-96.

ILHR 41.68 Boiler plate thickness. History: Cr. Register, February, 1988,
No. 386, eff, 3-1-88, . Register, June, 1996, No. 486, off, 7-1-96.

ILHR 31.69 Safety devices and other appliances. History: Cr. Register, Feb-
ruary, 1988, No. 386, eff. 3-1-88, . Register; June, 1996, No. 436, off. 7-1-96.

ILHR 41.69 Safety devices and other appliances. History: Cr. Register, Feb-
ruary, 1988, No. 386, off. 3-1-38, . Register, June, 1996, No. 456, efl. 7-1-96.

ILER 41.70 Factor of safety. History: Cr. Register, February, 1988, No. 386,
eff. 3-1-8%8, r. Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.71 Strength of materials. History: Cr. Register, February, 1988, No.
386, off. 3-1-88, r. Register, June, 1996, No, 486, eff. 7-1-96.

ILHR 41.57

ILHR 41.72 Shearing strength of rivets. History: Cr. Register, February,
1988, No. 386, eff. 3-1-83, r. Register, June, 1996, No. 486, ¢ 7=1-96.

ILHR 41.73 Efficiency of joint. History: Cr. Register, February, 1938, No.
386, eff. 3-1-88, r. Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.74 Ligament between parallel tube holes. History: Cr. Register,
February, 1988, No. 386, eff. 3-1-88, . Register, June, 1996, No. 436, eff. 7-1-96.

iLHR 41.75 Ligament between paralle]l tube holes. History: Cr. Register,
February, 1988, No. 356, efl. 3-1-88, r. Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.76 Maximun pressure for cast iron boilers. History: Cr. Register,
February, 1988, No. 386, efl. 3188, . Register, June, 1996, No. 486, eff, 7-1-96.

H.HR 41.77 Safety or relief valves required on boilers. History: Cr. Register,
February, 1988, No. 386, eff. 3—1-88, r. Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.78 Safety valves for low pressure steam. miniature and power boil-
ers. History: Cr. Register, February, 1988, No. 386, ¢ff. 3-1-88, . Register, June,
1996, No. 486, off. 7-1-96.

ILHR 41.79 Safety relief valves for hot water boilers. History: Cr. Register,
February, 1988, No. 386, eff. 3-1-88, . Register, June, 1996, No. 456, eff. 7-1-96.

ILHR 41.80 Thermometers for hot water boilers. History: Cr. Register. Feb-
ruary, 1988, No. 386, eff. 3-1-88, r. Register. June. 1956. No. 486, eff. 7-1-96.

ILHR 41.81 Water glass_ History: Cr. Register, February, 1988, No. 386, off.
3-1-88, r. Register, June, 1996, No. 486, eff. 7~1-96.

ILHR 41.82 Gage cocks. History: Cr. Register, February, 1938, No. 386, eff.
3-1-88, . Register, June, 1996, No. 486, eff. 7-1-946.

ILHR 41.83 Water column piping. History: Cr. Register, February, 1988, No.
386, off. 3-1-88, ©. Register, June, 1996, No. 486, eff. 7-1-96.

ILHR 41.84 Pressure gages. History: Cr. Register, February, 1988, No. 386,
eff. 3-1.-88, r. Register, June, 1996, No. 486, ff. 7-1-96.

TLHR 41.85 Stop valves on discharge outlets. History: Cr. Register. Febru-
ary, 1988, No. 356, efl. 3-1-88, r. Register, June, 1996, No. 436, eff, 7-1-96.

ILHR 41.86 Steam nrains . History: Cr. Register, February, 1988, No. 386,
off. 3138, r. Register, June, 1996, No. 486, eff. 7-1-96,

ILHR 41.87 Bottem blowofFor drain_ History: Cr. Register, February, 1988,
No. 386, eff. 3-1-88, r. Register, June, 1996, No. 456, off. 7-1-96_

ILHR 41.8% Feed pipe. History: Cr. Register, February, 1988, No. 386. off.
3-1-88, r. Register, June, 1996, No. 486, &Y. 7-1-96,

ILHR 41.89 Combustion regulators for boilers. History: Cr. Register, Feb-
riary, 1988, No. 386, eff. 3-1-88, . Register, June, 1996, No. 486, eff. 7-1~96.

ILHR 41.90 Washoutandinspection openings. History: Cr. Register, Febru-
ary, 1988, No. 386, eff. 3-1-88, r. Register, June, 1996, No. 486, efl. 7-1-96.

ILHR 41.91Threaded openings. History: Cr. Register, February, 1988, No.
336, cff. 3-1-88, r. Register, June, 1996, No. 486, off. 7-1-95,

Register, June, 1996, No. 486
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ILHR41.92 Boiler settingand instaliation. History: Cr. Register, February,  eff. 3-1-8%, . Register, June, 1996, No. 486, eff. 7-1-56.
1988, No. off. 3-1-88, r. Register, June, 1 N ol 7.1.96, .
782, No. 386, une, 1996, No. 386, ILHR 41.94 Pressure refief devices required for unfired préssure vessels.
History: Cr. Register, February, 1988, No. 386, eff. 3-1-88, r. Register, June,
ILHR 4193 Boiler doors. History: Cr. Register, February, 1938, No. 385, 1996, No. 486, eff. 7-1-96.

Next page is numbered 29
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ILHR 42.04 Reports. (1) GENERAL. Except as provided in
sub. {2}, anyone making welded repairs or alterations in
accordance with these rules shall furnish the department
with a report of every welded repair or alteration. The re-
port shall be signed by the authorized inspector who in-
spected or approved the repair or alteration. The owner of
the equipment shall retain 2 eopy of the report for review
by an authorized inspector. The report shall contain the
information indicated on department form SB-190 or Na-
tional Board Form R-1. Form $B-190 sha]l be filed by or-
ganizations who do not possess an ASME certificate of au-
thorization or a National Board R certificate.

Note: See Appendix A for sarhple copies of forms SB-190 and R-1.

(2) ExemprIONs. The following items require the prior
approval of the authorized inspector but are exempt only
from the reporting requirements of sub. {1):

{a) The welded repair or replacement of tubes in boilers
or pressure vessels; and .

{b} The welded repair or replacement of piping, nozzles,
valves and fittings of Z-inch nominal pipe sizes and
smaller.

(3) OTHER REQUIREMENTS. All other requirements of
this subchapter shall apply.

History: Cr. Register, February, 1988, No. 386, eff. 3-1.88.

ILHR 42.05 Hydrostatic and nondestructive tests. If, in
the opinion of the authorized inspector, a hydrostatic test
is necessary, the test shall be applied at a pressure of at
least the operating pressure, but not to exceed 150% of the
maximum allowable working pressure. In lie: of o hydro-
static test, if approved by the authorized inspector, radio-
graphic festing, ultrasonic testing, or other applicable
nondestructive testing of the repair may be utilized. All
tests shall be applied after the repair has been completed.

Note: Where water is used in a hydrostatic test, the temperature of the
water should not be less than 74°F and the maximum temperature during
inspection should not exceed 120°F. 11 a test is conducted at 1% times the
maximum allowable working pressure {MAWP) and the owner specifies a
temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close exam-
ination.

History: Cr. Register, February, 1988, No. 386, off. 3-1-88.

ILHR 42.06 Welding procedure specifications. Anyone
undertaking repairs or alterations shall have available at
the job site a written welding procedure specification ac-
ceptable to the autharized inspector that shall be followed
in making the necessary repair and also 2 record of proce-
dure qualification tests. Welding procedure specifications
shall have been prepared and qualified in accordance with
the requirements of section [X of the ASME code.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-8%.

ILHR 42.07 Welders. (1) WELDER QUALIFICATIONS. Any-
one undertaking repairs or alterations shall have available
at the job site records of welder qualification tests showing

ILHR 42.08

that each welder to be employed on the work has satisfac-
torily passed tests as prescribed in section IX of the
ASME code.

(2) WELDING TESTS. Preparation of welding procedure
specifications and the conducting of tests of procedures
and welders shall be the responsibility of the party under-
taking repairs or alterations. Before repairs or alterations
are started, the inspector shall examine the written weld-
ing procedure and records of qualification tests to deter-
mine if procedures and welders have been properly quali-
fied as required in section IX of the ASME code. Witness-
ing of the tests by the inspector is not mandatory, but the
inspector shall have the right to call for and witness the
making of test coupons by any welder, at any time, and to
observe the physical testing of the coupons.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.08 Welded repairs of cracks. (1) REMovAL OF
DEFECTS. A repair of a defect, such as a erack in a welded
Joint or base material, may not be made until the defect
has been removed. A suitable nondestructive examination
method shal] be used to assure complete removal of the
defect. If the defect penetrates the full thickness of the
material, the repair shall be made with a complete pene-
tration weld such as a double butt weld or a single butt
weld with or without backing.

Note: Before repairing 2 cracked area, care should be taken to investi-
gate its cause and to determine its extent. Where circumstances indicate
that the crack is likely to recur, consideration should be given to removing
the cracked area and installing a patch or other corrective Ineasures.

(2) CRACKS IN UNSTAYED AREAS. Cracks in unstayed
shells, drums or headers of boilers or pressure vessels may
berepaired by welding, providing the cracks do not extend
between rivet holes in 2 longitudina} seam or parallel to a
rivet seam within & inches, measured from the nearest
caulking edge. The total length of any one such erack may
not exceed 8 inches. Cracks of a greater length may be
welded, provided the complete repair is radiographed and
stress relieved in accordance with s. ILHR 42.16. Cracks
in unstayed areas shall be repaired as specified in Figure
42.08-1 or by other equivzlent methods.

{3) CRACKS IN STAYED AREAS. Cracks of any length in
stayed areas may be repaired by fusion welding except
that multiple or star cracks radiating from rivet or
staybolt holes shall not be welded. Cracksin stayed areas
shall be repaired as specified in Figure 42.08-1 or by other
equivalent metheds.

(4) CRACKS IN UNSTAYED FURNACES. Cracks of any
length in unstayed boiler furnaces may be welded, pro-
vided the welds are thermally stress relieved in accordance
with s. ILHR42.16, Welds applied from one side only
shall be subject to the approval of the authorized inspec-
tor. Field repair of cracks at the knuckle or the turn of the
flange of the furnace opening are prohibited unless specfi-
cally approved by the department.

Register, May, 1994, No. 461
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ILHR 42.08
Figure 42.08-1
RIVET AND STAYBOLT HOLE CRACKS

04c¥doodgo

Fire Cracksat Girth Seams Cireumferential Cracks at Girth Seams

O

o

o]

Cracks in Stayed Plates

Fire Cracks at Door Openings

Cracks radiating from rivet or staybolt holes may be repaired if the
plate is not seriously damaged. If the plate is seriously damaged, it shall be
replaced. The repair method shall be as foliows;

a. Prior to welding, the rivets or staybolts from which the cracks extend
and the adjacent rivets or staybolts shall be removed.

b. In riveted joints, tack bolts shall be replaced in alternate holes to hold
the plate laps firmly.

c. The cracks shall then be prepared for welding by chipping, grinding or
gouging.

d. In riveted joints, cracks which extend past the inner edge of the plate
Iap shall be welded from both sides.

e. Rivet holes shall be reamed before new rivets are driven.

{. Threaded staybolt holes shall be retapped and new staybolts properly
driven and headed.

History: Cr. Register, February, 1988, No. 386, ef. 3-1-88.

ILHR 42.09 Wasted areas. (1} SHELLS, DRUMS AND HEAD-
ERS. Wasted areas in stayed and unstayed shells, drums
and headers may be built up by welding provided that in
the judgement of the authorized inspector the strength of
the strueture will not be impaired. Where extensive weld
build-up is employed, the authorized inspector may re-
quire an appropriate method of nondestruetive examina-
tion for the complete surface of the repair. Wasted areas
shall be built up by welding as specified in Figure 42.09-1
or by other equivalent methods.

- (2} ACCESS OPENINGS. Wasted areas around access open-
ings may be built up by welding provided that in the
judgement of the authorized inspector the strength of the
structure will not be impaired, or they shall be repaired as
specified in Figure 42.09-2 or by other equivalent methods.
In boilers, the area to be repaired may not be closer than 2
inches from any knuckle.

(3) FLANGES. (a) Wasted flange faces may be cleaned
thoroughly and built up with weld metal. Built-up flange
faces should be machined in place, if possible, and shall be
machined to a thickness not less than that of the original
flange or that required by calculations in accordance with
the provisions of the applicable section of the ASME code.

Register, May, 1994, No, 461

(b} Wasted flange faces may also be remachined in place
without building up with weld metal provided the metal
removed in the process does not reduce the thickness of the
flange to 2 measurement below that caleulated in par. (a).

{e) Flanges that leak because of warpage or distortion
and that cannot be repaired shall be replaced with new
flanges that have at least the dimensions conforming to
the applicable section of the ASME code.

{4) TUBES. Wasted areas on tubes may be repaired by
welding provided that in the judgement of the authorized
inspector the strength of the tube has not been impaired.
Where deemed necessary, competent technical advice
shall be obtained from the manufacturer or from another
qualified source. This may be necessary when considering
such items as size limitations of repaired areas, minimum
tube thickness to be repaired, tube environment, location
of the tube in the boiler and other similar conditions.

Figure 42.09-1
WELD BUILD-UP OF WASTED AREAS

RIVETS AND STAYBCLTS

a. Prior to welding, the rivets or stayboits in the wasted area shall
be removed.

b. Threaded staybolt holes shall be retapped after welding.
c. Rivet holes shall be reamed after welding.

d. Welding may not cover rivet or staybolt heads.

TUBESHEET
a. Prior to welding, the tubes in the wasted zrea shall be removed.

b. After welding, the tube holes may be reamed before new tubes
are installed.

‘Wasted areas in stayed and unstayed surfaces may be built up by weid-
ing provided that in the judgment of the authorized inspector the strength
of the structure will not be impaired. Where extensive weld build-up is em-
ployed, the authorized inspector may require an appropriate method of
nondestructive examination for the compiete surface of the repair.
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Figure 42.09-2
REPAIRS FOR ACCESS OPENINGS
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A badly wasted manhole flange may be removed and replzced with a
ring-type frame as shown above. The requirements of s. ILHR 42,17 (1) for
flush patches shall be met. A full penetration weld shall be required. The
weld may either be double welded or welded from one side with or without a
backing ring.

Wastad area removed— ?__F/—Or'rgmal edge of apening

LT ——FRing

I

Minwmum lap
T (127 mm)

Preasure Side

A badly wasted area around 2 handhole opening shall be repaired by
adding a ring as shown above on the inside of the object.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88,

ILHR 42.10 Seal welding. (1) SEAL WELDING OF TUBES.
Tubes may be seal welded provided the ends of the tube
have sufficient wall thickness to prevent burn-through and
the requirements of the appropriate sections of the ASME
code are satisfied. Seal welding of tubes shall be done as
specified in Figure 42.10-1 or by other equivalent methods.

{2) SEAL WELDING OF RIVETED JOINTS. Edges of butt
straps or of plate laps and nozzles or connections attached
by riveting may be restored to original dimensions by
welding. Seal welding may not be used except with the spe-
cial approval of the authorized inspector, and in no case
where cracks are present in riveted areas. Seal welding
shall be done as specified in Figure 42.10-2 or by other
equivalent methods.

33
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Figure 42.10-1
SEAL WELDING OF TUBES

Tubes may be seal welded provided the ends of the tubes have sufficient
walt thickness to prevent burn through. Seal welding shali be applied with
2 maxitnum of three light layers in lieu of one or two heavy layers.

In watertube boilers, tubes may be seal welded on the inside or outside
of the tubesheet.

Figure 42.10-2
SEAL WELDING OF RIVETED JOINTS

Throat Approx. 1/8 in. (3.2 mm)

TYPICAL RIVET JOINT SHOWING SEAL WELD

Seal welding of rivited joints requires the approval of the department.
Seal welding may not be considered a'strength weld. Seal welding shall be
applied in one light Jayer if practicable, but not more than two layers shall
be used.

Prior to welding, the area shall be examined by an appropriate method
of nondestructive examination to assure that there are no eracks radiating
from the rivet holes. If necessary, the rivets shall be removed to assure
complete examination of the area. Seal welding may not be performed if
cracks are present in riveted areas.

History: Cr. Register, February, 1988, No. 386, eff. 3-1.88.

ILHR 42.11 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 remain-
ing tube or pipe is not less than 90% of that required by
the applicable section of the ASME code.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.12 Materials. The materials used in making re-
pairs or alterations shall conform to the requirements of

Register, May, 1994, No. 461
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ILHR 42.12

the applicable section of the ASME code. Materials shall
be of known weldable quality, have at least the minimum

physical properties of the material to be repaired and be

compatible with the original material. The thickness of
any patch shall be at least equal to, but not more than %-
inch greater than, the material being patched. Carbon or
alloy steel having a carbon content of more than 0.35%
may not be welded.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.13 Replacement pressure parts. Replacement
parts shall be classified as follows:

(1) PARTS ASSEMBLED BY FORMING. Replacement parts
which will be subject to internal or external pressure and
that consist of materials which may be formed or assem-
bled to the required shape by bending, forging or other
forming methods, but on which no shop fabrication weld-
ing is performed, may be supplied as material. Material
and part identification shall be supplied in the form of bills
of materials and drawings with ASME code compliance
certified in a statement by the parts supplier.

Note: Examples include seamless or welded tubes or pipe supplied sepa-
rately or in bundles; forged nozzles; heads or tube sheets forged or
machined from a single piece of material; subassembiies of tubes or pipe
attached together mechanically.

(2) WELDED -PARTS NOT REQUIRING INSPECTION. Re-
placement parts which will be subject to internal or exter-
nal pressure and that are preassembled by welding, but on
which shop inspection is not required by the ASME code,
shall have the welding performed in accordance with sec-
tion IX and other applicable sections of the ASME code.
The replacement part assembly identification shall be sup-
plied in the form of bills of material and drawings. The
supplier or manufacturer shall certify that the material,
design and fabrication are in accordance with the applica-
ble section of the ASME code.

Note: Examples include boiler furnace panel wall or foor assemblies;
prefabricated openings in boiler furnace walls such as burner openings, air
ports, inspection openings or soot blower openings.

(3) WELDED PARTS REQUIRING INSPECTION. Replace-
ment parts whick will be subject to internal or external
pressure and that are fabricated by welding and which re-

. quire shop inspection by an anthorized inspector, shall be
fabricated by 2 manufacturer having an ASME certificate
of authorization and the appropriate code symbol stamp.
The item shall be inspected, and stamped with the appli-
cable code symbol and the word “PART”". A completed
manufacturer’s partial data report shall be supplied by the
manufacturer,

History: Cr. Register, February, 1988, No. 386, eff. 3-3-88,

ILHR 4214 Welding procedures. Groove welds shall
completely penetrate the thickness of the material being
welded. If possible, welding shall be applied from both
sides of the plate or a backing strip or ring may be used to
ensure complete penetration. Manually applied welds
shall have a convex surface on both sides if applied on both
sides 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 are not permitted. The reinforce-
ment may be chipped, ground, or machined off flush with
the base metal, if so desired, after the welding has been
completed.

History: Cr. Register, February, 1988, No. 386, of. 3-1-38.
Register, May, 1994, No. 461

ILHR 42.15 Preheating. (1) GENERAL. Preheating may be
required during welding to assist in completion of the
welded joint. Where deemed necessary, advice shall be
sought from a qualified source.

Note: See ASME code section VIIT Appendix R for further explanatory
inforrmation.

(2) PREHEAT AND INTERPASS TEMPERATURES. The weld-
ing procedure specification and gualification for the mate-
rial being welded shall specify the preheat and interpass
temperature requirements.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.16 Postweld heat treatment. (1) GENERAL. In re-
pairing carbon or low alley steels, postweld heat treat-

ment shall be required if it would be required for new con-
struction by the ASME code.

Note: Under certain conditions, postweld heat treatment as outlined in
sub. (1) may be inadvisable or impractical. In these instances, any other
method of postweld heat treatment or special welding method acceptable
to the authorized inspector may be used. Examples of Special welding
methods for P1 and P3 materials are described in sub. (3). Where deemed
Tecessary, competent technical advice should be obtained from the mann-
facturer of the object or from another qualified source.

(2) ALTERNATIVE METHODS. When methods other than
postweld heat treatment are used, the authorized inspec-
tor shall be assured that the requirements of sub. (3) are
met.

(3) WELDING METHODS AS ALTERNATIVES TO POSTWELD
HEAT TREATMENT. T'wo welding methods that tmay be used
as alternatives to postweld heat treatment are given in
pars. {a) and (b) as a general guide. The use of these alter-
natives is limited to P1 and P3 steels, and to the more rou-
tine repairs required in boiler and pressure vessel mainte-
nance. They may not be used in highly stressed areas, or if
service conditions are conducive to stress corrosion crack-
ing or, in some cases, to hydrogen embrittlement.

(a) Method 1, higher preheat temperature. 1. Material ap-
plicability. The use of method 1 shall be limited to P1
groups 1, 2 and 3 steels and P38 groups 1 and 2, except Mn-
Mo, steels.

2. Method details. The materials to be welded shall be
preheated “o at least 300°F and maintained at this temper-
ature dr ing welding. The 300° F temperature shall be
checked to assure that 4 inches of the steel on each side of
the joint, or 4 times the plate thickness, whichever is
greater, will be maintained at the minimum preheat tem-
perature. The maximum interpass temperature shall be
450°F.

Note: In the use of this method it should be ascertained that the notch
ductility in the as-weided condition is adequate at operating and pressure
test temnperatures. When this alternative meets the above requirements,
any code credit for postweld heat treatment can be continued.

f b) Method 2, half bead welding technigue. 1. Material ap-
plicability. The use of method 2 shall be limited to groups
1, 2 and 3 for both P1 and P3 steels.

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

b. The depth of the repair may not be greater than %-
inch or 10% of the base metal thickness, whichever is less,
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and the individual area may not be greater than 10 square
inches.

¢. When this method is used, it shall require the ap-
proval of the department. The authorized inspector shall
assure that the method has been gualified in accordance
with the guidelines of section IX of the ASME code.

3. Method details. a. Step 1. The weld area shall be
preheated 2and maintained at a2 minimum temperature of
350°F during welding. The maximum interpass tempera-
ture shall be 450°F.

b. Step 2. The initial layer of weld metal shall be depos-
ited over the entire area with a %-inch maximum diameter
electrode. Approximately one-half the thickness of this
Iayer shall be removed by grinding before depositing sub-
sequent layers. Subsequent layers shall be deposited with
2 5/32-inch maximum diameter electrode in 2 manner to en-
sure tempering of the prior beads and their heat affected
zones. Partial removal of these subsequent layers is not
required. A final temper bead weld shall be applied to a
level above the surface being repaired without contacting
the base material but close enough to the edge of the un-
derlying weld bead to assure tempering of the base mate-
rial heat affected zone.

c. Step 3. The weld area shall be maintained at a tem-
perature of 400-500°F for 2 minimum period of 4 hours af-
ter completion of the weld repair. The final temper bead
reinforcement layer shall be removed substantially flush
with the surface of the base material.

(4) JOINTS BETWEEN AUSTENITIC STAINLESS STEELS.
Postweld heat treatment is neither required nor prohib-
ited for joints between austenitic stainless steels, It may
not be attempted except in accordance with the recom-
mendations of the manufacturer of the material or the re-
quirements of the applicable section of the ASME code.

Note: See ASME code, section VIII, division 1, paragraph UHA-105.

(5) PEENING. In lieu of postweld heat treatment of car-
bon steels, peening or other methods aceeptable to the au-
thorized inspector may be used.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.17 Welded patches. (1) FLUSH PATCHES. The
weld around a flush patch shall be a full penetration weld
and the aceessible surfaces shall be ground flush where re-
quired by the applicable section of the ASME code. The
welds shall be subjected to the nondestructive examina-
tion method used in the original construction or an aceept-
able alternate. Flush welded patches shall be applied as
specified in Figure 42.17-1 or by other equivalent methods.

(2) TUBE PATCHES. In some situations it is necessary to
weld a flush patch on a tube, such as when replacing tube
sections and accessibility around the complete circumfer-
ence of the tube is restricted, or when it is necessary to

ILHR 42.17

repair a small bulge, This isreferred to as a window patch.
Window patches shall be applied as specified in Figure
42.17-2 or by other equivalent methods.

(3) LAPPED AND FILLET WELDED PATCHES. Lapped and
fillet welded patches may be applied provided they are not
exposed to radiant heat. Lapped and fillet welded patches
may be applied on the pressure side of the sheet. The maxi-
mum diameter of the opening repaired may not exceed 8
inches or 16 times the thickness of the plate. Lapped and
fillet welded patches shall have a minimum lap of %-inch.
If the area to be patched includes a riveted seam, rivets
shall be removed before the pateh is applied and new rivets
driven before the pateh is welded at the edges. New
staybolts shall be installed in the patched area, and the
heads of the staybolts shall not be covered by welding.

Figure 42.17-1
FLUSH PATCHES

|

O

1

FLUSH PATCHES IN UNSTAYED AREAS
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FLUSH PATCHES IN STAYED AREAS

Before installing a flush pateh, the defective metal shall be removed un-
til sound metal is reached. The patch shall be rolled or pressed to the proper

shape or curvature. The edges shall align without overlap.

In stayed areas, the weld seams shall come between staybolt rows or
riveted seams.

Patches shall be made from material that is at least equal in quality and
thickness to the original material.

Patches may be of any shape or size. Corners of patches shall have a
radius of such size as is necessary to avoid creating a stress point.

Register, May, 1994, No. 461
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ILHR 42.17
Figure 42.17-2
TUBE WINDOW PATCHING METHOD
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It may be necessary to weld a flush patch on a tube, since in some situa-
tions, accessibility around the complete circumference of the tube is re-
stricted. Window patches shall be applied as follows:

a. The pateh shall be made from tube material of the same type, diame-
ter and thickness as the one being repaired,

b. Fitup of the patch is important to weld integrity. The root opening
shall be uniform arcund the patch.

¢. The gas tungsten-arc welding process shall be used for the initial pass
on the inside of the tube and for the initial pass joining the patch to the
tube.

d. The balance of the weld may be comnpleted by any appropriate weld-
ing process.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88; am. (3), Reg-
ister, December, 1992, No. 444, eff, 1-1-93.

ILHR 42.18 Stays. Threaded stays may be replaced by
welded-In stays provided that in the judgment of the au-
thorized inspector the plate adjacent to the staybolt has
not been materially weakened by wasting away. All re-
quirements of the ASME code governing welded-in stays
shall be met, except that stress relieving other than ther-
mal may be used as provided in s. ILHR 42.16.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.19 Additional acceptable repair methods. Re-
pairs and repair methods not covered in this chapter may
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be used if acceptable to the authorized inspector. Addi-
tional methods iHlustrated in Figures 42.19-1 and 42.19-2
are acceptable if performed as specified in the figures.

