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SAFETY AND PROFESSIONAL SERICES

SPS 341 Appendix A

Chapter SPS 341
APPENDIX A

EXCERPTS FROM: ASME BOILER

AND PRESSURE VESSEL CODE

SECTION | - POWER BOILERS
2010 EDITION

INTRODUCTION

This Code covers rules for construction of power bolers
electric boiler?, miniature boiler$, high-temperature water
boilers, heat recovery steageneratof® and certain fired pres
surevessel8to be used in stationary service and inclutiese
powerboilers used itocomotive, portable, and traction service.

shall conform tothe requirements of the Code. All other reguire
mentsshall also be metxcept where they relate to specialfea
turesof construction made necessary in boilers of these types,
andto accessories that are manifestly not needed or used-in con
nectionwith such boilers, such agater gages and water €ol

Referenceto a paragraph includes all the subparagraphs andumns.

subdivisionsunder that paragraph.

1 power boiler - a boiler in which steam or other vapor is generated at a pres
sureof more than 15 psi (100 kPa) for use external to itself.

2 Electric boiler — a power boiler ortagh—temperature water boiler in which
the source of heat is electricity

3 Miniature boiler — a poweboiler or a high-temperature water boiler in
which the limits specified in PMB-2 are not exceeded.

4 High-temperature water boiler — a water boiler intended for operation at
pressuredn excess of 160 psi (1.1 MPa) and/or temperatures in excess of
25C°F (120C).

5 Heat recovery steam generator (HRS@) boiler that has as its principal
sourceof thermal engyy a hot gas steam having high-ramp rates and tem
peraturesuch as the exhaust of a gas turbine.

6 Fired pressure vessel — reheaters, isolable superheaters, and nonintegral se

aratelyfired superheaters.

The Code does not containles to cover all details of design
and construction. Where complete details are not given, it is
intendedthat the manufacturesubject to the acceptance of the
AuthorizedInspector shall provide details of design and eon
structionwhich will be as safe agtherwise provided by the rules
in the Code.

The scopeof jurisdiction of Section | applies to the boiler
properand to the boiler external piping.

Superheaterseconomizers, and other pressure pads
necteddirectly to the boiler without intervening valves shall be
consideredas parts of the boiler propemd their construction
shall conform to Section I rules.

Boiler external piping shall be considered as tpating
which begins where the boiler proper or isolable superheater
isolableeconomizer terminates at:

(a) the first circumferential joint for welding end connec
tions; or

(b) the face of the first flange in bolted flanged connections;
or

(c) the first threaded joint in that type of connection; and
which extends up to and including the valve or valves required
by this Code.

ASME Code Certification (including Data ForraedCode
Symbol Stamping), and/or inspection Hye Authorized Inspec
tor,whenrequired by this Code, is required for the boiler proper
andthe boiler external piping.

Constructiorrules for materials, design, fabrication, installa
tion, and testing of the boiler external pipiage contained in
ASME B3l.l, Power Piping. Piping beyond thalve or valves
requiredby Section | is not within the scope of Section I, and it

is notthe intent that the Code Symbol Stamp be applied to such

piping or any other piping.
The material forforced—circulation boilers, boilers with no
fixed steam and watdine, and high—temperature water boilers
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Reheaterseceiving steam whichas passed through part of
aturbine or other prime mover and separately fired steam-super
heateravhich are not integral with the boilare considered fired
pressuresessels and their construction shall comply with Code
requirementgor superheaters, including safety devices. Piping
between the reheater connections and the turbine or other prime
moveris not within the scope of the Code. Steam pipirtfpé¢o
inlet connections and from the outlet connections of nonintegral
separatelyiired superheaters is not withime scope of the Code.

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

Unfired pressure vessels in whisteam is generated shall be
Blassedasunfired steam boilers with the following exceptions:

(a) vessels known as evaporators or heat exchangers

(b) vessels in which steam is generagdthe use of heat
resultingfrom operation of a processing system containing a
numberof pressure vessels such as used in the manufacture of
chemicaland petroleum products

Unfired steamboilers shall be constructed under the provi
sionsof Section | or Section VIII.

Expansion tanks connected to high—temperature Viaier
ers without intervening valves shall be constructedthe
requirement®f Section | or Section VIII.

A pressure vessel in which arganic fluidis vaporized by
the application of heat resulting from tloembustion of fuel
(solid, liquid, or gaseous) shall be constructed undeptbei-
sionsof Section. Vessels in which vapor is generated incidental
to the operation o processing system, containing a number of
pressurevessels such as used in chemical and petroleum
manufactureare not covered by the rules of Section I.

PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION
GENERAL

PG-1 SCOPE

Therequirements of Part PG apply to power boilers and high
pressurehigh—temperature water boilers and to parts and appur
tenanceghereto and shall be used in conjunction with the spe
cific requirements in the applicable Parts of 8estion that per
tain to the methods of construction used.

PG-2 SER/ICE LIMIT ATIONS

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

(a) boilers in which steam or other vapor is generated at a
pressureof more than 15 psig (100kPa)

each month. Entire code is always current. The Register date on each page
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(b) high-temperature water boilers intended for operation at Il may be usedf the material is in compliance with the other

pressureexceeding 160 psig (1.1 MPa) and/or temperatures
exceeding?50°F (120°C)

PG-2.2 For services below those specified in PG-2.1 it is
intendedthat rules of Section IV apply; howeyéilers for

requirementof the specification, and no similar limitation is
givenin the rules for construction.

PG-5.4.2 Pipe having &olerance o#1% on either the O.D.
or the 1.D. rather than the tolerance specified in the material

suchservices may be constructed and stamped in accordancepecificationmaybe used, provided the material complies with

with this Section provided all applicable requirements are met.

PG-2.3 Coil-type hot water boilers whetbe water can
flash into steam wherreleased directly to the atmosphere
througha manually operated nozzle mayeb@mpted from the
rules of this Section provided tfi@lowing conditions are met:

(&) There is no drum, header other steam space.

(b) No steam is generated within the coil.

(c) Tubingoutside diameter does not exceed 1 in. (25 mm).

(d) Pipe size does not exceed NRSDN 20).

(e) Nominal water capacity does not exceed 6 gal (23 L).

() Water temperature does not exceed°85@75°C).

(g) Adequate safety relief valves and controlsmvided.

PG-3 REFERENCED STANDARDS

Specificeditions of standards referenced in this Section are
shownin A-360.

PG-4 UNITS

Either U.S. Customary units @l units may be used for cem
pliancewith all requirements of this edition, but one system shalll
be used consistently throughout for all phases of construction.

Either the U.S. Customary units or S| units that are listed
MandatoryAppendix Il are identified in the text, or are identi

fied in the nomenclature faguations, shall be used consistently
for all phases of construction (e.g., materials, design, fabrica

tion, and reports). Since values in the two systems are not exact

equivalents,each system shall be used independently of the
otherwithout mixing U.S. Customary units and Sl units.

When Sl units are selected, U.S. Customary values in-refer
encedspecifications that do not contain Sl units shall be con
vertedto Sl values to at least three significant figures for use in
calculationsand other aspects of construction.

MATERIALS

PG-5 GENERAL

PG-5.1 Except as otherwise permitted in PG-8.2, PG-8.3,
PG-10,and PG-1, material subject to stress due to pressure
shallconform to one of the specifications given in Section Il and
shall be limited to those that are listed in thebles of Section
II, Part D. The manufacturer shall ensure that the correct-mate
rial has been received and is properly identified before preceed
ing with construction (see A-302.4). Materials shall not be used
attemperatures above those ¥dhmich stress values are limited,
for Section | construction, in theablesof Section II, Part D.
Specific additional requirements described in PG-5 through
PG-13shall be met as applicable.

PG-5.2 Material covered by specifications in Section Il is
notrestricted as to the methodmbduction unless so stated in
the specification, and adsng as the product complies with the
requirementf the specification.

PG-5.3 If, in the development of the art of boilesnstrue

tion, it is desired to use materials other than those herein

all other requirements of the specifications. When used under
externalpressure, such pipe shall be limited to a maximum of 24
in. (600 mm) in diametef he pipe shalinclude the designation
1% O.D. or 1% 1.D., as appropriate, in any required documenta
tion and marking of the material.

PG-5.5 The use of austenitic alloy steel is permitted for
boiler pressure parts that essam touched in normal operation.
Except as specificallyprovided in PG-9.1.1, PG-12, and
PEB-5.3,the use of such austenitic alloys for boieessure
partsthat are water wetted in normal service is prohibited.

7 Austeniticaloys ae sisceptibk © intergranulacorrosian and stresscorro-
sion cracking when usal in hoiler gpplicatiors in water wettedservice Fac-
torstha afect the ®nsitivity to thes netallurgicd phenomen ae gplied
or residud stress and wate chemistry Susceptibiliy to atad is wsually
enhancedy using the materid in a $resse conditionwith a ©ncentration
of corrosive aens (e.g, chlorides caustic or reducel sulfur species) For
successfubperatio in wate environments residud and goplied sresses
mustbe minimized and carefd attention mus be paid to continuouscontrol
of wate chemistry.

PG-5.6 P-No. 15E, Goup 1 Materials

PG-5.6.1If during any phase of manufacturing or erection
any portion of the component that does not contain a veeld
heatedo a temperature greater than 1,Z7(B00C), one of the
following actions shall be performed:

(a) Thecomponent shall be reaustenitized and retempered in
its entirety in accordance with the specification requirements.

(b) That portion of the component heated above ®RA70
(800°C), including the heat—&fcted zone created by the local
heating, must beeplacedor must be removed, reaustenitized,
and retempered in accordance witte specification require
mentsand then replaced in the component.

(c) If the allowable stress values to be used are less than or
equalto those provided inable 1A of Section IlIPart D for
Grade9 (e.g., SA-213 T9, SA-335 P9, or equivalent product
specifications)yt the design temperature, then the requirements
statedabove may be waived, provided that the portion of the
componentheated above 1,470 (800C) is retempered in
accordancaevith the specification requirement¥he use of this
provisionshall be noted on the ManufactuseeData Report.

PG-5.6.2 If during any phase of manufacturing or erection
of the component, any portion that does contain a wéldased
abovel,425F (775C), then the requirements of Notes (3) and
(4) of Table PW-39 for P-No. 15E, Group 1 Materiaball
apply for reheat treatment.

PG-6 PLATE
PG-6.1 Steel plates for angart of a boiler subject to pres
sure,whether or not exposed to the fire or products of combus

tion shall be of pressure vessel quality in accordance amiéh
of the following specifications:

SA-202 Pressure &ssel Plates, Alloy Steel, Chromium-

describeddata should be submitted to the Boiler and Pressure Manganese-Silicon

Vessel Committee inaccordance with the requirements of
Appendix5 of Section Il, Part D. Material not completely iden
tified with any approved Code specificatianay be used in the
constructiorof boilers under the conditions outlined in PG-10.

PG-5.4 Size Limits and Tolerances

PG-5.4.1 Materialsoutside the limits of size or thickness
givenin the title or scope clause of any specification in Section

SA-204Pressure &ssel Plates, Alloy Steel, Molybdenum

SA-240(Type 405 onlyPressure &ssel Plates, Alloy Steel
(Ferritic Stainless), Chromium

SA-285 Pressure d&ssel Plates, Carbon Steel, Low-and
Intermediate—TensilStrength

SA-299Pressure &ssel Plates, Carbon Steel, Manganese—
Silicon
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SA-302 Pressure &ssel Plates, Alloy Steel, Manganese—
Molybdenumand Manganese—Molybdenum—-Nickel

SA-387Pressuréfessel Plates, Alloy Steel, Chromium-Mo
lybdenum

SA-515Pressure &ssel Plates, Carbon Steel, for Intermedi
ate—and Higher—&mperature Service

SA-516Pressure &ssel Plates, Carb@&teel, for Moderate—
andLower-Temperature Service

SAJ/AS 1548 Steel Plates for Pressure Equipment

SA/EN-10028-Flat Products Made of Steels for Pressure
Purposes

SA/JISG3118 Carbon Steel Plates for Pressues3délgor
Intermediateand Moderate @mperature Service

PG-55 SUPPOR'S AND ATTACHMENT LUGS
PG-55.1 Lugs orhangersvhen used to support a boiler of
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anytype shall be properly fitted to tisarfaces to which they are
attached.

PG-55.2 Lugs, hangers, or brackets may be attached by
fusionwelding provided the welding meets the requiremehts
Part PW including stress relievingput omitting volumetric
examinationand provided they are attached by full penetration
welds, combination groove and fillet welds, or by fillet welds
along the entire periphery or contact edges. Some acceptable
forms of weldsfor lugs, hangers, or brackets are shown in Fig.
PW-16.2. The materials for lugs, hangers, or brackets are not
limited to those listed indbles 1A and 1B of Section IlI, Part D,
but shall be of weldable qualityThe allowable loadn the fillet
welds shall equal the product of the weld area based on mini
mumleg dimension, the allowable stress valueeimsion of the
materialbeing welded, and the factor 0.55. When using welded
pipe, the stress values given imafile 1A of Section Il, Part D,
may be increased to that of the basic material by eliminating the
statedweld eficiencies.

each month. Entire code is always current. The Register date on each page
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FIG. PG-58.3.1(a) CODE JURISDICTIONAL LIMITS FOR PIPING — DRUM-TYPE BOILERS
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Administrative Jurisdiction & Technical Responsibility

Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has total
administrative jurisdiction and technical responsibility (refer to Section | Preamble}

®———  Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction
(mandatory certification by Code Symbol stamping, ASME Data Forms, and Authorized
Inspection} of Boiler External Piping and Joint. The ASME Section Committee B31.1
has been assigned technical responsibilty.

Ommmm= Non-Boiler External Piping and Joint — Not Section | jusidiction (see applicable ASME
B31 Code).
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FIG. PG-58.3.1(b) CODE JURISDICTIONAL LIMITS FOR PIPING — ISOLABLE ECONOMIZERS LOCATED IN FEEDWATER
PIPING AND ISOLABLE SUPERHEATERS IN MAIN STEAM PIPING
(Boiler Pressure Relief Valves, Blowoff, and Miscellaneous Piping for Boiler Proper Not Shown for Clarity)
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PG-68.3
Main steam
refer to Fig. 5= ==>< i )
PG-58.3.1(a) . .-Intervening
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PG-58.3.7 :
e o =
Drain
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Administrative Jurisdiction & Technical Responsibility

Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has total
administrative jurisdiction and technical responsibility (refer to Section | Preamble)

&———  Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction
{mandatory certification by Code Symbol stamping, ASME Data Forms, and Authorized
Inspection) of Boiler External Piping and Joint. The ASME Section Commlttee B31.1
has been assigned technical responsibilty.

O==m==  Non-Boiler External Piping and Joint — Not Section | jusidiction (see appllcable ASME
B31 Code).
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FIG. PG-58.3.1(c) CODE JURISDICTIONAL LIMITS FOR PIPING — REHEATERS AND NONINTEGRAL
SEPARATELY FIRED SUPERHEATERS
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= e ] ) ; PG-58.3.7
Drain .
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Administrative Jurisdiction & Technical Responsibility

Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has total
administrative jurisdiction and technical responsibility (refer to Section | Preamble)

&———  Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction
{mandatory certification by Code Symbol stamping, ASME Data Forms, and Authorized
Inspection) of Boiler External Piping and Joint. The ASME Section Committee B31.1
has been assigned technical responsibilty.