Figure 42.19-1

ACCEPTABLE REPAIRS FOR CORRODED
OR WORN HEADS OF VERTICAL TUBE
OR SIMILAR TYPE BOILERS

1. Flusk Butt Welded Head

‘With this repair, the old head shall be cut close to the peint of tangeney
of the knuckle of the flange, and the new head, previously drilled for
tube holes and beveled for adequate welding groove, shall be butt
welded to the Janged seetion of the old head. A back up ring, inserted in
sections if necessary, shall be used to ensure weld penetration for the full
head thickness.

2. Lapped and Fillet Weided Head

With this repair, the new head shall be lapped under the flange knuckle
of the old head, previously slotted as shown to admit the new head, and
then fillet welded at the edge.

3. Segmental or Pie-Shaped Butt Welded Patch
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Figure 42.19-2
ACCEPTABLE FURNACE RENEWAL
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Longitndinal seam in furnace double butt-welded and
thermally stress-relieved

For repair, the final joint to each head may be stress-relieved by peen-
ing. The furnace may be welded into a riveted boiler by using adaptable
end closures. Ringed furnaces shall be thermally stress-relieved after longi-
tndinal seam and rings have been appiied.

History: Cr. Register, February, 1988, No. 386, off. 3-1-88.

ILHR 42.20 Repairs to noncode vessels. Welded repairs
or alterations to pressure vessels not covered by section
VIII of the ASME code shall be performed in accordance
with the pressure vessel manufacturer’s recommendations
and section IX of the ASME code. If the pressure vessel
manufacturer is no longer in business, recommendations
of a pressure vessel design engineer may be aceceptable.

History: Cr. Register, February, 1988, No. 286, eff. 3-1-88.

Subchapter I — Riveted Repairs

fLHR 42.25 Riveted patches. (1) GENERAL. When riveted
patches are used, they shall be designed and applied using
methods acceptable to the department.

Note: Information regarding the use of riveted patches is available from
the department and may be found in Wisconsin Administrative Code chap-
ters Ind 41-42, Boiler and Pressure Vessel Code, Register, May, 1974, No.
221.

(2) MATERIALS FOR RIVETED PATCHES. Patch material
shall meet the applicable requirements of s. ILHR 42.12.

(3) REPORT OF RIVETED REPAIR. Anyone making a riv-
eted repair shall furnish the department and the owner of

ILHR 42.31

the equipment with a report of the repair as specified
under s. ILHR 42.04.

{4) PRESSURE TEST. The authorized inspector may re-
quire a pressure test, as specified in s. ILHR 42.05, after
completion of a riveted repair.

History: Cr. Register, February, 1988, No. 386, off, 3-1-88.

Subchapter III — Rerating and Derating

ILHR 42.30 Rerating of a boiler or pressure vessel. {1)
GENERAL REQUIREMENTS. Rerating of a boiler or pressure
vessel by increasing the maximum alowable working pres-
sure or temperature shall be considered an alteration and
may be done only after the requirements of pars. (a) to(d)
have been met.

(2} Revised calculations verifying the suitability of the
vessel for the new service conditions shall be requested
from the original manufacturer and shall be made availa-
ble to its authorized inspection agency. Where these caley-
lations cannot be obtained from this source, they shall be
brepared by an organization in possession of a valid
ABME certificate of authorization, provided the altera-
tions are within the scope of the authorization, and they
shall be made available to its authorized inspection
agency.

(b) All reratings shall be established in accordance with
the requirements of the code to which the boiler or pres-
sure vessel was built, or by computation using the appro-
priate formulas in the edition of the ASME code listed in
Table 41.10, if al] essential details are known to definitely
comply with this edition of the code.

{¢) Current inspection records shall verify that the
boiler or pressure vessel is satisfactory for the proposed
service conditions.

(d) The boiler or pressure vessel rerating shall be accept-
able to the authorized inspection agency performing the
periodic inspections of the objeet under chs. ILHR 41 and

(2) NAMEPLATE AND REFORT REQUIREMENTS, The re-
quirements of s. ILHR 42.08 (2)-(4) shall be met and an
alteration report shall be submitted in accordanee with s,
ILHR 42.04.

History: Cr. Register, February, 1988, No. 386, ff. 3-1-88,

ILHR 42.31 Derating of a boiler or pressure vessel. (n
GENERAL REQUIREMENTS. Derating of a boiler or pressure
vessel by decreasing the maximum allowable working
pressure may be done only after the requirements of subs.
(2) to (4} have been met. Derating may be initiated by the
owner or the anthorized inspector.

{2) NAMEPLATE REQUIREMENTS. When a boiler or pres-
sure vessel is derated, an additional nameplate shall be
permanently attached. The nameplate for derating shall
be as follows:

Register, May, 1994, No. 461
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ILHR 42.31

DERATED

PSIGAT ... = °F
{Temp)

(MAWP)

(Wisconsin Registration Number)

(Date Derated)

(3) NAMEPLATE ATTACHMENT. Attachment of the name-
plate shall be witnessed by the authorized inspector.

(4) REPORTS. The authorized inspector shall report the
derating to the department.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-83.

Subchapter IV —
Safety and Safety Relief Valve Repairs

ILHR 42.35 Safety and safety relief valve repairs. (1)
DEFINITIONS. {a) Repair of a safety valve or safety relief
valve means the replacement, remachining or cleaning of
any critieal part; lapping of seat and disc or any other op-
eration which may affect the flow passage, capacity, func-
tion or pressure retaining integrity; and disassembly, reas-
sembly and adjustments which affect the safety valve or
safety relief valve function.

(b) Safety valves and safety relief valves on which the
seals have been broken shall be subject to the require-
ments for repairs.

(¢} The initial adjustments of a new safety valve or
safety relief valve on a boiler or pressure vessel are not
considered a repair if made by the manufacturer or assem-
bler of the valve.

(2) AUTHORIZED REPAIRS. Repairs to safety valves and
safety relief valves shall be performed by an organization
in possession of one or more of the following:

(a) ASME V, HV or UV code symbol stamp;

(b) National Board VR stamp covering the work to be
performed; or

(¢} An owner’s program of repair limited to adjustments
of set pressure and blowdown performed by trained and
qualified people and authorized by the department.

Note: Repairs made in accordance with par. (¢} may void original valve
manufacturer’s warranty.

(3) AUTHORIZED ADJUSTMENTS. The department may
authorize properly trained and qualified employes of
boiler or pressure vessel users to make external adjust-
ments to set pressure and blowdown to safety valves and
safety relief valves owned by them provided the adjusted
settings and capacities and the date of the adjustment are
recorded on a metal tag secured to the seal wire. All exter-
nal adjustments shall be resealed showing the identifica-
tion of the organization making the adjustments.

{4) NAMEPLATES. (a) Except as provided in sub. {8),
when a safety valve or safety relief valve is repaired, a
metal repair nameplate stamped with the information re-
quired by par. (b) shall be welded or otherwise perma-
nently attached to the valve either above, adjacent to or
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below the original stamping. On small valves, 2 metal tag
showing the repair nameplate information may be se-
curely attached to the repaired valve.

{b) The information on the valve repair nameplate shall
include the name of the repair organization, the symbol
stamp and symbol stamp number, and the date of repair.
The nameplate shall be as shown in Figure 42.35. If the set
pressure has been changed, the new set pressure and ca-
pacity shaill be indicated and the original nameplate or
stamping shall be modified by marking out, although leav-
ing legible, the prior set pressure and capacity. The new
capacity shall be based on that for which the valve was
originally certified. Only the current repair nameplate
need be attached to the valve with the original or dupli-
cate nameplate.

{5) ILLEGIBLE OR MISSING NAMEPLATES. (2) When the in-
formation on the original manufacturer’s nameplate or
stamping is illegible, the manufacturer’s nameplate or
stamping shall be augmented by 2 nameplate stamped
“duplicate” which contains all information required by
the applicable section of the ASME code, except the *““V”
or “UV” symbol and the NB mark, The repair organiza-
tion nameplate, with the serialized “VR” stamp and other
required data specified in sub. (4) (b), shall make the re-
pairer responsible to the owner and the department that
the information on the duplicate nameplate data is cor-
rect. If the owner specifies a set pressure or blowdown
change, thése new parameters and new capacity shall be
stamped on the duplicate nameplate in addition to ap-
pearing on the valve repairer’s nameplate.

{b) When the original valve manufacturer’s nameplate
is missing, the repair organization may not perform re-
pairs to the valve under the “VR” program unless the
valve can be positively identified and original nameplate
data can be obtained from the original valve manufac-
turer, the repairer’s inhouse sources or the Naticnal Board
capacity certification. Valves that can be positively identi-
fied shall be equipped with a duplicate nameplate as de-
scribed in par. (a) as well as the repairer’s “VR’ stamped
nameplate. The repalrer s responsibilities for data aceu-
racy as identified in par. (a) shall apply.

Figure 42.35
VALVE REPAIR NAMEPLATE

(name of vaive repair firm)

(set pressure) (capacity)

{date of repair)
No.

(Symbel stamp no.)

Note 1: The nameplate should be stamped with the valve repair symbol
stamp.
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Note 2: Capacity should be indicated only when set pressure has been
changed.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapter V — Secondhand Vessels

ILHR 42.40 Application. Sections ILHR 42.40 to 42.46
shall apply to secondhand boilers and secondhand pres-
sure vessels.

History: Cr. Register, February, 1988, No. 386, ef. 3-1-88.

ILHR 42.471 Existing vessels. Secondhand boiiers and
secondhand pressure vessels, originally installed in Wis-
consin and not constructed and stamped according to
some edition of the ASME Code, may be reinstalled if the
maximum allowabie working pressure is recalculated with
a factor of safety of 6. :

History: Cr. Register, February, 1988, No. 386, of. 3-1-88.

ILHR 42.42 Vessels from out-of-state. Secondhand boil-
ers and secondhand pressure vessels, from out-of-state,
shall be constructed and stamped according to some edi-
tion of the ASME Ceode. A copy of the manufacturer’s
data report shall be furnished to the department for each
vessel indicating that it was manufactured originally to
the requirements of an earlier edition of the applicable
ASME code. If a vessel has been repaired or altered since
its fabrication, a copy of the manufacturer's data report,
welded repair report or alteration report shall be furnished
to the department.

History: Cr. Register, February, 1988, Ne. 386, eff, 3-1-88.

ILHR 42.43 Lap seam boilers. Secondhand boilers which
have lap seam construetion and which are larger than 36
inches in diameter shall be limited to 2 maximum allowa-
ble working pressure of not more than 15 pounds per
square inch.

History: Cr, Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.44 Prohibited boilers. The installation of
secondhand boilers which have the longitudinal joint ex-
posed to the intense heat of the furnace is prohibited. The
locomotive or inside butt strap may not be considered as
strengthening or changing the original type of boiler joint.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.45 Inspection and testing. (1) HYDROSTATIC
PRESSURE TEST. Every secondhand vesse! shall be in-
spected and given a hydrostatic pressure test at one and
one-half times the maximum allowable working pressure
at its new point of installation location before it is placed
in operation. The test shall be witnessed by an authorized
inspector.

{2) ALTERNATE TESTS. When the authorized inspector
determines that a hydrostatic test at one and one-half
times the maximum allowable working pressure is not pos-

ILHR 42.51

sible or desirable, the authorized inspector may accept al-
ternate means to determine if the vessel is safe for its in-
tended use.

Note: Where water is used in a hydrostatie test, the temperature of the
water should not be less than 70°F and the maximum temperature during
inspection should not exceed 120°F. If a test is conducted at 1% titnes the
maximum allowable working pressure { MAWP) and the owner specifies a
temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close exam-
ination.

{3) EXEMPT VESSELS. Boilers and pressure vessels used
for portable or emergency use shall be exempt from
secondhand vessel test requirements.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88: ct. (3], Regis-
ter, February, 1990, No. 410, eff. 3-1-90. )

ILHR 42.46 Installation. Except for vessels exempted in s.
ILHR 41.18, all secondhand vessels when reinstalled, shall
comply with the ASME codes listed in s. ILHR 41.10 in
regard to fittings, appliances, valves, connections, settings
and supports. These vessels shail also comply with the in-
stallation and certificate of operation requirements in chs.
ILHR 41 and 42.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

Subchapter VI —
Pressure Vessels in Petroleum Refineries

ILHR 42.50 General requirements. Pressure vessels in
petroleum refineries shall comply with the standards spec-
ified in the American Petroleum Institute { API) Standard
ANSI/APT 510 - Pressure Vessel Inspection Code, as
adopted by reference in 5. ILHR 42.51.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.

ILHR 42.51 Adoption of APl standard. (1) CONSENT TO IN-
CORPORATE. Pursuant to s. 227.21, Stats., the attorney
general and the revisor of statutes have consented to the
incorporation by reference of the American Petroleum In-
stitute (API) Pressure Vessel Inspection Code, ANSI JAPI
510-1992. :

(2) INTERIM AMENDMENTS. Interim amendments of the
standard in reference shall have no effect in the state until
the time that this section is revised to reflect those
changes.

(3) AVAILABILITY OF STANDARDS. The standard in refer-
ence may be obtained at a reasonable cost from the Ameri-
can Petroleum Institute, 1220 L Street, Northwest, Wash-
ington, D.C. 20005.

(4) FILING OF STANDARDS. The standard in reference is
on file in the offices of the department, the secretary of
state and the revisor of statutes.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88: am. (1), Reg-
ister, May. 1994, No. 461, eff. 6-1-94.
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-

ILHR 41-42
APPENDIX A

The material contained in this appendix is for informa:ionaj purposes only. The SBD forms referred to in this code are availabie
from the Division of Safery and Buildings, Customer Service Center, PO. Box 7969. Madison, WI 53707, telephone 608/266—
3151,

The NR-1 and R~1 forms referred to in this code are available from the Natio:

nal Board of Boiler and Pressure Vessel Inspectors.
1035 Crupper Avenue, Columbus, Ohig 43229,
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FIRST INSPECTION | Department of industry, Labor and Hurman Relations FOR DILHR USE ONLY
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[J1ww [J 3va INSPECTION REPORT
(608) 256-1580 Safety and Buildings Division, P.O. Box 7869, Madison, Wi Hs?w INS CODE SUM CODE
{Statutory Reference: Chap. 101, Wis. Stats. Ses Back For Code F INSP FEE DIST NG
DATE INSPECTED: CERT. EXP. DATE: OWNER NO. | REGISTRATION NC.
] s+ e S KIND OF INSPECTION: l CERTIRCATE SPECIAL
IS INSPECTION [ wreAnaL ] extennaL
OWHNER: NATURE OF BUSINESS [[JNATL 80. NO. [ joTHER NO.
2 SWNER'S STREET ADDRESS: p3 =137 STATE: | ZF CODE
e 3 W
USER'S NAME - WHERE OBJECT LOCATED: ,\V\Qz LOCATION OF OBJECT: OBJECT LOCATION-COUNTY:
3 GRS sTREET ADDRESS USER'S CITY: STATE: | ZIP CODE
FAR -
TYPE: by LT ACTURER:
Y10 Owr o [Dome
[ Juse: FUEL: FIRING METHOD: HEATING SURFACE/BTU
; PRESSURE ALLOWED: SAFETY VALVES: EXPLAIN IF PRESSURE CHANGED:
| | TS ReSPECTION PREV.INSPECTION.___________ [ SET AT TOTAL CAPACITY _
B CAN A CERTIRICATE BE ISSUED FOR THIS OBJECT? =] MONTHIYEAR | HYDRO TEST: ] ves O wo Fyes:
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REQUIREMENTS (List code violations)
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! CERTIFY TMIS IS A TRUE REPORT OF MY INSPECTION:
SIGNATURE OF INSPECTOR CERT. NO. EMPLOYED BY:
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: STATE OF WISCONSIN
IBI\?SI%IE\EL%?O??E%SG%?FR‘E‘S%% DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS

SAFETY AND BUILDINGS DIVISION
Installing Contractors shall prepare this
form in triplicate for each boiier or

pressure vessel installed. ) .
{Complete appropriate portion)

Distribute as follows:

BOILER:
DPOWER DHEATING DMINIATURE

WHITE: Send to: Department of industry,
Labor & Human Relations.
Safety & Buildings Division
Box 7969, Madison, W1 53707

QP! PRESSURE VESSEL

DNEW DUSED

YELLOW: Send to owner. PINK: Installer’s copy.

[ NAME OF USER OR OWNER: LOCATION OF INSTALLATION:
 STREET ADDHRESS: WIS. REGISTRATION NO.: NATIONAL BOARD NO--
cITY: STATE: ZIP CODE: | MFR. SERIAL NO: OTHER NO.:
NAME OF INSTALL NTRACTOR: SIGNATURE OF INSTALLER: DATE:
| STREET ADDRESS: CiTy: STATE: ZIP CODE:
SBD-6314 (R. 3/85) . @

" DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS s“‘-“ . B"‘“’"‘GS DIVISION
Hadlson w1 53707

CERTIFICATE OF OPERATION Prone:

For | Registration No.

THISTS TO CERTIFY THAT THE EQUIPMENT DESCRIBED MEETS APPLICABLE STANDARDS OF THE INSPECTING AGENCY NAME

WISCONSIN ADMIISTRATIVE CODE CHAPTER RMR

AGENCY PHONE NUMBER

ISSUED TO ‘ AUTHORIZED INSPECTOR
%‘ INSPECTION DATE CERTIFICATION EXOIRES |

ISSUED BY _3;3

R R X

S80-252(8. 024% PLEASE POST ON PREMISES
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Wisconsin rtment of Industry, S . 5 Saf ildi ivisi
Labeang Hepa ment o Industry Power Piping/ Welded Refrigeration ~ paryend st'e%'{i’g’fa S pan
s : & - P.O.Box 7
Piping Installation Registration Madison, W1 53707
(608) 266-1904

Personal information you provide may be used for secondary purposes [Privacy Law, s. 15.08(1)(m}].

Check type of system being installed- [J Power Piping [ Welded Refrigeration Pi ping
System Description: Indude pipe sizes, total length of pipe welded and purpose of system (example: main steam, refrigerant etc.).
[J New [] Replacement [J Medification

&

SHT

N

>

USER OR OWNER'S NAME INSTALLING CONTRACTOR'S NAME
STREET ADDRESS 4 STREET ADDRESS
QTY, STATE, 2IP CODE QITY, STATE, ZIP CODE
INSTALLATION DESIGNED BY AUTHORIZED INSPECTOR SIGNATURE
EMPLOYED BY
DATE INSPECTED CERT. NO.

Maximum Design Pressure Of System

A
Test Pressure Applied ......._.. . . . (&1 :
DateTested ......_..._ ... ... ... . . .. O g

| certify this system was installed and tested in accord with ILHR 41.46 of the Wisconsin Administrative Code.

DATE INSTALLATION COMPLETED INSTALLER'S SIGNATURE AND TITLE

Instalter must prepare this document and maintain on job site until completion of fabrication.

Upon completion distribute as foliows:
White - Send to DILHR, Safety & Buildings Division (address above) Yellow - Send to owner Pink - Retain for file
SBDS-5202 (R. 02/95)
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WISCONSIN ADMINISTRATIVE CODE ’ 46

State of Wisconsin . WELDED REPATIR Safety & Buildings Division
Department of Industry, P.0. Box 7969
Labor and Human Relations _ RECORD Madison, Wiscosnin 53707

Telephone: (608) 266-190y

Repair completed on: Sconsin Reg. No:
{] power Boiler [ Heating Boiler n2l Board No:
[T} Pressure Vessel [[J Miniature Bo rial No: . . . .

Manufacturer: L Cther No: . . . .

HOFK COMPTETED B¥: IV TEE PLANT oF;
L_THE PLANT OF

Name: Owner's Name:
Street Address Location of Repair:
City/Town/Village: ] Zip Coce:

Repair Program No:‘

Description of Repair - attach additional page if needed:
(use reverse side of this page for sketch)

Hydrostatic Test PST NDE
Repair made in accordance with the requirements of the Wisconsin Department of Industry,
iabor and Human Relations, Wisconsin Administpgtive Code Chapters 4142,

The welding was completed by
requirements of Chapters 41-42.

»Who has met the test

Welding procedure specification:

Contractor rep. signature: Dated:

I, the undersigned, have inspected the work described in this report and state that ¢his
work, to the best of my knowledge and belief, has been dome in accordance with the
requirements of Wis. Adm. Code Chapters ILER 47-42, By signing this certificate, neither
the inspector nor his employer makes any warranty, expressed or implied, concerning the
work described in this report. Furthermore, neither the inspector nor his/her employer
shall be liable in any manner for any personal injury or property damage or 2 loss of any
kind arising from or connected with this inspection. The only exception is for such
liability that may be provided in an insurance policy which the inspector's insurance
company may issue for the object, and then only in accordance with terms of %hat policy.
Authorized Inspector Signature: Cert. No: Zmployed By: Dated:

SB-190(R.01/87)
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FORM NR-1 REPORT OF REPAIR T MODIFICATION O OR INSTALLATION OF REPLACEMENT(S) O
TO NUCLEAR COMPONENTS AND SYSTEMS iN NUCLEAR POWER PLANTS

1. Work performed by

tname; {repair organization’s P.C, ne. job nc., eic}

{aicross)

(name! ~
o
w !v
3. Name, address and identification of nuclear power piant ._%
A4
o \y
4. Identification of system =

e
5. a: Identification of component repaired, modified or repla%eﬁl
b: Name of manufacturer
c: Identifying nos

2 Qwner

{mir"s senial no) Nall Be, ne) {juresdictional ne.} (othar) (rear buit)
€. Applicablesection(s)___ _ of ASME Code, 19, edition addenda_ CogeCase_.
7. Design responsibilities

8. Tests conducted: hydrostatic = pneﬁntatic a design pressure [ pressure____ psi.
9. Description of work B

s of A %) o 3k iz if properly identitiec)

10. Remarks:

-
{ cERTIRRBATE OF COMPLIANCE
We certify that the statements rade in this report are correct and that all design, material and workmmanship on this

i B , medificars replacem
conforms to the applicable section of the ASME Code. {reoars, rearien of e
Certificate of Authorization no.________to use the “NR" stamp expires 19
Signed : 19
. (repaur organation) {JUINOriZEa representative) (tiziey (date)

CERTIFICATE OF INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Bailer and Pressure Vessel Inspectors, and certificate of com-

petency issued by the state or province of and employed by
of have inspected the repair, modification or replacement described in this report
on 18 and state that 10 the best of my knowledge and belief, this repair, modification or replacement has been made or

constructed in accordance with Section Xl and Section i of the ASME Code and the National Board rules as defined in the publications
NB-65 and NB-102, current editions. By signing this cenificate, neither the Inspector nor his employer makes any warranity, expressed or im-
plied, concerning the repair, modification or replacement deseribed in this report. Furthermore, neither the Inspector nor his employer shali
be liable in any manner for any personat injury or property damage or a loss of any kind arising from or connected with this inspection.

Cate

18 __Signed, Commissions _
{Autherized Insbection IN317. Ba. no. (inclutting endorsements) stats o RrOVINCE 3Nd NuMmber)

This form may be cbtained from The National Board of Boilar and Pressure Vessel Inspectors, 1055 Crupper Ave., Coiumbus, OH 43229
NEE
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FORM R-1, REPORT OF WELDED O REPAIROR 0[O ALTERATION
as required by the provisions of the National Board Inspection Code

1. Work performed by

{rme of repair or altetation organtzation) (P.Q. ne., o5 nc.. etc.}

[T
2. Owner

<
= N

4. Unit identification____ Name of origi ufacturer,
{bollsr. presaurs wez3al)

3. Location of instaliation

5. identifying nas.:

{mtrs sarigl no.} {efiginzl National Board 50} (urisdiction na) ioten {year buill)

6. Description of work:

(use back, separate sheat. or sketch: I necrasary)

Pressure test, it applied psi
7. Remarks: Attached are Manufacturers’ Partial Data Reports properly identified and signed by Authorized inspectors for the following

itams of this roport:
{nama of pan, item member, mir's axme. and identifying stamp)
CERTIFICATE OF COMPLIANCE ‘
The undersigned certifies that the statements made in this repart are d that all design, material, construction, and workmanship
on this conform to the National Board Code.
frepair or aiteration) —%3
Certiticate of Authorization ne. to use ti%\) symboi expires 18,
Date, 1% P L L\ Signed
(remair or kzation) {authoriznd mpresentative)
CER TE OF INSPECTION
The undersigned, halding 2 valid Commission issued by The National Board of Boiler and Pressure Vessel Inspectors and centificate of com-
patency Issued by the state or province of and employed by )
of has inspected the work described in this data report on 19 and state that to

the best of my knowledge and belief this work has been done in accordance with the Nationa! Board Inspection Gode.

By signing this certificate, neither the undersigned nor my employer makes any warranty, expressed or imphied, concerning the work
described in this report. Furthermore, neither the undersigned nor. my empioyer shall be iiabie in any manner for any personal injury,
property damage or loss of any kind arising from or connected with this inspection, except such liability as may be provided in a policy of in-
surance which the undersigned’s insurance company may issue upon said object and then anly in accordance with: the terms of said palicy.

Date, 19 Signecd Commissions.
{Atherzed Ierapactan [T

Board {ing. . FRate. DMoy., and no.}

NB-E6
This form may be obiained from The National Board of Boiler and Pressure Vasas! Irspectors, 1055 Crupper Ave_ Columbus. OH 43229 Re.. «
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ILHR 4142
APPENDIX B

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND PIPING CODES
AND STANDARDS)

Esxcerpts from the following bojler, pressure vessel and piping codes and standards are reproduced here strictly for reference:
ASME Sections I, IV and VIII and ANSI/ASME B31.1. This information has been included to provide a general idea as to the
requirements of these codes and standards. Users of this information muss be cantioned that these excerpts do not provide com-
plete guidelines for inspection, installation, operation and manufacturing.

Only portions of each code and standard thought to be frequently used by persens not having direct access to the compiete doc-
uments have been included. It must be noted that these codes and standards change on 2 periodic basis as indicated in 5. ILHR
41.10. Those who are bound by the rules of ch. ILHR 41 rmust avail themselves of the applicable code section or standards [isted
ins. ILHR 41.10. Refer to ch. ILHR 42 for rules applying to repairs, alterations, and miscellaneous requirements.

Register. June_ 1996. No. 486
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EXCERPTS FROM:
ASME BOILER AND PRESSURE VESSEL CODE
SECTION
POWER BOILERS
1995 EDITION
PREAMBLE

This Code covers rules for construction of power boilers,
electric boilers, miniature boilers, and high~temperature water
boilers to be used in stationary service ard inciuges those
power boilers used in locornotive, portable. and traction ser-
vice. Reference to 2 paragraph includes all the subparagraphs
and subdivisions under that paragraph.

The Code does not contain rules 1o cover 21l details of
design and construction. Where complete details are not
given, it is intended that the manufacturer, subject to the
acceptance of the Authorized Inspector, shall provide detaiis
of design and construction which will be as safe as otherwise
provided by the rules in the Code.

The scope of jurisdiction of Section I apphes to the boiler
proper and to the boiler external piping.

Superheaters, economizers, and other pressure parts con-
nected directly to the boiler without intervening vaives shall
be considered as parts of the boiler proper, and their construc-
tion shall conform to Section I rules,

Boiler external piping shzll be considered as that piping
which begins where the boiler proper terrinates ar:

{2) the first circumferential joint for welding end connec-
tions; or

(b) the face of the first flange in bolted flanged connec-
tions; or

(<) The first threaded joint in that type of connecton; and
which extends up 1o and including the valve or valves
required by this Code.

ASME Code Certification (incinding Data Forms and
Code Symbol Stamping), and/or inspection by the Authorized
Inspector, when required by this Code, is required for the
boiler proper and the boiler external piping.

Construction rules for materials, design, fabrication,
installation, and testing of the boiler external piping are con-
tained in ASME B31.1, Power Piping. Piping beyond the
valve or valves required by Section I is not within the S00De
of Section I, and it is not the intent that the Code Symbol
Stamp be applied to such piping or any other piping.

The material for forced-circulation boilers, boilers with
no fixed steam and water line, and high—~temperature water
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boilers shall conform to the requirements of the Code. All
other requirements shall also be met except where they relate
to special feamires of construction made necessary in boilers
of these types, and to accessories that are manifestly not
needed or used in connection with such boilers, such as water
gages and water columns.

Reheaters receiving steam which has passed through part
of a rerbine or other prime mover and separately fired steam
superheaters which are not integral with the boiler are consid-
ered fired pressure vessels and their construction shall comply
with Code requirements for superheaters, including safety
devices. Piping between the reheater connections and the
turbine or other prime mover is not within the scope of the
Code.

A pressure vessel in which steam is generated by the
application of heat resuiting from the combustion of fuel
(solid, liquid. or gaseous) shall be classed as a fired steam
boiler.

Unfired pressure vessels in which steam is generated shall
be classed as unfired steam boilers with the following excep-
tions:

(2} Vessels known as evaporzators or heat exchangers;

(b) Vessels in which sicam is generated by the use of heat
resulting from operation of a processing system containing a
number of pressure vessels such as used in the manufacture of
chemical and petrolettrn products.

Unfired steam boilers shall be constructed under the pro-
visions of Section I or Section VIIL

Expansion tanks required in conmection with high—<em-
Deramre water boilers shall be constructed to the requirements
of Section [ or Section VIIL

A pressure vesse] in which an organic fiuid is vaporized
by the application of heat resulting from the combustion: of
fuel (solid, liquid, or gaseous) shall be constructed under the
provisions of Section I. Vessels in which vapor is generated
incidental to the operation of a processing system. containing
a number of pressure vessels snch as used in chemical and
petroleum manufacture, are not covered by the rules of Sec-
von L
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PART PG _
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION
GENERAL

PG~1 SCOPE

The requirements of Part PG apply to power boilers and
high pressure, high-temperature water boilers and to parts and
appurtenances thereto and shall be used in conjunction with
the specific requirements in the applicable Parts of this Sec-
tion that pertain to the methods of construction used.

PG-2 SERVICE LIMITATIONS

PG-2.1 The rules of this Section are applicable to the
following services:

(a) boilers in which steam or other vapor is generared at 2
pressure of more than 15 psig;

(b} high-temperature water boilers intended for opera-
Hon at pressures exceeding 160 psig andfor temperatres
exceeding 250°F.

PG-22 For services below those specified in PG-2.1 it is
intended that rules of Section IV apply; however, boiiers for
such services may be constructed and stamped in accordance
with this Section provided all applicable requirements are
met. :

PG-23 Coil-iype hot water boilers where the water can
flash into steam when released directly to the atmosphere
through 2 manually operated nozzle may be exempted from
the rules of this Section provided the following conditions are
met

(2} There is no drum header, or other steam space.
(b) No steam is generated within the coil.

(¢) Tubing outside diameter does not exceed 1 in.
(d) Pipe size does not exceed NPS 3/4.

(e) Nominal water capacity does not exceed 6 gal.
(f) Water temperature does not exceed 350°F

(8) Adequate safery relief valves and controls are pro-
vided.

BOILER EXTERNAL PIPING
AND BOILER PROPER CONNECTIONS

PG-58 OUTLETS AND EXTERNAL PIPING

PG—58.1 General. The rules of this subparagraph apply
1o the boiler external piping as defined in the Preambie.

PG-58.2 Boiler External Piping Connections to Bofl-
ers. All boiler external piping connected 0 a boiler for any
purpose shall be aitached to one of the types of joims listed in
PG-59.1.1.1, PG-59.1.1 2, and PG-59.1.1 3.

PG-583 Boiler External Piping. The foliowing
defines the Code Jurisdictional Limits of the boiler external
piping systems, including general requirements, valves, and
inspection. The limits are also shown in Fig. PG-58.3.1 and
Fig. PG-58.3.2. The materiais, design, fabrication, installa-
tion, and testing shall be in accordance with ASME B31.1,
Power Piping. :

PG-583.1 The steam piping connected 1o the boiler
drum or to the superheater outlet header shall extend up to
and including the first stop valve in each connection, except
as required by PG-58.3 2. In the case of a single boiler and
prime mover installation. the stop valve required herein may
be omitted provided the prime mover throtile valve is
equipped with an indicator to show whether the valve is open
or closed and is designed 1o withstand the required hydrostatic
pressure test of the boiler.

PG-58.3.2 When two or more boilers are connected to 2
common steam header, the connection from each boiler hav-
ing 2 manhole opening shall be fied with two stop valves
having an ample free-blow drain between them. The boiler
extemal piping includes all piping from the boiler proper up
to and including the second stop valve and the free~blow
drain valve.

PG-58.33 The feedwater piping for all boilers, except
high-temperature water boilers and forced—fiow steam gener-
ators complying with PG—58.3.5. shall extend through the
required stop valve and up 1o and including the check valve
except as required by PG-58.3.4. On a single boiler—turbine
unit instaliation the boiler feed shutoff valve may be located
upstream from the boiler feed check valve.
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If a feedwater heater or heaters meeting the requirements interlock systems are permitted in order to prevent overpres-
of Part PFH are installed between the required stop valve and sure.
the boiler, and are fitted with isolation and bypass valves,
provisions must be made to prevent the feedwarer pressure
from exceeding the maximum allowable working pressure of
the piping or feedwater heater, whichever is less. Control and
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PG-53.37

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIRILITY

Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has rotal administrative jurdsdiction and
technical responsibility (refer to Section I Preamble).

3 Boiler External Piping and Joint - The ASME BPVC has total administrative Jjurisdiction (mandatory certification by
Code Symbol stamping. ASME Data Forms, and Authorized Inspection) of Boiler External Piping and Joint.  The ASME Sec-
tion Committee B31.1 has been assigned technical responsibility.

O, Non—Boiler External Piping and Joint — Not Section I jurisdiction (see applicable ASME B3] Code).
FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING ~ DRUM TYPE BOILERS
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ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Turbine valve or
code stop valve

PG-58.3.1
Superheater ~ é :‘ .
—_— Turbine

e —. - To equipment
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—_ i
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section : Start—up system _ 3
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Boiler feed pump
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e
Alternates PG-58.3.5

Botler Proper — The: ASME Boiler and Pressure Vessel Code (ASME BPVC) has total administrative Jjurisdiction and tech-
nical responsibility (refer 10 Section I Preamble).

. Boiler External Piping and Joint — The ASME BPVC has total administrative Jjerisdiction (mandatory certification by
Code Symbol stamping. ASME Data Forms, and Authorized Inspection) of Boiler External Piping and Joint. The ASME Secrion
Committee B31.1 has been assigned technical responsibiiity. ‘

° Non—Boiler External Piping and Joint — Not Section I jurisdiction (see applicable ASME B31 Code).

FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WITH NO
FIXED STEAM OR WATERLINE
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PG-58.3.4 When two or more boilers are fed from a
commoan source, the piping shall be up to and including 2
globe-or regulating valve located between the check valve
required in PG-58.3.3 and the source of supply. If the regu-
lating valve is equipped with an isolation valve and a bypass
valve, the piping shall be up to and including both the isole-
tion valve downstream from the regulating valve and the shut-
off valve in the bypass.

PG-583.6 The blowoff piping for all boilers, except
forced—flow steam generators with no fixed steam and water-
kine, high-temperature water boilers, and those used for trac-
tion and/or portable purposes, when the maximum aHowable
working pressure exceeds 100 psi shall extend through and
including the second valve. The blowoff piping for ail trac-
ton andfor portable boilers and for forced circalation and
elecric boilers having a normal water content not excesding
100 gal are required to extend throngh only one valve.

PG—583.7 The miscellaneous piping shall include the
piping for such iterus as drains, vents, surface~blowoff, steam
and water piping for water columns, gage glasses and pressure
gages, and the recirculation return Iine fora high—temperature
water boiler. When a drain is not intended for blowoff pur-
poses (when the boiler is under pressure) a single valve is
acceptable, otherwise two valves in series are required except
as permitted by PG-58.3.6.

PG-3583.8 Welded piping in PG-58.3.1, PG-58.3.2,
PG-58.33, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG
58.3.7 is also subject to the requirements of PG-104 for
proper Code certification.
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PG-59 A_PPLICATION REQUIREMENTS FOR THE
BOILER PROPER

PG-59.1 Common to Steam, Feedwater, Blowoff, and
Drain Systems

PG-39.1.1 - Oulets of a boiler to which piping is to be
attached for any purpose, and which piping comes within the
Code requirements. shall meet the requirements of PG—39 and
shall be:

PG-59.1.1.1

PG-59.1.1.2
Van Stone type.

PG-59.1.13
type.

PG-59.1.14 Piping within the boiler proper may be
expanded into grooved holes, seal welded if desired. Blowoff
piping of firetube boilers shall be attached by threading into a
tapped opening with a threaded fiting or valve at the other
end if exposed to products of combustion, or by PG-59.1.1.1
or PG-59.1.1.2 if not 50 exposed (see PFT—49),

A tapped opening.
Botlied flanged joints including those of the

Welding ends of the buit or socket welding

PG-59.12 Steam Mains. Provisions shall be made for
the expansion and contraction of steam mains connected 1o
- boilers, by providing substantdal anchorage at suitable points,
50 that there shall be no undue strain transmitred 1o the boiler.
Steam reservoirs shall be used on steam mains when heavy
pulsations of the steam currents cause vibratien of the boiler
shell plates,

il

il
i

FIG. PG-59.1 TYPICAL BOILER BUSHINGS

PG-59.1.3 Figure PG-59.1 illustrates a typical form of
connection for use on boiler shells for passing through piping
such as feed, surface blowoff connections, etc., and which
permits the pipes’ being threaded in solid from both sides in
addition 10 the reinforcing of the opening of the shell The
pipes shall be arrached as provided in PG-59.1.1.

In these and other types of boilers where both internal and
external pipes making a continuous passage are employed, the
boiler bushing or its equivalent shall be used.

PG—59.2 Reguirements for Feedwater Connections.
The feedwater shall be introduced into a boiler in such 2 man-
ner that the water will not be discharged directly against sur-
faces exposed o gases of high temperature or to direct radi-
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ation from the fire. For pressures of 400 psi or over, the
feedwater inlet through the drum shall be fitted with shields,
sleeves, or other suitable means 10 reduce the effecis of tem-
perature differentials in the shell or head. Feedwater, other
than condensate returns as provided for in PG-59.3.6, shall
not be introduced through the blowoff.

PG-593 Requirements for Blowoffs

PG-593.1 A blowoff as required herein is defined 25 a
pipe connection provided with valves located in the external
piping through which the water in the boiler may be blown
out under pressure. excepting drains such as are used on water
columns, gage glasses, or piping to feedwater regulators, etc.,
used for the purpose of determining the operating condition of
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such equipment. Piping connections used primarily for con-
tinuous operation, such 2s deconcentrators on continuous
blowdown systems, are not classed as blowoffs but the pipe
connections and all fittings up to and including the first shut-
off valve shall be equal at least 10 the pressure requirements
for the lowest set pressure of any safety valve on the boiler
drumn and with the corresponding saturated-steam tempera-
ture.

PG-59.32 A suzface blowoff connection shall not
exceed NPS 2%, and the internal pipe and the terminal con-
nection for the external pipe, when used, shall form a continu-
ous passage, but with clearance between their ends and
arranged so that the removal of either will not diszurb the
other A properly designed steel bushing, similar to or the
equivalent of those shown in Fig. PG-59.1, or a flanged con-
nection shall be used.

PG-5933 Each boiler except forced—flow steam genera-
tors with no fixed steam and waterline and high—temperature
water boilers shall have a bottom blowoff outlet in direct con-
nection with the lowest water space practicable for external

_piping conforming to PG—58.3.6.

PG-3934 AN waterwalls and water screens which do
not drain back into the boiler, and all integral economizers,
shall be equipped with outlet connections for a blowoff or
drain line and conform 1o the requirements of PG—58.3.6 or
PG-583.7.

PG-59.3.5 Except as permitied for miniamre boilers in
Part PME, the minimem size of blowoff connections shall be
NPS 1, and the maximum size shall be NPS 2%, excepr that
for boilers with 100 sq ft of heating surface or less, the mini-
murn size of blowoff connections may be NPS 3.

P(-593.6 Condensate return connections of the same
size or larger than the size herein specified may be used, and
the blowoff may be connected to them. In such case the
blowoff shall be so Jocated that the connection may be com-
pletely drained. '

PG-593.7 A bottom blowoff pipe when exposed to
direct famace heat shall be protected by firebrick or other heat
resisting material which is so arranged that the pipe may be
inspected.

PG-593.8 An opening in the boiler setting for a blowoff

pipe shall be arranged to provide free expansion and contrac-
tion.

PG—59.4 Requirements for Drains

PG—594.1.1 Each superheater shall be equipped with at
least one drain commection so located as to most effectively
provide for the proper operation of the apparatus.

PG-59.4.12 Each high-temperature water boiler shall
have a bottor drzin connection of at least NPS 1 in direct
connection with the lowest water space practical for external
piping conforming to PG-58.3.7.

PG-59.5 Requirements for Valves and Fittings.

The following requirements appiy to the use of valves and
firngs in the boiler proper.

PG—5951 Steam Stop Valves

PG-59.5.1.1 If a shunoff valve is used between the boiler
and its superheater, the safety valve capaciry on the boiler
shall comply with the requirements of PG~67.2 and PG=T70,
except as provided for in PG-59.5.1.2, no credit being taken

" for the safety vaive on the superheater, and the superheater

must be equipped with safety valve capacity as required by
PG-68. A stop valve is not required at the inlet or the cutlet
of a reheater or separately fired superheater.

PG-59.512 When stop valves are installed in the
water—steam flow path between any two sections of a forced—
flow steam generator with no fixed steam and wateriine, the
safety valves shall satisfy the requirements of PG-67.4.4.

DESIGN AND APPLICATION

PG—60 REQUIREMENTS FOR MISCELLANEQUS
PIPE, VALVES, AND FITTINGS

Piping referred to in this paragraph shail be designed in
accordance with the applicable requirements of ASME B31.1.

PG-60.1 Water Level Indicators

PG-60.1.2 Forced—flow steam generators with no fixed
steam and waterline and the high—temperature water boiler of
the forced cirenlation type require no water gage glass.

PG-60.1.4 Boilers of the herizontal firetube type shall
be so set that when the water is at the Jowest reading in the
water gage glass there shall be at feast 3 in. of water over the
highest point of the tubes. flues. or crown sheers. ’

PG—60.1.5 Boilers of Jocomotives shall have at least one
water glass provided with top and bottom shutoff cocks and
tamp.

The lowest reading of water glass shall not be less thag 2
in. above the highest point of crown sheet on boilers over 36
in. in diameter and under nor less than 3 in. for boilers over

- 36 in. in diameter. These are minimum dimensions, and on

large locomotives and those operating on steep grades, the
height should be increased, if necessary, to compensare for
change of water level on descending grades.

The botrom mounting for water glass and for water column
if used must extend not less than 1% in. inside the boiler and
beyond any obstacle immediately above it, and the passage
therein must be straight and horizontal.

Tubular water glasses must be equipped with a prorecting
shield.

PG-60.1.6 Al connections on the gage glass sha!l be not
less than Y2 in. pipe size. Each water gage glass shall be fitted
with a drzin cock or valve having an unrestricted drain open-
ing of not less than % in. diameter to facilitate cleaning.
When the boiler operating pressure exceeds 100 psi the glass
shall be fumished with a connection to instail a valved drain
1o the ash pit or other safe discharge point.

Each water gage glass shall be equipped with a top and 2
bortom shutoff valve of such through-flow construction as 1o
prevent stoppage by deposits of sediments. If the Jowest
valve is more than 7 ft above the floor or platform from which
it is operated, the operating mechanism shail indicate by its
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position whether the valve is open or closed. The pressure—
temperature rating shall be at least equal to tha: of the lowest
set pressure of any safety vaive on the boiler drum and the
corresponding saturated-steam temperatire,

Straight—run globe valves shall not be used on such con-
nections.

Awomatic shutoff valves, if permitted to be used, shall
conform 10 the requirements given in A—18.

PG—60.2 Water Columns

PG—60.2.1 The water column shall be so mounted thar it
will maintain its correct position relative 1o the normal water-
line under operating conditions.

PG—60.2.3 The water cohumn shall be fitted with a con-
nection for a drain cock or drain valve to install a pipe of az
least NPS 3/4 to the ash pit or other safe point of discharge

PG-60.2.4 The design and material of 2 water column
shail comply with the requirements of PG—42. Water columns
made of cast iron in accordance with SA-278 may be used for
maximum boiler pressures not exceeding 250 psi. Water col-
umns made of ductile iron in accordance with SA-395 may be
used for maximum boiler pressures not exceeding 350 psi.
For higher pressures, steel constraction shall be used.

PG-60.3 Connections

PG-603.1 Gage glasses that are required by PG—60.1
shall be connected directly to the shell or drutn of the boiler or
1o an intervening water column. ’

PG-603.2 The lower edge of the steam connection 10 a
water column or gage glass and the boiler shall noz be below
the highest visible water level in the water gage glass. There
shail be no sag or offset in the piping which will permit the’
accumulation of water.

PG—60.33 The wpper edee of the water connection to a
water column or gage giass and the boiler shall not be above
the jowest visible water level in the gage giass. No part of
this pipe connection shall be above the point of connection at
the water column.

PG~603.4 Comnections from the boiler 1o the water col-
uma shall be at least NPS 1. Connections for gage glasses
comnected directly to the boiler shall be at least NES 1/2.
Connections from the boiler to the remote level indicator shall
be at least NPS 3/4 to and including the isolation vaive and
from there to the remote level indicaror at 1/2 in. O.D. tubing.
These connections shall be completely independent of other
connections for any function other than water level indication.

PG—60.35 For pressures of 400 psi or over, lower con-
nections to drums for water columns and remote level indica-
tors shall be provided with shields, siéeves, or other sujable
means to reduce the effect of temperature differentials in the
shefls or heads.

PG—603.6 The steam and water connections to a water
colamn or a water gage giass shall be such that they are
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readily accessible for internal inspection and cleaning. Some
acceptable methods of meeting this requirement are by pro-
viding a cross or fitting with a back outlet at each right—angle
turn to permit inspection and cleaning in beth directions, or
by using pipe bends or fitrings of a type which does not leave
an interzal shounlder or pocket in the pipe connection and with
& radius of curvarure which will permit the passage of a rotary
cleaner. Screwed plug closures using threaded connections as
altowed by PG-39.5.3 are acceptable means of access for this
inspection and cleaning. For boilers with all drum safety
valves set a1 or above 400 psig, sockel—welded plugs may be
used for this purpose in lien of screwed plugs. If the water
connection o the water column has a rising bend or pocket
which cannot be drained by means of the water—column drain,
an additional drain shall be placed on this connection in order
that it may be blown off to clear any sediment from the pipe.

PG—603.7 Shutoff valves shall not be used in the pipe
connections between 2 boiler and a water column or between
a boiler and the shutoff vaives required for the gage glass
(PG—60.1.6), unless they are either outside-screw—and—yoke
or lever—lifting type gate valves or stopcocks with lever per-
manently fastened thereto and marked in line with their pas-
sage. or of such other through—{low construction as to prevent
stoppage by deposits of sediment, and to indicate by the posi-
tion of the operating mechanism whether they are in open or
closed position; and such valves or cocks shall be locked or
sealed open. Where stopcocks are used they shall be of a type
with the plug held in place by 2 guard or giand.

The lock or seal open requirement may be waived if the
following additional conditions are met.

(1) MAWP shall not exceed 250 psic.

(2) The boiler shall not be hand fired or fired with solid
fuel not in suspension.

(3) Interlocks between the valve and the burner conrrol
system shall'stop fuel supply ard prevent firing whenever the
valve between the drum and the water column is not in the
fully open position.

(4) Provision shall be made in the valve body to permit
cleaning and rodding of horizental and vertical legs of
attached pipe when the boiler is out of service.

(5) The minimum valve size shall be NPS 1.

(6) The valve shall indicate by its position whether it is
open or closed,

PG—60.3.8 No outler connections, except for control
devices (such as damper regulators and feedwater regulators),
drains, steam gages, or apparatus of such form as does not
permmnit the escape of an appreciable amount of steam or water
therefrom shall be placed on the piping connecting a water
column or gage glass to 2 boiler.

PG-603.9 An acceptable arrangement is shown in Fig.
PG-60.
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PG—60.4 Gage Cocks. Not required.

FIG. PG-60 TYPICAL ARRANGEMENT OF
STEAM AND WATER CONNECTIONS FOR A WATER
COLUMN ’

PG-60.5 Water Fronts. Each boiler fitted with a water
Jjacketed boiler—furnace mouth protector, or similar apphiance
having valves on the pipes connecting them to the boiler shall
have these valves locked or sealed open. Such valves, when
used, shall be of the straightway type.

PG-66.6 Pressure Gages

PG-60.6.1 Each boiler shall have 2 pressure gage so
located that It is easily readable. The pressure gage shall be
installed so that it shall at all times indicate the pressure in the
boiler. Each steam boiler shall have the pressure gage con-
nected to the steam space or to the water column or ifs steam
connection. A valve or cock shall be placed in the gage con-
nection adjacent to the gage. An additional vaive or cock
may be located near the boiler providing it is locked or sealed
in the open position. No other shutoff valves shall be Jocated
between the gage and the boiler. The pipe connection shall be
of ample size and arranged so that it may be cleared by blow-
ing out. For a steam boiler the gage or connection shall con-
tain 2 syphon or equivalent device which will develop and
maintain a water seal that will prevent steam from entering
the gage tube. Pressure gage connections shall be suitable for
the maximum allowable working pressure and {emperamre,
but if the temperature exceeds 406 °F, brass or copper pipe or
tubing shall not be used. The connections to the boiler, except
the syphon, if used, shall not be less than 1/4 in. standard pipe
size but where steel or wrought iron pipe or tubing is used
they shall not be less than 1/2 in. inside diameter.

The minimum size of a syphon, if nsed, shall be 1/4 in.
inside diameter. The dial of the pressure gage shall be gra-
duated to approximately double the pressure at which the
safety valve is set, but in no case to less than 1 1/2 times this
pressure.

PG—60.6.2 Each forced—flow steam generator with no
fixed steam and waterline shall be equipped with pressure
gages or other pressure measuring devices located as foilows:

PG-60.6.2.1' Az the boiler or supsrheater outlet (follow-
ing the Jast section which involves absorption of heat), and

PG-60.6.2.2 At the boiler or economizer inlet {preceding
any section which involves absorption of heat), and

PG-60.6.23 Upstream of any shutoff valve which may
be used between any two sections of the heat absorbing sur-
face.

PG—60.63 Each boiler shall be provided with 2 valve
connection at ieast 1/4 in. pipe size for the exclusive purpose
of attaching a test gage when the boiler is in service, so that
the accuracy of the boiler pressure gage can be ascertained.

PG—60.6.4 Each high—temperature water boiler shall
have a temperanire gage so located and connected thar it shall
be easily readable. The temperature gage shall be installed so
that it at all times indicates the remperatere in degrees Fahren-
heit of the water in the boiler, at or near the outlet connection.

PG-61 FEEDWATER SUPPLY

PG—61.1 Except as provided for in PG-61.2 and PG~
61.4. boilers having more than 500 sq ft of water-heating
surface shall have at least two means of feeding water.

Except as provided for in PG-61.3, PG-61.4, and 61.3, each
source of feeding shall be capable of supplying water to the
boiler at a pressure of 3% higher than the highest setting of
any safety valve on the boiler. For boilers that are fired with
solid fuel not in suspension, and for boilers whose setting or
heat source can continue to supply sufficient heat to cause
damage 1o the boiler if the feed supply is interrupted, one such
means of feeding shall not be susceptible to the same interrup-
tion as the other, and each shall provide sufficient water to
prevent darnage to the boiler.

PG—61.2 Except as provided for in PG—61.1. 2 boiler
fired by gaseous, liguid, or soiid fuel in suspension may be
equipped with 2 single means of feeding water provided
means are fumished for the shutting off of its heat Input prior
1o the water level reaching the lowest permissible level estab-
lished by PG-60.

PG—613 For boilers having a water-heating surface of
not more than 100 sq ft the feed connection to the boiler shall
not be smaller than 1/2 in. pipe size. For boilers having a
water—heating surface more than 100 sq ft the feed connection
to the boiler shall not be less than 3/4 in. pipe size.

PG—61.4 High-temperature water boilers shall be pro-
vided with means of adding water to the boiler or system
while under pressore. :

PG—61.5 A forced—flow steam generator with no fixed
steam and waterline shall be provided with a sonree of feed-
ing capable of supplying water 1o the boiler at a pressare not
less than the expected maxirmum sustained pressure at the
boiler inlet, as determined by the boiler Manufacturer, corre-
sponding to operation at maximum designed steaming capac-
ity with maximum allowable working pressure at the super-
heater outlet.

SAFETY VALVES AND SAFETY RELIEF VALVES

PG-67 BOILER SAFETY VALVE REQUIRE-
MENTS

PG—67.1 Each boiler shall have at Jeast one safety valve
or safety relief vaive and if it has more than 500 sq ft of bare
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tube water—heating surface, or if an electric boiler has a power
input more than 1100 kKW, it shall have two or more safety
valves or safety relief valves. For a boiler with combined
bare tube and extended water—heating surface exceeding 500
sg fe, two or more safety vaives or safety relief valves are
required only if the design steam~generating capacity of the
boiler exceeds 4000 Ib/hr. Organic fluid vaporizer Senerators
require special consideration as given in Part PVG.

PG—67.2 The safety valve or safety relief valve capacity
for each boiler (except as noted in PG—67.4) shall be such thar
the safety valve or valves will discharge all the steam that can
be generated by the boiler without allowing the pressure to
rise more than 6% above the highest pressure ar which any
valve is set and in no case to more than 6% above the maxi-
mum allowable working pressure.