Om == Non-Boiler External Piping and Joint — Not Section | jusidiction (see applicable ASME
B31 Code).
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FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING — AN EXAMPLE OF
FORCED-FLOW STEAM GENERATORS WITH NO FIXED STEAM OR WATERLINE
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Administrative Jurisdiction & Technical Responsibility

Boiler Proper — The ASME Boilér and Pressure Vessel Code (ASME BPVC) has total
administrative jurisdiction and technical responsibility (refer to Section | Preamble)

@——wme  Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction
(mandatory certification by Code Symbol stamping, ASME Data Forms, and Authorized
Inspection) of Boiler External Piping and Joint. The ASME Section Comitee B31.1
has been assigned technical responsibilty.

O-==== Non-Boiler External Piping and Joint — Not Section | ju31d|ct|on (see applicable ASME
B31 Code).
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FIG. PG-58.3.3 CODE JURISDICTIONAL LIMITS FOR PIPING — AN EXAMPLE OF STEAM SEPARATOR TYPE
FORCED-FLOW STEAM GENERATORS WITH NO FIXED STEAM OR WATERLINE
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Code stop vaive
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ADMINISTRATIVE JURISDICTION AND TECHNICAL RESPONSIBILITY
Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC} has total
administrative jurisdiction and technical responsibility (refer to Section | Preamble).
*— Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction
' {mandatory certification by Code Symbol stamping, ASME Data Forms, and Authorized
Inspection) of Boiler External Piping and Joint. The ASME Section Commiitee B31.1
has been assigned technical responsibility.
Om = Non-Boiler External Piping and Joint — Not Section | jurisdiction (see applicable ASME
B31 Code).
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BOILER EXTERNAL PIPING AND BOILER tion the boiler feed shutbfalve may be located upstream from
PROPER CONNECTIONS theboiler feed check valve.
PG-58 OUTLETS AND EXTERNAL PIPING If a feedwateheater or heaters meeting the requirements of

. PartPFHare installed between the required stop valve and the

PG-58.1 General. Therulesof this subparagraph apply to  pojler, and are fitted with isolation and bypass valgesyisions
the boiler external piping as defined in the Preamble. mustbe made to prevent the feedwater pressure from exceeding

PG-58.2 Boiler External Piping Connections to Boilers. the maximum allowable working pressure of the piping or-feed
All boiler external piping connected to a boiler for aoypose waterheaterwhichever is less. Contrahd interlock systems
shall be attached to one of the types of joints listed in arepermitted in order to prevent overpressure.
PG-59.1.1.1PG-59.1.1.2, and PG-59.1.1.3. PG-58.3.4 Whentwo or more boilers are fed from a com

PG-58.3Boiler External Piping. The following definesthe ~ mon source, the piping shall be up to and including a globe or
Code Jurisdictional Limits of the boiler external piping systems, regulatingvalve located between the chegive required in
including general requirements, valves, andpection. The  PG-58.3.3and thesource of supply If the regulating valve is
limits are also shown in Figs. PG-58.3.1 and PG-58.3.2. The€quippedwith an isolation valve and a bypass valve, the piping
materials design, fabrication, installation, and testing shall be in shallbe up to and including both the isolation valve downstream
accordancaevith ASME B31.1, Power Piping. from the regulating valve and the shditedlve in the bypass.

PG-58.3.1. The steam piping connectedtt® boiler drum PG-58.3.5 The feedwater piping for a forced—flow steam
or to the superheater outlet header shall extend up to and-includ 9éneratowith no fixed steam and waterline may terminate up
ing the first stop valve in each connection, except as required byt© and including the stop valve near the boiler and omitting the
PG-58.3.2.In the case of a single boiler and prime mover instal checkvalve near the boileprovidedthat a check valve having
lation, the stop valve required herein may be omitted provided & Pressure rating no less than the boiler inlet design pressure is
the prime mover throttlealve is equipped with an indicator to ~ installedatthe dischage of the boiler feed pump or elsewhere
showwhether the valve is open or closed and is designed to with in the feedline between the feed pump and the feed stop valve.
standthe required hydrostatic pressure test of the boiler If the feedwater heater(s) is fitted with isolation diypass

. ) . . valves,the applicable requirements of PG-58.3.3 must be met.
For an isolable or separately fired superheater which dis

chargessteam directly to a process stream, the stop valve o PGt—58.3.6The lé)lowof.ﬁi]priﬁr‘;g Lor t""" boilerg, extt:elc?t forﬁetarl]—_
requiredby this paragraph arttie safety valve(s) required by ~OW St€am generators with maed stéam and waterling, nig

PG-68may be omitted provided the following conditions are €MpPeraturewater boilers, and those ustat traction andfor
portablepurposes, when the maximum allowable working-res

satisfied: o o o sureexceeds 100 psi (700kPa) shall exttwdugh and includ
(a) The boiler is a drum-type boiler énsingle-boiler instal ing the second valve. The blowgiping for all traction and/or
lation. portableboilersand for forced circulation and electric boilers
(b) The steam dischge passes through the process stream havinga normal water content not exceeding 100 gal (380 L) are
to the atmosphere with no intervening valves. requiredto extend through only one valve.

(c) Thesystem shall be designed so that the process stream PG—58.3.7 The miscellaneous piping shall include fige-
throughwhich the steam dischge passes cannot be obstructed ing for such items as drains, vents, surface—blofy-stéamand
in such a way as to cause the pressure in the superheater t¢/ater piping for water columns, gage glasses and pressure
exceedthat permitted by PG-67.2, with maximum stefow gagesand the recirculation return line for a high-temperature
from the boiler tothe superheaterFlow and pressure calcula ~ Waterboiler. When a drain is not intended for blofpbirposes
tions demonstrating that the superheater will not be overpressur (Whentheboiler is under pressure) a single valve is acceptable,
izedunder any steam flow conditions sHa#l documented and ~ Otherwisetwo valves in series are required except as permitted
madeavailableto the InspectorThese calculations shall becer by PG-58.3.6.
tified by a Professiondtngineer experienced in the mechanical PG-58.3.8 Welded piping in PG-58.3.1, PG-58.3.2,
designof power plants. PG-58.3.3PG-58.3.4, PG-58.3.G-58.3.6, and PG-58.3.7
(d) There is no valve on the discharside of the superheater 'S also subject to the requirements of PG-104 for proper Code

. S . certification.
(e) Section | jurisdiction shall include the pressure parts

betweenthe superheater inlet and the outlet at: FIG. PG-59.1 TYPICAL BOILER BUSHINGS
(1) the first circumferential joint for welding end connec

tions; or N
(2) the face of the first flange in bolted flange connections; mﬁ‘\ﬁsm\m

L l‘l‘lﬂ!l

or

(3) the first threaded joint in that type of connection.
PG-58.3.2When two or more boilers are connected to a

commonsteam headeor when a single boiler is connected to v
aheader having another steam source (e.g., a turbine extractior SRS

line), the connection from each boiler having a manhole opening ’Im“ mlm ““m““m\m

shallbe fitted with two stopalves having an ample free—blow “mluml“““ “““““““““ T
drainbetweerthem. The boiler external piping includes all-pip R ooty

ing from the boiler proper up to and including the second stop .

valve and the free—blow drain valve.

PG-58.3.3The feedwater piping for all boilers, except high—
temperaturewater boilers and forced—flow steam generators
complyingwith PG-58.3.5shall extend through the required
stopvalve and up to and includirthe check valve except as
requiredby PG-58.3.4. On single boiler—turbine unit installa
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PG-59 APPLICATION REQUIREMENTS FOR THE PG-59.3.3Each boiler except forced—flow steam generators
BOILER PROPER with nofixed steam and waterline and high—temperature water

boilersshall have a bottom blowfobutlet in direct connection
Dr;r?;fgém%ommon to Steam, Feedwatelowoff, and with the lowest water space practicable for external piping con
) ] o forming to PG-58.3.6.
PG-59.1.1 Outlets of a boiler to which piping is to be PG-59.3.4 All waterwalls and water screens that do not
attachedfor any purpose, and which piping comes within the  yain hack into the boilerand all integral economizers, shadi
Coderequirements, shall meet the requirements of PG-39 a”dequippecwith outlet connections for a blowiadr drain lineand

shallbe: . conformto the requirements of PG-58.3.6 or PG-58.3.7.
PG-59.1.1.1A tapped opening. PG-59.3.5Except as permitted for miniatubeilers in Part
PG-59.1.1.2Bolted flanged joints including those of tharV PMB, the minimum size of blowb€onnections shall be NPS 1

Stonetype. (DN 25), and the maximum size shall be NP% ZDN 65),

_ - ; exceptthat for boilers with 100 %(9.3 n?) of heating surface
tysz 59.1.1.3 Welding ends of the butt or socket welding or less, the minimum size of blowafonnections may be NPS
) . o . ¥ (DN 20).
PG-59.1.1.4 Piping within the boiler proper may be PG-59.3.6 Condensate returmpnnections of the same size
e.xp.anded'nto groovgd holesseal welded if deswed: BlQV\fOf or larger than the size herein specified mayused, and the
piping of firetube boilers shall battached by threading into a blowoff may be connected to them. In suztse thé blowéf

tappedopening with a threaded fitting or valve at the other end .
i %F;(pos%d togproducts of combust?on or by PG-59.1.1.1 or gha_ll bde so located that the connection may be completely
! S rained.

PG-59.1.1.3f not so exposed (see PFT-49).
P ( ) PG-59.3.7 A bottom blowof pipe when exposed to direct

PG-59.1.2 Steam Mains Provisions shall be made for the ;3 ceheat shall be protected by firebrickather heat resist
gxpansgmnd cgnttra(t:ylcl)n of ﬁteam matuns.(t:oglnectgdtto boﬂtehrs% ing material that is so arranged that the pipe may be inspected.
y providing substantial anchorage a: sutiable points, so tha PG-59.3.8 An opening in theboiler setting for a blowdf

thereshall be no undue strain transmittecthe boiler Steam . . : .
reservoirsshall be used on steam mains when hemigations pipe shall be arranged to provide free expansion and contraction.

of the steam currents cause vibration of the boiler shell plates. PG-59.4 Requirements for Drains

PG-59.1.3Figure PG-59.1 illustrates a typical form of €on PG-59.4.1 Ample drain connections shall be provided
nectionfor use on boiler shelfer passing through piping such ~ Whererequired to permit completizainage of all piping, super
asfeed, surface blowbtonnections, etc., and which permits the heaterswaterwalls, water screens, integral economizers, high—
pipes’ being threaded in solid from both sides in addition to the temperaturewater boilers, and all other boiler components in
reinforcing of the opening of the shell. The pipes st which water may collect. Piping shall confotmthe require
attachedas providedn PG-59.1.1. In these and other types of Mentsof PG-58.3.6 or PG-58.3.7.
boilerswhere both internal and external pipes making a continu PG-59.4.1.1 Each superheater shall be equipped with at
ouspassage are employed, the boiler bushing or its equivalentleastone drain connection so locatesito most ééctively pro
shallbe used. vide for the proper operation of the apparatus.

PG-59.2 Requirements for Feedwater ConnectionsThe PG-59.4.1.2Each high-temperature watagiler shall have
feedwatershall be introduced into a boiler in such a manner that @ bottom drain connection of &ast NPS 1 (DN 25) in direct
the water will not be dischaged directly against surfaces cpr)nectlonwnh_ the lowest water space practical for external
exposedo gases of high temperature or to direct radiation from Piping conforming to PG-58.3.7.

thefire. For pressures of 400 psi (3 MPa) or otlez feedwater PG-59.5 Requirements for \alves and Fittings The fot

inlet through the drum shall be fitted with shields, sleeves, or lowing requirements apply to the use of valves and fittings in the
othersuitable means to reduce thieefs of temperaturdiffer- boiler proper

entialsin the shell or head. Feedwatether than condensate PG-59.5.1Steam Stop \alves

{ﬁ:g%shet‘ﬁep{)?gﬁ;d for in PG-59.3.6, shall not be introduced - PG-59.5.1.1If a shutdfvalve is used between the boiler and
v its superheatethesafetyvalve capacity on the boiler shall com
PG-59.3 Requirements for Blowoffs ply with the requirements of PG-67.2 and PG-70, except as pro
PG-59.3.1A blowoff as required herein is defined as a pipe Vided for in PG-59.5.1.2, no credit being taken for the safety
connectionprovidedwith valves located in the external piping valveon the superheateand the superheater mustdapiipped
throughwhich the water in the boiler may be blown out under With safety valve capacity as required by PG-68. A stdpe
pressuregxcepting drains such ase used on water columns, s not required at the inlet or the outlet of a reheater or separately
gageglasses, or piping to feedwater regulators, esegd for the  fired superheater
purposeof determining theperating condition of such equip PG-59.5.1.2 When stop valves are installedthe water—
ment. Piping connections used primarily for continuous opera steamflow path between angywo sections of a forced—flow
tion, such as deconcentrators on continuous blowdown systemssteamgenerator with no fixed steam and waterline, the safety
arenot classed as blowisfbut the pipe connectiorsd all fit valvesshall satisfy the requirements of PG-67.4.4.
tingsup to and including the first shutafalve shall be equait
leastto the pressure requirements for the lowest set preskure DESIGN AND APPLICATION

any safety valve on the boiler drum and with tieeresponding PG-60 REQUIREMENTS FOR MISCELLANEOUS
saturated-steatemperature. PIPE, VALVES, AND FITTINGS
PG-59.3.2 A surface blowdfconnectionshall not exceed Piping referred to in this paragraph shall be designed in

NPS2': (DN 65), and the interngiipe and the terminal connec ~ accordancavith the applicable requirements of ASME B31.1.
tion for the external pipe, when used, shall form a continuous PG-60.1 Water Level Indicators. All boilers having a
passagebut with clearance between their ends and arranged sofixed water level (steam and water interface) shall have at least
that the removabf either will not disturb the otherA properly onegage glass (a transparent device that permits vikeiak
designedsteel bushing, similar to or the equivalent of those minationof thewater level). Boilers not having a fixed water
shownin Fig. PG-59.1, or a flanged connection shall be used. level, such as forced-flow steam generators and high—
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temperaturavater boilers of théorced circulation type, are not PG-60.3 Connections.

requiredto have agage glass. The lowest visible water level in PG-60.3.1 Gage glasses that are required by PG—§all
agage glass shall be at least 2 in. (S0 mm) above the lowest perpe connected directly to the shell or drum of the boiler or to an
missiblewater level, as determined by the boiler Manufacturer interveningwater column. When two gage glasses are required,
Electrode-typeelectric boilers are required to have only one poth may be connected to a single water column.

| | f NP, .
gageglass, regard e§s ° ) ) PG-60.3.2The lower edge of the steam connection between
_Gageglasses having multiple tubular sections shall have a 3 water column or gage glass in the boiler shall not be below the
minimumof 1 in. (25 mm) overlap dhe sections in which the  pighestvisible water level in the gage glass. There shall be no

waterlevel may be visible. Segmented gage glasses, such agagor ofiset in the piping that will permthe accumulation of
portedor end—-connected strip gages, shall be equipped 0 pro ywater.