PG-672.1 The minimum required relieving capacity of
the safety valves or safety relief valves for all types of boilers
shall not be less than the maximum designed steaming capac-
ity as determined by the Manufacturer and shail be based on
the capacity of all the fuel burning equipment as limited by
other boiler firnctions.

PG—67.2.2 The minimom required relieving capacity for
a waste heat boiler shall be determined by the Manufactyrer
‘When auxiliary firing is to be used in combination with waste
heat recovery, the maximum output as determined by the
Manufactrer shall include the effect of such fining in the total
required capacity. When auxiliary firing is 1o be used in place
of waste heat recovery, the minimum required relieving
capacity shall be based on auxiliary firing or waste heat
recovery, whichever is higher

PG—672.3 The minimum required relieving capacity for
electric boilers shall be in accordance with PEB-15.

PG—67.2.4 The minimum required relieving capacity, in
Ib/hr, for a high-temperature water boiler shall be determined
by dividing the maximum output in Bwu/hr at the boiler
nozzle, produced by the highest heating value fuel for which
the boiler is designed, by 1000.

PG—67.2.5 The minimum required relieving capacity for
organic fluid vaporizers shall be in accordance with PVG-12.

PG—67.2.6 Any economizer which may be shut off from
the boiler, thereby permitting the economizer to become 2
fired pressure vessel, shall have one or more safety relief
valves with a total discharge capacity, in Ibs/hr, calculated
from the maximum expected heat absorption in Bru/hr., as
determined by the Mannfacturer, divided by 1000. This
absorption shall be stated in the stamping (PG-106.4).

PG~673 One or more safety valves on the boiler proper
shall be set at or below the maximum allowable working pres-
sure (except as noted in (PG-674). If additonal valves are
used the highest pressure setting shall not exceed the maxi-
mum allowable working pressure by more than 3%. The
complete range of pressure settings of all the saturated—steam
safety valves on a boiler shall not exceed 10% of the highest
pressure to which any valve is set Pressure setting of safety
relief valve on high-temperature waters boilers may exceed
this 10% range.
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PG-67.4 For a forced—flow steam generator with no
fixed steam and waterline, equipped with automatic control
and protective interlocks responsive to steam pressure, safety
valves may be provided in accordance with the above para-
graphs or the following protection against overpressure shall
be provided:

PG—67.4.1 One or more power-actuated pressure reliev-
ing valves shall be provided in direct communicarion with the
boiler when the boiler is under pressure and shall receive a
control impulse to open when the maximum allowable work-
ing pressure ar the superheater outlet, as shown in the master
stamping (PG-106.3), is exceeded. The total combined
relieving capacity of the power—actuated relieving valves
shall be not less than 10% of the maximum design stearning
capacity of the boiler under any operating condition as deter-
mined by the Manufacturer. The valve or valves shall be
Jocated in the pressure part system where they will relieve the
overpressure.

An isolaring stop valve of the outside—screw—and—yoke
type may be installed between the power—actuated pressure
relieving valve and the boiler to permit repairs provided an
alternate power—actuated pressure relieving valve of the same
capacity is so installed as to be in direct communication with
the boiler in accordance with the requirements of this para-
graph.

Power-actuated pressure relieving valves discharging to
intermediate pressure and incorporated into bypass and/or
starmip circuits by the boiler Manmfacturer need not be capac-
ity certified. Instead, they shall be marked by the valve
manufacturer with a capacity rating at a set of specified inlet
pressure and temperature conditions. Power-actuated pres-
sure relieving valves discharging directly to atmosphere shall
be capacity certiffed. This capacity certification shall be con-
ducted in accordance with the provisions of PG—69.3. The
valves shall be marked in accordance with the provisions of
PG-69.4 and PG-69.5.

PG-67.4.2 Spring-loaded safety valves shall be pro-
vided, having a rotzl combined relieving capacity, including
thai of the power-actuated pressure relieving capacity
installed under PG-67.4-1, of not less than 100% of the maxi-
mur designed steaming capacity of the boiler, 25 determined
by the Manufacturer, except the alternate provisions of PG—
67.4.3. are satisfied. In this total, no credit in excess of 30%
of the total required relieving capacity shall be allowed for the
power-actuated pressure relieving valves actually instalied.
Any or all of the spring—loaded safety valves may be set
above the maximum allowable working pressure of the parts
to which they are connected, but the set pressure shal] be such
that when all of these valves (together with the power—actu-
ated pressure relieving valves) are in operarion the pressure
will not rise more than 20% above the maximum allowable
working pressure of any part of the boiler, except for the
steam piping between the boiler and the prime mover.

PG—67.4.3 The total installed capacity of spring-loaded
safety valves may be less than the requirements of PG—67.4.2
prqvided all of the following conditons are met.

PG—67.43.1 The boiler shall be of no less steaming
capacity than 1,000,000 Ib/br and installed in 4 unit system for
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power generation (i.e.. a single boiler supplying a single tur-
bine—generator unit). .

PG—67.43.2 The boiler shall be provided with automatic
devices, responsive 1o variations in steam pressure, which
include no less than all the foliowing;

PG—67.43.2.1 A conrrol capable of mainiaining steam
pressure at the desired operating level and of modulating fir-
ing rates and feedwater flow in proportion to a variable steam
output; and

PG—67.432.2 A control which overrides PG-67.4.3.2.1
by reducing the fuel rate and fesdwater flow when the steam
pressure exceeds the maximum allowable working pressure as
shown in the master stamping (PG-106.3) by 10%: and

PG-67.4323 A direct—acting overpressure—trip-actuat-
ing mechanism, using an independent pressure sensing
device, that will stop the flow of fuel and feedwater to the
botler, at a pressure higher than the set pressure of PG~
67.4.3.2.2, but less than 20% above the maximum allowable
working pressure as shown in the master stamping (PG~
106.3).

PG—67.433 There shall be not less than two spring—
loaded safety valves and the total rated relieving capacity of
the spring-loaded safety valves shall be not less than 10% of
the maximum designed steaming capacity of the boiler as
determined by the Manufacturer. These spring-loaded safety
valves may be set above the maximum allowable working
pressure of the parts to which they are connected bur shall be
set such that the valves will lift at a pressure no higher than
20% above the maximum allowable working pressure as
shown in the master stamping (PG-106.3).

PG-67.4.3.4 At least two of these spring-loaded safety
valves shall be equipped with a device that directly wansmits
the valve stem lift action to controls that will stop the flow of
tuel and feedwater to the boiler. The control circuitry o
accomplish this shall be arranged in a “fail~safe” manner (ses
Note).

Note: "Fail-safe™ shall mean 2 circuitry arranged as either of the following:

(1) Energize 1o trip: There shall be at least two separare and independent
tip circuits served by two power sources, to initiate and perform the trip action.
One power source shall be 2 contirnously charged dc bamery, The second
sonrce shall be an ac—to—de converter connected o the de system 10 charge the
bavery and capable of performing the mip action, The wip circuits shall be
cortnuously monitored for availability,

It is not mandatory 10 duplicate the mechanism that actually stops the flow
of fuel and feedwates.

(2) De~energize o 1rip: If the cireuits are airanged in such 2 way that 2
continuous supply of power is required to keep the circnits closed and operating
and such that any interruption of power supply will actizate the rip mechanism,
then 2 single wip circait and single power supply will be encugh to mest the
requirements of this sub~paragraph.

PG—67.4.3.5 The power supply for all controls and
devices required by PG—67.4.3 shall include at least one
source contained within the same plant as the boiler and
which is arranged 1o actuate the controls and devices continu-
ously in the event of failure or interruption of any other power
sources.

PG-67.4.4 When stop valves are installed in the water—
steam flow path between any two sections of a forced~flow
steam generator with no fixed steam and waterline:

PG—67.4.4.1 The power—actuated pressure relieving
valve(s) required by PG—67.4.1 shall also receive a control
impulse to open when the maximum allowable working pres-
sure of the component. having the lowest pressure level
upstream to the stop valve, is exceeded: 2nd

PG—67.4.42 The spring-loaded safety valves shall be
located to provide the pressure protection requirements in-
PG—67.4.2. or PG-67.4.3.

PG—67.4.5 A reliable pressure-recording device shall
always be in service and records kept to provide evidence of
conformity to the above requirements.

PG—67.5 All safety valves or safety relief valves shali be
so constructed that the failore of any part cannot obstruct the
free and full discharge of steam and water from the valve.
Safety valves shall be of the direct spring—loaded pop type,
with seat inclined at any angle between 45 and 90 degress,
inclusive, to the center iine of the spindle. The coefficient of
discharge of safety valves shall be determined by actal steam
flow measurements at a pressure not more than 3% above the
pressure at which the valve is set to blow and when adjusted
for blowdown in accordance with PG—72. The valves shall be
credited with capacities as determined by the provisions of
PG-69.2.

Safety valves or safety relief valves may be used which
give any opening up to the full discharge capacity of the area
of the opening of the inlet of the valve (see PG—69.5), pro-
vided the movemen: of the steam safety valve is such as not to
induce lifting of water in the boiler.

Deadweight or weighted lever safety valves or safety
relief valves shali not be used.

For high—temperature water boilers safety relief valves
shall be used. Such valves shall have z closed bonnet. For
purposes of selection the capacity rating of such safety relief
valves shall be expressed in terms of actual steam flow deter-
mined on the same basis as for safety valves. In addition the
safety reiief valves shall be capable of satisfactory operation
when reheving water ar the saturation temperature corre-
sponding to the pressure at which the vaive is set 10 blow.

PG—67.6 A safety valve or safety relief valve over 3 in.
in size, used for pressures greater than 15 psig, shall have a
flanged inlet connection or 2 weld-end inlet shall have a
flanged inlet connection or 2 weld-end inlet conmection. ‘The
dimensions of flanges subjected 1o boiler pressure shall con-
form to the applicable American National Standards as given
in PG—42. The facing shall be similar to those iliustrated in
the Standard.

PG—67.7 Safety valves or safety relief valves may have
bronze parts complying with either SB-61 or SB—62, pro-
vided the maximurm allowable stresses and temperature do not
exceed the values given in Table 1B of Section I, Part D, and
shall be marked 10 indicate the class of material used. Such
valves shall not be used on superheaters delivering steam at 2
temperature over 450°F and 306°F respectively, and shall not
be used for high—temperature water boilers.
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PG—68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

PG-68.1 Except as permitted in PG~58.3.1, every
attached superheater shall have one or more safety valves in
the steam flow path between the superheater outler and the

first stop valve. The location shall be suitable for the service

intended and shall provide the overpressure protection
required. The pressure drop up-stream of each safety valve
shall be considered in the determination of set pressure and
relieving capacity of that valve. If the superheater outlet
header has a full, free steam passage from end to end and is so
constructed that steam is supplied to it ar practicaliy equal
intervals throughout its length so that there is a uniform flow
of steamn through the superheater tubes ang the header, the
safety valve, or valves, may be located anywhere in the length
of the header.

PG-68.2 The discharge capacity of the safety valve, or
valves, on an attached superheater may be inciuded in deter-
mining the number and size of the safety valves for the boiler,
provided there are no intervening valves between the super-
heater safery valve and the boiler, and provided the discharge
capacity of the safety valve, or valves. on the boiler, as dis-
tinct from the superheater is at least 75% of the aggregate

valve capacity required.

PG-68.3 Every independently fired superheater which
mzy be shut off from the boiler and permir the superheater to
become a fired pressure vessel shall have one or more safety
valves having a discharge capacity equal to 6 Ibs of steamn per
hour per square foot of superheater surface measured on the
side exposed to the hot gases. In the case of electrically
heated superheaters, the safety valve capacity shall be based
upon 3% Ib/h/kW input. The number of safety valves
installed shall be such that the total capacity is at least equal
to that required.

PG—68.4 Every reheater shall have one or more safety
vatves, such that the total relieving capacity is at least equal to
the maximum steam flow for which the reheater is designed.
At least one valve shall be located in the steam flow path
between the reheater outlet and the first stop valve. The ioca-
tion shall be suitable for the service intended and shall pro-
Vide the overpressure protection required. The pressure drop
upstream of each safety valve shall be considered in the deter-
mination of set pressure and relieving capacity of that valve,
The relieving capacity of that valve shall be not less 15% of
the required total. The capacity of reheater safety vaives shall
not be included in the required relieving capacity for the
boiler and superheater.

PG—68.5 A soot blower connection may be attached to
the same outlet from the superheater or reheater that is used
for the safety valve connection.

PG—68.6 Every safety valve used on a superheater or
reheater discharging superheated steam at 2 temperature over
450°F shall have 2 casing, including the base, body, and bon-
net and spindle, of steel, steel alloy, or equivalent hearresist
ing material

The valve shall have a flanged inlet connection, or 2
weld~end inlet connection. It shall have the seat and disk of
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suitable heat erosive and corrosive resisting material, and the
spring fully exposed outside of the valve casing so that it shall
be protected from contace with the escaping steam.

PG-70 CAPACITY OF SAFETY VALVES

PG—70.1 Subject to the minimom nurnber required by
PG-67.1. the number of safery vaives or safety relief valves
required shall be determined on the basis of the maximum
designed sieaming capacity. as determined by the boiler
manufacturer, and the relieving capacity marked on the valves
by the manufacnirer,

PG-71. MOUNTING

PG-71.1When two or more safety valves are used on a
boiler. they may be mounted either separately or as twin
valves made by placing individual valves on Y-bages, or
duplex valves having two valves in the same body casing.
Twin valves made by placing individual valves in the same
body shali be of approximately equal czpacity.

When not more than two valves of different sizes are
mounited singly the relieving capacity of the smaller valve
shall be not less than 50% of thar of the larger valve.

PG—71.2 The safety valve or safety relief valve or vaives
shall be connected 10 the boiier independent of any other con-
nection, and attached as close as possible to the boiler or the
normal steam flow path, without any unnecessary intervening
pipe or fitting. Such intervening pipe or fitring shall be not
jonger than the face~to—face dimension of the comresponding
tee fitting of the same diameter and pressure under the appli-
cable American National Standard listed in PG-42 and shail
also comply with PG-8 and PG-39. Every safety valve or
safety relief valve shall be connected so as to stand in an
upright position, with spindle vertical On high—temperature
water boilers of the watertube forced-circulation type, the
valve shall be located at the boiler outlet.

PG-71.3 The opening or connection between the boiler
and the safety valve or safety relief valve shall have ar Jeast
the area of the valve inlet. No valve of any description shall
be placed between the required safery valve or safety relief
valve or valves and the boiler, nor on the discharge pipe
berween the safety valve or safety relief valve and the atmo-
sphere. When a discharge pipe is used, the cross~sectional
area shall be not less than the full area of the valve outlet or of
the total of the areas of the valve outlets, discharging there-
into. It shall be s short and straight as possible and so
arranged as to avoid undue stresses on the valve or valves.

All safety valve or safety relief valve discharges shall be
so located or piped as to be carried clear from running boards
or platforms. Ample provision for gravity drain shall be made
In the discharge pipe at or near each safety valve or safety
relief valve, and where water of condensation may collect.
Each valve shall kave an open gravity drain through the cas-
ing below the level of the valve seat For irop— and steel-bo-
died valves exceeding 2% in. size, the drain hole shall be
tapped 1ot less than 3/8 in. pipe size.

Discharge piping from safety relief vaives on high—tém—
perature water boilers shall be provided with adequate provi-
sions for water drainage as well as the steam venting.
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The instatlation of cast iron bodied safety relief valves for
high—temperamure water boilers is prohibited.

PG-71.4 If 2 muffler is used on a safety valve or safety
relief vaive, it shall have sufficient outler area to prevent back
pressure from interfering with the proper operarion and dis-
charge capacity of the valve. The muffler plates or other
devices shall be so constructed as 1o avoid a possibility of
restriction of the steam passages due to deposit. Mufflers
shall not be used on high—temperature water boiler safety
relief valves.

When a safety valve or safety relief valve is exposed to-
ouidoor elements which may affect operaiion of the valve, it
is permissible 1o shield the valve with a satisfactory cover.
‘The shield or cover shall be property vented and arrapged o0 -
permit servicing and normal operation of the valve.

PG-71.5 When a boiier is firred with two or more safery
valves or safety relief valves on cne comnection, this connec-
tion to the boiler shall have a cross—sectional area not less
than the combined areas of inlet connections of all the safety
valves or safety relief valves with which it connects and shall
also meet the requirements of PG-71.3.

PG-71.6 Safety valves may be attached to drums or
headers by welding provided the welding is done in-accord-
ance with Code requirements.

PG=71.7 Every boler shall have proper outlet connec-
tons for the required safety valve, or safery relief valve, or
valves, independent of any other outside steam connection,
the arez of opening to be at least equal to the aggregate areas
of inlet connections of al of the safety vaives or safety relief
valves to be attached thereto. An internal collecting pipe,
splash plate, or pan may be used, provided the total area for
inler of steam thereto is not less than twice the aggregate areas
of the inlet connections of the artached safety valves. The
hoies in such colecting pipes shall be at least % in. in diame-
ter and the least dimension in any other form of opening for
inlet of steam shall be Y% in.

Such dimensional Emitations to operation for steam need
_ not'apply to steam scrubbers or driers provided the net free
steam inlet area of the scrubber or drier is at least 10 times the
total area of the boiler outets for the safery valves.

PG—71.8 If safety valves are attached to a separate steam
dram or dome, the opening between the boiler proper and the
steam drum or dome shall be not less than required by PG~
71.7.

PG-72 OPERATION

PG-721 Safery valves shall be designed and constructed
1o operate without chattering and 1o attain full iift at a pres-
sure no greater than 3% above their set pressure. After biow-
ing down, all valves shall close at a pressure not lower than
96% of their ser pressure, except that all drum valves installed
on 2 single boiler may be set to reseat at a pressure not lower
than 96% of their set pressure, except that all dmym valves
instailed on a single boiler may be set to reseat at a pressure
not lower than 96% of the set pressure of the lowest set drum
valve. The minimum blowdown for spring-loaded safety or
safety relief valves shall be 2% of the set pressure, except that

for boilers whose maximum allowable working pressure is
less than 100 psi, the valves may be set to reseat berween 2
and 4 psi below their set pressure.

Safety valves used on forced~flow steam generaters with
no fixed steam and waterline, and safety relief valves used on
high~temperature water boilers may be set and adjusted to
close after blowing down not more than 10% of the set pres-
sure. The vaives for these special nses must be so adjusted
and marked by the manufacturer.

PG-72.2 The popping point tolerance plus or minus shall
not exceed the following: 2 psi for pressures up 1o and includ-
ing 70 psi, 3% for pressures over 70 psi up to and including
300 psi, 10 psi for pressures over 300 psi up to and including
1000 psi, and 1% for pressures over 1000 psi.

PG—72.3 The spring in a safety valve or safety relief
valve shall not be reset for any pressure more than 5% above
or beiow that for which the valve is marked unless the new
setting is within the spring design range established by the
manufacturer or is determined to be acceptable to the
manufacturer.

If the set pressure is to be adjusted within the limits speci-
fied above, the adjustment shall be performed by the
manufacturer, his authorized representative, or an assembler,
An additional valve data tag identifying the new set pressure,
capacity, and date shall be furnished and installed, and the
valve shall be reseaied.

PG-72.4 If the set pressure of a valve is changed so as to
Tequire a new spring, the spring shall be acceptable to the
manufacturer. The spring instaliation and valve adjustment
shall be performed by the manufacturer, his aathorized Tepre-
seniative, or an assembler. A new nameplate as described in
PG-110 shall be furnished and installed, and the valve shall
be resealed.

PG-105 CODE SYMBOL STAMPS

& W ©

Fia. PG-105.1 OFFICIAL SYMAGLS FUR STANPS
TO DENGTE THE AMERICAN SOCIETY OF
MECHANNCAL ENGIREERS" STANDARD

FOR BOILERS

Fl&. PG-1052 OFFICTIAL
SYMBQL FDE STAMPF 70
@ DERSTE THE AMERICAN
SCIETY
ENGINEEES" STANDARD
FOR ASSEMBLY

DENOTE THE AMEKICan
SOCIETY OF MECHANIEXT
EMCENEERS" STANDARD
FOR WELOED FIPING

Fla. Pe305.4 OFFICIAL

TYRALL FOR STAME TO

DEMOTE THE AMERICAN

SOTIETY OF MECHANIZAL
<1,

PG-105.1 Authorization. Except as permitted in PG
105.6. no organization may assume responsibility for Code
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construction without having first received from the ASME a
Certificate of Authorization to use one of the Code symboi
stamps shown in Figs. PG--105.1 through PG—105.4. There
are six such stamps, definecd as follows:

S power boiler symbol '

SEAMD ..., see Fig. PG-105.1
M miniature boiler symbol

Stamp . ................. see Fig. PG-105.1
E electric boiler symbol

SHMD ... see Fig. PG-105.1
A boiler assemnbly symbol '

SIAMP ...ooiiii ... see Fig. PG-105.2
PP pressure piping symbol

SW@INP ....iil i, see Fig. PG-105.3

V  safety valve symbol stamp .. . see Fig. PG-105.4
PG-109 Stamping of pressure piping

PG-109.1 Boiler external piping, as defined in the
Preamble, may be fabricated by a manufacturer other than the
Manufacrurer of the boiler, provided that the manufacturer has
been issued 2 Certificate of Authorization to use the “S” or
“FP” symbol stamp. Boiler external piping may be installed
by welding by a manufacturer or contractor other than the -
Manufactorer of the boiler, provided such an organization has
been issued a Certificate of Authorization to use the“S”, PP”,
or “A” symbol stamp. When external piping is installed by
welding, the welding shall be done in accordance with the
applicable rules of ANSIYASME B31.1. The qualificarion of
welding procedures, welders, and welding operators shall be
in accordance with the requirements of this Section and Sec-
tion IX. The welding shall be inspected by an Authorized
Inspector at such stages of the work as he may elect. The
organizations which fabricate or install such piping shall fur-
nish proper code certification (PG-104.2) for it including a
Manufactorers’ Data Report Form P—4A as required by PG~
11225 and PG-112.3.

PG~109.2 Welded boiler external piping included within
the scope of this Code, over 2 in. pipe size, shall be stamped
with a Code symbol, together with the manufacturer’s or con-
tractor’s name and serial munber. Such stamping shall be on
the pipe, valve, or fitting adjacent to the welded joint farthest
from the boiler. For piping operating at temperatures above
800°F the symbol may be stamped on a nameplate which is
irremovably attached by welding, provided such welding is
postweld hear treated, or on 2 circular metal band at jeast ¥
in. thick. This band around the pipe shall be secured in such a
manner zs to prevent it from slipping oif during handling and
installation.

Welded piping 2 in. pipe size or less included within the
scope of this Code shall be marked with an identification
acceptable 1o the Inspecior and traceable to the required Data
Report. Such marking shall be of 2 type thar will remain vis-
ible until the piping has been installed.

Register. June, 1996, No. 486

PG-1093 Parts of boilers. such as superheater, water-
wall, or economizer headers, or any construction involving
only welding as covered by PW-41, may be fabricated by a
manufactorer in possession of the pressure piping symbol
starmp, and 50 stamped and reported on 2 Manufactuayer’s Par-
tia) Data Report Form (Form P-4} as calied for in PG~
11224,

PG—110 STAMPING OF SAFETY VALVES

Each safety valve shall be plainly marked with the required
data by the Manufacturer or Assembler (see PG-7334)in
such 2 way that the marking will not be obliterated in service.
The marking shall be placed on the valve or on a nameplate
securely fastened to the valve. The Code "V” symbol shali be
stamped on the valve or nameplate, but the other required data
may be stamped, etched, impressed, or cast on the valve or
nameplate. The marking shall include the following:

(1) The name {or an accepable abbreviation) of the
Manufacturer and Assembier;

(2) Manufacturer’s design or type number;
(3) NPS (the nominat pipe size of the valve inlet);

(4) set pressure___  _ psi;

(5} capacity, Ib/hr (in accordance with PG~
67.5 and with the vaive adjusted for the blowdown permitted
by PG~72);

(6) year built, or alternatively, 2 coding may be marked on
the valve such that the valve manufacturer or assembier can
identify the year the valve was assembled and tested;

(7) ASME symbol as shown in Fig. PG~105.4.

PART PFT REQUIREMENTS FOR
FIRETUBE BOILERS

PFT-1 GENERAL

The rules in Part PFT are applicable io firetube boilers
and parts thereof and shall be used in conjunction with the
general requirements in Part PG as well as with the specific
Tequirements in the applicable Parts of this Section which
2pply to the method of fabrication used.

PFT-12.2 Attachment of Tubes

PFT-1221 Figure PFT-12.1 illustrates some of the
acceprable types of mbe attachments. Such connections shall

(a) expanded and beaded as in sketches (a), (b), and {Qd);

(b} expanded and beaded and seal welded as in sketch
©);

(€) expanded and seal welded as in sketch {e);
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(d) welded, as in sketches (f) and (g).

Tube ends amached by expanding and welding are subject
to the following provisions.

PFI-12.2.1.1 Where no bevel or recess is employed. the
tube shall extend bevond the mbeshest not jess than a distance
equal to the ibe thickness or 1/8 in.. whichever is the greater,
nor more than twice the tube thickness or 1/4 in., whichever is
the lesser [see Fig. PFT-12.1, sketch (e)).

PFT-12.2.12 The wbesheet hole may be beveled or
recessed. The depth of any bevel or recess shall not be less
than the mbe thickness or 1/8 in., whichever is greater, nor
more than one~third of the tubesheer thickness, except that
when tbe thicknesses are equal to or greater than 0.150 in..
the bevel or recess may exceed T/3. Where the hole is bev-
eled or recessed, the projection of the tube beyond the tube-
sheet shall not exceed a distance equai to the tbe wall thick-
ness [see Fig. PFT-12.1, sketches (f) and (g)].

PFT-122.13 Ontypes of welded attachment shown in
Fig. PFT-12.1 sketches (¢} and (&), the mbes shall be
expanded before and after welding. On types shown in
sketches (f) and (g), the tubes may be expanded.

o

Mot Lowy chas £ 198 i,
132 30 mab, o s T2 wen, whichwes
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FIG. PFT-12.1 SOME ACCEPTABLE FORMS OF
TUBE ATTACHMENT ON FIRETUBE BOILERS

PFY-12.22 Expanding of tubes by the Prosser method
may be employed in combination with any beaded or seal
welded aachment method [see Fig. PFT-12.1, sketch (b)].

PFT-1223 After seal welding as shown by Fig. PFT—
12.1 sketch (c) and (e), a single hydrostatic rest of the boiler
shall suffice.

PFT-122.4 The inner surface of the tube hole in any
form of attachment may be grooved or chamfered.

PFI-122.5 The sharp edge of mbe holes shall be taken
off on both sides of the plate with a file or other to0l.

PFT-44 OPENING BETWEEN BOILER AND SAFETY
VALVE

The opening or connection between the boiler and the
safety valve shall have at least the area of the valve inlet. In
the case of firetube boilers, the openings in the boilers for
safety valves or safety relief valves shall be not less than
given in Table PFT—44, except firetube boilers used for waste
heat purposes only, not equipped for direct firing, need not
meet the requirements of Table FFT—44 provided the rated
steaming capacity is stamped on the boiler and safety vaives
or safety relief valves of the required relieving capacity are
supplied such that the provisions of PG-67.2 are satisfied.

After the boiler Manufacturer provides for the opening
required by the Code, a bushing may be inserted in the open-
g in the shell to suit a safety valve thar will have the capac-
ity to relieve all the steam that can be generated in the boiler
and which will meet the Code requirements.

No valve of any description shall be placed between the
required safety valve or safety relief valve or valves and the
boiler, or on the discharge pipe between the safety valve or
safety relief valve and the atmosphere. When a discharge
pipe is used, the cross—sectional area shall be not Iess than the
full areas of the valve outlets discharging thereinto and shall
be as short and straight as possible and so arranged as to
avoid undue stresses on the valve or vaives.

PART PEB
REQUIREMENTS FOR ELECTRIC BOILERS
PEB-1 GENERAL

The rules in Part PEB are applicable 10 electric boilers
and parts thereof and shall be used in conjunction with the
general requirements in part PG as well as with the special
requirements in the applicable Parts of this Section which
apply to the method of fabrication used.

PEB-2 SCOPE

PEB-2.1 This Part contains speciai rules for construction
of electric boilers both of the electrode and immersion resis-
tance element type. This Part does not include elecric boilers
where the heat is applied to the boiler pressure vessel exter-
nally by electric resistance heating elements, induction coils,
or other electrical means. These types of electric boilers shall
be constructed in accordance with other zpplicable Parts of
this Section.

PEB-2.2 Electric boilers shall be marked with the ”S” or
"M symbol (except when the boiler pressure vessel is
constructed under the provisions of PEB-3) by the Manufac-
turer of the boiler pressure vessel. When the wim, fixtures.
and fittings such as valves, threaded piping, and appurte-
nances are connected to the electric boiler by a Manufacturer
not authorized to apply the ™S™ or "M” stamps, the boiler
assembler shall apply an ”E” stamp to the completed assem-
bly. "E” stamp holders are limited 1o the use of assembly
methods that do not require welding or brazing.
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PEB-23 An electrode type boiler is defined as an electric
boiler in which beat is generated by the passage of an eleciric
current using water as a conductor. :

PEB-2.4 Animmersion resistance element type boiler is
defined as an electric boiler in which heat is generated by the
passage of an electric current through a resistance heating
element immersed in water. ;

PEB-11 FEEDWATER SUPPLY

PEB-11.1 The feedwater source to electric boilers shall be
capable of meeting the applicable requirements of PG-61.

PEB-11.2 Feedwater connections to anl electric boiler
shall not be smaller than NPS %%,

PEB-12 BLOWOFF

PEB-12.3 The blowoff piping for each electric boiler
pressure vesse] having a normal water content not exceeding
100 gal is required to extend through only one valve.

PEB-122 The minimum size of blowoff pipes and fit-
tings shall be NPS 1, except that for boilers of 200 kW input
or less the minimum size of pipe and fittings may be NPS'3/4.

PEB-13 WATER GAGES

PEB-13.1 Elettric boilers of the electrode type shall have
at least one water gage glass. The water gage glass shall be
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located as to indicate the water levels both at startup and
under maximum steam Joad conditions as established by the
Manufacmrer. No low—water cutoff is required for electrode
type boiiers. .

PEB-13.2 Electric boilers of the resistance slement type
shall have at least one water gage glass. The lowest visible
part of the water gage shall be located at least 1 in. above the
lowest permissible water level specified by the Manufacmurer.
Each electric boiler of this type shall also be equipped with an
automatic low—water cutoff on each boiler pressure vessel so
located as to antomatically i off the power supply to the
heating elements before the surface of the water falls below
the visible part of the glass.

PEB-~133 Tubular water glasses on electric boilers shall
be equipped with protective rods or shields.

PEB-15 SAFETY VALVES

PEB-15.1 Each electric boiler shall have at least one
safety valve or safety relief valve, and if it has 2 power inpur
more than 1100 kW, it shall have two or more safety valves or
safety relief valves.

PEB-15.2 The minimum safety valve or safety relief
valve relieving capacity for electric boilers shall be 3% Ib/hr/
kW inpu:. :

PEB-16 AUTOMATIC PEVICES

PEB-16.1 Electric boilers shall be provided with pressure
and/or temperature controls.
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EXCERPTS FROM:
ASME BOILER AND PRESSURE VESSEL CODE
' SECTIONIV
HEATING BOILERS
1995 EDITION

PREAMBLE

The rules of this Section of the Code cover minimnm
construction reguirements for the design, fabrication, installa-
tion, and inspection of steam heating, hot water heating, hot
water supply boilers which are directly fired with oil. gas,
electricity, coal, or other solid or lquid fuels, and for opera-
tion at or below the pressure and temperature limits set forth
in this document. Similar rules for potable water heaters are
also included.

For Section IV application, the boiler proper or other ves-
sels terminate at:

(a) the first circumferential joint for welding end connec-
tions;

(b} the face of the first flange in bolted fianged connec-
tions; or :

(c) the first threaded joint in that type of conpection.

The rules are divided into four major Parts: Part HG,
applying to all materials of construction except as provided
for in Part HLW; Part HF, applying to assemblies fabricated of
wrought material, except as provided for in Part HLW; Part
HC, applying to cast iron assemblies; and Part HLW, applying
10 potable water heaters. Part HF is further sebdivided into
Subpart HW, containing rules for welded construction, and
Subpart HB, containing rales for brazed construction.

The Parts and Subparts of this Section are divided into
Arcles. Each Articie is given a2 number and a tide, as for
example, Part HG, Anticle 3, Design. Articles are divided into
paragraphs which are given 2 three—digit number, the first of
which comresponds to the Article number, thus, under Article
3 of Part HG will be found paragraph HG-307. Paragraphs
are further subdivided into subparagraphs. Major subdivi-
sions of paragraphs are designated by three— or four-digit
numbers followed by a decimal point and a digit or digis.
Where necessary, further subdivisions are represented by let-
ters and then by numbers in parentheses. Minor subdivisions
of the paragraphs are also represented by letters. A reference
1o one of these paragraphs in the text of the Section includes
all of the appiicable rules in that paragraph. Thus, reference
to HG-307 includes all the rules in HG-307.1 through HG-
3074.

This section does not contain rules to cover all possible
details of design and construction. Where complete details
are not given, it is intended that the manufacturer, subject o
the acceptance of the Authorized Inspector, shall provide
details of design and construetion which will be as safe as
otherwise required by these rules.

When the strength of any part cannot be computed with a
satisfactory assurance of safety, these rules provide proce-

dures for establishing its maximum allowable working pres-
sure.

ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS
HG-160 SCOPE

The requirements of Part HG apply to steam heating boil-
ers, hot water heating boilers, hot water supply boilers, and o
appurtenances thereto, and shall be used in conjuncrion with
the specific requirements in Part HF, Boilers of Wrought
Materials, and Part HC, Cast Iron Boilers, whichever is apphi-
cable. Part HG is not intended 1o apply to potable water heat-
ers except as provided for in Part HLW.

HG-101 SERVICE RESTRICTIONS

HG-101.1 Service Restrictions. The rules of this Section
are restricted to the following services:

(2) steam boilers for operation at pressures niot exceeding
15 psi;

(B) hot water heating boilers and hot water supply boilers
for operating at pressures not exceeding 160 psi and/or tem-
peratures not exceeding 250°F, at or near the boiler outlet.

HG-1012 Services in Excess of Those Covered by This
Section. For services exceeding the limits specified in HG~
101.1, the rules of Section I shali apply.

ARTICLE 4
PRESSURE RELIEVING DEVICES
HG—400 PRESSURE RELIEVING VALVE REQUIRE-

"MENTS

HG-400.1 Safety Valve Requirements for Steam Boil-
ers

(2) Each steam boiler shall have one or more officially
rated safety valves of the spring pop type adjusted and sealed
to discharge at 2 pressure not to exceed 15 psi. Seals shall be
attached in a manner to prevent the valve from being taken
apart without breaking the seal. The safety valves shall be
arranged so that they cannot be reset to relieve at a higher
pressure than the maximum allowable working pressure of the
botler. Drain holes are not required for valves % in. and
smaller, when the seating surface of the valve is above the
lowest portion of the inside diameter of the discharge piping.
Means shall be provided for complete drainage of the dis-
charge piping.

{b) No safety vaive for 2 steam boiler shail be smaller than
¥2in. No safety vaive shall be larger than 4% in. The inlet
opening shall have an inside diameter equal 10, or greater
thar, the seat diameter.
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(¢} The minimum relieving capacity of valve or valves
shall be govemned by the capacity marking on the boiler called
for in HG=530.

{d) The minimum valve capacity in pounds per hour shall
be the greater of that determined by dividing the maximum
Bm outpnt at the boiler nozzle obtained by the firing of any
fuel for which the unit is installed by 1000, or shall be deter-
mined on the basis of the pounds of steam generated per hour
per square foot of boiler heating surface as given in Table
HG-400.1. For cast iron boilers constructed to the require-
ments of Part HC, the minimum valve capacity shall be deter-
mined by the maximum output method. In many cases 2
greater relieving capacity of valves will have to be provided
than the minimuom specified by these rules. In every case, the
requirement of HG-—400.1(e) shall be met.

(e) The safety vaive czpacity for each steam boiler shall be
such that with the foel burning equipment installed, and oper-
ated at maximum capacity, the presstre cannot rise more than
5 psi above the maximum allowable working pressure.

(f} When operating conditions are changed, or additional
boiler heating surface is installed, the valve capacity shall be
increased, if necessary. to meet the new conditions and be i
accordance with HG—400.1(e). The additonal valves
required, on account of changed conditions, may be installed
on the outlet piping provided there is no intervening valve.

TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATING SURFACE

Firetube Boilers Watsrtube Boilers

Boiler Heatirrg Surface:

Hand frred 5 6

Stoker fired 7 8

Oil, gas or pulverized 8 10
fuel fired

Waterwall heating surface:

Hand fired 8 3

Stoker fired 10 12

Oil, gas or pulverized 14 16
fuel fired

GENERAL NOTES:

(a) When 2 boiler is fired only by a gas having a heat value not in excess of
200 Bru/ey ft. the minimum safety valves or safety relief valve relieving capac-
ity may be based on the values given for hand fired boilers above.

(1) The minimum safety valve or safety relief valve relieving capacity for
electric boilers shall be 3% Ib/hrfcw input.

(¢) For heating surface determination, see HG-403,

HG100.2 Safety Relief Valve Requirements for Hot
Water Boilers

(a) Each hot water heating or supply boiler shall have at
least one officially rated safety relief valve, of the automatic
Teseating type, identified with the V or HV Symbol, and set to
relieve at or below the maxjmum allowable working pressure
of the boiler. Safety relief valves officially reted as 1o capac-
ity shall have pop action when tested by steam. When more
than one safety relief valve is vsed on either hot water heating
or hot water supply boilers; the additional valve or valves
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sha]l be officially rated and may have a set pressure within a
range not 1o exceed 6 psi above the maximum allowable
working pressure of the boiler up to and including 60 psi. and
5% for those having a maximum allowable working pressure
excesding 60 psi. Safety relief valves shall be spring loaded.
Safety relief valves shall be set and sealed so that they cannot
be reset without breaking the seal.

(b} No materials lizble to fafl dve to deterioration or vulea-
nizatior when subjected to saturated steam temperature corre-
sponding to capacity test pressure shall be used for any part.

(c) No safety relief valve shall be smaller thar 3/4 in. nor
larger than 434 in. standard pipe size except that boilers hav-
ing a heat input not greater than 15,000 Btwhr may be
equipped with a rated safety relief valve of ¥ in. standard
pipe size. The inlet opening shall have an inside diamezer
approximately equal to, or greater than, the seat diameter. In
no case shall the miniroum opening through any part of the
valve be less than ¥4 in. in dizameter or its equivalent arsa.

(d) The required steam relieving capacity, in pounds per
hour, of the pressure relieving device or devices on a boiler
shall be the greater of that determined by dividing the maxi-
mum output in Bw at the boiler nozzle obtained by the firing
of any fuel for which the unit is installed by 1000, or shall be
determined on the basis of pounds of steam generated per
hour per square foot of boiler heating surface as given in
Table HG-400.1. For cast iron boilers constructed to the
requirements of Part HC, the minimum valve capacity shall be
determined by the maximum output method. In many cases a
greater relieving capacity of valves will have to be provided
than the minimum specified by these rules. In every case, the
requirements of HG—400.2(D) shall be met.

{e} When operating conditions are changed, or additional
boiler heating surface is installed, the valve capacity shall be
increased, if necessary, to meet the new conditions and shall
be in accordance with HG—400.2(f). The additional valves
required, on account of changed conditions, may be instalied
on the outlet piping provided there is no intervening valve.

(f) Safety relief valve capacity for each boiler with 2
single safety relief valve shall be such that, with the fuel bum-
ing equipment installed and operated at maximum capacity,
the pressure cannot rise more than 10% above the maximum
allowable working pressure. When more than one safety
relief valve is used, the overpressure shall be Limited 10 10%
above the set pressure of the highest set valve allowed by
HG—4002(z).

HG—400.3 Safety and Safety Relief Valves for Tanks and
Heat Exchangers

(2) Steam ro Hor Water Supply. When a hot water supply
is heated indirectly by steam in a coil or pipe within the ser-
vice limitations set forth in HG-101, the pressure of the steam
used shall not exceed the safe working pressure of the hot
water tank, and a safety relief valve at least 1 in. in diameter,
set to relieve at or below the maximum aflowable working
pressure of the tank, shall be applied on the tank.

(b} High Temperature Water 1o Water Heat Exchanger.
When high temperature water is circulated through the coils
or tubes of a heat exchanger to warm water for space heating
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or hot water supply, within the service limitations set forth in
HG-101, the heat exchanger shall be equipped with one or
more officially rated safety relief valves that are identified
with the V or HV Symbol, set to relieve at or below the maxi-
mum allowable working pressure of the heat exchanger, and

of sufficient rated capacity to preven: the heat exchanger pres-

sure from rising more than 10% above the maximum allow-
able working pressure of the vessel.

{c) High Temperature Water 10 Steam Hear Exchanger.
When high temperature water is circulated through the coils
or tubes of a heat exchanger to generate low pressure steam.
within the service limitations set forih in HG-101, the heat
exchanger shall be equipped with one or more officially rated
safety valves that are identified with the V or HV Symbol, set
to relieve at a pressure not to exceed 13 psi, and of sufficient
rated capacity fo prevent the heat exchanger pressure from
rising more than 5 psi above the maximum allowable working
pressure of the vessel. For heat exchangers requiring steam
pressures greater than 15 psi, refer to Section I or Section
VHI, Division 1.

HG-402 DISCHARGE CAPACITIES OF SAFETY AND
SAFETY RELIEF VALVES

HG—4021 Valve Markings. Each safety or safery relief
valve shali be plainly marked with the required data by the
Manufactarer in such 2 way that the markings will not be

obliterated in service. The markings shall be stamped. erched.

impressed, or cast on the valve or on a nameplate which shall
be securely fastened to the valve. The markings shali include
the following:

(2) the name or an acceptable abbreviation of the
Manufacturer;

(p) Manufacturer’s design or type number;

(c) NPS size in. (the norninal pipe size of the
valve inlat);

{d) set pressure psi;

(e) capacity Ib/hr, or capacity Bov/hr in

accordance with HG—402.3;

(f) year built or, alternatively, a coding may be marked on
the valves such that the valve Manufacturer can identify the
year the valve was assembied and tested;

{g) ASME Symbol as shown in Fig. HG—02.

HG-4022 Authorization to Use ASME Stamp. Each
safety valve to which the Code Symbol (Fig. HG—402) is to
be applied shall be produced by 2 Manufacturer and/or
Assembler who is in possession of a valid Cenificate of
Authorization. (See HG-340.)

FIG. HG-402 OFFICIAL SYMBOL FOR STAMP
TO DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS® STANDARD

ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS
HG-600 GENERAL

AN instruments, fittings, and controls described in this
Aracle shall be insialled prior to operation.

HG-601 FOR STEAM HEATING BOILERS
HG-602 STEAM GAGES

(2) Each steam boiler shall have 2 steam gage or 2 com-
pound steam gage connected 1o its steam space or to its water
column or 10 its steam connection. The gage or connection
shall contain 2 siphon or equivalent device which will develop
and maintain 2 water seal that will prevent steam from enter-

. ing the gage wbe. The connection shall be so arranged thar

the gage cannot be shut off from the boiler except by a cock
placed in the pipe at the gage and provided with a tee—or
lever—handle arranged 1o be paralle] to the pipe in which it is
located when the cock is open. The connections to the boiler
shall be not less than ¥: in. standard pipe size, but where steel
or wrought iron pipe or tubing is used, they shall be not jess
than %2 in. standard pipe size. The minimum size of 2 siphon,

if used, shall be % in. LD. Ferrous and nonferrous tubing

having inside diameters at lezst equal to that of standard pipe
sizes listed above may be substiteted for pipe.

(b) The scale on the dial of a stearn boiler gage shall be
graduated to not less than 30 psi nor more than 60 psi. The
wravel of the pointer from 0 psi to 30 psi pressure shall be at
least 3 in.

HG-603 WATER GAGE GLASSES

{a) Each steam boiler shall have one or more water gage
glasses artached to the water column or boiler by means of
valved fittings not less than % in. pipe size, with the lower
fiting provided with a drain valve of a type having an unre-
stricted drain opening not less than % in. in diameter to facik-
tate cleaning. Gage glass replacemnent shall be possible under
pressure. Water glass fittings may be attached directly to 2
boiler. '

Boilers having an intemmal verticai beight of less than 10
in. may be equipped with a water level indicator of the Glass
Bull’s-Eye type provided the indicator is of sufficient size to
show the water at both normal operating and low—water cutoff
levels.

(b} The lowest visible part of the water gage glass shall be
atleast 1 in. above the lowest permissible water level recom-
mended by the boiler manufacturer. With the boiler operating
a this lowest permissible water level, there shall be no danger
of overheating any part of the boiler.

Each boiler shall be provided 2t the time of the manufac-
ture with 2 permanent marker indicating the lowest permissi-
ble water level. Fhe marker shall be stamped, etched, or cast
in mezal; or it shall be a merallic plate attached by rivets,
screws, or welding; or it shall consist of material with docu-
menied tests showing its suitability as 2 permanent marking
for the application. This marker shall be visible at all times.
Where the boiler is shipped with a jacket, this marker may be
located on the jacket.
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Note: Transparent material other than glass may be used for the WIET Fage pro-
vided that the material will remain transparent and has proved suitable for the pres-
Sure. temperatire, and corrosive conditions expacred in service,

(c} In electic boilers of the submerged electrode type, the
water gage glass shall be so located to indicate the water lev-
¢ls both at starmip and under maximum steam load conditions
as established by the manufacturer.

(d) In electric boilers of the resistance elernent type, the
lowest visible part of the water gage shall be located at least |
In. above the lowest permissible water level specified by the
Manufactarer. Each electric boiler of this type shall also be
equipped with an avtomatic low—water cutoff on each boiler
pressure vessel so located as to automatically cut off the
power supply to the heating elements before the surface of the
warer falls below the visible part of the glass.

(e) Tubular water glasses on electric boilers having a nor-
mal water content not exceeding 100 gal shall be equipped
with a protective shield.

HG-604 WATER COLUMN AND WATER LEVEL
CONTROL PIPES

(2) The minimum size of ferrons or nonferrons pipes con-
necting a water column 1o a steam boiler shall be 1 in. No
outlet connections, except for damper regulator, feedwater
regulator, steamn gages, or apparatus which does not permit the
escape of any steam or water except for manually operared
blowdowas, shall be attached 10 a water column or the piping
connecting a water column to a boiler (see BG—705 for
introduction of feed water into 2 boiler). If the water column,
gage glass, or low—water fuel cutoff, or other water level con-
trol device is commected to the boiler by pipe and fittings, no
shutoff valves of any type shall be placed in such pipe, and a
cross or equivalent fitting to which a drain valve and piping
may be attached shall be placed in the water piping connec-
tion at every right angle trm to facilitate cleaning. The water
column drain pipe and valve shall be not less than NPS 3/4.

{b) The steam connections to the water cohum of a hori-
zontal firetube wrought boiler shall be taken from the top of
the shell or the upper part of the head, and the water connes-
tion shall be taken from a point not above the center line of
the shell. Fora cast iron boiler, the steam connection to the
water colurn shali be taken from the top of an end section or
the top of the steam header, and the water connection shall be
made on an end section not less than 6 in. below the bottom
connection to the water gage glass.

HG-605 PRESSURE CONTROL

Each aptomarically fired steam boiler shall be protected
from overpressure by two pressure-operated controls.

(a) Each individual amtomatically fired steam boiler shail
have a safety limit control that will cut off the fuel supply to
prevent steam pressure from exceeding the 15 psi maximum
allowable working pressure of the boiler. Each control shall
be constrected to prevent 2 pressure seiting above 15 psi.

(b) Each individual sicam boiler or each system of com-
monly connected steam boilers shall have a control that wiil
cut off the fuel supply when the pressure reaches an operating
Limit, which shall be less than the maximum allowable pres-
sure.
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(¢) Shutoff valves of any type shall not be placed in the
Steam pressure connection between the boiler and the controls
described in (2) and (b) above. These controls shall be pro-
tected with a syphon or equivalent means of maintajring a
water seal that will prevent stearn from entering the control.
The connections to the boiler shall not be iess than NPS 1/4,
but where steel or wrought iron pipe or tubing is used, they
shall not be less than NPS 1/2. The minimum size of 2
syphon shall be NPS 1/4 or 3/8 in. O.D. nonferrous wbing. |

HG—606 AUTOMATIC LOW-WATER FUEL CUT-
OFF AND/OR WATER FEEDING DEVICE

(2) Each automatically fired steam or vapor-system hoiler
shall have an automatic low—water fuel cutoff so located as 1o
automatically cut off the fuel supply when the surface of the
water falls to the Jowest visible part of the water gage glass.
If a water feeding device is installed, it shail be so constructed
that the water inlet valve cannot feed water into the boiler
through the floar chamber and so located as to supply requi-
site feeedwater.

(b) Such a fuel cutoff or water feeding device may be
attached directly 10 a boiler. A fuel cutoff or water feeding
device may also be instailed in the tapped openings available
for attaching a water glass direct to a boiler, provided the con-
nections are made 1o the boiler with nonferrous tees or Y's not
less than NPS 1/2 between the boiler and the water glass so
that the water glass is attached directly and as close as pos-
sible to the boiler; the run of the tee or Y shall take the water
glass fittings, and the side outler or branch of the tee or Y
shall take the fuel cutoff or water feeding device. The ends of
all nipples shall be reamed to full-size diameter.

(c) Fuel cutoffs and water feeding devices embodying a
separate chamber shall have a vertical drain pipe and 2 blow-
off valve not less than NPS 3/4., located at the lowest point in
the water equalizing pipe connections so that the chamber 2nd
the equalizing pipe can be flushed and the device tested.

HG-607 MODULAR STEAM HEATING BOILERS

{(2) Each module of 2 modular steam heating boiler shall
be equipped with:

(1) steam gage, see HG-602

(2) water gage glass, see HG-603
(3} pressure control, see HG-605 (a)
4) low water cutoff, see HG-606

(b} The assembied modular steam boiler shall also be
equipped with pressure control, see HG-605 (b).

HG-610 FOR HOT WATER BEATING OR HOT
WATER SUPPLY BOILERS

HG-611 PRESSURE OR ALTTTUDE GAGES

(2) Each hot water heating or hot water supply boiler shali
have a pressure or altitude gage connected to it or 1o its flow
connection in such a manner that it cannot be shut off from
the boiler except by a cock with 1e2 or lever handle. placed on
the pipe near the gage. The handie of the coek shall be paral-
lel 2o the pipe in which it is located when the cock is open.
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(b) The scale on the dial of the pressure or altitde gage
shall be graduated approximately to not less than 1% nor
more than three times the pressure at which the safety refief
valve is set.

(c} Piping or tubing for pressure— or altitude-gage connec-
tions shall be of nonferrous metal when smaller than 1 in. pipe
size.

HG—612 THERMOMETERS

Each hot water heating or hot water supply boiler shall
have a thermometer so located and commected that it shall be
easily readable when observing the water pressure or altiude.
The thermormeter shall be so located that it shall at 2l times
indicate the temperature in degrees Fahrenheit of the water in
the boiler at or near the outlet.

HG-613 TEMPERATURE CONTROL
Each automatically fired hot water heating or hot water

supply boiler shall be protected from over-temperature by
two temperature—operated controls.

(2) Each individual avtomatically fired hot water heating

or hot water supply boiler shall have a safety limit control that
will cut off the fuel supply to prevent water temperature from
exceeding the maximum allowable temperature of 250°F at
the boiler outlet. This water temperature safety control shall
be constructed to prevent a temperature setting above 250°F.

(b) Each individual hot water heating or hot water supply
boiler or each system of commonly connected boilers without
intervening valves shall have a control that will cut off the
fuel supply when the water temperature reaches an operating
limit. which shall be less than the maximum allowzble tem-

perature.
HG-614 LOW-WATER FUEL CUTOFF

(a) Eack amomatically fired hot water botler with hear
input greater than 400,000 Brw/hr shall have an automatic
low—water cutoff which has been designed for hot water ser-
vice, and it shall be so Iocated as to automatically cut off the
fuel supply when the surface of the water falls to the level
established in (b) below (see Fig. HG-703.2).

{b} As there is no normal waterline to be maintained in a
hot water boiler, any location of the low—water fuel cutoff
above the lowest safe permissible water level established by
the boiler manufacturer is satisfactory.

(c) A coil-type boiler or a watertibe boiler with heat input
greater than 400,000 Buw/hr requiring forced circulation to
prevent overheating of the coils or tubes shall have a flow—
sensing device installed in Lieu of the low~water fuel cutoff
required in (a) above to automatically cut off the fuel supply
when the circulating flow is interrupted.

HG-615 MODULAR HOT WATER HEATING BOIL-
ERS ‘

(a) Each module of 2 modular hot water heating boiler
shall be equipped with:

(1) pressure/altitude gage, see HG-611
(2) thermometer, see HG~612
(3) temperature control, see HG-613(a)

(b) The assembied modular hot water heating boiler shall
&lso be equipped with:

(1) temperamre control. see HG-613(b)
(2) low water fuel cutoff, see HG-614
HG-620 FOR ALL BOILERS

HG-621 INSTRUMENTS, FITTINGS, AND CON-
TROLS MOUNTED INSIDE BOILER JACKETS

Any or all mstruments, fiteings, and controls required by
these rules may be installed inside of boiler jackets provided
the water gage on a steam boiler is accessible without the use
of tools and provided the water gage and pressure gage on a
steam boiler or the thermometer and pressure sage on a water
bolier are visible through an opening or openings 2t all times.