vide obvious visual discrimination between water and vapor in PG-60.3.3The upper edge of the water connection between
theindividual sections. ‘
i ] ) ] awater column or gage glaasd the boiler shall not be above
PG-60.1.1 Boilers having a maximum allowable working  the lowest visible water level in the gage glass. No part of this

pressureexceeding 400 p$8 MPa) shall have two gage glasses. pipe connection shall be above theint of connection at the
Instead of one dhe two required gage glasses, two independent watercolumn.

remotewater level indicators (two discrete systems that continu

Siléselg measure, fransmit, and display water level) maprbe shallbe atleast NPS 1 (DN 25). Connections for gage glasses
' connectedlirectly to the boiler or to an intervening water-col

PG-60.1.1.1When the watelevel in at least one gage glass umn shallbe at least NP%: (DN 15). Connections from the

is not readily visible to the operator in the area whemetrol boiler to the remote level indicator shall be at least RIP®N

actionsare initiated, either a fiber optic cable (with no electrical 20) to and including the isolation valve and from there to the

modification of the optical signal) or mirrors shall be provided remotelevel indicator at least in. (13 mm) O.D. tubing.

to transfer the opticamage of the water level to the control area. PG-60.3.5 Whenthe boiler MAVP exceeds 400 psi (3

Alternatively,any combination of two of thellowing shall be MPa), lower connections to drums for water columns and

PG-60.3.4Connectiongrom the boiler to the water column

provided: remotelevel indicators shalbe provided with shields, sleeves,
(a) an independent remote water level indicator or other suitable means to reduce tHeatfof temperaturdif-
(b) an independent continuous transmission and display of ferentials in the shells or heads.
animage of the water level in a gage glass. PG-60.3.6 The steam and wateonnections to a water eol
PG-60.1.1.2 When two independememote water level ~ Umn or a gage glass shall be readily accessible for internal
indicators are in reliable operation (continuousiydicating inspectionand cleaning. Some acceptable methods of meeting
water level), the one required gage glass may be stiubuf this requirement are by providing a cross or fitting with a back
shallbe maintained in the serviceable condition. outletat each right—angle turn to permit inspection and cleaning
: . in both directions, or by using pipe bends or fittings of a type that
PG-60.1.1.3The display of a remote water leweticator doesnot leave an internal shoulder or pocket in the pipe cennec

shallhave a clearly marked minimum water level reference at tjon and with a radius of curvature that will permit the passage
least2 in. (50 mm) above the lowest permissible water level, as ¢ 5 rotary cleanerScrewed plug closures using threaded con
determinecby the Manufacturer nectionsas allowed by PG-39.5.3 are acceptable means of
PG-60.1.6 Each gage glass shall be fitted with a drain cock accessor this inspection and cleaning. When the boileWRA
or valve having an unrestricted drain opening of not lessithan  exceed<l00 psig (3VIPa), socket-welded plugs may be used for
in. (6 mm) diameter to facilitate cleaningVhen the boiler this purpose in lieu of screwed plugs. If the water connection to
MAWP exceeds 100 psi (700 kPa), the gage gihali be fur the water columnhas a rising bend or pocket that cannot be
nishedwith a connection to install a valved drain to a point of drainedby meanf the water—column drain, an additional drain
safedischage. shallbe placed on this connection so that it may be blofo of

Eachgage glass shall lexjuipped with a top and a bottom clearany sediment from the pipe.
shutof valve of suchthrough-flow construction as to prevent
stoppageby deposits of sediments. If the bottom valve is more
than7 ft (2 m) above the floor or platform from whiiths oper
ated, the operating mechanisshall indicate by its position
whetherthe valve is opeor closed. The pressure—temperature
rating of valves, fittings, and piping shall be at least equal to the
boiler MAWP and the corresponding saturated—-steam tempera
ture.

Straight-rurglobe valves shall not be used on such connec
tions. Automatic shutdfvalves, if permitted tde used, shall
conformto the requirements given in A-18.

PG-60.2 Water Columns

PG-60.2.1 A water column shall be so mountibdt it will
be correctly positioned, relative the normal water level under
operatingconditions.

PG-60.2.3Each water column shdie furnished with a cen
nectionof at least NPS$4 (DN 20) to install a valved drain to a

safepoint of dischage. PG-60.3.7 Shutof valves, if provided in the pipe connec
PG-60.2.4 The desigrand material of a water column shall  tions between a boiler and a water column or between a boiler
comply with the requirements of PG-8.2, PG-8.3, B@t42. andthe shutdfvalves requiredor the gage glass (PG-60.1.6),

FIG. PG-60.3.7 Y-TYPE GLOBE VALVE .
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shallbe of such through—flow construction tasprevent stop
pageby deposits of sediment and shall indicate whetherahey
in open or closed position of the operating mechanism.

Some examples of acceptable valves are:
(a) outside-screw—and-yoke type gate valve

(b) lever-lifting—typegate valve with permanently fastened
lever

(c) stopcock with the plug held place by a guard or gland
(d) ball valve

Suchvalves shall be locked or sealed open except uhder
following additional conditions:

(1) The boiler MANVP shall noexceed 250 psig (1.7 MPa).

(2) The boiler shall not be hand fired or fired with sdlidl
notin suspension.

(3) Interlocks between the valve and the burner contrel sys
temshall stop fuel supply and prevent firimgnenever the valve
betweerthe drum and the water column is nothe fully open
position.

(4) The minimum valve size shall be NPS 1 (DN 25).

PG-60.3.8 Except for control devices such as damper+egu
latorsand feedwater regulators, drains, steam pressure gages,
apparatusf such form as does not permit the escape apare
ciableamount of steam or water therefrom, no outlet connec
tions shall beplaced on the piping connecting a water column or
gageglass to a boilerNo outlet connections shall be placed on
the piping connecting a remote level indicator to the boiléoor
awater column for any function other than water level indica
tion.

PG-60.3.9 An acceptable arrangement is shown in Fig.
PG-60.3.9

FIG. PG-60.3.9 TYPICAL ARRANGEMENT OF STEAM
’ AND WATER CONNECTIONS FOR A WATER
COLUMN

A — not lower
than B

C — not higher
than D
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PG-60.4 Gage Cocks.Not required.

PG-60.5Water Fronts. Each boiler fitted with a water jack
etedboiler-furnace mouth protectasr similar appliance hav

WISCONSINADMINISTRATIVE CODE
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PG-60.6 Pessue Gages

PG-60.6.1 Each boiler shall have a pressure gage so located
thatit is easily readableThe pressure gage shall be installed so
thatit shall at all times indicate the pressure in the hoit&ch
steamboiler shall have the pressure gage connected &ighm
spaceor to the water column or its steam connection. A valve
or cock shall be placed in the gage connection adjacent to the
gage. An additional valve or cock mdye located near the boiler
providing it is locked or sealed in the open positiddo other
shutoffvalves shall béocated between the gage and the boiler
The pipe connection shall be of ample size and arranged so that
it may be cleared by blowing out. For a steam boiler the gage
or connection shall containgyphon or equivalent device that
will develop and maintain a water seal that will prevent steam
from entering the gage tube. Pressure gage connections shall be
suitablefor the maximum allowable working pressure &
peratureput if the temperature exceeds 486208 C), brass
or copperpipe or tubing shall not be used. The connections to
the boiler, except the syphon, if used, shall not be less than NPS
Y4 (DN 8) but where steel or wrought iron pipetaing is used,
they shall not be less than in. (13 mm) inside diameteiThe
minimumsize of a syphon, if used, shall'lden. (6 mm) inside
diameter. The dial of the pressure gage shall be graduated to
approximatelydouble the pressure at which the safety vave
set,but in no case to less tharsltimes this pressure.

PG-60.6.2Each forced—flow steam generataith no fixed
steamand waterline shall be equipped wjihessure gages or
otherpressure measuring devices located as follows:

PG-60.6.2.1At the boiler or superheater outlet (following
thelast section which involves absorption of heat), and

PG-60.6.2.2At the boiler or economizer inldpreceding
any section that involves absorption of heat), and

PG-60.6.2.3Jpstream of any shutofalve that may be used
betweenany two sections of the heat absorbing surface.

PG-60.6.3Each boiler shall be provided with a valve €on
nectionat least NPS/4 (DN 8) for the exclusive purpose of
attachinga test gage when the boiler is in service, so that the
accuracyof the boiler pressure gage can be ascertained.

PG-60.6.4Each high—temperature water boigrall have a
temperaturggage so located and connedteat it shall be easily
readable.The temperature gage shall be installed so that it at all
timesindicates theemperature in degrees Fahrenheit (Celsius)
of the water in the boileat or near the outlet connection.

PG-61 FEEDWATER SUPPLY

PG-61.1 Except as provided fon PG-61.2 and PG-61.4,
boilershaving more than 500%{47 n¥) of water—heating sur
faceshallhave at least two means of feeding watexcept as
providedfor in PG-61.3, PG-61.4, and PG-61.5, each safrce
feedingshall be capable of supplying water to thaler at a
pressuref 3% higher than the highest settingaaly safety valve
onthe boiler For boilers that are fired with solid fuel not insus
pension,and for boilers whose setting or heat source can con
tinueto supply sufcient heat to cause damage to the boiler if the
feedsupply is interrupted, one such meangeefling shall not
be susceptible to the same interruption as the ptired each
shall provide suficient water to prevent damage to the boiler

PG-61.2 Except as provided for in PG-61.1, a boiler fired
by gaseous, liquid, or solfdiel in suspension, or heated by eom
bustionturbine engine exhaust, may be equipped with a single
meansof feeding waterprovided means are furnished the
shuttingoff of its heat input prior to the wattvel reaching the

ing valves on the pipes connecting them to the boiler shall havelowestpermissible level established by PG-60.

thesevalves locked or sealed open. Such valves, when used,

shall be of the straightway type.

PG-61.3 For boilers having a water—heating surfaceatf
morethan 100 £ (9.3 n?) the feectonnection to the boiler shall
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not be smaller than NP& (DN 15). For boilers having a water—
heatingsurface more than 10¢9.3 n?) the feed connection
to the boiler shall not be less than NRSDN 20).

PG-61.4 High-temperature water boilers shall be provided

with means of adding water to the boiler or system while under

pressure.

PG-61.5 A forced-flow steam generator with no fixed steam
andwaterline shall be provided with a source of feediagable

SAFETY AND PROFESSIONAL SERICES
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PG-67.2.5 The minimum required relieving capacity for
organicfluid vaporizers shall be in accordance with PVG-12.
The minimum required relieving capacitgr miniature boilers
shallbe in accordance with PMB-15.

PG-67.2.6 Any economizer that may be shuf tbm the
boiler, thereby permitting the economizer to become a fired
pressurevessel, shall have one or more pressure relief valves
with a total dischaye capacityin Ib/hr (kg/hr), calculated from

of supplying water to the boiler at a pressure not less than thethe maximum expected heat absorptioBtu/hr (W), as deter
expectedmaximum sustained pressure at the boiler inlet, as Mined by the Manufacturerdivided by 1,000 (646). This

determineddy the boiler Manufacturgcorresponding to opera
tion at maximum designed steaming capacity with maximum
allowableworking pressure at the superheater outlet.

OVERPRESSURE PROTECTION REQUIREMENTS
PG-67 BOILER

absorptions shall be stated in the stamping (PG-106.4). For
overpressure conditions where the fluid relieved is water
dischargecapacity of the pressure relief valveyvaives shall be
sufficientto prevent the pressure from exceeding the limits of
PG-67.2.

PG-67.2.7 The steam generated when all pressure relief

PG-67.1 Each boiler shall have at least one pressure relief valvesare relieving at full lift on a boiler that has a steam-gener

valveand if it has more than 50 (47 n¥) of bare tube water—
heatingsurface, or if an electric boiler has a power input more
than1,100 kW it shall have two or more pressure relief valves.
For a boiler with combined bare tube and extended water—heat
ing surface exceeding 50(%ft47 n?), two or more pressure
relief valves are required only if th#esign steam generating
capacityof theboiler exceeds 4,000 Ib/hr (1 800 kg/hr).g&ric

ating surface located downstream in the gas stream of a-super
heater and/or reheater surface may exceed the maximum
designedsteaming capacity at thdA WP of the boiler The
Manufacturershall address this by one of the following meth
ods:

PG-67.2.7.1 The minimum required relieving capacity of
the pressure relief valves shall notlbss than the steam that

fluid vaporizer generators require special consideration as givenmay be generated witall pressure relief valves relieving at full

in Part PVG.
PG-67.2 The pressure relief valve capacity for eaciler

lift. For boilers that use auxiliary firing in combination with the
primary heat source, the Manufacturer shall include tfexebf

(exceptasnoted in PG-67.4) shall be such that the pressure suchfiring in the total required capacity

relief valve, or valves will dischge all the stearnthat can be
generatedby the boiler without allowing theressure to rise

PG-67.2.7.2 The minimum required relieving capacity of
the pressure relief valves shall not be less thaimaximum

morethan 6% above the highest pressure at which any valve isdesignedsteaming capacity at the NP of the boilerand the
set and in no case to more than 6% above the maximum allow boiler shall be provided with controls responsive to steam pres

ableworking pressure.

PG-67.2.1 The minimum required relieving capacity of the
pressuraelief valves for all types of boilers shall be not ks
the maximum designed steaming capaeitfhe MAVP of the
boiler, as determined by the Manufactuaerd shall be based on
the capacity of all the fuel burning equipment as limited by other
boiler functions.

PG-67.2.2 The minimum required relieving capacity for a
waste heat boiler shall be determined by the Manufacturer
Whenauxiliary firing is to be used in combination with waste
heatrecoverythemaximum output as determined by the boiler
Manufacturershall include the éct of such firingin the total
requiredcapacity When auxiliary firing is’ to be used in place
of waste heat recoverthe minimum required relieving capacity
shallbe based on auxiliary firing or waste heat recqwehjch
everis higher

PG-67.2.3The minimum required relieving capacity for
electricboilers shall be in accordance with PEB-15.

PG-67.2.4 The minimum required relieving capacity in
Ib/hr (kg/hr) for a high—temperature water boiler shall be deter
mined by dividing themaximum output in Btu/hr (W) at the
boiler nozzle, produced by the highest heating value fuel for
which the boiler is designed, by 1,000 (646).
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sure,which include not less than the following:

(a) a control that reduces that total heat input to the boiler
suchthat thesteam generated does not exceed the maximum
designedsteaming capacity at the NP of the boiler

(b) a control that trips the heat input to the boiler if thepres
surereaches 106% of the MMP of the boiler

PG-67.3 One or more pressure relief valves on the boiler
propershall be seat or below the maximum allowable working
pressurgexcept as noted in PG-67.4j.additional valves are
usedthe highest pressure setting shall not exceed the maximum
allowableworking pressure by more than 3%. The complete
rangeof pressure settings of all the saturated—steam pressure
relief valves on a boiler shall not exceed 10%haf highest
pressurgo which any valve is set. Presssrdting of pressure
relief valves on high-temperature water boflensay exceed
this 10% range. Economizer pressure relief devices required by
PG-67.2.6hall be set as above usihg MANVP of the econo
mizer.