HG-636 ELECTRIC WIRING
HG-—632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry shall
be positively grounded and shall operate at 150 V or less.
One of the two following systems may be employed to pro-
vide the contro! circuiL. ' '

(2) Two-Wire Nominal 120 V Sysiem With Separare Eguip-
ment Grourd Conductor.

(1} This system shall consist of the line, neutral, and
eguipment ground conductors. The control panel frame and
associated control circuitry metallic enclosures shall be elec-
trically continuous and be bonded to the equipment ground
conductor.

(2) The equipment ground conductor and the neutral con-
ductor shail be bonded together at iheir origin in the electrical
system as required by the NEC. .

(3) The line side of the control circuit shall be provided
with a time delay fuse sized as small as practicable.

®) Two—Wire Nominal 120 V System Obtained By Using
An [solation Transformer

(1) The two—wire control circuit shall be obtained from
the secondary side of an isolation transformer. One wire from
the secondary of this transformer shall be electrically contine-
ous and shall be bonded to 2 convenient cold water pipe. Al
metallic enclosures of control components shall be securely
borided to this ground control circuit wire. The primary side
of the isolation transformer will normally be a two-wire
source with a potential of 230 V or 208 V or 440 V.

(2) Both sides of the two—wire primary circuit shall be
fused. The hot leg on the load side of the isolation trans-

" former shall be fused as small as practicable 2nd in no case

fused above the rating of the isolation transformer.
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HG-633 LIMIT CONTROLS

Limit controls shall be wired on the hot or line side of the
control circuit.

HG—634 SHUTDOWN SWITCHES AND CIRCUIT
BREAKERS

A manually operated remote heating plant shutdown
switch or circuit breaker should be located just outside the
boiler room door and marked for easy identification. Consid-
eration should also be given to the type and location of the
switch to safeguard against tampering. If the boiler room door
1s on the building exteriof the switch should be located just
inside the door. If there is more than one door to the boiler
room, there should be a switch located at each door.

ARTICLE?7 -
INSTALLATION REQUIREMENTS

HG-700 INSTALLATION REQUIREMENTS, ALL
BOILERS

HG-701 MOUNTING SAFETY AND SAFETY RELIEF
VALVES

HG-701.1 Permissible Mounting. Safety valves and
safety relief valves shall be located in the top or side of the
boiler. They shall be connected directly to a tapped or flanged
opening in the bojler, to a fitting connected to the boiler by a
short nipple, 10 2 Y-base, or to a valveless header connecting
steam or water outlets on the same boiler. Coil or header type
boilers shall have the safety valve or safety relief valve
located on the steam or hot water outlet end. Safery valves
and safety relief valves shall be installed with their spindles
vertical. The opening or connection between the boiler and
any safety valve or safety relief valve shall have at least the
area of the valve inlet.

HG-701.2 Requirements for Cornmon Counnections for
Two or More Valves

(a) When 2 boiler is fitted with two or more safety valves
on one connection, this connection shall have a cross—sec-
tional area not less than the combined areas of inlet connec-
tions of all the safety valves with which it connects.

(b) When a Y-base is used, the inlet area shall be not less
than the combined outlet areas. When the size of the boiler
requires a safety valve or safery relief valve larger than 4 1/2
in. in diameter, two or more valves having the required com-
bined capacity shall be used. When two or more valves are
used on a boiler, they may be single, directly amached, or
mounted on 2 Y-base.

HG-7013 Threaded Connections. A threaded connec-
tion may be nsed for attaching a vaive.

HG-701.4 Prohibited Mountings. Safety and safety
relief valves shall not be connected to an internal pipe in the
boiler.

HG-701.5 Use of Shutoff Valves Prohibited. No shutoff

of any description shall be placed between the safety or safety

relief valve and the boiler, or on discharge pipes between such
valves and the atmosphere.
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HG-701.6 Safety and Safety Relief Valve Discharge
Piping ‘

{a) A discharge pipe shall be used. Its internal cross—sec-
tional area shall be not jess than the full area of the valve out-
let or of the total of the valve ontlets discharging there into
and shall be as short and straight as possible and so arranged
as to avoid undaue siress on the valve or valves. A union may
be installed in the discharge piping close to the valve outler
When an elbow is placed on a safety or safety relief valve
discharge pipe, it shall be located close to the valve outlet
downstream of the ynion.

(b) The discharge from safety or safery relief vaives shall
be so arranged that there will be no danger of scalding amend-
ants. The safety or safery relief valve discharge shall be piped
away from the boiler to the point of discharge, and there shall
be provisions made for properly draining the piping. The size
and arrangement of discharge piping shall be independent of
other discharge piping and shall be such that any pressure that
may exist or develop will not reduce the relieving capacity of
the relieving devices below that required to protect the boiler.

HG-703 PIPING

HG-703.1 Provisions for Expansion and Contraction.
Provisions shall be made for the expansion and contraction of
steam and hot water mains connected to boilers by providing
substantial anchorage at suitable points and by providing
swing joints when boilers are installed in batteries, so there
will be no undue strain wansmitted to the boilers. See Figs.
HG-=703.1 and HG-703.2 for typical schematic arrangements
of piping incorporating strain absorbing joints for steam and
hot water heating boilers.

HG-703.2 Return Pipe Connections

(a) The remm pipe connections of each boiler supplying 2
gravity remum sieam heating system shall be so arranged as 10
form 2 loop substantizlly as shown in Fig. HG-703.1 so that
the water in gach boiler cannot be forced out below the safe
water Jevel. ’

(b) For hand—fired boilers with 2 normal grate line, the
recommended pipe sizes detalled as "A” in Fig. HG-703.1 are
I 1/2in. for 4 sq fi or less firebox area at the normal grate
line, 2 1/2 in. for areas more than 4 sq ft up to 14.9 sq ft. and
4 in. for 15 sq ft or more.

(c) For automatically fired boilers which do not have 2
normal grate line, the recommended pipe sizes detailed as "A”
in Fig. HG-703.1 are 1 1/2 in. for boilers with migirmum

safety valve relieving capacity 250 Ib/hr or less, 2 142 in. for

boilers with minimum safety valve relieving capacity from
251 Ib/hr to 2000 Ib/hr, inclnsive, and 4 in. for boilers with
more than 2000 Ib/br minimum safety valve relieving capac-
ity. ’

(d) Provision shall be made for cleaning the interior of the
remsn piping at or close to the boiler

HG-705 FEEDWATER AND MAKEUP WATER CON-
NECTIONS

(2) Steam Boilers. Feedwater or water treatment shall be
introduced into 2 boiler through the return piping system.
Alternatively, feedwater or water treatment may be introduced
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through an independent connection. The water flow from the
independent connection shall not discharge directly against
parts of the boiler exposed to direct radiant heat from the fire.
Feedwater or water treatment shall not be fntroduced through
openings or connections provided for inspection or cleaning.
safety valve, water column, water gage glass, or pressure
gage. The feedwater pipe shall be provided with a check
valve near the boiler and 2 stop valve or cock berween he
check valve and the boiler or between the check valve and the
retum pipe system.

(b) Hor Wazer Boilers. Makeup water may be introduced
into 2 boiler through the piping system or through an indepen-
dent connection. The water flow from the independent con-
nection shall not discharge directly against parts of the boiler
exposed to direct radiant heat from the fire. Makeup water
shall not be introduced through openings or connections pro-
vided exclusively for inspection or cleaning, safety relief
valve, pressure gage, or temperature gage. The makeup water
pipe shall be provided with a check valve near the boiler and
stop valve or cock between the check valve and the boiler or
between the check valve and the piping system.

HG-767 OIL HEATERS

{a) A heater for oil or other liquid harmful to boiler opera-
tion shall not be installed directly in the steam or warer space
within a boiler.

(b} Where an external t}fpe heater for such service is used,
means shall be provided to. prevent the introduction in:o the
boiler of il or other liquid harmful to boiler operation.

HG-709 PROVISIONS FOR THERMAL EXPANSION
IN HOT WATER SYSTEMS

All hot warer heating systems incorporating hot water
tanks or fiuid relief columns shall be so installed as to prevent
freezing under normal operating conditions.

HG-709.1 Systems With Open Expansion Tank. If the
system is equipped with an open expansion tank, an indoor
overflow from the upper portion of the expansion tank shall
be provided in addition to an open vent, the indoor overflow
to be carried within the building 1o a suitable plumbing fixture
or the basement.

HG-709.2 Closed Type Systems. If the system is of the
closed type, an atrtight tank or other suitable aif cushion shall
be installed that will be consistent with the volume and capac-
ity of the system, and it shall be suitably designed for a hydro-
static test pressure of 2 ¥z times the aliowable working pres-
sure of the system. Expansion tanks for systems designed to
operate above 30 psi shall be constructed in accordance with
Section VHI, Division 1. Provisions shall be made for drain-
ing the 1ank without emptying the system, except for prepres-
surized tanks.

HG-709.3 Minimum Capacity of Closed Type Tank.
The minimum capacity of the closed type expansion tank may
be determined from Tables HG-709.1 and HG-709.2 or from

the following formula where the necessary information is
available: .

Vi=[(0.00041T—-0.0466)VsV/[(Pa/Pf)—(Pa/Po)]
where
V1= minimum volume of tanks, gal
Vs = volume of system, not including tanks, gal
T =average operating temperature. °F
Pa = zunosphere pressure, psi
Pf =fill pressure, psi
Po = maximum operating pressure, psi

TABLE HG-709.1

EXPANSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS

Based on two—pips system with average operating water
temperatzre 170°F, using cast iron column radiation with heat
ermission rate 150 Brwhr sq ft equivalent direction radiation

Installed Equivalent
Direct Radiation. sq ft Tank Capacity,
[Note (1] gal
Up to 350 i8
Up to 450 21
Up1to 650 24
Up o 900 30
Upteo 1100 33
Up to 1400 40
Up 1o 1600 2-30
Up 1o 1800 2-30
Up to 2000 2-35
Up to 2400 240

Note: (1) For systemns with more than 2400 sq ft of insealied equivalent direct
water radiation, the required capacity of the cushion tank shall be increased on the
basis of 1 gal tank capacity/33 sq ft of additional equivalent direct radiation.

HG 709.4 Provisions for Thermal Expansion in Hot
Water Supply Systems. If a system is equipped with a check
valve or pressure reduciing valve in the cold water inlet line,
consideration should be given to the installation of an airtight
expansion tank or other suitable air cushion. Otherwise, due
to the thermal expansion of the water, the safety relief valve
may life periodically. If an expansion tank is provided, it
shall be constrzeted in accordance with Section VIIE, Division
1, for a maximum allowable working pressure equal o or
greater than the water heater. Except for prepresssurized
tanks, provisions shall be made for draining the 1ank without
emprying the system. See Fig. HLW-703.2 for a typical
accepiable instaltation. :
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TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS!

Based on average operating water temperature 195°F, fiil
pressure 12 psig, and maximum operating pressure 30 psig

Tank Capacities. gal
System Voiume, Prepressurized Nonpressurized
gal Diaphragm Type Type
100 8 15
200 17 30
300 25 45
400 33 60
500 42 75
1000 83 150
2000 163 300
Note: (1) Sysiem volume inclod=s volume of water in boiier. radiation. and pip-
ing, not including the ion tank. Expension tank capacities ar= based op an

acceptance factor of 0.4027 for prepressurized typas and 0222 for nonprepressur-
ized types. A procedure for estimating system vohms and determining expansion
tank sizes for other desipn conditions may be found in Chaprer 13 of the 1987 Sys-
tems and Applications Vohttme of the ASHRAE Handbook

HG-710 STOP VALVES

HG-710.1 For Single Steam Boilers. When a stop valve
is used in the supply pipe connection of a single steam boiler,
there shali be one used in the return pipe connection.

HG-710.2 For Single Hot Water Heating Boilers

(2) Stop vaives shall be Jocated at an accessible point in
the supply and return pipe connections as near the boiler
nozzle as is convenient and practicable, of a single hot water
heating boiler installation to permit draining the boiler with-
out emptying the system.

(b) When the boiler is located above the system and can
be drained without draining the system, stop valves may be
eliminated. .

HG-710.3 For Multiple Boiler Instaliations. A stop
valve shall be used in each supply and return Pipe connection
of two or more boilers connected to a common systermn. See
Figs. HG-703.1 and HG-703.2.

HG-710.4 Type of Stop Valve(s)

(a) All valves or cocks shall conform with the applicable
portions of HG-203 and may be ferrous or nonferrous.

(b) The minimum pressure rating of all valves or cocks
shall be at least equal to the pressure stamped vpon the boiler,
and the temperature rating of such valves or cocks, inclndiag
all iaternal components, shall be not less than 250°F

(c) Valves or cocks shall be flanged, threaded or have ends
suitable for welding or brazing.

(d) All valves or cocks with stems or spindles shall have

adjustable pressure type packing glands and, in addition, all
plug type cocks shall be equipped with a guard or gland. The
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plug or other operating mechanism shall be distinctly marked
in line with the passage to indicate whether it is opened or
closed.

(e) All valves or cocks shall have tight closure when under
boiler hydrostatic test pressure.

HG-7105 Identification of Stop Valves by Tags. When
stop valves are used, they shall be properly designated sub-
stantally as follows by tags of metal or other durable material
fastened 1o them:

Supply Valve — Number ()

Do Not Close Without Also
Closing Return Valve—
Number ()

Rerurn Valve ~ Number ()

Do Noz Close Without Alse
Closing Supply Vaive—
Number ()

HG-715 BOTTOM BLOWOFF AND DRAIN VALVES

(a) Bortom Blowoff Vulve. Each steam boiler shzll have a
bortom blowoff connection fitted with 2 valve or cock con-
nected to the Jowest water space practicable with a minimum
size as shown in Table HG-715. The discharge piping shall
be ful size to the point of discharge.

(b} Boilers having a capacity of 25 gal or less are exempt
from the above requirements, except that they must have 3/4
in. NPS minimum drain vaive. '

(c) Drain Valve. Each steam or hot water boiler shall have
one or more drain connections, fitted with valves or cocks
connecting 1o the lowest water containing spaces. The mim-
mum size of the drain piping, valves, and cocks shall be 3/4
in. The discharge piping shall be full size to the poinet of dis-
charge. When the blowoff connection is locared at the lowest
water containing space, a separate drain connection is not

required.

(d) Minimwm Pressure Rating. The minimum pressure
rating of valves and cocks used for blowoff or drain purposes
shall be at least equal to the pressure stamped on the boiler
but in no case less then 30 psi. The temperature rating of such
valves and cocks shall not be less than 250°E.

TABLE HG-715
SIZE OF BOTYOM ELOWOFF PIPING,
VALVES, AND COCKS

Minimum Required Safety | Blowoff Piping, Vaives and
Valve Capacity, Ib, of Cocks

steam/hr [note (1)) Size, in (min.)

Up to 500 34

501 to 1250 1

1251 to 2500 11/4

2501 to 6600 112

6001 and larger 2

Note: (1) To detetmine the ai < capacity of safety relief vaives in terms

of B, the relieving capacity in Ib of steam/hr is mnltiplied by 1000,
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EXCERPTS FROM:
SECTION vIIl
PRESSURE VESSELS
1995 EDITION
INTRODUCTION (5) piping compones, such as pipe, flanges, bolting,
gaskets, valves, expansion joints, fitings, and the pressure
U-1 SCOPE

(2) For the scope of this Division, pressure vessels are
containers for the containment of pressure, either interal or
external. This pressure may be obtained from an external
source, or by the application of heat from a direct or indirect
source, or any combination thereof.

{b) This Division is divided into three Subsections, Man-
datory Appendices, and Nonmandarory Appendices. Subsec-
tion A consists of Part UG, covering the general requirements
applicable to ali pressure vessels. Subsection B covers spe-
cific requirements that are applicable to the various methods
used in the fabrication of pressure vessels. It consists of Parts
UW, UF, and UB, dealing with welded, forged, and brazed
methods, respectively. Subsection C covers specific require-
ments applicable to the several classes of materials used in
pressure vessel construction. It consists of Parts UCS, UNE,
UHA, UC], BCL, UCD, URT, ULW, and ULT dealing with
carbon and low alloy steels, nonferrous metals, high alloy
steels, cast iron, clad and lined material, cast ductile iron,
ferritic steels with properties enhanced by heat weatment,
layered construction, and low temperature materials, respec-
tively. Subsection C also conrtains tables of maximum allow-
able stress values for these classes of materials.

The Mandatory Appendices address specific subjects not
covered elsewhere in this Division and their requirements are
mandatory when the subject covered is included in consoruc-
tion under this Division. The Nonmandatory Appendices pro-
vide information and suggested good practices.

(¢) Based on the Commitiee’s consideration, the following
classes of vessels are exempted from the scope of this Divi-
sion; however, any pressure vessel within these classes which
meets alt applicable requirements of this Division may be
stamped with Code U Symbol:

(1) those within the scope of other Sections;
(2) fired process tabular heaters;

(3) pressure containers which are integral parts or compo-
nents of rotating or reciprocating mechanical devices, such as
pumps, COMPressors, turbines, generators, engines, and
hydraulic or pnevmatic cylinders where the primary design
consideration and/or stresses are derived from the functional
requirements of the device;

(4) except as covered in U-1(f), structures whose primary
function is the transport of fluids from one location to z2nother
within a system of which it is an integral part, that is, piping
systems;

contzining parts of other components, such as strainers and
devices which serve such purposes as mixing, separaring,
snubbing, distributing, and metering or controlling flow, pro-
vided that pressure containing parts of such components are
generally recogmized as piping components or accessoties;

(6) a vessel for containing water under pressure, including
those containing air. the compression of which serves only as
a cushion, when nene of the following limitations are
exceeded:

(a) adesign pressure of 300 psi;
(b) adesign temperamre of 210°F,

(7) ahot water supply storage tank heated by steam or any
other indirect means when none of the following limitations is
exceeded:

(2) a heat input of 200,000 Buv/hr;
(©) a water temperature of 210°F;
{¢} a nominal water containing capacity of 120 gal;

(8) vessels having an internal or external operating pres-
sure (see 3-2) not exceeding 15 psi with no limitation on size
[see UG-28(e)]:

(9) vessels having an inside diameter, width, height, or
<ross section diagonal not exceeding 6 in., with no limitation
on length of vessel or pressure;

(10) pressure vessels for human occupancy.

(d} The rules of this Division have been formulated on the
basis of design principles and construction practices applica-
ble to vessels designed for pressures not exceeding 3000 psi.
For pressures above 3000 psi, deviations from and additions
10 these rules usually are necessary o meet the requirements
of design principles and construction practices for these
higher pressures. Only in the event that after having applied
tiese additional design principles and construction practices
the vessel still complies with a1l of the requiremenis of this
Division may it be stamped with the applicable Code symbol.

(e) In relation to the geometry of pressure containing
parts, the scope of this Division shzll include the following:

(1) where external piping is to be connecied to the vessel:

{2) the welding end connection for the first circumferential
joint for welded connections fsee UW—13(g)];

(b) the first threaded joint for screwed connections:
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(¢) the face of the first flange for bolted, flanged connec-
tions;

(d) the first sealing surface for proprietary connections or
fittings.

(2) where nonpressure parts are welded directly 1o either
the internal or external surface of 2 pressure vessel. the weld
attaching the part to the vessel (see UG-54, UG-53 and
Appendices D and G);

{3) pressure retaining covers for vessel openings, such as
manhoie and handhole covers:

(4) the first sealing surface for proprietary fitings or com-
ponents for which rules are not provided by this Division,
such as gages, instruments, and normetallic components.

(f) The scope of the Division includes provisions for pres-
sure relief devices necessary to satisfy the requirements of
UG-125 through UG~136 and Appendix 11.

(g) Unfired steam boilers as defined in Section I shall be
constmcted in accordance with the rules of Section I or this
Division [see UG-125(b) and UW=2(c)}.

The following pressure vessels in which steam is generated
shall be constructed in accordance with the rules of this Divi-
sion:

(1) vessels known as evaporators or heat exchangers:

(2) vessels in which steam is generated by the use of heat
resulting from operation of a processing system containing a
number of pressure vessels such as used in the manufacture of
chemical and petrolewrn products;

(3) vessels in which steam is generated but not withdrawn
for external nse.

(h) Pressure vessels or parts subject 10 direct firing from
the combustion of fuel (solid, liquid, or gaseous), which are
not within the scope of Sections L, 11, or IV may be
constructed in accordance with the rules of this Division [see
Uw=2(d)].

(i) Gas fired jacketed steam ketiles with Jjacket operating
pressures not exceeding 30 psi may be constructed in accord-
ance with the rules of this Division (see Appendix 19).

(i) Pressure vessels exclusive of those covered in (c), (g),
(h), aad (i) above that are not required by the rules of this
Division to be fully radiographed, which are not provided
with quick actuating closures (see UG~35), and that do not
exceed the following volume and pressure limits may be
exempted from inspection by Inspectors, as defined in
UG-91, provided that they comply in all other respects with
the requirements of this Division:

(1) 3 cu ft in volume and 250 psi design pressure; or
(2) ¥ cu ft in volume and 600 psi design pressure.

In an assembly of vessels, the limitations in (1) and (2)
above apply to each vessel and not the assembly as a whole.
Vessels fabricated in accordance with this rule shall be
marked with the UM symbol in Fig. UG~116 sketch (b} and
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with the data required in UG-116. Cemificates of Compliance
shall satisfy the requirements of UG-120(z).

(k) The degree of nondestructive examination(s) and the
acceptance standards beyond the requirements of this Divi-
sion shall be 2 matter of prior agreement between the
Manufacturer and user or his designated agent.

U-2 GENERAL

(2) The user or his designated agent shall establish the
design requirements for pressure vessels, taking into consider-
ation factors associated with normal operation, and such other
conditions as startup and shutdowrn.

Such consideration shall include, but shall not be limited
10, the following:

(1) the need for corrosion allowances beyond those speci-
fied by the rules of this Division (see UG-25);

(2) the definition of lethal services. For example. see
UW-2(a).

(3) the need for postweld heat treatrent beyond the
requirements of this Division and dependent on service condi-
tions;

(4) for pressure vessels in which steam is generated. or
water is heated [see U-1(g) and (b)), the need for piping,
valves, instrirments, and fintings to perform the functions cov-
ered by PG-59 through PG—~61 of Section 1. :

PRESSURE RELIEF DEVICES
UG-125 GENERAL

(a) All pressure vessels within the Scope of this Division,
irrespective of size or pressure, shall be provided with protec-
tve devices in accordance with the requirements of UG—125
through UG-136. Unless otherwise defined in this Division,
the definitions relating to pressure relief devices in Appendix
I of ASME/ANSI PTC 25.3 Safety and Relief Valves shall
apply.

(b) An unfired steam boiler, as defined in U-I(g), shall be
equipped with pressure relief devices required by Section I
nsofar as they are applicable to the service of the particular
installation.

(c) All pressure vessels other than unfired steam boilers
shall be protected by a pressure relieving device that shall
prevent the pressure from rising more than 10% or 3 psi,
whichever is greater. above the maximum aliowzbie working
pressure except as permitied in (1) and (2) below. (see UG-
134 for pressure settings.)

(1) When multiple pressure relieving devices are provided
and set in accordance with UG-134(a), they shall prevent the
pressure from rising more than 16% or 4 psi, whichever is
greater, above the maximum allowable working pressure.

(2) Where an additional hazard can be created by exposure
of a pressure vessel to fire or other unexpected sources of
externzl heat, supplemental pressure relieving devices shall be
instalied to protect against excessive pressure. Such supple-
mental pressure relieving devices shall be capable of prevent-
ing the pressure from rising more than 21% above the maxi-
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mum aliowable working pressure. The same pressure
relieving devices may be used to satisfy the capacity require-
menits of (¢} or (¢)(1) above and this paragraph provided the
pressure setting requirements of UG~134(a) are met.

(3) Pressure relief devices, intended primarily for protec-
tion against exposure of a pressure vessel to fire or other
unexpecied sources of external heat installed on vessels hav-
g no permanent supply connection and used for storage at
ambient temperature of nonrefrigerated Hquefied compressed
gases, are excluded from the requirements of (¢)(1) and (c)(2)
above, provided:

{2) the relief devices are capable of preventing the pres-
sure from rising more than 20% above the maximurn allow-
able working pressure of the vessels;

(b) the set pressure of these devices shall not exceed the
maximum allowable working pressure of the vessels;

{¢) the vessels have sufficient vllage to avoid z liquid full
condition;

(d) the maximum zllowable working pressure of the ves-
sels on which these devices are installed is greater than the
vapor pressure of the stored liquefied compressed gas at the
maximum aniicipated temperature that the gas will reach
under ammospheric conditions; and

{e) pressure relief valves vsed to satisfy these provisions
also comply with the requirements of UG-129(a)(5). UG-
131(c)(2), and UG-134(d)(2).

(d) Pressure relieving devices shall be constructed, located,
and installed so that they are readily accessible for inspection
and repair and so that they cannot be readily rendered inop-
erative (see Appendix M), and should be selected on the basis
of their intended service.

{€) Pressure relief valves or nonreclosing pressure relief
devices may be used either alone or, if applicable, in com-
bination with safety or safety relief valves on vessels.

Note: Use of nonreclosing devices of some 1ypes may be advisable o vessels
containing snbstances thar may render 2 safety or safety relief valve jnoperative.
where a loss of valuable material by Jeakace should be avoided, or where contarmi-
naton of the aunosphere by leakage of noxious fhrids must be avoided, The use
of ropture disk devices may also be advisable when very rapidrates of pressure rise
may be encountered.

(f) Vesseis that are to operate completely filied with quid
shall be equipped with liquid relief valves, unless otherwise
protected against overpressure.

(g) The protective devices required in (a) above need not
be installed directly on a pressure vessel when the source of
pressure is external to the vessel and is under such positive
contro] that the pressure in the vessel cannot exceed the maxi-
mum attowable working pressure at the operating temperature
except as permitted in (¢) above (see UG-98).

Note: Pressure reducing valves and similar mechanical or elecmical conrrel
instruments, except for pilot operated valves as permitted in UG-126(b). are pot
;:vn:iig:;dasmﬁid:nﬂy positive in action to prevent excess pressures from being

(k) Safety and safety relief valves for steam service shall
meet the requirements of UG-131(b}.

UG~126 PRESSURE RELIEF VALVES

(a) Safety, safety relief, and relief valves shall be of the
direct spring loaded type.