8 Pressure relief valves in hot water service are ranseeptibléo damage and
subsequenteakage, than pressure relief valves relieving steam. It is recom
mendedhat the maximum allowable working pressure of the boiler anpréise
surerelief valve setting for high—temperature water boilers be selected substan
tially higher than the desired operating pressure so as to minimize the times the
pressureelief valve must lift.
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FIG. PG-67.4 REQUIREMENTS FOR PRESSURE RELIEF FORCED-FLOW STEAM GENERATOR
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spring-loaded safety vaives
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Steam-water flow directio

(PG-67.4.2)
¥
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I
|
|

Opening pressure’ |
power-actuated valves Master stamping

!
n

(B) (A) () Throttle
Check (1 4 s ) (2 inlet
valve L\/\ \/\ /
! Economizer  Water Superheater Superheater Turbine
Boiter feed walls
pump

Pressure
(A) =
(B) =
{c) =

master stamping (PG-106.3}

component design at inlet to stop vaive (5) (PG-67.4.4.1)
turbine throttle inlet {ANSI/ASME B31.1, paragraph
122.1.2, A.4)

Pressure Relief Valves

(1) = power actuated (PG-67.4.1)

(2), (3), and {4) = spring loaded safety (PG-67.4.2)
(5) = superheater stop (PG-67.4.4)

Relief Valve Fiow Capacity {minimum, based on rated capacity
of boiler)
(1) = 10— 30% (PG-67.4.1)
(2) = minimum of one valve (PG-68.1)
(2) + (3) when downstream to stop vaive (5} =
that required for independently fired superheaters (PG-68.3)
(2) + (3)+(4)=100% — (1) (PG-67.4.2)
Relief Valve Opening Pressure (maximum)
(1} = (A), and (B} when there is stop valve (5) (PG-67.4.1)
{2}, (3), and (4) = {A) + 17% (PG-67.4.2)
(58) = (A)(PG67.4.1)

Alternate Requirements for Safety Valves

Relief Valve Flow Capacity (minimum, based on rated capacity
of boiler)

(1) 10 — 30% (PG-67.4.1)

(2) = one valve minimum (PG-68.1)
(2) (3) when downstream to stop valve (5) =
that required for independently fired superheaters (PG-68.3)
(4) = 10% total with minimum of 2 valves when there is a stop
valve (5) (PG-67.5.3.3)
(2) + (4) = 10% with minimum of 2 valves when there is no

stop valve (5) (PG-67.4.3.3}

Relief Valve Opening Pressure {maximum)

(1} = (A}, and (B) when there is stop valve (5} (PG-67.4.1)
(2), (3}, and (4) = (A) + 20% (PG-67.4.3.3)

(6) = (A)(PG-87.4.1)

Automatic Pressure Controis (PG-67.4.3)
{a) at (C) for normal operation under load (PG-67.4.3.2.1)
{b) at (A) + 10% to overide control (a) (PG-67.4.3.2.2)
{c) at {A) + 20% to shut off flow of fuel and feedwater
(PG-67.4.3.2.3)
(d) safety valves at {4) to shut off flow of fuel and feedwater by
“*fail-safe'’ power circuit (PG-67.4.3.4)
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PG-67.4 For a forced—flow steam generator with fhed
steamand waterline (Fig. PG-6704quipped with automatic

controlsand protective interlocks responsive to steam pressure,

pressureelief valves may be provided atcordance with the
aboveparagraphs or the following protection against overpres
sureshall be provided:

PG-67.4.10ne or more power—actuated pressefeving
valve® shall be provided in direct communication with the
boiler when the boiler isinder pressure and shall receive acon
trol impulse to operwhen the maximum allowable working
pressureatthe superheater outlet, as shown in the master stamp
ing (PG-106.3),is exceeded. The total combined relieving
capacityof the power—actuated relieving valves shall be not less
than 10% of the maximum design steaming capacity of the
boiler under any operating condition as determinedthoy
Manufacturer. The valve or valves shall be located in the pres
surepart system where they will relieve the overpressure.

9 The power-actuated pressure relieving valve is one whuseements to open
or close are fully controlled by a source of power (electrigty steam, or
hydraulic). The valve may dischge to atmosphere or to a container at lower
pressure.The dischage capacity may befafted by the downstreaconditions,
andsuch efects shall be taken into account. If the power—actuated pressure
relievingvalves are also positioned in responsetker control signals, the con

trol impulse to prevent overpressure shall be responsive only to pressure and

shalloverride any other control function.
An isolating stop valve of the outside—screw—and-yoke or

ball typemay be installed between the power—actuated pressure

relievingvalve and the boiler to permit repairs provided an-alter
nate power—actuated pressure relieving valve of the sapae

ity is so installed as to be in direct communication with the boiler
in accordance with the requirements of this paragraph.

Theisolating stop valve port area shall at least equal the area
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PG-67.4.3.1The boiler shall be of no less steaming capacity
than1,000,000 Ib/hr (450 000 kg/hr) and installed in a syt
temfor power generation (i.e., a single boiler supplying a single
turbine—generataunit).

PG-67.4.3.2 The boiler shall bgrovided with automatic
devices, responsive to variations in steam pressure, which
includenot less than all the following:

PG-67.4.3.2.1A control capable of maintaining steam pres
sureat the desired operating level andwddulating firing rates
andfeedwater flow in proportion to a variable steam output.

PG-67.4.3.2.2 A control that overrides PG-67.4.3.2.1 by
reducingthe fuel rate and feedwater flow when the stpaes
sure exceeds the maximum allowable working pressure as
shownin the master stamping (PG-106.3) by 10%; and

PG-67.4.3.2.3A direct—acting overpressure-trip—actuating
mechanismusing anindependent pressure sensing device, that
will stop the flow of fuel and feedwater to the boiea pressure
higherthan the set pressure of PG-67.4.3.2.2, but less than 20%
abovethe maximum allowable working pressure as shown in the
masterstamping (PG-106.3).

PG-67.4.3.3There shall be not less than two pressure relief
valvesand the total rated relieving capacity of the pressure relief
valves shall be not less than 10% of the maximum designed
steamingcapacity of the boiler as determined by the Manufac
turer These pressure relief valves maysk&above the maxi
mum allowable working pressure of the parts to which they are
connectedut shall be set such that the valves will lift pres
sureno higher than 20% above the maximum allowable working
pressureas shown in the master stamping (PG-106.3).

PG-67.4.3.4At least two of these pressure relief valves shall

of the inlet of the power—actuated pressure relieving valve. If the ] ‘ : ¢ J
isolatingstopvalve is of the ball type, the valve shall include a beequipped with a device that directly transmits the valve stem
meansto clearly identify whether the valve is in the open or lift action to controls that will stop the flow of fuel and feedwater

closedposition. If the isolating stop valve is power actuated (air
motor, hydraulic, etc.), ananual override mechanism shall be
provided.

Power—actuategressure relieving valves discgang to
intermediate pressure and incorporated into bypass and/or
startupcircuits by the boiler Manufacturer need not be capacity
certified. Instead, they shall be marked by the valve manufac

to the boiler The control circuitry to accomplish this shiaé
arrangedn a "fail-safe” manner (see Note).
NOTES: “Fail-safe” shall mean a circuitry arranged as either of the fol
lowing:
(a) Enemize to trip There shall be at least two separate and independent
trip circuits served by two power sources, to initiate and perforntrifhe
action. One power source shall be a continuouslygéduDCbattery The

turerwith a capacity rating at a set of specified inlet pressure andsecondsource shall be an AC-to-DC converter connected to theyS€m

temperatureconditions. Power—actuated pressuedieving
valvesdischaging directly to atmosphere shall be capacity cer
tified. This capacity certificatioghall be conducted in accerd
ance with the provisions of PG-69.3. The valves shall be
markedin accordance with the provisions of PG-69.4.

PG-67.4.2 Pressure relief valves shall be provided, having
atotal combined relieving capaciincluding thabf the power—
actuatedoressure relieving capacity installed under PG-67.4.1,

to chage the battery and capable of performing the trip acfidre trip cir
cuitsshall be continuously monitored for availability

It is not mandatory to duplicate the mechanism that actually stofisvthe
of fuel and feedwater

(b) De-enegize to trip If the circuits ararranged in such a way that a
continuoussupply of power is requiretd keep the circuits closed and operat
ing and suctihat any interruption of power supply will actuate the trip mecha

of notless than 100% of the maximum designed steaming-capac nism,then a single trip circuit and single power supply will be enough to meet

ity of the boiler as determined by the Manufactyrexcept the
alternateprovisions of PG-67.4.3 are satisfied. In this total, no
creditin excess of 30% of the total required relieving capacity

therequirements of this subparagraph.

PG-67.4.3.5The power supply for atlontrols and devices
requiredby PG-67.4.3hall include at least one source con

shall be allowed for the power—actuated pressure relieving tainedwithin thesame plant as the boiler and which is arranged

valvesactually installed. Any or all of the pressure relief valves 15 gctuate the controlnd devices continuously in the event of
may be set above the maximum allowable working pressfire ﬁailure or interruption of any other power sources.

the parts to which they are connected, but the set pressures shal ) )

be such that when all of thesalves (together with the power— PG-67.4.4 When stop valves are installed in the water—

actuated pressure relieving valves)are in operation the pressuréteam flow path between amyo sections of a forced-flow

will not rise more than 20% abovee maximum allowable  Steamgenerator with no fixed steam and waterline:

working pressure of any part of tieiler, except for the steam PG-67.4.4.1 The power-actuated pressure relieving

piping between the boiler and the prime mover valve(s) required by PG-67.4.1 shall also receive a control
PG-67.4.3 The totalinstalled capacity of spring loaded impulseto open when the maximum allowable working pres

safetyvalves may be less than thequirements of PG-67.4.2  sureof the component, having the lowest pressure upstream to

providedall of the following conditions are met. the stop valve, is exceeded; and
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PG-67.4.4.2 The pressure relief valves shia# located to pressuresessel and all nonintegral separately fisegerheaters
provide the pressure protection requirements in PG-67.4.2 or shallhave one or more pressure relief valliaging a dischae

PG-67.4.3. capacityequal to 6 Ib/f (29 kg/n¥) of steam per houusing the
PG-67.4.5 A reliable pressure-recording device shall superheatesurface measured on the side exposed to the hot
alwaysbe in service and records kept to proéstiglence of con gases.As an alternative the Manufacturer may also calculate the

minimum pressure relief valve dischgr capacity in Ib (kg) of
steamper hour from the maximum expected heat absorption (as
determinedby the Manufacturer) in Btu/h{W), divided by
(1:,,000(646). In the case of electrically heated superheaters, the
pressurerelief valve capacity shall be based upott & (1.6
kg)/hr/kW input. The number of presswedief valves installed

formity to the above requirements.

PG-67.5 The coeficient of dischage of pressure relief
valvesshall be determined by actual steam flow measurements
at a pressure not more than 3% above the pressure at which th
valve is set to relieve and when adjusted for blowdown in
accordancevith PG-69.1.4. The valves shall be credited with shall be such that the total capacity is at | al to that

capacities as determined by the provisions of PG=69.2. required. Pressure relief valves feeparately fired superheaters

Pressureelief valves may be used that give any opening Up gsha|ibe located in accordance with the rule®668.1 and the
to the full dischage capacity othe area of the opening of the  mqyntingrules of PG-71.

inlet of the valve, provided the movement of a steam pressure
relief valve is such as not to induce lifting of water in ltioder.

For high—temperature water boilers pressure relief valves
shallbe used. Such valves shiadlve a closed bonnet. In addi
tion the pressure relief valves shall be capableaisfactory
operationwhen relieving water at the saturation temperature
correspondingo the pressure at which the valvesét to blow

PG-68.4 Everyreheater shall have one or more pressure
relief valves, such that the total relieving capadityat least
equal to the maximum steam flow for which the heater is
designed. The capacity of the reheater pressure relief valves
shall not be included in theequired relieving capacity for the
boiler and superheater

Oneor more pressure relighlves with a combined relieving
PG-68 SUPERHEATER ANP REHEATER capacitynot less than 15% of the required total shall be located
PG-68.1 Except apermitted in PG-58.3.1, every attached  alongthe steam flow path between the reheater outlet and the

superheater shall have one or more pressure velieés in the  first stop valve. The pressure drop upstrezinthe pressure

steamflow path between the superheater outlet and the first stoprelief valves on the outlet side of the reheater shall be considered
valve. The location shall be suitable for thervice intended and  in determining their set pressure.

shallprovide the overpressure protection required. The pressure PG-68.5 A soot blower connection may be attached to the

%r?r?eu dpestgrerﬁma?roﬁagfhsg;esrselérsirree“aer{ dvfg\l/igvsiga‘l(gs;giereo? that sameoutlet from the superheater or reheater that is used for the
p g capacity pressureelief valve connection.

valve. If the superheater outlet header has a full, free steam pas )
sagefrom end to end and is so constructed that steam is supplied PG-68.6 Every pressure relief valve used on a superheater
to it at practically equal intervals throughout ligmgth so that O reheater dischging superheated steameatemperature over
thereis a uniform flow of steam through the superheater tubes 450°F (230°C) shall have aasing, including the base, body
and the headerthe pressure relief valve, or valves, may be and, if applicable, bonnet and spindle, of steel, steel,adloy
locatedanywhere in the length of the header equivalentheat-resisting material.