(b) Pilot operated pressure relief valves may be used, pro-
vided that the pilot is self-actuated and the main valve will
open automatically 2t not over the ser pressure and will dis-
charge its fuli rated capacity if some essential par of the pilot
should fail. :

(c) The spring in a safety vaive or safety refief vaive shall
not be set for any pressure more than 5% above or below that
for which the valve is marked, uniess the setting is within the
spring design range established by the valve manufacturer or
is determined to be acceptable to the manufacturer. The ini-
tial adjustment shall be performed by the manufacturer, his
authorized representative, or an assembler, and a valve data
tag shall be provided thar identifies the set pressure, capacity,
and date. The valve shall be sealed with = seal identifying the
manufacturer, his authorized represencative, or the assemnbler
performing the adjustment.

(d) The set pressure tolerances, plus or minus, of pressure
reiief valves shall not exceed 2 psi for pressures up to and
including 70 psi and 3% for pressures above 70 psi.

UG-127 NONRECLOSING PRESSURE RELIEF
DEVICES

(a) Rupture Disk Devices
{1} General

(@) Every rupture disk shall have a stamped burst pressure
established by rules of (2)(1)(b) below within a manufacturing
design range at a specified disk temperature and shall be
marked with 2 ot number. The burst pressure tolerance at the
specified disk temperature shall not exceed =2 psi for stamped
burst pressure up to and including 40 psi and +5% for
stamped burst pressure zbove 40 psi.

(b) The stamped bursting pressure within the manufactor-
ing design range'at the coincident disk temperature shall be
derived by one of the following methods. All the tests of
disks for a given lot shall be made in a holder of the same
form and dimensions as that with which the disk is to be used.

(1} At least two sample rupture disks from each lot of
rupture disks, made from the same materials and of the same
size as those to be used, shall be burst 1o verify that the
stamped bursting pressure falls within the manufacturing
design range at the coincident disk temperature. At least ope
disk shall be burst at room temperature. The stamped rating
at the specified disk temperature shall be the average of the
bursts at coincident disk temperature.

(2) At least four sample rupture disks, but not less than
5%, from each lot of rupture disks, made from the same mate-
rial and of the same size as those to be used, shall be burst az
four different temperatures, distributed over the applicable
temperature range for which the disks will be used. These
data shall be used 10 establish a curve of bursting pressure
versus temperanne for the lot of disks. The stamped rating at
the coincident disk temperature shall be interpolated from this
curve.
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(3) For prebulged, solid metal disks or graphite disks only,
a curve of percentage ratio at temperatures other than ambient
may be established as in (2) above, using one size of disk for
each lot of material. At least four bursts ar four different tem-
peratures shail be used 1o establish the above curve over the
applicable temperature range. At least two disks from each
lot of disks, make from this lot of material and of the same
size as those 10 be nsed, shall be barst az ambient temperature
to establish the room temperature rating of the lot of disks.
The percent change of bursting pressure taken from the above
curve shall be used to establish the stamped rating ar the coin-
cident disk temperarure for the lot of disks.

) Capacz'ty. Rating

(@) The calcnlated capacity rating of a rupture disk device
shall not exceed a value based on the applicable theoretical
formula (see UG~131) for the various media multiplied by
K=coefficient=0.62. The area A (sguare inches) in the
theoretical formula shail be the minimum net area existing
after disk burst.

(b) In lieu of the method of capacity rating in (a) above, a
Manufacturer may have the capacity of 2 given rupture disk
device design determined for the X coefficient in general
accordance with the procedures of UG-131, as applicable.

(3) Application of Rupture Disks

(@ A rupture disk device may be used as the sole pressure

relieving device on 2 vessel.

Note:Wbcnmpnntdiskd:viccsarcuseiitisrecommmdedmm:dcsign
pressure of the vessel be sufficiently above the intendad Operating pressure 10 pro-
vide sufficient margin berwesn operating pressure and rupmre disk bursting pres-
Sure 10 prevent prewnature failure of the ripuure disk due to fatigae or creep.

Application of rupture disk devicss to liquid servics should be carefully

evalumod:oassme&a:thcdsignof:bempmdiskdcﬁc:andthedynmﬁc
epergy of the systzm on which it is insialied will resulr in sufficient opening of
the rupwre disk,

(b) A rupture disk device may be instalied between a pres-
sure relief valve and the vessel provided:

(1) the combination of the spring loaded safety or safety
telief valve and the rupture disk device is ample in capacity to
meet the requirements of UG-133(a) and (b);

(2) the starped capacity of a spring loaded safety or
safety relief valve (nozzle type) when installed with a rupture
disk device between the inlet of the valve and the vessel shall
be multiplied by a factor of 0.90 of the rated relieving capac-
ity of the valve alone, or zlternatively, the capacity of such a
combination shall be established in accordance with (€))}
below;

(3) the capacity of the combination of the ruprure disk
device and the spring loaded safety or safety relief vaive may
be established in accordance with the appropriate paragraphs
of UG-132, Certification of Capacity of Safety and Safety
Relief Valves in Combination with Nonreclosing Pressure
Relief Devices;

(4) the space berween a rupture disk device and a safety or
safety relief valve shall be provided with  pressure gage, 2
try cock, free vent, or suitable telltale indicator. This arrange-
ment permits detection of disk rupture or lezkage.
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(5} the opening provided through the rupture disk. after
burst, is sufficient to permit a flow equal to the capacity of the
valve [(2} and (3) above], and there is no chance of interfer-
ence with proper functioning of the valve; but in no case shall
this area be less than the area of the inlet of the valve unless
the capacity and functioning of the specific combination of
rupture disk and valve have been established by test in
accordance with UG—132.

{c} A rupture disk device may be installed on the outiet
side of a spring loaded safety relief vaive which is opened by
direct action of the pressure in the vessel provided:

(1) the valve is so designed that it will not fail to open at
its proper pressure setting regardless of any back pressure that
can accumulate between the valve disk and the rupture disk.
The space between the valve disk and the rupture disk shall be
vented or drained to prevent accumulation: of pressure due to
a small amoumt of leakage from the valve;

) the valve is ample in capacity to meet the requirements
of UG-133(a) and (b);

(3) the stamped bursting pressure of the nupture disk at the
coincident disk temperamre plus any pressure of the outlet
piping shall not exceed the design pressure of the outlet por-
tion of the safety or safety relief valve and any pipe or fitting
between the valve and the rupmre disk device. However, in
no case shall the stamped bursting pressure of the rupture disk
at the coincident operating temperamre plus any pressure in
the outlet piping exceed the maximum ailowable working
pressure of the vessel or the set pressure of the safety or safety
relief valve;

(4) the opening provided through the rupture disk device
after breakage is sufficient to permit a flow equal 10 the rated
capacity of the attached safety or safety relief valve without
exceeding the allowable overpressure;

(5) any piping beyond the rupture disk cannot be
obstructed by the rupture disk or fragmentr;

(6) the contents of the vessel are clean fluids, free from
gumming or clogging matter, so that accumulation in the
space between the valve inlet and the rupture disk (or in any
other outlet that may be provided) will not clog the outler;

(7) the bonnet of the safety relief valve shall be vented to
prevent accumulation of pressure.

(b) Breaking Pin Device

{1} Breaking pin devices shall not be used as single’
devices but only in combination between the safety or safety
relief valve and the vessel.

{2) The space between 2 breaking pin device and 2 safety
or safety relief valve shall be provided with a pressure gage, a
try cock, a free vent, or suitable telltale indicator. This
arrangement permits detection of breaking pin device opera-

tion or leakage.

(3) Each breaking pin device shall have a rated pressure
and temperature at which the pin will break. The breaking pin
shall be identified 1o a ot nuraber and shall be gnaranteed by
the Manufacturer 1o break when the rated pressure, within the
following tolerances, is applied to the device:
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Raied Pressure, psi

Minimu Maximuorm Tolerance, Plus or Minus,
psi
30 150 5
151 275 10
276 375 15

{4} The rated pressure of the breaking pin plus the toler-
ance in psi shall not exceed 105% of the maximum allowable
working pressure of the vesse] to which it is applied.

{5) The rated pressure at the coincident operating tempera-
ture shall be verified by breaking two or more sample break-
ing pins from each lot of the same material and the same size
as those 10 be used. The Jot size shali not exceed 25. The test
shall be made in 2 device of the same form and pressure
dimensions as that in which the breaking pin is to be psed.

(¢) Spring Loaded Nonreclosing Pressure Relief Device

(1} A spring loaded nonreclosing pressure relief device,
pressure actuated by means which permit the spring loaded
" porton of the device to open at the specified set pressure and
remain open until manually reset, may be used provided the
design of the spring ioaded nonreclosing device is such that if
the actuating means fail, the device will achieve full opening
at or below Its set pressure. Such a device may not be used in
combination with any other pressure relief device. The toler-
ance on opening point shall not exceed £5%.

(2) The calculated capacity rating of a spring loaded non-
reclosing pressure relief device shall not exceed a value based
on the applicable theoretical formula (see UG~131) for the
varions media, multiplied by: K = coefficient = 0.62.

The area A (square inches) in the theoretical formulz shalt
be the flow area through the minimum opening of the nonre-
closing pressure relief device.

(3) In lieu of the method of capacity rating in (2) above. a
Manufacterer may have the capacity of a spring loaded nonre-
closing pressure relief device design certified in general
accordance with the procedures of UG-131, as applicable.

UG-128 LIQUID RELIEF VALVES
Any liquid relief valve used shall be at Ieast NPS 1/2.
UG-129 MARKING

(2) Safery, Safety Relief, Liquid Relief, and Pilot Operared
Pressure Relief Valves. Each safety, safety relief, liquid relief,
and pilot operated valve NPS 1/2 and larger shall be plainly
marked by the manufacourer or assembler with the required
data in such a way that the marking will not be obliterated in
service. The marking may be placed on the valve oron a
plate or plates that sarisfy the requiremnents of UG~119. The
marking shall include the following:

(1) the name, or an acceptable abbreviation, of the
Manufacturer and the Assembler;

{2) Manufacrurer’s design or type number;

(3) NPS size (the nominal pipe size of the valve
inlet);
(4) setpressure psi;

(5) certified capacity (as applicable):

(2) Ib/hr of sarurated steam at an overpressure of 10% or 3
psi, whichever is greater for valves certified on steam comply-
ing with UG-131(b): or

(b) gal/min of water at 70°F at an overpressure of 10% or
3 psi, whichever is greater for vaives certified on water; or

(c) SCFM (standard cubic feet per minute zat 60°F and
14.7 psia), or 1b/min, of air at an overpressure of 105 or 3 psi.
whichever is greater. Vaives that are capacity certified in
accordance with UG-131(¢X2) shall be marked “at 20% over-
pressure.”

{d) In addition 10 one of the fluids specified above, the
Marufacturer may indicate the capacity in other fluids (see
Appendix 11j.

{6) year built, or alternatively, a coding may be marked on
the valve such that the valve Manufacmrer or Assembler can
identify the year the valve was assembled or rested:

(7) ASME Symbol as shown in Fig. UG-129. On valves
smaller than NPS %2, the markings may be made on a metal
tag attached by wire or adhesive meeting the requirements of
UG-119 or other means suitable for ihe service conditions.

(b) Safety and safety relief valves certified for 2 steam
discharging capacity under the provisions of Section I and
bearing the official Code Symbol stamp of Section I for safety
valves may be used on pressure vessels. The rated capacity in
terms of other fluids shall be determined by the method of
conversion given in Appendix 11. [See UG-131) (R).]

FI1G. UG-129 OFFICIAL SYMBOL FOR STAMP
TO DENOTE THE AMERICAN SOCIETY OF _
MECHANICAL ENGINEERS’ STANDARD

{c) Pressure Relief Valves in Combination With Rupture
Disk Devices. Pressure relief vzives in combination with rup-
ture disk devices shall be marked with the capacity as estab-
lished in accordance with UG-127(2)(3}(b)(2) (using 090
factor) or the cornbination capacity factor established by test
in accordance with UG—132(a) or (b), in addition to the mark-
ing of UG-129(2) and (f) below. The marking may be placed
on the valve or rupture disk deviee or on z plate or plates that
satisfy the requirements of UG-119 or rupture disk device.

The marking shall include the following: ‘

(1) name of Manufacmrer of valve;
(2) design or type number of valve;
(3) nam® of Manufacturer of ruptre disk device;

{4) design or type number of rupture disk device:
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(5) capacity of combination capacity factor;

{6) name of organization responsible for this marking.
This shall be either the vessel user, vessel Manufacturer, rup-
ture disk Manufacturer, or pressure relief valve Manufacrurer.

(d) Pressure Relicf Valves in Combinazion Witk Breaking
Pin Devices. Pressure relief valves in combination with
breaking pin devices shall be marked in accordance with (2)
above. In addition, the rated pressure shall be marked on the
breaking pin and the breaking pin housing.

{€} Rupture Disk Devices. Every rupmure disk shall be
plainty marked by the Mamufachurer in such a way that the
marking will not be obliterated in service. The ruprure disk
marking may be placed on the flange of the disk or on 2 mezal
tab that satisfies the requirements of UG-119. The marking
shall include the following:

(1) the name or identifying rademark of the Manufac-
Turer;

{2) Manufacturer’s design or typé number;

(3) lot number; -
(4) disk material;

(5) size _____ (NPS designaror at valve inlet);

(6) stamped bursting pressure

(7) coincident disk temperature _____ °F;

psi;

(8) capacity b of samrated steam/hr, or cu ft
of air/min (60°F and 14.7 psia).
Note: Inaddiﬁon.ﬂx:Mannfacnnermyindiwmu:eczpad:yinoﬁmﬂuids(see
Appendix 11).

Ttems (1), (2), and (5) above shall also be marked on the
rupture disk holder.

(f) Spring Loaded Nonreclosing Pressure Relief Devices.
Spring loaded nonreclosing pressure relief devices shall be
marked in accordance with (a) above except that the Code
Symbol Stamp is to be applied only when the capacity has
been established and certified in accordance with UG-
127(cX3} and all other reguirements of UUG—130 have been
met.

UG-133 DETERMINATION OF PRESSURE RELIEV-
ING REQUIREMENTS

(2) Except as permitted in (b) below, the aggregate capac-
ity of the pressure relieving devices connected to any vessel
or system of vessels for the release of a liquid, air, steam, or
other vapor shall be sufficient to carfy off the maximum quan-
tity that can be geperated or supplied 1o the attached equip-
ment without permizing a rise in pressure within the vessel of
more than 16% above the maximum allowable working pres-
sure when the pressure relieving devices are blowing.

{b) Protective devices as permiited in UG—-125(c)(2), as
protection against excessive pressure caused by exposure 10
fire or other sources of external heat, shall have a relieving
capacity sufficient to prevemt the pressure from rising more
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than 2% above the maximum allowable working pressure of
the vessel when all pressure relieving devices are blowing.

{c) Vessels connected together by a system of adequate
piping not containing valves which can isolate any vessel may
be considered as one unit in figuring the required relieving
capacity of pressure refieving safety devices to be furnished.

(d) Heat exchangers and similar vessels shall be protected
with a relieving device of sufficient capacity 1o avoid over-
pressure in case of an internal failure.

(e) The official rated capacity of a pressure relieving
safety device shall be that which is stamped on the device and
guaranteed by the manufacturer.

(D) The rated pressure relieving capacity of a pressure
relief valve for other than steam or air shall be determined by
the method of conversion given in Appendix 11.

(£) To prorate the relieving capacity at any relieving pres-
sure greater than 1.10p. as permitted under UG-125. 2 mult-
plier may be applied to the official relieving capacity of a
pressure relieving device as follows:

P+147
T10p+ 147 -

where
P =relieving pressure, psig
P = sel pressure, psig

UG-134 PRESSURE SETTING OF PRESSURE RELIEF
DEVICES .

{(2) When 2 single pressure relieving device is used, it shall
be set to operate al a pressure not exceeding the maximum
allowable working pressure of the vessel. 'When the required
capacity is provided in more than one pressure relieving
device, only one device need be set at or below the maximum
allowable working pressure, and the additional devices may
be set to open at higher pressures but in no case at 2 pressure
higher than 105% of the maximum allowable working pres-
sure, except as provided in (b) below.

{b) Protective devices permitted in UG-125(c)(2) as
protection against excessive pressure caused by exposure to
fire or other sources of external heat shall be set to operate at
a pressure not in excess of 110% of the maximum allowable
working pressure of the vessel. If such a device is used to
meet the requirements of both UG-125(c) and UG-125(c)(2),
it shall be set 1o operate at not over the maximum allowable
working pressure.

{c) The pressure at which any device is set 1o operate shall
include the effects of static head and constant back pressure.,

(d) (1) The set pressure tolerance for pressure relief valves
shall not exceed 2 psi for pressures up to and including 70
psi and 3% for pressures above 70 psi, except as covered in
(d)(2) below.

{2) The set pressure wlerance of pressure relief vaives
which comply with UG-125(c)(3) shall be within ~0%.
+10%.
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UG-135 INSTALLATION

(a)} Pressure relief devices for vapor applicarion shall be
connected to the vessel in the vapor space above any con-
tained liquid or to piping connected 1o the vapor space in the
vessel which is to be protected.

(b) The opening through all pips and fittings between a
pressure vessel and its pressure relieving device shall have at
least the area of the pressure relieving device inlet, and the
flow characteristics of this upstream system shall be such that
the pressure drop will not reduce the relieving capacity below
that reguired or adversely affect the proper operation of the
pressure relieving device. The opening in the vessel wall
shall be designed to provide direct and unobstructed flow
between the vessel and its pressure relieving device. (See
Appendix M)

(c) When two or more required pressure relieving devices
are placed on one connection, the inlet internal cross—sec-
tional arez of this connection shall be either sized to avoid
restricting flow to the pressure relief devices or made ar least
equal 1o the combined inlet areas of the safery devices con-
nected 10 it. The flow characteristics of the upstream system
shall satisfy the requirements of (b) above. (See Appendix
M)

{d) Pressure relief devices for liquid service application
shall be connected below the normal liguid level.

{¢) There shall be no intervening stop valves between the
vessel and its protective device or devices, or between the
protective device or devices and the point of discharge,
except:

(1) when these stop valves are so constructed or positively
controlled that the closing of the maximum number of block
valves possible at one time will not reduce the pressure reliev-
ing capacity provided by the unaffected relieving devices
below the required refieving capacity; or

{(2) under conditions set forth in Appendix M.

(D) The safery devices on all vessels shali be so installed
thar their proper functioning will not be hindered by the
nature of the vessel’s conients.

(g) Discharge lines from pressure relieving safety devices
shall be designed to facilitate drainage or shall be fited with
drains to prevent Hquid from lodging in the discharge side of
the safety device, and such lines shall lead to a safe place of
discharge. The size of the discharge lines shall be such that
any pressure that may exist or develop will not reduce the
relieving capacity of the relieving devices below that required
1o properly protect the vessel, or adversely affect the proper
operation of the pressure relieving devices. [See UG-
136(a)}(8) and Appendix M.]
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EXCERPTS FROM:
ASME BOILER AND PRESSURE VESSEL CODE
POWER PIPING
ANSVASME B31.1
1992 EDITION

FOREWORD

The general philesophy underlying this Power Piping Code
is to parallel those provisions of Section I, Power Boilers. of
the ASME Boiler and Pressure Vessel Code, as they can be
applied to power piping systems. The Allowable Stress Val-
ues for power piping are generally consistent with those
assigned for power boilers. This Code is more conservative
than some other piping codes, reflecting the need for long
service life and maximum reliability in power plant instalia-
tions.

The Power Piping Code as currently written does not dif-
ferentiate between the design, fabrication, and erection
requirements for critical 2nd noncritical piping systems,
except for certain stress calculations and mandatory nonde-
structive tests of welds for heavy wall, high temperature
applications. The problem involved is to try to reach agree-
ment on how to evaluate criticality, and to avoid the inference
that noncritical systems do not require competence in design,
fabrication and erection. Some day such levels of quality may
be definable, so that the need for the many different piping
codes will be overcome.

There are many instances where the Code serves to wam 2
designer, fabricator, or erector against possible pitfalls; but the
Code is not a handbook, and cannot substitute for education,
experience, and sound engineering judgment.

Nonmandatory Appendices are included in the Code. Each
contains information on a specific subject, and is maintained
current with the Code. Although written in mandarory lan-
guage, these Appendices are offered for application at the
user’s discretion.

The Code never intentionally puts a ceiling limit on con-
servatistm. A desigmer is free to specify more rigid require-
ments as he feels that may be justified. Conversely a designer
who is capable of a2 more rigorous analysis than is specified in
the Code may justify z less conservative design, and still sat-
isfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the
current technological improvements in new marerals, fabrica-
Hon practices, and testing techniques; and endeavors to keep
the Code updated to permit the use of acceptable new devel-
opments.

INTRODUCTION

The ASME Code for Pressure Piping consists of 2 number
of individeally published Sections, each an American
National Standard. Hereafter in this Introduction and in the
text of this Code Section B31.1, where the word "Code™ is
used without specific identification it means this Code Sec-
tion. :
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The Code sets forth engineering requirements deemed
necessary for safe design and construction of pressure piping.
While safety is the basic consideration, this factor alone will
not necessarily govern the final specifications for any piping
systemn. The designer is cantioned that the Code is nor a
design kandbook; it does ot do away with the need for the
designer or for competen: engineering judgment.

To the greatest possible extent, Code requirernents for
design are stated in terms of basic design principles and for-
mulas. These are supplemented as necessary with specific
requirements o assure uniform application of principles and
to guide selection and application of piping elements. The
Code prohibits designs and practices known to be unsafe and
contains warnings where caution, but not prohibition, is war-
ranied. '

The specific design requirements of the Code usuaily
revolve around 2 simplified engineering approach to 2 subject.
It is intended that a designer capable of applying more com-
plete and rigorous analysis to special or unusual problems
shall have Jatitude in the development of such designs and the
evaluation of complex or combined stresses. In such cases
the designer is responsible for demonstrating the validity of
his approach.

This Code Section inchudes:

(1) references to acceptable material specifications and
compoenent standards, including dimensional requirements
and pressure—temperature ratings;

(2) requirements for design of components and assemblies,
including pipe supports; )

(3) requirements and data for evaluation and limitation of
stresses, reactions, and movements associated with pressure,
temperature changes, and other forces;

{4) guidance and limitations on the selection and applica-
tion of materials, components, znd joining methods;

(3) requirements for the fabrication, assembly, and erection
of piping; and

(6) reguirements for examination, inspection. and testing of
piping.

It is mtended that this Edition of Code Section B31.1 and
any subsequent Addenda not be retroactive. Unless agree-
ment is specifically made between contracting parties to use
another issue, or the regulatory body having jurisdiction
imposes the use of another issue, the latest Edition and
Addenda issued at least 6 months prior to the original contract
dare for the first phase of activity covering a piping system or
systems shall be the governing document for all design, mate-
rials, fabrication, erection, examination, and testing for the
piping until the completion of the work and initial operation.
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Users of this Code are cautioned against making use of
revisions without assurance that they are accepiable to the
proper authorities in the jurisdiction where the piping is 1o be
instalied.

SCOPE AND DEFINITIONS
100.1 Scope

100.1.1 This Code prescribes minimum requirements for
the design, materials, fabrication, erection. test, and inspection
of power and auxiliary service piping systems for electric
gZeneration stations, industrial and institional plants, central
and district heating plants, and district heating systems, except
as limited by Para. 100.1.3. These systems are not limited by
plant or other property ines unless they are spectfically lim-
ited in Para. 100.1.

Piping as used in this Code includes pipe, flanges, bolting,
gaskets, valves, relief devices, fittings, and the pressure con-
taining portions of other piping components, whether
manufactured in accordance with Standards fistad in Table
126.1 or specially designed. It also includes hangers and sup-
ports and other equipment items necessary to prevent over-
stressing the pressure containing components.

Rules governing piping for miscellaneous appurtenances,
such as water columns, remote water level indicators, pressure
gages, gage glasses, eic., are included within the scope of this
Code, but the requirements for boiler appurtenances shall be
in accordance with Section I of the ASME Boiler and Pres-
sure Vessel Code, Para. PG—60.

The users of this Code are advised that in some areas legis-
lation may establish governmental jurisdiction over the sub-
Ject matter covered by this Code. However, any such legal
requirement shall not relieve the owner of his inspection
responsibilities specified in Para. 136.1.

1060.1.2 Power piping systems a3 covered by this Code
apply to all piping and their component parts within or form-
ing a part of the above-mentioned plants, except as excluded
in Para 100.1.3. They include but are not limited to steam.
water, oil, gas, and air services.

{(A) This Code covers boiler external piping as dafined
below for power boilers and high temperature, high pressure
water boilers in which: steam or vapor is generated at a pres-
sure of more than 15 psig; and high temperature water is gen-
erated at pressure exceeding 160 psig and/or temperatures
exceeding 250° F.

Boiler external piping shall be considered as that piping
whick begins where the boiler proper terminates at;

(1) the first circumferential joint for welding end connec-
tions; or

(2) the face of the first flange in bolted flange connections:
or

(3) the first threaded joint in that type of connection; and
which extends up to and including the valve or valves
required by Para. 122.1.

The terminal points themselves are considered part of the
boiler external piping. The terminal points and piping exter-
nal to power boilers are illustrated by Figs. 100.1.2(A).
100.1.2(B), and 100.1.2(C).

Piping between the terminal points and the valve or valves
required by Para. 122.1 shall be provided with Data Reports,
imspection, and stamping as required by Section ] of the
ASME Boiler and Pressure Vessel Code. This piping shall be
fabricated and installed by manufacturers or contractors
authorized to use the appropriats symbol shown in Figs. PG~
105.1 through PG-105.3 of Section I of the ASME Boiler
and Pressure Vessel Code. The quality control system
requirements of Section I of the ASME Boiler and Pressure
Vessel Code shall apply.

The vaive or valves required by Parz 122.1 are part of the
boiler extemal piping. but do not require ASME Boiler and
Pressure Vessel Code, Section I inspection and stamping
except for safety, safety relief, and relief valves. Ses Para.
107.8.2. Refer to PG-11.

Pipe connections meeting all other requirements of this
Code but not exceeding NPS 1/2 may be welded to pipe or
boiler headers withour inspection and stamping required by
Section I of the ASME Boiler and Pressure Vessel Code.

Nenboiler external piping inciudes all the piping covered
by this Code except for that portion defined above as boiler
external piping.

1043 Intersections
104.3.1 Branch Connections

(A) This paragraph gives mles governing the design of
branch connections to sustain internal and exiernal pressure in
cases where the axes of the branch and the run intersect, and
the angle between the axes of the branch and of the run is
between 45 and 90 degrees, inclusive.

Branch connections in which the smaller angle between the
axes of the branch and the run is less than 45 degrees or
branch cennections where the axes of the branch and the run
do not intersect impose special design and fabrication prob-
lems. The rules given herein may be used as a guide, but
sufficient additional strength must be provided to assure safe
service. Such branch connections shall be designed to meet
the requirements of Para. 104.7.

(B) Branch connections in piping may be made from mate-
rials listed in Appendix A by the use of the foliowing:

(B.1) firings, such as tees, laterals, and crosses made in
accordance with the applicable standards listed in Table 126.]
where the attachment of the branch pipe to the fitting is by
butt welding, socket welding, brazing, soldering, threading, or
by a flange connection: -

(B.2) weld outlet fimings, such as cast or forged nozzles,
couplings and adapter, or similar items where the attachment
of the branch pipe to the fitting is by buzt welding, socket
welding, threading, or by a flange connection. Such weld
outlet fitings are attached to the run by welding similar to
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that shown in Fig. 127.4.8(E). Couplings are restricted to a
maximum of NPS 3.

(B.3) extruded outlets at right angles to the run pipe, in
accordance with (G) below, where the attachment of the
branch pipe is by bunt welding;

{B.4) piping directly attached to the run pipe by welding in
accordance with Para. 127.4.8 or by socket welding or thread-
ing as stipulated below:

(B.4.1) socket welded right angle branch connections may
be made by attaching the branch pipe directly to the run pipe
provided:

(B.4.1.1) the nominal size of the branch does not exceed
NPS 2 or one—fourth of the nominal size of the run, whichever
is smaller;

(B.4.1.2) the depth of the socket measured at its minimum
depth in the mun pipe is at least equal to that shown in ANSI
BI16.11. If the run pipe wall does not have sufficient thick-
ness to provide the proper depth of socket, an altemate type of
construction shall be used;

(B.4.1.3) the clearance between the bottom of the socket
and the end of the inserted branch pipe is in accordance with
Fig. 127.4.4(C);

(B.4.1.4} the size of the fillet weld is not less than 1.09
times the nominal wall thickness of the branch pipe.

(B .4.2) threaded right angle branch connections may be
made by attaching the branch pipe directly 1o the run pro-
vided:

(B.4.2.1) the nominal size of the branch does not exceed
NPS 2 or one~fourth of the nominal size of the run, whichever
is smaller;

(B.4.2.2.) the minimum thread engagement is: 6 full
threads for NPS 1/2, NPS 3/4 branches; 7 for NPS 1, NPS 1
1/4, and NPS 1 1/2 branches; and 8 for NPS 2 branch. If the
run pipe wall does not have sufficient thickness to provide the
proper depth for thread engagement, an alternate type of
construction shall be used.

(C) Branch Connections Not Requiring Reinforcement. A
pipe having 2 branch connection is weakened by the opening
that must be made in it. Unless the wall thickness of the
branch and/or run pipe is sufficiently in excess of that
Tequired 1o sustain the pressure, it is necessary to provide
additional material in order to meer the reinforcement require-
ments of (D) and (E) below. However, there are certain
branch connections for which supporting calculations are not
required. These are as follows:

(C.1) branch connections made by the use of a fiting (tee,
lateral, or cross), manufactured in accordance with a standard
listed in Table 126.1, and used within the limits of pressure—
temperature ratings specified in that standard.

(C.2) branch comnections made by welding a coupling or
half coupling directly to the run pipe in accordance with Fig.
127.4.8(F) provided the nominal diameter of the branch does
not exceed NPS 2 or one—fourth the nominal diameter of the
run, whichever is less. The minimum wall thickness of the
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coupiing anywhere in the reinforcement zone (if threads are in
the zone, wall thickness is measured from the root of the
thread 1o the minimum O.D.) shall not be less than that of the
unthreaded branch pipe. In no case shall the thickness of the
coupling be less than extra heavy or Class 3000 rating.

Smali branch connections NPS 2 or smaller as shown in
Fig. 127.4.3(F) may be used provided “tw™ is not less than the
thickness of schedule 160 pipe of the branch size.

{(C.3) integrally reinforced fittings welded directly to the
fun pipe when the reinforcements provided by the fitting and
the deposited weld metal meets the requirements of (D)
below.

{C4) integrally reinforced extruded outlets in the rum pipe.
The reinforcement requirements shall be in accordance with
(G) beiow.

{D} Branch Connections Subject to Internal Pressure
Requiring Reinforcement. (D.1) Reinforcement is required
when it is not provided inherently in the components of the
branch connection.

PART 6
SYSTEMS

122 DESIGN REQUIREMENTS PERTAINING TO SPE-
CIFIC PIPING SYSTEMS

Except as specifically stated otherwise in this Part 6, all
provisions of the Code apply fully to the piping systems
described herein.

122.1 Boiler External Piping; in Accordance With Para.
100.1.2(A) — Steam, Feedwater, Blowoff, and Drain Piping

122.1.1 General. The minimum pressure and iemperature
and other special requirements to be used in the design for
steam, feedwater, blowoff, and drain piping from the boiler o
the valve or valves required by Para. 122.1 shall be as speci-
fied in the following paragraphs. Design requirements for
desuperheater spray piping cormected to desuperheaters
located in the boiler proper are provided in Para 122.4.

(A) Itisintended that the design pressure and temperature
be selected suffidiently in excess of any expected operating
conditions, not necessarily continuous, to permit satisfactory
operation without operation of the overpressure protection
devices. Also, since the operating temperatures of fired
equipment can vary, the expected temperature at the connec-
ton to the fired equipment shall include the manufacrurer’s
maximum temperature tolerance.

(B) In a forced flow steam generator with no fixed steam
and water line, it is permissible to design the extemnal piping,
valves, and fitrings attached to the pressure parts for different
pressure levels along the path through the steam generator of
water—steam flow. The values of design pressure and the
design temperature to be used for the external piping, vatves,
and fitings shall be not less than that reguired for the
expected maximum sustained operating pressure and lempera-
mre to which the abutted pressure part is subjected except
when one or more of the overpressure protection devices cov-
ered by PG-67.4 of Section I of the ASME Boiler and Pres-
sure Vessel Code is in operation. The steam piping shall com-
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ply with the requirements for the maximum sustained
operating conditions as used in (A) above, or for the design
throttle pressure pius 5%, whichever is greater

(Cy Provision shall be made for the expansion and con-
traction of piping connected to boilers to limit forces and
moments transminted to the boiler, by providing substantiai
anchorage at suitable points, so that there shall be no undue
strain transmitted 1o the boiler. Steam reservoirs shall be used
on steam, mains when heavy pulsations of the steam currents
cause vibration.

(D) Piping connected to the outler of 2 boiler for any pur-
pose shall be attached by:

(D.1) welding to a nozzle or socket welding fining;

(D2) threading into a tapped opening with 2 threaded
fitting or valve at the other end;

(D.3) screwing each end into tapered flanges, fittings, or
vaives with or without rolling or peening;

(D.4) bolted joints including those of the Van Stone type;

(D.3) blowoff piping of firetube boilers shall be attached
in accordance with (D.2) above if exposed to products of
combustion or in accordance with (D.2), (D.3), or (D.4) above
if not so exposed.

(E) Nonferrous pipe or wbes shall not exceed NPS 3 in
diameter.

(F) American National Standard slip-on flanges shail not
exceed NPS 4. Auachment of sip—on flanges shall be by
doubie {illet welds. The throats of the fillet welds shall not be
less than 0.7 times the thickness of the part to which the
flange is attached.

(G) Hub—type flanges shall not be cut from plate material.

(H) American National Standard socket welded flanges
may be used in piping or boiler nozzies provided the dimen-
sions do not exceed NPS 3 for class 600 and lower and NPS 2
172 in class 1500.

122.1.2. Steam Piping

(A) The vaiue of P 1o be used in the formulas in Para. 104
shall be as follows.

{A.1) For steam piping connected to the steam drum or to
the superheater inlet header up to the first stop valve in each
connection, the value P shall be not less than the lowest pres-
sure al which any drum safety valve is set to blow, and the S
value shall not exceed that permitted for the corresponding
saturated steam temperanure.

(A.2) For steam piping connected to the superheater outer .

header up to the first stop valve in each connection. the design
pressure, except as otherwise provided in {A 4) below, shall
be not less than the lowest pressure at which any safety valve
on the superheater is set to blow, or not less than 85% of the
lowest pressure at which any dmm safety valve is set to blow,
whichever is greater, and the S value for the material used
shall not exceed that permitted for the expected steam temper-
amre.

(A.3) For steam piping between the first stop valve and
the second valve, when one is required by Para. 122.1.7, the
design pressure shall be not less than the expected maximum
sustained operating pressure or 85% of the lowest pressure at
which any drum safety vaive is sei to blow, whichever is
greater. and the S value for the material used shall not exceed
that perrnitted for the expected steam temperature.

{A.4) For boilers instailed on the unit system (i.., one
boiler and one turbine or other prime mover) and provided
with automatic combustion control equipment responsive to
steam header pressure, the design pressure for the steam Dip-
ing shall be not less than the design pressure at the throrle
inlet plus 5%, or not less than 85% of the lowest pressure at
which any drum safety valve is set to blow, or not less than
the expected maximurmn sustained operating pressure at any
point in the piping system. whichever is greater, and the S
value for the material used shall not exceed that permitted for
the expected steam temperature at the superheater outlet. For
forced—flow steam generarors with no fixed steam and water-
line, the design pressure shall also be no less than the
expected maximum sustained operating pressure.

(A3) The design pressure shall not be taken at less than
100 psig for any condition of service or material.

122.1.3. Feedwater Piping

(A) The value of P to be used in the formulas in Para 104
shall be as follows.

(A.1) For piping from the boiler to and including the
required stop valve and the check valve, the minimum value
of P except as permitted in Para. 122.1.3(A4) shall excesd the
maximum allowable working pressure of the boiler by either
25% or 225 psi, whichever is the lesser. For an installation
with an integral economizer without valves berween the boiler
and economizer, this paragraph shall apply only to the piping
from the economizer inlet header to and including the
required stop valve and the check valve.

(A.2) For piping between the required check valve and the
globe or regulating valve, when required by Para. 122.1.7(B),
and including any bypass piping up to the shutoff valves in
the bypass, the value of P shall be not less than the pressure
required to feed the boiler.

(A.3) The value of P in the formula shall not be taken at
less than 100 psig for any condition of service or material, and
shall never be less than the pressure reqguired to feed the
boiler.

(A4) In a forced flow steam generator with no fixed
steam and water line, the vatue of P for feedwater piping from
the boiler 1o and including the required stop valve may be in
accordance with the requirements of Para. 122.1.1(B).

(B) The S value used, except as permined in (A.4) above,
shall not exceed that permitted for the temperamre of sar:-
rated steam at the maximum allowable working pressure of
the boiler.

(C) The size of the feed piping between the boiler and the

first required valve [Para. 122.1.7(B).4)] shall, as 2 minimum,
be the same as the boiler connection.
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122.1.4 Blowoff and Blowdown Piping

Blowoff and blowdown piping are defined a5 piping con-
nected 10 2 boiler and provided with valves or cocks through
which the water in the boiler may be blown out under pres-
sure. This definition is not intended to apply 1o (i) drain pip-
ing, and (if) piping such as used on water columns, gage
glasses, or feedwater regulators, etc., for the purpose of deter-
mining the operating condition of the equipment. Require-
ments for (i) and (i1} are described in Paras. 122.1.5 and
122.1.6. Blowoff systems are operated intermitenty to
remove accumulated sediment from equipment and/or piping,
or to lower boiler warer level in a rapid manner. Blowdown
systems are primanily operated continuously to control the
concentrations of dissolved solids in the boiler water.

(A) Blowoff piping systems from water spaces of 2 boiler,
up to and including the blowoff valves, shall be designed in
accordance with (A.1) to (A.4) below. Two shutoff valves are
required in the blowoff system: specific valve requirements
and exceptions are given in Para. 122.1.7(C).

{A.1} The vaiue of P to be used in the formulas in Para,
104 shall exceed the maximum allowable working pressure of
the boiler by either 25% or 225 psi, whichever is less, but
shall not be less than 100 psig.

(A.2) The allowable stress value for the piping materials
shall not exceed that permited for the temperarure of saty-
rated steamn 2t the maximum allowable working pressure of
the boiler.

{A.3) Al pipe shall be steel. Galvanized siecl pipe and
fizings shall not be used for blowoff piping. When the value
of P does not exceed 100 psig, the fimings shall be bronze,
cast iron, malleable iron, ductile iron, or steel. When the
value P exceeds 100 psig, the fittings shall be stee] and the
thickness of pipe and fittings shall not be less than that of
Schedule 80 pipe.

(A4) The size of biowoff piping shall be not less than the
size of the connection on the boiler, and shall be in accord-
ance with the rules contained n the ASME Boiler and Pres-
sure Vessel Code, Section I, PG=59.3 and PEB-12.

(B) The blowdown piping system from the boiler, up to
and including the shutoff valve_ shall be designed in accord-
ance with (B.1) through (B.4) below. Only one shutoff valve
is required in the blowdown system.

(B.1) The vaiue of P to be used in the formulas in Para.
104 shall be not less than the lowest set pressure of any safety
valve on the boiler drum.

(B.2) The allowable stress value for the piping materials
shall not exceed that permitted for the temperature of satu-
rated steam at the maximum allowable working pressure of
the boiler.

(B.3) All pipe shall be stesl. Galvanized steel pipe and
fitting shall not be used for blowdown piping. When the
value of P does not exceed 100 psig, the fittings shall be
bronze, cast iron, malleable iron, ductile iron, or steel. When
the value of P exceeds 100 psig, the fittings shall be steel and
the thickness of pipe and fittings shall not be less than that of
Schedule 80 pipe. .
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(B-4) The size of blowdown piping shall be not less than
the size of the connection on the boiler, and shall be in
accordance with the rules contained in the ASME Boiler and
Pressure Vessel Code, Section I. PG-59.3.

{C) The blowoff and blowdown piping beyond the
required vaives described in (A) and (B) above are classified
as nonboller external piping. The requirements are given in
Para. 1222

122.1.5 Boiler Drains

(A) Compiete drainage of the boiler and attached piping
shall be provided to the extent necessary to ensure proper
operation of the steam supply system. The pipe, fittings, and
valves of any drain line shall not be smaller than the drain
connection.

(B) If the drain lines are intended to be used both zs drains
and as blowoffs, then two valves are required and all condi-
tions of Paras. 122.1.4, 122.1.7(C), and 122.2 shall be met.

{C) When a drein is intended for use only when the boiler
is not under pressure (pressurizing the boiler for rapid drain-
age Is an exception), a single shitoff valve is acceptable under
the following conditions: either the valve shall be a type that
can be locked in the closed position or a suitable flanged and
bolted connection that accepts a blank insert shall be located
on the downstream side of the valve. When a single valve is
used, it need not be designed for biowoff service.

{D) Drain piping from the drain connection, including the
required valve(s) or the blanked flange connection, shall be
designed for the temperature and pressure of the drain con-
nection. The remaining piping shall be designed for the
expected maximum temperature and pressure. Static head
and possible choked flow conditions shall be considered. In
1o case shall the design pressure and temperature be less than
100 psig and 220°F, respectively.

122.1.6 Boiler External Piping — Miscellaneous Systems

(A} Materials, design, fabrication, examination, and erec-
don of piping for miscellancous accessories, such as water
level indicators, water columns, gage cocks, and pressure
gages, shall be in a accordance with the applicable sections of
this Code.

{B) The value of P to be used in the formulas in Para. 104
shall be not less than the maximum allowable working pras-
sure of the boiler except as provided by Para. 122.1.1(B).

(C) Valve requirements for water level indicators or water
columns, special gage glass and gage cock fequirerments,
minimurm fine sizes, and special piping configurations
required specifically for cleaning, access, or reliability shall
be in accordance with PG-60 of Section I of the ASME Boiler
and Pressure Vessel Code.

122.1.7 Valves and Fittings. The minimum pressure and
temperature rating for all valves and fittings in steam, feedwa-
ter, blowoff, and miscellaneous piping shall be equal to the
pressure and temperature specified for the connected piping
on the side that has the higher pressure, except that in no case
shall the pressure be less than 100 psig, and for pressures not
exceeding 100 psig in feedwater and blowoff service, the
valves and fittings shell be equal at least to the requirements
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of the American National Standards for Class 125 cast iron or
Class 150 steel.

(A) Steam Stop Valves

(A.1) Each boiler discharge outlet, except safety valve or
safety relief valves, or reheater inlet and outlet connections
shall be fited with a stop valve located at an accessible point
in the steam—delivery line and 2s near the boiler nozzle as is
convenient and practicable. 'When such outlets are over NPS
2, the valve or valves used on the conmection shall be of the
outside—screw—and-yoke rising—stem type $o 2s to indicate
from a distance by the position of its stem whether it is closed
or open, and the wheel may be carried either on the yoke or
arrached 1o the stem. A plig-cock~type valve may be used
provided the plug is held in plzce by a guard or gland, the
valve is equipped to indicate from a distance whether it is
closed or open, and the valve is equipped with a slow—open-
ing mechanism In the case of 2 single boiler and prime
mover installation, the stop valve required herein may be
omitted provided the prime mover throtte valve is equipped
with an indicator to show whether the vaive is open or closed
and is designed to withstand the required hydrostatic pressure
test of the boiler.

(A.2) When boilers are connected to a common header,
the connection from each boiler having a manhole opening
shall be fitted with two stop valves having an ampie free—
blow drain between them. The discharge of this drain shall be
visible to the operator while manipolating the valve, The stop
valves shall consist preferably of one automatic nonreturn
valve (set next to the boiler) and a second vaive of the
ouside--screw—and-yoke type or two valves of the outside—
screw—and—yoke type shall be used.

(A.3) When 2 second stop valve or valves is required, it
shall have a pressure rating at least equal to that required for
the expected steamn remperamre and pressure at the valve, or
the pressure rating at least equal to 85% of the lowest set pres-
sure of any safety valve on the boiler drum and for the
expected temperature of the steam at the vaive, whichever is
greater.

(A4) All valves and fittings on steam lines shall have 2 '
pressure rating of at least 100 psig in accordance with the
applicable American National Standard.

(B) Feedwater Valves

(B.1) The feedwater piping for all boilers, except for high
temperature water boilers complying with the requirements of
(B.8) below and for forced flow steam generators with no

fixed steam and water line complying with the requirements
of (B.9) below, shall be provided with a check valve and a
stop valve or cock between the check valve and the boiler.
The stop valve or cock shall comply with the requirements of
(C.5) below.

(B.2) The relative Jocations of the check and stop (or
cock) valves. as required in (B.1) above, may be reversed on a
single boiler-tarbine unjt instailation.

(B.3) If a boiler is equipped with a duplicate feed arrange-
ment, each such arrangement shall be equipped as reguired by
these rules.

(B.4) When the supply line to a boiler is divided into
branch feed connections and all such connections are
equipped with stop and check valves, the stop and check
valves in the common source may be omitted.

(B.5) When two or more boilers are fed from z common
source, there shall also be 2 globe or regulating valve in a
branch to each boiler located between the check valve and the
source of supply. A typical arrangement is shown in Fig.
100.1.2(B). Wherever globe style valves are used on feed
piping, the inlet shail be under the disk of the valve,

(B.6) A combinarion stop and check valve in which there
is only one seat and disk, and in which 2 vaive stem is pro- .
vided to close the valve, shall be considered only as a stop
valve, and a check valve shall be installed as otherwise pro-
vided.

(B.7) Where an economizer or other feedwater heating
device is connected directly to the boiler without intervening
valves, the feed valves and check valves required shall be
Placed on the inlet of the ecoromizer or feedwarer heating
device.

(B.8) The recirculating return line for 2 high temperamre
water boiler shall be provided with the szme stop valve, or
valves, required by (B.1} and (B.3) above. The use of a check
valve in the recirculating return line is optional. A check
valve shall not be a substitute for a stop valve.

(B.9) The feedwater boiler external piping for a forced
flow steam generator with no fixed steam and water line may
terminate up to and including the stop valve(s) and omitting
the check valve(s) provided that a check vaive having a pres-
sure rating no less than the boiler inlet design pressure is
installed at the discharge of each boiler feed pump or else-
where in the feedline between the feed pump and the stop
valves.
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VALVES '
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() Blowoff Valves

(C.1) Ordinary globe valves as shown in Fig. 122.1.7(C)
sketch (1), and other types of valves that have dams or pock-
ets where sediment can collect, shall not be used on blowoff
connections.

{C-2) Y-type globe valves as shown in Fig. 122.1.7(C) .
sketch (2) or angle valves may be unsed in vertical pipes, or
they may be used in horizontal runs of piping provided they
are so construcied or installed that the lowest edge of the
opening tirough the seat is at least 25% of the inside diamerer
below the center line of the valve.

(C.3) The blowoff valve or valves, the pipe between them,
and the boeiler connection shall be of the same size except that
a larger pipe for the return of condensate may be used.

(C.4) For all boilers [except electric steam boilers having z
normal water content not exceeding 100 gal, traction—pur-
pose, and portable steam boilers; see (C.11) and (C.12)
below] with aliowable working pressure in excess of 100 psig,
each botom blowoff pipe shall have two siow-operning
valves, or one quick—opening valve or cock, at the boiler
nozzle followed by a slow—opening valve. All valves shall
comply with the requirements of (C.5) and (C.6) below.

(C.5) When the value of P required by Para. 122.1.4(A.1)
does not exceed 250 psig, the valves or cocks shall be bronze,
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cast iron, ductile iron, or steel. The valves or cocks, if of cast
iron, shall not exceed NPS 2%2 and shall meet the require-
ments of the applicable American National Standard for Class
250, as given in Table 126.1, and if of bronze, steel. or ductile
iron construction, shall meet the requirements of the applica-
ble standards as given in Table 126.1 or Para. 124.6.

(C.6) When the value of P required by Para. 122.1.4(A.1)
is higher than 250 psig. the valves or cocks shall be of steel
construction equal at least 1o the requirements of Class 300 of
the applicable American National Standard listed in Table
126.1. The minimum pressure rating shall be equal to the
value of P required by Para. 122.1.4(A 1).

(C.7) If a blowoff cock is nsed, the plug shall be held in
place by a guard or gland. The plug shall be distinctly
marked in line with the passage.

(C.8) A slow—opening valve is a valve which requires at
least five 360 deg. turns of the operating mechanism to
change from fully closed to fully opened.

(C.9) On a boiler having multiple blowoff pipes, a single
master valve may be placed on the common blowoff pipe
from the boiler. in which case only one valve on each individ-
ual blowoff is required. In such a case, either the master
valve or the individual valves or cocks shall be of the slow—

opening type.

(C.10) Two independent slow—opering valves, or a slow—
opening valve and a quick-opening valve or cock, may be
combined in one body and may be used provided the com-
bined fitting is the equivalent of two independent slow—open-
ing valves, or a slow-opening valve and a quick-opening
valve or cock, and provided further that the failure of one to
Operate cannot affect the operation of the other.

(C.11) Only one blowoff valve, which shall be either 2
slow—opening or quick—opening blowoff valve or a cock. is -
required on traction and/or portable boilers.

(C.12) Only one blowoff valve, which shail be of a slow—
opening type, is required on forced circulation and electric
steam boilers having 2 normal water content not exceeding

100 gal.
(D) Safery Valves

(D.1) Safety valves, relief valves, and safery relief valves
shall conform to the requirements of PG—67, PG-68, PG-69,
PG-70, PG~71, PG-72, and PG~73 of Section I of the ASME
Boiler and Pressure Vessel Code.

1222 Blowoff and blowdown piping ir nonboiler external
piping
(A} From Boilers

(A.1) Blowoff piping, located between the valves
described in Para. 122.1.4(A) and the blowoif tank or other
point where the pressure is reduced approximately to atmos-
pheric pressure and cannot be increased by closing a valve,
shall be designed for- saturated steam at the appropriate pres-
sure and temperatere in accordance with Table 122.2. The
provisions of Para 122.1.4(A 3} shall apply.
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TABLE 122.2
Boiler or Vessel Pressure Design Pressure Design Temperature
psig psig °F

Below 250 Note (1) -

250600 1250 410

601-900 400 450

9011500 600 450

1501 and kigher 200 535

Note: (1) For boiler or vessel pressurs(s) below 250 psig. the design pressure
sh_a][ be determined in aceordance with Para. 122.1.4(B. 1) but need not exceed 250
psig. \

.(A.2) Blowdown piping, located after the valve described
In Para. 122.1.4(B) in which the pressure cannot be increased
by closing a valve, shall be designed for the appropriate pres-
sure and temperature in accordance with Table 122.2. The
provisions of Para. 122.1.4(B.3) shall apply.

(A.3}) When design pressure of Table 122.2 can be
exceeded due either to closing of a downstream vaive, calcu-
lated pressure drop, or other means, the entire blowoff piping
system shall be designed in accordance with Para. 122.1.4(A)

or (B), respectively.
(B} From Pressure Vessels Other Than Boilers

(B.1) The design pressure and temperature of the blowoff
piping from the pressure vessel to and including the blowoff
valve(s) shall not be less than the vessel design conditions.

122.6 Pressure Refief Piping

Pressure relief piping within the scope of this Code shall
be supported to sustain reaction forces, and shall conform to
the following requirements. :

122.6.1 Piping to Pressure-Relieving Safety Devices

(A) There shall be no intervening stop vaive(s) between
piping being protected and the protective device(s).

(B) Diverter or changeover valves designed to allow serv-
icing of redundant protective devices without system depres-
surization mzy be installed between the piping to be protected
and the required protective devices under the following condi-
uons.

(B.1) Diverter or changeover valves shail not be installed
on boiler external piping.

(B-2) One hundred percent of the required relieving capac-
ity shall be continuously available any time the system is in
service.

(B.3) Positive position indicators shall be provided on
diverter or changeover valves.

{B.4) Positive locking mechanisms and seals shall be pro-
vided on diverter or changeover vaives to preciude unantho-
rized or accidental operation.

(B.5) Diverter or changeover valves shall be designed for
the most severe conditions of pressure, temperature, and load-
ing to which they are exposed, and shall be in accordzance
with Para. 107.

(B.6) Provision shall be made to safely bleed off the pres-
sure between the isolated protective device and the diverter or
changeover valve.

122.6.2 Discharge Piping From Pressure Relieving Safety
Devices

(A} There shall be no intervening stop valve between the
protective device or devices and the point of discharge.

{B)' When discharging directly to the atmosphere, dis-
charge shall not impinge on the piping or equipment and shall
be directed away from platforms and other areas used by per-
sonnel.

(C) Itis recommended that individual discharge lines be
used, but if two or more reliefs are combined. the discharge
piping shall be designed with sufficient flow area to prevent
blowout of steam or other fluids.

Sectional areas of a discharge pipe shall not be less than
the fall area of the valve outlets discharging thereinto and the
discharge pipe shall be as short and straight as possible and so
arranged a3 to avoid undue stresses on the valve or valves.

(D) Discharge lines from pressure-relieving safety devices
within the scope of this Code shall be designed to facilitate
drainage.

(E) When the umbrella or drip pan type of connection is
used, the discharge piping shall be so designed as to prevent
binding due to expansion movements.

{F) Drainage shall be provided to remove water collected
above the safety vaive seat.
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