PG-68.2The dischage capacity of the pressure relief valve, The pressure relief valve shall have a flanged inlet connec
or valves, on an attached superheater may be included in detertion, or a weld—end inlet connection. It shall have the seat and
mining the number and size of the pressure relief valvethéor  disk of suitable heat erosive and corrogigsisting material, and
boiler, providedthere are no intervening valves between the the spring of direct spring-loaded safety vahsll be fully
superheatepressure relief valve and the bailend provided the exposedoutside of the valve casing so that it shall be protected
dischargecapacityof the pressure relief valve, or valves, on the from contact with the escaping steam.
boiler, as distinct from thesuperheater is at least 75% of the PG-68.7The capacity of @ressure relief valve on super
aggregatevalve capacity required. heatedsteam shall be calculated by multiplying the capacity

PG-68.3 Every isolable superheater that may be shiut of determinedin accordance with PG-69.2 by the appropriate
from the boiler angpermit the superheater to become a fired superheatorrection factor kg, from Table PG-68.7.
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TABLE PG-68.7
SUPERHEAT CORRECTION FACTOR, K

glowing Superheat Correction Factor, K, Total Temperature, °F, of Superheated Steam
ressure -

(psia) 400 450 500 550 600 650 700 750 800 850 900 950 | 1000 | 1050 | 1100 | 1150 | 1200
50 | 0.987 | 0.957 | 0.930 | 0.905 | 0.882 | 0.861 | 0.841 | 0.823 | 0.805 | 0.789 | 0.774 | 0.759 | 0.745 | 0.732 | 0.719 | 0.708 | 0.696
100 | 0.998 | 0.963 | 0.935 | 0.909 | 0.885 | 0.864 | 0.843 | 0.825 | 0.807 | 0.790 | 0.775 | 0.760 | 0.746 | 0.733 | 0.720 | 0.708 | 0.697
150 | 0.984 | 0.970 | 0.940 | 0.913 | 0.888 | 0.866 | 0.846 | 0.826 | 0.808 | 0.792 | 0.776 | 0.761 | 0.747 | 0.733 | 0.721 | 0.709 | 0.697
200 | 0.979 | 0.977 | 0.945 | 0.917 | 0.892 | 0.869 | 0.848 | 0.828 | 0.810 | 0.793 | 0.777 | 0.762 | 0.748 | 0.734 | 0.721 | 0.709 | 0.698
250 | ... | 0.972 | 0.951 | 0.921 | 0.895 | 0.871 { 0.850 | 0.830 | 0.812 | 0.794 { 0.778 | 0.763 | 0.749 | 0.735 | 0.722 | 0.710 | 0.698
300 i 0.968 | 0.957 | 0.926 | 0.898 | 0.874 | 0.852 | 0.832 | 0.813 | 0.796 | 0.780 | 0.764 | 0.750 | 0.736 | 0.723 | 0.710 | 0.699
350 —_— 0.968 | 0.963 | 0.930 | 0.902 | 0.877 | 0.854 | 0.834 | 0.815 | 0.797 | 0.781 | 0.765 | 0.750 | 0.736 | 0.723 | 0.711 | 0.699
400 v S8 6 0.963 | 0.935 | 0.906 | 0.880 | 0.857 | 0.836 | 0.816 | 0.798 | 0.782 | 0.766 | 0.751 | 0.737 | 0.724 | 0.712 | 0.700
450 — axw 0.961 | 0.940 | 0.909 | 0.883 | 0.859 | 0.838 | 0.818 | 0.800 } 0.783 | 0.767 | 0.752 | 0.738 | 0.725 | 0.712 | 0.700
500 e e 0.961 | 0.946 | 0.914 | 0.886 | 0.862 | 0.840 | 0.820 | 0.801 | 0.784 | 0.768 | 0.753 | 0.739 | 0.725 | 0.713 | 0.701
BB | e ... | 0.962 | 0,952 | 0.918 | 0.889 | 0.864 | 0.842 | 0.822 | 0.803 | 0.785 | 0.769 | 0.754 | 0.740 | 0.72¢ | 0.713 | 0.701
600 e - 0.964 | 0.958 | 0.922 | 0.892 | 0.867 | 0.844 | 0.823 | 0.804 | 0.787 | 0.770 | 0.755 | 0.740 | 0.727 | 0.714 | 0.702
650 S i3 0.968 | 0.958 | 0.927 | 0.896 | 0.869 | 0.846 | 0.825 | 0.806 | 0.788 | 0.771 | 0.756 | 0.741 | 0.728 | 0.715 | 0.702
700 _—— r feee 0.958 | 0.931 | 0.899 | 0.872 | 0.848 | 0.827 | 0.807 | 0.789 { 0.772 | 0.757 { 0.742 | 0.728 | 0.715 | 0.703
750 - ce . 0.958 | 0.936 | 0.903 | 0.875 | 0.850 | 0.828 | 0.809 | 0.790 | 0.774 | 0.758 | 0.743 } 0.729 | 0.716 | 0.703
800 s L P 5 0.960 | 0.942 | 0.906 | 0.878 | 0.852 | 0.830 | 0.810 | 0.792 | 0.774 | 0.759 | 0.744 | 0.730 | 0.716 | 0.704
850 T, “ oy 0.962 | 0.947 | 0.910 | 0.880 | 0.855 | 0.832 | 0.812 | 0.793 | 0.776 | 0.760 | 0.744 | 0.730 | 0.717 | 0.704
900 s ie% T 0.965 | 0.953 | 0.914 | 0.883 | 0.857 | 0.834 | 0.813 | 0.794 | 0.777 | 0.760 | 0.745 | 0.731 | 0.718 | 0.705
950 aseni: T o w0 0.969 | 0.958 | 0.918 | 0.886 | 0.860 | 0.836 | 0.815 | 0.796 | 0.778 | 0.761 | 0.746 | 0.732 | 0.718 | 0.705
1000 e R ce 0.974 | 0.959 | 0.923 | 0.890 | 0.862 | 0.838 | 0.816 | 0.797 | 0.779 | 0.762 | 0.747 { 0.732 | 0.719 | 0.706
1050 e s33 T < n 0.960 | 0.927 | 0.893 | 0.864 | 0.840 | 0.818 { 0.798 | 0.780 | 0.763 | 0.748 | 0.733 | 0.719 | 0.707
1300 | m ceg 333 ... | 0962|0931 | 0.896 | 0.867 | 0.842 | 0.820 | 0.800 | 0.781 | 0.764 | 0.749 | 0.734 | 0.720 | 0.707
1150 | ... e ces ... | 0.964 | 0.936 | 0.899 | 0.870 | 0.844 | 0.821 { 0.801 | 0.782 | 0.765 | 0.749 | 0.735 | 0.721 | 0.708
1200 | ... it s 153 ... | 0.966 | 0.941 | 0.903 | 0.872 | 0.846 | 0.823 | 0.802 | 0.784 | 0.766 | 0.750 | 0.735 | 0.721 | 0.708
L1250 | ... et e ... | 0.969 | 0.946 | 0.906 | 0.875 | 0.848 | 0.825 | 0.804 | 0.785 | 0.767 | 0.751 | 0.736 | 0.722 | 0.709
1300 Cen N . - 0.973 | 0.952 | 0.910 | 0.878 | 0.850 | 0.826 | 0.805 | 0.786 | 0.768 | 0.752 | 0.737 | 0.723 | 0.709
1350 | ... i54 oy ... 10977 | 0.958 | 0.914 | 0.880 | 0.852 | 0.828 { 0.807 | 0.787 | 0.769 | 0.753 | 0.737 | 0.723 | 0.710
1400 — “ @ xe s 0.982 | 0.963 | 0.918 | 0.883 | 0.854 | 0.830 }{ 0.808 | 0.788 | 0.770 | 0.754 | 0.738 | 0.724 | 0.710
1450 3550, $5% i34 S 0.987 | 0.968 | 0.922 | 0.886 | 0.857 | 0.832 | 0.809 | 0.790 | 0.771 | 0.754 | 0.739 | 0.724 | 0.711
1500 — . o r i 0.993 | 0.970 | 0.926 | 0.889 | 0.859 | 0.833 | 0.811 | 0.791 | 0.772 | 0.755 | 0.740 | 0.725 | 0.711
1550 . e . . NN 0.972 | 0.930 | 0.892 | 0.861 | 0.835 | 0.812 | 0.792 | 0.773 { 0.756 | 0.740 | 0.726 | 0.712
1600 s $5% Y S S5 % 0.973 | 0.934 | 0.894 | 0.863 | 0.836 | 0.813 | 0.792 | 0.774 | 0.756 | 0.740 | 0.726 | 0.712
1650 wzome www o wie o o in . 0.973 | 0.936 | 0.895 | 0.863 | 0.836 | 0.812 | 0.791 | 0.772 | 0.755 | 0.739 | 0.724 | 0.710
1700 sinis g5y S5 355 T 0.973 | 0.938 | 0.895 | 0.863 | 0.835 { 0.811 | 0.790 | 0.771 | 0.754 | 0.738 | 0.723 | 0.709
1750 e % . o s oo cks 0.974 | 0.940 | 0.896 | 0.862 | 0.835 | 0.810 | 0.789 | 0.770 | 0.752 | 0.736 | 0.721 | 0.707
1800 | ... $i¥ £58 55 ... 10975 | 0942 | 0.897 | 0.862 | 0.834 | 0.810 | 0.788 | 0.768 | 0.751 | 0.735 | 0.720 | 0.705
1850 n— . & . www 0.976 | 0.944 } 0.897 | 0.862 | 0.833 | 0.809 | 0.787 | 0.767 | 0.749 | 0.733 | 0.718 | 0.704
1900 . P A PN P 0.977 | 0.946 | 0.898 | 0.862 | 0.832 | 0.807 | 0.785 { 0.766 | 0.748 | 0.731 | 0.716 | 0.702
1950 FEE . e 55§ ¥ 53 0.979 | 0.949 | 0.898 | 0.861 | 0.832 | 0.806 | 0.784 | 0.764 | 0.746 | 0.729 | 0.714 | 0.700
2000 e Ce N > 5 »en 0.982 | 0.952 | 0.899 | 0.861 | 0.831 | 0.805 | 0.782 | 0.762 | 0.744 | 0.728 | 0.712 | 0.698
2050 o £2% §y 4 T f98 0.985 | 0.954 | 0.899 | 0.860 | 0.830 | 0.804 | 0.781 | 0.761 | 0.742 | 0.726 | 0.710 | 0.696
2100 n— SR sas ann aes 0.988 | 0.956 | 0.900 | 0.860 | 0.828 | 0.802 | 0.779 | 0.759 | 0.740 | 0.724 | 0.708 | 0.694
2150 N cen PN PN e FEN 0.956 | 0.900 | 0.859 | 0.827 | 0.801 | 0.778 | 0.757 | 0.738 | 0.722 | 0.706 | 0.692
2200 i iiu G 535 3V e 0.955 | 0.901 | 0.859 | 0.826 | 0.799 | 0.776 | 0.755 | 0.736 | 0.720 | 0.704 | 0.690
2250 | ... . . . cel ... | 0954 | 0.901 | 0.858 | 0.825 | 0.797 | 0.774 | 0.753 | 0.734 | 0.717 | 0.702 | 0.687
2300 a5 §54% FET ik T S 0.953 | 0.901 | 0.857 | 0.823 | 0.795 | 0.772 | 0.751 | 0.732 | 0.715 | 0.699 | 0.685
2350 . - saa —_— . s 0.952 | 0.902 | 0.856 | 0.822 | 0.794 | 0.769 | 0.748 | 0.729 | 0.712 | 0.697 | 0.682
2400 | ... - e e e ... | 0.952 | 0.902 | 0.855 | 0.820 | 0.791 | 0.767 | 0.746 | 0.727 | 0.710 | 0.694 | 0.679
2450 aap T 2 i T vus e 0.951 | 0.902 | 0.854 | 0.818 | 0.789 | 0.765 | 0.743 | 0.724 | 0.707 | 0.691 | 0.677
2500 P N . - P - 0.951 | 0.902 | 0.852 | 0.816 | 0.787 | 0.762 | 0.740 | 0.721 | 0.704 | 0.688 | 0.674
2550 | ... 133 ¥ 8 i e ... | 0.951 | 0,902 | 0.851 | 0.814 | 0.784 | 0.759 | 0.738 | 0.718 | 0.701 | 0.685 | 0.671
2600 s s 5 o - - T 0.951 | 0.903 | 0.849 | 0.812 | 0.782 | 0.756 | 0.735 | 0.715 | 0.698 | 0.682 | 0.664
2650 e - . P . - 0.952 | 0.903 | 0.848 | 0.809 | 0.779 | 0.754 | 0.731 | 0.712 | 0.695 | 0.679 | 0.664
2700 ian $5 5 e 558 Y S 0.952 | 0.903 | 0.846 | 0.807 | 0.776 | 0.750 | 0.728 | 0.708 | 0.691 | 0.675 | 0.661
2750 RN Ce . . L cen 0.953 | 0.903 | 0.844 | 0.804 | 0.773 | 0.747 | 0.724 | 0.705 | 0.687 | 0.671 | 0.657
2800 35 e i5s% Py f5% §¥3 P 0.956 | 0.903 | 0.842 | 0.801 | 0.769 | 0.743 | 0.721 | 0.701 | 0.684 | 0.668 | 0.653
2850 s o P ann sew S 0.959 | 0.902 | 0.839 | 0.798 | 0.766 | 0.739 | 0.717 | 0.697 | 0.67% | 0.663 | 0.649
2900 - P . PN e . 0.963 | 0.902 | 0.836 | 0.794 | 0.762 | 0.735 | 0.713 | 0.693 | 0.675 | 0.659 | 0.645
2950 g i3 'Y A58 358 wyE s 0.902 | 0.834 | 0.790 | 0.758 | 0.731 | 0.708 | 0.688 | 0.671 | 0.655 | 0.640
3000 cen . cen . e - Ce 0.901 | 0.831 | 0.786 | 0.753 | 0.726 | 0.704 | 0.684 | 0.666 | 0.650 | 0.635
3050 sk iE% T si % - Py s 0.899 | 0.827 | 0.782 | 0.749 | 0.722 | 0.699 | 0.679 | 0.661 | 0.645 | 0.630
3100 . een wae % “ea — — 0.896 | 0.823 | 0.777 | 0.744 | 0.716 | 0.693 | 0.673 | 0.656 | 0.640 | 0.625
3150 . Cen . N . P - 0.894 | 0.819 | 0.772 | 0.738 | 0.711 | 0.688 | 0.668 | 0.650 | 0.634 | 0.620
3200 v T Y T o e e 0.889 | 0.815 | 0.767 | 0.733 | 0.705 | 0.682 | 0.662 | 0.644 | 0.628 | 0.614
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TABLE PG-68.7M
SUPERHEAT CORRECTION FACTOR, Ky

F}:Iowing Superheat Correction Factor, Ky Total Temperature, °C, of Superheated Steam
ressure
(MPa) 205 | 225 | 250 | 275 | 300 | 325 | 350 | 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600 625
0.50 { 0.991 | 0.968 | 0.942 | 0.919 | 0.896 | 0.876 | 0.857 | 0.839 | 0.823 | 0.807 | 0.792 | 0.778 | 0.765 | 0.752 | 0.74 0.728 | 0.717 | 0.706
0.75 | 0.995 | 0.972 | 0.946 | 0.922 | 0.899 | 0.878 | 0.859 | 0.841 | 0.824 | 0.808 | 0.793 | 0.779 | 0.766 | 0.753 | 0.74 0.729 | 0.717 | 0.707
1.00 | 0.985 | 0.973 | 0.95 0.925 | 0.902 | 0.88 0.861 | 0.843 [ 0.825 | 0.809 | 0.794 | 0.78 0.766 | 0.753 | 0.741 | 0.729 | 0.718 | 0.707
1.25 | 0.981 | 0.976 | 0.954 | 0.928 | 0.905 | 0.883 | 0.863 | 0.844 | 0.827 | 0.81 0.795 | 0.781 | 0.767 | 0.754 | 0.741 | 0.729 | 0.718 | 0.707
1.50 s 298 ¥ 0.957 | 0.932 | 0.907 { 0.885 | 0.865 | 0.846 | 0.828 | 0.812 | 0.796 | 0.782 | 0.768 | 0.755 | 0.742 | 0.73 0.718 | 0.708
1.75 . 0.959 | 0.935 | 0.91 0.887 | 0.866 | 0.847 | 0.829 | 0.813 | 0.797 | 0.782 | 0.769 | 0.756 | 0.743 | 0.731 | 0.719 | 0.708
2.00 e e 0.96 0.939 | 0.913 | 0.889 | 0.868 | 0.849 | 0.831 | 0.814 | 0.798 | 0.784 | 0.769 | 0.756 | 0.744 | 0.731 | 0.72 0.708
2.25 | s ... | 0.963 | 0.943 | 0.916 | 0.892 [ 0.87 | 0.85 | 0.832 | 0.815 | 0.799 | 0.785 | 0.77 | 0.757 | 0.744 | 0.732 [ 0.72 | 0.709
2.50 . S— 0.946 | 0.919 | 0.894 | 0.872 | 0.852 | 0.834 | 0.816 | 0.8 0.785 | 0.771 | 0.757 | 0.744 | 0.732 | 0.72 0.71
2.75 .. ... | 0.948 | 0.922 | 0.897 | 0.874 | 0.854 | 0.835 | 0.817 | 0.801 | 0.786 | 0.772 | 0.758 | 0.745 | 0.733 | 0.721 | 0.71
3.00 " ... 109490925 |0.899 !0.876 | 0.855 | 0.837 | 0.819 | 0.802 | 0.787 | 0.772 | 0.759 | 0.746 | 0.733 | 0.722 { 0.71
325 ... - ... | 0951 |0.929 | 0.902 | 0.879 | 0.857 | 0.838 | 0.82 | 0.803 | 0.788 | 0.773 | 0.759 | 0.746 | 0.734 | 0.722 | 0.711
350 ... ... ... | 0.953]0.933 | 0.905 | 0.881 | 0.859 | 0.84 | 0.822 | 0.804 | 0.789 | 0.774 | 0.76 | 0.747 | 0.734 | 0.722 | 0.711
375 ... s ... | 0.956 | 0.936 | 0.908 { 0.883 | 0.861 | 0.841 | 0.823 | 0.806 | 0.79 | 0.775 | 0.761 | 0.748 | 0.735 | 0.723 | 0.711
400 ... e ... [0959(0.94 |091 |0.885!0.863 | 0.842 | 0.824 { 0.807 | 0.791 | 0.776 | 0.762 | 0.748 | 0.735 | 0.723 | 0.712
4.25 . 0.961 | 0.943 | 0.913 | 0.887 | 0.864 | 0.844 | 0.825 | 0.808 | 0.792 | 0.776 | 0.762 | 0.749 | 0.736 | 0.724 | 0.713
4.50 s ... | 09440917 |0.89 |0.866 | 0.845 | 0.826 | 0.809 | 0.793 | 0.777 | 0.763 | 0.749 | 0.737 | 0.725 | 0.713
4,75 . 0.946 | 0.919 | 0.892 | 0.868 | 0.847 | 0.828 | 0.81 | 0.793 | 0.778 | 0.764 | 0.75 | 0.737 } 0.725 | 0.713
5.00 2 0.947 | 0.922 | 0.894 { 0.87 | 0.848 | 0.829 | 0.811 | 0.794 | 0.779 | 0.765 | 0.751 | 0.738 | 0.725 | 0.714
5.25 « 0.949 | 0.926 | 0.897 | 0.872 | 0.85 | 0.83 | 0.812 | 0.795 | 0.78 | 0.765 | 0.752 | 0.738 | 0.726 | 0.714
5.50 e - N cee 0.952 | 0.93 0.899 | 0.874 | 0.851 | 0.831 | 0.813 | 0.797 | 0.78 0.766 | 0.752 | 0.739 | 0.727 | 0.714
5.75 B i 8 Y v 0.954 | 0.933 | 0.902 | 0.876 | 0.853 | 0.833 | 0.815 | 0.798 | 0.782 | 0.767 | 0.753 { 0.739 | 0.727 | 0.715
6.00 | ... ... . ... | 0957 |0.937 | 0.904 | 0.878 | 0.855 { 0.834 | 0.816 | 0.798 | 0.783 | 0.768 | 0.753 | 0.74 | 0.727 | 0.716
6.25 e e . e 0.96 0.94 0.907 | 0.88 0.856 | 0.836 | 0.817 | 0.799 | 0.783 | 0.768 | 0.754 | 0.74 0.728 | 0.716
6.50 T 2w s s ey 0.964 | 0.944 | 0.91 0.882 | 0.859 | 0.837 | 0.818 | 0.801 | 0.784 | 0.769 | 0.754 | 0.741 | 0.729 | 0.716
675 ... R ... | 0966|0946 |0.913 | 0.885 | 0.86 | 0.839 | 0.819 | 0.802 | 0.785 | 0.769 | 0.755 | 0.742 | 0.729 | 0.717
7.001 ... e ... |0.947 | 0.916 | 0.887 | 0.862 | 0.84 | 0.82 | 0.802 | 0.786 ] 0.77 | 0.756 | 0.742 | 0.729 | 0.717
725 ... e ... |0.949 | 0.919 | 0.889 | 0.863 | 0.842 | 0.822 | 0.803 ( 0.787 | 0.771 | 0.756 | 0.743 | 0.73 | 0.717
750 ... e E s ... | 0.951]0.922|0.891 | 0.865 | 0.843 | 0.823 | 0.805 | 0.788 | 0.772 | 0.757 | 0.744 | 0.73 | 0.718
7.75 Sk el ¥ s sk e 0.953 | 0.925 | 0.893 | 0.867 | 0.844 | 0.824 | 0.806 | 0.788 | 0.772 | 0.758 | 0.744 | 0.731 | 0.719
8.00 i — e — — 0.955 | 0.928 | 0.896 | 0.869 | 0.846 | 0.825 | 0.806 | 0.789 { 0.773 | 0.758 | 0.744 | 0.732 | 0.719
8.25{ ... e ... | 0.957 | 0.932 | 0.898 | 0.871 | 0.847 | 0.827 | 0.807 | 0.79 | 0.774 | 0.759 | 0.745 | 0.732 | 0.719
850 ... - ... [0.96 (0.935]|0.901|0.873|0.849 | 0.828 | 0.809 | 0.791 | 0.775 | 0.76 | 0.746 | 0.732 | 0.72
8.75 — g — — s 0.963 | 0.939 | 0.903 | 0.875 | 0.85 0.829 | 0.81 0.792 | 0.776 | 0.76 0.746 | 0.733 | 0.721
9.00 . ces S . e 0.966 { 0.943 | 0.906 | 0.877 | 0.852 {1 0.83 0.811(0.793 1 0.776 | 0.761 { 0.747 | 0.734 | 0.721
9.25| ... s $54 ... | 0.97 10947 |0.909 | 0.879 | 0.853 | 0.832 | 0.812 | 0.794 | 0.777 | 0.762 | 0.747 | 0.734 | 0.721
950 [ ... e e ... |0.973 095 |[0.911 | 0.881(0.855|0.833 [ 0.813 | 0.795 | 0.778 | 0.763 | 0.748 | 0.734 | 0.722
9.75 . e b 8 Y PO 0.977 | 0.954 | 0.914 | 0.883 | 0.857 | 0.834 | 0.814 | 0.796 | 0.779 | 0.763 | 0.749 | 0.735 | 0.722
10.00 | ... o 5 ... |0.981 | 0.957 | 0.917 | 0.885 | 0.859 | 0.836 | 0.815 | 0.797 | 0.78 | 0.764 [ 0.749 | 0.735 | 0.722
1025 ... e ... | 0.984 0959|092 |(0.887|0.86 |0.837]0.816|0.798|0.78 | 0.764 | 0.75 | 0.736 | 0.723
10.50 F-. - S8 ST % 35 0.961 | 0.923 | 0.889 | 0.862 | 0.838 | 0.817 | 0.799 | 0.781 | 0.765 | 0.75 0.737 | 0.723
10:75 | s 2 & - o ... | 0.96210.925 | 0.891 | 0.863 | 0.839 | 0.818 | 0.799. 0.782 | 0.766 | 0.751 | 0.737 | 0.724
11.00| ... e el ... ]0.963|0.928)0.893 | 0.865| 0.84 | 0.819 | 0.8 0.782 | 0.766 | 0.751 | 0.737 | 0.724
11.25 | ... IE T ... | 0964 |0.93 |0.893|0.865|0.84 |0.819|0.799 | 0.781 | 0.765 | 0.75 | 0.736 | 0.723
1150 | ... - o e ... | 0964 |0.931 | 0.894 | 0.865 | 0.84 | 0.818 | 0.798 | 0.78 | 0.764 | 0.749 | 0.735 | 0.722
11.75 - e PN . ce e 0.965 | 0.932 | 0.894 | 0.865.| 0.839 | 0.817 | 0.797 | 0.78 0.763 | 0.748 | 0.734 | 0.721
12.00 | ... i ivs P93 45 5 ... | 0.966 | 0.933 | 0.894 | 0.864 | 0.839 | 0.817 | 0.797 | 0.779 | 0.762 | 0.747 | 0.733 | 0.719
1225 | ... e ... 10.967 | 0.935 | 0.895 [ 0.864 | 0.839 | 0.816 | 0.796 [ 0.778 | 0.761 | 0.746 | 0.732 | 0.718
12.50 | ... - ‘e ... | 0.967 | 0.936 | 0.896 | 0.864 | 0.838 | 0.816 | 0.796 [ 0.777 | 0.76 | 0.745 | 0.731 | 0.717
12.75 35393 30 ¥ s W ses v s 0.968 { 0.937 | 0.896 | 0.864 | 0.838 | 0.815 { 0.795 | 0.776 | 0.759 | 0.744 | 0.729 | 0.716
13.00 — e . — — win 0.969 | 0.939 | 0.896 | 0.864 | 0.837 | 0.814 | 0.794 | 0.775 | 0.758 | 0.743 | 0.728 | 0.715
13.25 | ... i ... [ 0971 |0.94 |0.897 | 0.864 | 0.837 | 0.813 | 0.792 | 0.774 | 0.757 | 0.741 | 0.727 | 0.713
1350 | ... s ... | 0.972]0.942 | 0.897 | 0.863 | 0.837 | 0.813 | 0.792 | 0.773 | 0.756 | 0.74 | 0.725 | 0.712
14.00 | ... - e ... | 0976 |0.946 | 0.897 | 0.863 | 0.835 | 0.811 | 0.79 | 0.771 | 0.753 | 0.737 { 0.723 | 0.709
14.25 | ... - FET, ... | 0978 ]0.947 | 0.898 | 0.862 | 0.834 [ 0.81 | 0.789 | 0.77 | 0.752 | 0.736 | 0.721 | 0.707
14.50 i s ¥ & o s 5 3§ . r 0.948 { 0.898 | 0.862 | 0.833 | 0.809 | 0.787 | 0.768 | 0.751 | 0.734 | 0.72 0.706
14.75 — — [ rve o 10 . P 0.948 | 0.898 | 0.862 | 0.832 | 0.808 | 0.786 | 0.767 | 0.749 | 0.733 | 0.719 | 0.704
15.00 | ... - s i ... 10948 [ 0.899 | 0.861 | 0.832 | 0.807 | 0.785 | 0.766 | 0.748 | 0.732 | 0.717 | 0.703
1525 | ... sosa | wws ... 10947 ]0.899 | 0.861 | 0.831 | 0.806 | 0.784 | 0.764 | 0.746 | 0.73 | 0.716 | 0.702
15.50 | ... - ... [ 0947 |0.899 | 0.861 | 0.83 |0.804 [ 0.782 | 0.763 | 0.745 | 0.728 | 0.714 | 0.7
1575 ... 5% ... | 0.946 ] 0.899 | 0.86 | 0.829 [ 0.803 | 0.781 | 0.761 | 0.743 | 0.727 { 0.712 | 0.698
16.00 — wve § e srae — sea s g 0.945 | 0.9 0.859 | 0.828 | 0.802 | 0.779 | 0.759 | 0.741 | 0.725 | 0.71 0.696
16.25 e e e . . PN O 0.945 | 0.9 0.859 | 0.827 | 0.801 | 0.778 | 0.757 | 0.739 | 0.723 | 0.708 | 0.694
1650 | ... 5 e % 55 5 $5% ... | 09451 0.9 0.858 | 0.826 | 0.799 | 0.776 | 0.756 | 0.738 | 0.721 | 0.706 | 0.692
1675 ... - ... ... 1094409 0.857 | 0.825 { 0.797 | 0.774 | 0.754 | 0.736 | 0.719 | 0.704 | 0.69
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TABLE PG-68.7M
SUPERHEAT CORRECTION FACTOR, K, (CONT'D)

Ii;'iowing Superheat Correction Factor, K, Total Temperature, °C, of Superheated Steam

ressure

(MPa) | 205 | 225 | 250 | 275 | 300 | 325 | 350 | 375 | 400 | 425 | 450 | 475 | 500 | 525 | 550 | 575 | 600 | 625
17.00 . P - Saene . - PN 0.944 | 0.9 0.856 | 0.823 | 0.796 | 0.773 | 0.752 | 0.734 | 0.717 | 0.702 | 0.688
17.25 saa sos cee T— wsai — is s 0.944 | 0.9 0.855 | 0.822 | 0.794 | 0.771 | 0.75 0.732 | 0.715 | 0.7 0.686
17.50 P RN - . . . Ce 0.944 | 0.9 0.854 | 0.82 0.792 | 0.769 | 0.748 | 0.73 0.713 | 0.698 | 0.684
17.75 $5% T 2us e e e Ty 0.944 | 0.9 0.853 | 0.819 | 0.791 | 0.767 | 0.746 | 0.728 | 0.711 | 0.696 | 0.681
18.00 avs 5o e . - —" . 0.944 | 0.901 | 0.852 | 0.817 | 0.789 | 0.765 | 0.744 | 0.725 | 0.709 | 0.694 | 0.679
18.25 i9% 'y EET: S A % i3 % 0.945 | 0.901 | 0.851 | 0.815 | 0.787 | 0.763 | 0.742 | 0.723 | 0.706 | 0.691 | 0.677
18.50 cuy oy “as — — wgyia . 0.945 | 0.901 | 0.85 0.814 } 0.785 | 0.761 | 0.739 | 0.72 0.704 | 0.689 | 0.674
1875 oo | weo | aeo b eeo b ceo f oo | ... | 0.945(0.901 | 0.849 | 0.812 | 0.783 | 0.758 | 0.737 | 0.718 | 0.701 | 0.686 | 0.671
19.00 $5% - T e S s r 0.946 | 0.901 | 0.847 | 0.81 0.781 | 0.756 | 0.734 | 0.715 | 0.698 | 0.683 | 0.669
19.25 . 5o . v e - . 0.948 | 0.901 | 0.846 | 0.808 | 0.778 | 0.753 | 0.732 § 0.713 | 0.696 | 0.681 | 0.666
19.50 $93 i T Fox AT S 553 0.95 0.9 0.844 | 0.806 | 0.776 | 0.75 0.729 | 0.71 0.693 | 0.677 | 0.663
19.75 — sss ses — — — as s 0.952 | 0.899 | 0.842 | 0.803 | 0.773 | 0.748 | 0.726 | 0.707 | 0.69 0.674 | 0.66
20.00 ... R . . P . v - 0.899 | 0.84 0.801 | 0.77 0.745 | 0.723 { 0.704 | 0.687 | 0.671 | 0.657
20.25 $5% 3T Y g S i o iiy 0.899 | 0.839 | 0.798 | 0.767 | 0.742 | 0.72 0.701 | 0.683 | 0.668 | 0.654
20.50 PN e N P P e i e 0.899 | 0.837 | 0.795 | 0.764 | 0.738 | 0.717 | 0.697 | 0.68 0.665 | 0.651
20.75 iEs T53 SR G YA 555 'L 58 0.898 | 0.834 | 0.792 | 0.761 | 0.735 | 0.713 | 0.694 | 0.677 | 0.661 | 0.647
2100 | een | eer | oo boeie | e b ees | oo | ... | 0896|0832 079 |0.758 | 0.732 { 0.71 | 0.691 | 0.673 | 0.658 | 0.643
21.25 ... S - . P N PN . 0.894 | 0.829 | 0.786 | 0.754 | 0.728 | 0.706 | 0.686 | 0.669 | 0.654 | 0.64
21.50 9 L weae S o . ass I,y 0.892 | 0.826 | 0.783 | 0.75 0.724 | 0.702 | 0.682 | 0.665 | 0.65 0.636
21.75 " e . e e . N . e 0.891 | 0.823 | 0.779 } 0.746 | 0.72 0.698 | 0.679 | 0.661 | 0.646 | 0.631
22.00 833 T s SR v $5% t3g T 0.887 | 0.82 0.776 | 0.743 | 0.716 | 0.694 | 0.674 | 0.657 | 0.641 | 0.627

PG-69 CERTIFICA TION OF CAPACITY OF valvesused on high—-temperature water boilers shall be adjusted

PRESSURE RELIEF VALVES sothat the blow down does not exceed 10% of the set pressure.

Theres eating pressure shall be noted and recorded.
PG-69.1.5 Capacity certification of pilot operat@iessure
relief valvesmay be based on tests without the pilot valves
installed, provided prior to capacity tests it has been demon

PG-69.1 Before the Code symbol is applied td any pressure
relief valve or power—actuated pressumdieving valve, the
valve manufacturer shall have the relieving capacity of his-pres

ts#;egglrlae;;/:rlj\r/}es certified in accordance with the provisions of stratedby test to the satisfaction of the Authorized Observer that
) ) o the pilot valve will cause the main valve to open fully at a pres
PG-69.1.1Capacity certification tests shall be conducted syrewhich does not exceed the set pressure by more than 3% or
usingdry saturated steam. The limits for test purposes shall be2 psj (15 kPa), whichever is greatand that the pilot valve in

98% minimum quality and 2T (10°C) maximum superheat.  combinationwith the main valve will meet all of the require
Correctionfrom within these limits may be made to the drysatu  mentsof this Section.

ratedcondition. PG-69.1.6 Pressure relief valves for economizer service
PG-69.1.2Tests shall be conducted at a place that nteets  shall also be capacity certified using watr a temperature

requirement®f A-312. betweerdC°F and 125F (4°C and 50C). The pressure relief
PG-69.1.3Capacity test data reports for each pressure relief valvesshall be tested without change to the adjustments-estab

valve design and size, signed by the manufacturer and Autho lished in PG-69.1.1 to PG-69.1.4.

rized Observer witnessing the tests, together with drawings  PG-69.2 Relieving capacities shall be determined using one

showingthe valve construction, shall be submitted toABME of the following methods.

designeefor review and acceptanég. PG-69.2.1 Three \alve Method. A capacity certification
10valve capacities are published in “Pressure Relief Device Certifications.” (€StiS required on a set of three pressure relief valves for each
This publication may be obtained from the National Board of Boiler and COMbinationof size, design, and pressure setting. The capacity
Pressur&/essel Inspectors, 1055 Cruppeed Columbus, OH 43299. of each valve of the sshall fall within a range af5% of the
PG-69.1.4 Capacity certification tests shall be conducted at averagecapacity If one of the three pressure relief valves tested
apressure that does not exceed the set pressure by 3% or 2 p&glls outside this range, it shall be replaced by two valves, and
(15 kPa), whichever is greatePressure reliefalves shall be @ new average shall be calculated based on all four valves,
adjustedso that the blowdown does not exceed 4% of the set €xcludingthe replaced valve. Failure of anytoé four capaei
pressure.For pressureelief valves set at or below 100 psi (700 tiesto fall within a range o£5% of the new average shall be
kPa),the blowdown shall be adjusted so as not to exceed 4 psicauseto refuse certification of that particular valve design.
(30kPa). Pressunelief valves used on forced—flow steam-gen Therated relieving capacity for eacbhmbination of design,
eratorswith no fixed steam and waterline, and pressure relief size,and test pressure shall be 90% of the average capacity
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TABLE PG-69.2.3
SUPERCRITICAL CORRECTION FACTOR, K

Flowing Total Temperature, °F, of Supercritical Steam
Pressure, B
psia 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200
3,208.2 1.059 0.971 0.913 0.872 0.839 0.811 0.788 0.767 0.748 0.731
3,250 1.064 0.975 0.916 0.874 0.841 0.813 0.788 0.767 0.748 0.731
3,300 1.070 0.980 0.919 0.876 0.842 0.814 0.790 0.768 0.749 0.732
3,350 1.077 0.985 0.922 0.878 0.844 0.815 0.791 0.769 0.750 0.732
3,400 1.084 0.990 0.925 0.881 0.846 0.817 0.792 0.770 0:750 0.733
3,450 1.091 0.996 0.929 0.883 0.848 0.818 0.793 0.771 0.751 0.734
3,500 1.100 1.002 0.932 0.885 0.849 0.819 0.794 0.772 0.752 0.734
3,550 1.109 1.008 0.935 0.888 0.851 0.821 0.795 0.773 0.753 0.735
3,600 1.118 1.014 0.939 0.890 0.853 0.822 0.796 0.774 0.754 0.735
3,650 1.129 1.020 0.943 0.893 0.855 0.824 0.797 0.775 0.754 0.736
3,700 1.141 1.027 0.946 0.895 0.857 0.825 0;799 0.775 0.755 0;.737
3,750 1.153 1.034 0.950 0.898 0.859 0.827 0.800 0.776 0.756 0.737
3,800 1.168 1.041 0.954 0.900 0.861 0.828 0.801 0.777 0.757 0.738
3,850 1.186 1.048 0.958 0.903 ' 0.862 0.830 0.802 0.778 0.757 0.739
3,900 1.205 1.056 0.962 0.906 0.864 0.831 0.803 0.779 0.758 0.739
3,950 1.227 1.064 0.966 0.908 0.866 0.833 0.804 0.780 0.759 0.740
4,000 1.251 1.072 0.970 0.911 0.868 0.834 0.806 0.781 0.760 0.741
4,050 1.279 1.080 0.974 0.914 0.870 0.836 0.807 0.782 0.760 0.741
4,100 1.310 1.089 0.978 0.916 0.872 0.837 0.808 0.783 0.761 0.742
4,150 1.343 1.098 0.983 0.919 0.874 0.839 0.809 0.784 0.762 0.743
4,200 1.395 1.107 0.987 0.922 0.876 0.840 0.810 0.785 0.763 0.743
4,250 1.444 1.116 0.992 0.925 0.878 0.842 0.812 0.786 0.764 0.744
4,300 1.491 1.125 0.997 0.928 0.881 0.844 0.813 0.787 0.765 0.745
4,350 1.538 1.135 1.002 0.931 0.883 0.845 0.814 0.788 0.765 0.745
4,400 85 5 1.146 1.007 0.934 0.885 0.847 0.815 0.789 0.766 0.746
4,450 . 1.157 1.012 0.937 0.887 0.848 0.817 0.790 0.767 0.746
4,500 .. 1.169 1.017 0.940 0.889 . 0.850 0.818 0.791 0.768 0.747
4,550 ‘e 1.181 1.022 0.943 0.892 0.852 0.819 0.792 0.768 0.748
4,600 . 1.194 1.027 0.947 0.894 0.853 © 0.820 0.793 0.769 0.749
4,650 s 1.207 1.033 0.950 0.896 0.855 0.822 0.794 0.770 0.749
4,700 e 1.220 1.038 0.953 0.898 0.857 0.823 0.795 0.771 0.750
4,750 o 1.234 1.044 0.957 0.900 0.858 0.824 0.796 0.772 0.751
4,800 . 1.248 1.050 0.960 0.903 0.860 0.826 0.797 0.773 0.751
4,850 i 2 1.263 1.056 0.963 0.905 0.862 0.827 0.798 0.774 0.752
4,900 P 1.278 1.062 0.967 0.908 0.863 0.828 0.799 0.774 ' 0.753
4,950 o 1.294 1.069 0.970 0.910 0.865 0.830 0.800 0.775 0.753
5,000 - 1.310 1.075 0.974 0.912 0.867 0.831 0.801 0.776 0.754
5,050 %8 1.326 1.082 0.978 0.915 0.869 0.832 0.803 0.777 0.755
5,100 - 1.343 1.088 0.981 0.917 0.871 0.834 0.804 0.778 0.755
5,150 ... 1.360 1.095 0.985 0.920 0.872 0.835 0.805 0.779 0.756
5,200 . 1.377 1.102 0.989 0.922 0.874 0.837 0.806 0.780 0.757
5,250 T 1.393 1.109 ‘ 0.993 0.925 0.876 0.838 0.807 0.780 0.758
5,300 . 1.411 1.116 0.997 0.927 0.878 0.839 0.808 0.781 0.758
5,350 - 1.427 1.123 1.001 0.930 0.880 0.841 0.809 0.782 0.759
5,400 e 1.443 1.131 1.004 0.933 . 0.882 0.842 0.810 . 0.783 0.760
5,450 . 1.460 1139 , 1009 = 0.935 0.884 0.844 0.811 0.784 0.760
5,500 . 1.476 1.146 1.013 0.938 0.886 0.845 0.812 0.785 0.761
5,550 s@ s 1.491 1.154 1.017 0.941 0.887 0.846 0.813 0.786 0.762
5,600 Sk 4 1:507 1.162 1.021 0.943 0.889 0.848 0.815 0.787 0.763
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TABLE PG-69.2.3
SUPERCRITICAL CORRECTION FACTOR, K, (CONT'D)

Flowing Total Temperature, °F, of Supercritical Steam
Pressure,
psia 750 800 850 900 950 1,000 1,050 1,100 1,150 1,200
5,650 et 1.522 1.171 1.025 0.946 0.891 0.849 0.816 0.788 0.763
5,700 e 1.536 1.179 1.030 0.949 0.893 0.851 0.817 0.788 0.764
5,750 e 1.551 1.187 1.034 0.952 0.895 0.852 0.818 0.789 0.765
5,800 - 1.565 1.195 1.038 0.955 0.897 0.854 0.819 0.790 0.765
5,850 vy 1.578 1.204 1.043 0.957 0.899 0.855 0.820 0.791 0.766
5,900 e 1.591 1.212 1.047 0.960 0.901 0.857 0.821 0.792 0.767
5,950 ... 1.603 1.221 1.052 0.963 0.903 0.858 0.823 0.793 0.768
6,000 e 1.615 1.229 1.057 0.966 0.906 0.860 0.824 0.794 0.768
PG-69.2.2 Slope Method.If a Manufacturer wishes to If the values derived from the testidg not fall between the

applythe Code Symbol to a design of pressealief valves, four minimumand maximum slope values, the Authorized Observer
valvesof each combination gfipe size and orifice size shall be  shallrequire that additional valves be tested at the rate of two for
tested. These four valveballbe set at pressures that cover the eachvalve beyond the maximuend minimum values with a
approximaterange of pressurdsr which the valve will be used  limit of four additional valves.

or covering the range available at the certified test facility that  For steam applications the relieving capacity to be stamped
shallconduct theests. The capacities based on these four testson the valve shall not exceed 90% of the average slope times the
shallbe as follows: absoluteaccumulation pressure

(a) The slope WIP of the a}ctual measured capacity versus the rated slope = 0.90 x average slope
flow pressurdor each test point shall be calculated and averaged  Forwater applications the relieving capaatyall not exceed

For steam 90% of the average slope multiplied by the square obtite dif
) ference between the flow rating pressure and the valve dischar
slope = w measured capacity pressure.
P absolute flow rating pressure rated slope = 0.9 X average slope
For water "
< . =
o = W T \/ﬂow rating pressure — discharge pressure
P [(flow rating pressure) — (discharge pressure) (U.S.Customary Units)
. ) ) stampectapacity< rated slope (1.03 x set pressure + 1dr7)
the average value: (SI Units)
minimum slope = 0.95 x average slope stampectapacity< rated slope (1.03 x set pressure + 0.101)
maximum slope = 1.05 x average slope or (set pressure + 0.015 MPa + 0.101), whichever is greater
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TABLE PG-69.2.3M
SUPERCRITICAL CORRECTION FACTOR, Ks¢

Flowing o Total Temperature, °C, of Supercritical Steam o

Pressure, ]
MPa 400 425 450 475 500 525 550 575 600 625 650
22.12 1.056 0.976 0.922 0.883 0.851 0.824 0.801 0.781 0.762 0.745 0.730
22.25 1.058 0.978 0.924 - 0.884 0.852 0.825 0.802 0.781 0.763 0.746 0.730
22.50 1.063 0.982 0.926 0.886 0.853 0.826 0.803 0.782 0.763 0.746 0.731
22.75 1.067 0.985 0.929 0.887 0.855 0.827 0.803 0.783 0.764 0.747 0.731
23.00 1.072 0.989 0.931 0.889 0.856 0.828 0.804 0.783 0.764 0.747 0.732
23.25 1.077 0.993 0.934 0.891 0.858 0.830 0.805 0.784 0.765 0.748 0.732
23.50 1.082 0.997 0.937 0.893 0.859 0.831 0.806 0.785 0.766 0.748 0.732
23.75 1.087 1.001 0.939 0.895 0.860 0.832 0.807 0.785 0.766 0.749 0.733
24.00 1.093 1.006 0.942 0.897 0.862 0.833 0.808 0.786 0.767 0.749 0.733
24.25 1.099 1.010 0.945 0.899 0.863 0.834 0.809 0.787 0.768 0.750 . 0.734
24.50 1.106 1.014 0.948 0.901 0.865 0.835 . 0.810 . 0.788 170.768 0.75% . 0:734
24.75 1.112 1.019 0.950 0.903 0.866 0.836 0:811 0.789  ;:,.0.769 0.751 0.735
25.00 1.120 1.024 0.953 0.905 0.868 0.837 0.812 0.789 "0.769 0.752 0.735.
25.25 1.128 1.029 0.956 0.907 0.869 0.839 0.813 0.790 0.770 0.752 0.736
25.50 1.136 1.034 0.959 0.909 0.871 0.840 0.814 0.791 0.771 0.753 0.736
25.75 1.145 1.039 0.962 0.911 0.872 0.841 0.815 0.792 0.77L 0.753 0.737
26.00 1.155 1.045 0.966 0.913 0.874 0.842 0.816 0.792 0.772 0.754 0.737
26.25 1.166 1.050 0.969 0.915 0.875 0.843 0.817 0.793 0.773 0.754 0.737
26.50 1.178 1.056 0.972 0.917 0.877 0.845 0.818 0.794 0.773 0.755 0.738
26.75 1.192 1.062 0.975 0.919 0.879 0.846 0.819 0.795 0.774 0.755 0.738
27.00 1.206 1.068 0.979 0.921 0.880 0.847 0.820 0.796 0.775 0.756 0.739
27.25 1.222 1.074 0.982 0.924 0.882 0.848 0.820 0.796 0.775 0.756 0.739
27.50 1.239 1.081 0.985 0.926 0.883 0.850 0.821 0.797 0.776 ~  0.757 0.740
27.75 1.258 1.088 0.989 0.928 0.885 0.851 0.822 0.798 0.777 0.758 0.740
28.00 1.278 1.095 0.992 0.930 0.887 0.852 0.824 0.799 0.777 0.758 0.741
28.25 1.300 1.102 0.996 0.933 0.888 0.854 0.825 0.800 0.778 0.759 0.741
28.50 1.323 1.109 1.000 0.935 0.890 0.855 0.826 ~ 0.801 0.779 0.759 0.742
28.75 1.354 1.117 1.004 0.937 0.892 0.856 0.827 0.801 0.779 0.760 0.742
29.00 1.390 1.126 1.007 0.940 0.893 0.857 0.828 0.802 0.780 0.760 0.743
29.25 1.424 1.134 1.011 0.942 0.895 0.859 0.829 0.803 0.781 0.761 . 0.743
29.50 1.457 1.143 1.015 0.945 0.897 0.860 0.830 0.804 0.781 0.762 0.744}4
29.75 1.490 1.151 £.019 0.947 0.899 0.861 0.831 0.805 0.782 0.762 0.744
30.00 L 1.158 1.023 0.950 0.900 0.863 0.832 0.806 0.783  0.763 0.745
30.25 L 1.098 1.028 0.952 0.902 0.864 0.833 0.806 0.784 0.763 0.745
30.50 cae 1.083 1.032 0.955 0.904 0.865 0.834 0.807 0.784 0.764 0.746'
30.75 o sm 1.090 1.036 0.957 0.906 0.867 0.835 0.808 0.785 0.764 0.746
31.00 « o 1.099 1.041 0.960 0.908 0.868 0.836 0.809 0.786 0.765 0.746
3125 s e 1.107 1.046 0.963 0.910 0.870 0.837 0.810 0.786 0.766 0.747
31.50 3 U 1.115 1.050 0.966 0.911 0.871 0.838 0.811 0.787 0.766 0.748
31.75 - 1.124 1.055 0.968 0.913 0.872 0.839 0.812 0.788 0.767 0.748
32.00 » em 1.133 1.060 0.971 0.915 0.874 0.840 0.812 0.788 0.767 0.748
32.25 s wos 1.142 1.065 0.974 0.917 0.875 0.841 0.813 0.789 0.768 0.749
32.50 7 # 1.151 1.070 0.977 0.919 0.877 0.843 0.814 0.790 0.769 0.750
32.75 3 o 1.160 1.075 0.980 0.921 0.878 0.844 0.815 0.791 0.769 0.750
33.00 o siom 1.170 1.080 0.983 0.923 0:879 0.845 0.816 0.791 0.770 0.750
33.25 - 1.180 1.085 0.986 0.925 0.881 0.846 0.817 0.792 0.770 0.751
33.50 . 1.190 1.091 0.988 0.927 0.882 0.847 0.818 0.793 0.771 0.751
33.75 s 1.201 1.096 0.992 0.929 0.884 0.848 0.819 0.793 0.772 0.752

34.00 £ 1.211 1.102 0.995 0.931 0.885 0.849 0.820 0.794 0.772 0.752
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TABLE PG-69.2.3M
SUPERCRITICAL CORRECTION FACTOR, Ks; (CONT'D)

Flowing ‘ Total Temperature, °C, of Supercritical Steam
Pressure, :
MPa 400 425 450 475 500 525 550 575 600 625 650
34.25 *r 1.222 1.108 0.998 0.933 0.887 0.850 0.820 0.795 0.773 0.753
34.50 - 1.233 1.114 1.001 0.935 0.888 0.852 0.821 0.796 0.773 0.753
34.75 . 1.244 1.119 1.004 0.937 0.890 0.853 0.822 0.796 0.774 0.754
35.00 - 1.255 1.125 1.007 0.939 0.891 0.854 0.823 0.797 0.775 .0.754
35.25 —_ 1.267 L. L3 1.011 0.941 0.893 0.855 0.824 0.798 0.775 0.755
35.50 5w s 1.278 1137 1.014 0.944 0.894 0.856 0.825 0.799 0.776 0.755
35.75 T 1.290 1.144 1.017 0.946 0.896 0.858 0.826 0.799 0.776 0.756
36.00 T 1.301 1.150 1.021 0.948 0.898 0.859 0.827 - 0.800 0.777 0.757
36.25 . 1.313 1.156 1.024 0.950 0.899 0.860 0.828 0.801 0.778 0.757
36.50 - 1.324 1.162 1.027 0.952 0.901 0.861 0.829 0.802 0.778 0.758
36.75 . 1.336 1.169 1.031 0.955 0.902 0.862 0.830 0.802 0.779 0.758
37.00 & v 1.347 1. 175 1.034 0.957 0.904 0.864 0.831 0.803 0.779 0.759
37.25 5 1.358 1.182 1.038 0.959 0.906 0.865 0.832 0.804 0.780 0.759
37.50 o 1.369 1.188 1.042 0.961 0.907 0.866 0.833 0.805 0.781 0.760
37.75 ot 1.380 1.195 1.045 0.964 0.909 0.867 0.834 0.805 0.781 0.760
38.00 v 1.391 1.201 1.049 0.966 0.910 0.868 0.834 0.806 0.782 0.761
38.25 . 1.402 1.208 1.053 0.968 0.912 0.870 0.835 0.807 0.783 0.761
38.50 e 1.412 1.215 1.056 0.971 0.914 0.871 0.836 0.808 0.783 0.762
38.75 - 1.422 1.222 1.060 0.973 0.915 0.872 0.837 0.809 0.784 0.762
39.00 s 4 1.433 1.228 1.064 0.975 0.917 0.873 0.838 0.809 0.784 0.763
39.25 % 1.443 1.235 1.068 0.978 0.919 0.875 0.839 0.810 0.785 0.763
39.50 5 s 1.453 1.242 1.072 0.980 0.921 0.876 0.840 0.811 0.786 0.764
39.75 ... 1.463 1.248 1.076 0.983 0.922 0.877 0.841 0.812 0.786 0.764
40.00 - 1.472 1.255 1.080 ~ 0.985 0.924 0.879 0.842 0.812 0.787 0.765
40.25 P 1.481 1.262 1.084 0.988 0.926 0.880 0.843 0.813 0.788 0.765
40.50 R 1.490 1.268 1.088 0.990 0.928 0.881 0.844 0.814 0.788 0.766
40.75 S 1.499 1.275 1.092 0.993 0.929 0.882 0.845 0.815 0.789 0.766
41.00 4 @ 1.507 1.282 1.096 0.995 0.931 0.884 0.846 0.816 0.790 0.767
41.25 2 B 1.515 1.288 1.100 0.998 0.933 0.885 0.847 0.816 0.790 0.767
PG-69.2.3 Coefficient of DischargeMethod. A coeficient actual flow

of dischage forthe designK, may be established for a specific X0 = froorarical fiow — ‘ndividual coefficient of discharge

valve design according to the following procedure:
(a) For each design’ the pressure relief valve manufacturer Whereactual flow is determined by test and theoretical ,ﬂOW

shall submit for test at least three valves for each of tHifées- Wr is calculated by one of the following equations:
entsizes (a totabf nine valves). Each valve of a given size shall For tests with dry saturated steam
beset at a dferent pressure, covering the range of presdores For 45 deg seat

which the valve will be used or the range available at the facility
wherethe tests are conducted.

For each valve design where the dméént of dischage has

(U.S. Customary Units)
W =51.5 xniDLP x 0.707

beendetermined that is intended be restricted in lift, the (SI Units)

Manufacturershall have capacity testsonducted on three Wr =5.25 xrDLP x 0.707
valves of different sizes. Each size valve shall be tested for For flat seat

capacityat the minimum lift for which certification iequired, (U.S. Customary Units)

andat two intermediate lift points between the full rated lift and

minimum lift certification points. Each of the three test valves Wr = 51.5 xmDLP

shall be set at a défrent pressure. (Sl Units)

For each valve tested, it shall be verified that actual measured Wr =5.25 xmDLP
capacityat restricted lift will equal or exceed the rated capacity For nozzle
atfull rated lift multiplied by the ratio of measured restridiéd (U.S. Customary Units)
to full rated lift. _

. Wr =51.5AP

(b) Tests shall be made on each pressure relief valve te deter S| Unit
mineits lift at capacitypopping, and blowdown pressures, and ( nits)
actualrelieving capacity An individual cogicient, Kp, shallbe Wr =5.25AP
establishedor each valve as follows: For tests with water
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For 45 deg seat
(U.S. Customary Units)

B 095 _aw [p
W=11358 o x op /=

(Sl Units)
Wr = 5092 #DL (0.707)./(P — Pyw

For flat seat
(U.S. Customary Units)

Wy = 2,407 #DLJP — Pw

(Sl Units)
Wr = 5092 wDLJ(P = P)w
For nozzle

(U.S. Customary Units)

Wy = 2,407 AJ(P — Pyw

(SI Units)
Wr = 5092 A/(P ~ Ppw
where

A = nozzle throat area, fi(mn¥)

D = seat diametem. (mm)

L = lift at pressure, in. (mm)

P = (1.03 X set pressure + 14.7), psia, or

= (set pressure + 2 + 14.7), psia, whichever is greater
= (1.03 X set pressure + 0.101), MPa, or

= (set pressure + 0.014 + 0.101), MPa, whichever is greater

P d = pressure at disclyarof the valve, psia (MPa)
WT = theoretical flowlb/hr (kg/hr)
w = specific weight of water at inlet conditions, IBffkg/m3)

To convert Ib/hr of water to gal/min of watenultiply the
capacityin Ib/hr by 1/500, ® convert kg/hr of water to liter/min
of water multiply the capacity in liter/min by 1/60.

The average of the cdifientsKp of the nine tests required
shallbe multiplied by 0.90, anithis product shall be taken as the
coefficientK of that design.All individual coeficients of dis
chargeKp, shallfall within a range o£5% of the average cdef
cientfound. If a valve fails to meet this requirement, the Autho

rized Observer shall require two additional valves to be tested as

replacementdor eachvalve having an individual cdéfient,
Kp, outside the:5% range, with a limit of four additional valves.
Failureof a coeficient, Kp, to fall within £5% of the new aver

WISCONSINADMINISTRATIVE CODE
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havedemonstrated that the individual ciigént of dischage,
Kp, for valves at the extreme ends of g&rrange, is within
+5% of the average coiédient, Kp.

For designs where the lift is used to determine the flow area,
all valves shall have the same nomilifato seat diameter ratio
(L/D).

For pressures over 1,500 psig (10.3 MPa) antb&200 psig
(22.1MPa), the value dfV shall be multiplied by the correction
factor:

(U.S.Customary Units)

0.1906P - 1,000

0.2292P - 1,061

(Sl Units)
27.6P - 1 000
33.2P-1061

For pressures over 3,2(tsig (22.1 MPa), the value &Y
shall be multiplied by the appropriate supercriticakrection
factor, Kgc, from Table PG-69.2.3.

PG-69.3If a manufacturer wishes to apply the Cagiebol
to a power—actuatepressure relieving valve under PG-67.4.1,
onevalve of each combinatioof inlet pipe size and orifice size
to be used with that inlet pipe size shall be tested. The valve shall
be capacitytested at four diérent pressures approximately eov
eringthe range of the certified test facility on which the tests are
conducted. The capacities, as determined by these four tests,
shallbe plotted against the absolute flow test pressure and a line
drawnthrough these four test points. All points mustithin
+5% in capacity value dhe plotted line and must pass through
0-0.From the plotted line, the slope of the la\/dPshall be
determinedand afactor of (0.90/51.45) xdW/dB shall be
appliedto capacity computations in the supercritical region at
elevatedpressures by means of the isentropic flow equation.

(U.S. Customary Units)

_ 090 4w |p
W = 1,135.8 3145 X 7P -
(SI Units)
_ 095 dw P
W = 11358 505 X Fr =
where

dW/dP = rate of change of measured capacity with respect to
absolutepressure

P = absolute inlet pressure, psia (MPa)
v = inlet specific volume, #Ib (m3/kg)
W = capacitylb of steam/hr (kg/hr)

agevalue, excluding the replaced valve(s), shall be cause to NOTES: The constant 1,135.8 is based grfactor of 1.30, which is aceu

refusecertification of that particular valve design.

rate for superheated steam at temperature above approxinQetyF
(430°C). In interest of accuragyther methods of capacity computations

The rated relieving capacity of all sizes and set pressures ofmustbe used at temperatures below 89430 C) at supercritical pressures.

agiven design, for whicK has been established under the provi
sionof this paragraph, shall be determined by the equation:

W< Wrx K
where

K = coeficient of dischage for the design

W = rated relieving capacityb/hr (kg/hr)

W7 = theoretical flowdefined by the same equation used
determineKp, Ib/hr (kg/hr)

The coeficient of dischage for thedesign shall be not greater
than0.878 (the product of 0.9 x 0.975). The fioadnt shall not
be applied to valves whose beta ratio (ratio of valve throat to
inlet diameter) lies outside the range of 0.15 to 0.75, utdsts

PG-69.4 Power—actuated pressure relieving valvesing
capacitiexertified in accordance with thgovision of PG-69.3
andcomputed in accordance with the formula contained therein,
shall be marked as required by P@®1lwith the computed
capacity, corresponding to 3% above the full load operating
pressureand temperature conditions at the valve inlet when the
valve is operated by the controlleand theyshall also be
stampedwith the set pressure of the controll&¥hen the valve
is marked as required by this paragraph, it shall be the guarantee
by the manufacturer that the valve also conforms to the details
of construction herein specified.

PG-69.6 When changes are made in the design of a safety
or safety relief valve in suchraanner as to fdct the flow path,
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lift, or performance characteristics of the valve, new iests
accordancevith this Section shall be performed.

PG-70 CARACITY OF PRESSURE RELIEF VALVES

PG-70.1 Subject to the minimum number required by
PG-67.1the number of pressure relief valves required shall be
determinedon the basis of the maximum designed steaming
capacity,as determined by the boilédanufacturer and the
relieving capacity marked on the valves by the manufacturer

PG-71 MOUNTING OF PRESSURE RELIEF
VALVES

PG-71.1 When two or mor@ressure relief valves are used
on a boiler they may be mounted either separately amas
valvesmade by placing individual valves on Y-bases, or duplex
valveshaving two valves in the same body casinginTvalves
madeby placing individual valves on Y-bases, or duplex valves
havingtwo valves in the same bagdshallbe of approximately
equal capacity

When not more than two valves of tifent sizes are
mountedsingly the relieving capacity of the smaller valve shall
be not less than 50% of that of thedar valve.

PG-71.2 The pressure relief valve or valves shall be-con
nected to the boiler independent of any other connection, and
attachedas close as possibie the boiler or the normal steam
flow path,without any unnecessary intervening pipe or fitting.
Suchintervening pipe or fittinghall be not longer than the face-
to—facedimension of the corresponding tee fitting of taene
diameterand pressure under the applicable ASME Standard
listedin PG-42 and shall also comply with PG-8 and PG-39.
Every pressure relief valve shall be connected so as to stand
anupright position, withspindle vertical. On high—-temperature
waterboilers of the watertube forced—circulation type,\takve
shallbe located at the boiler outlet.

PG-71.3 The opening or connection betweér boiler and
the pressure relief valve shall hastleast the area of the valve
inlet. No valve of any description shall be placed betwtben
requiredpressure relief valve or valves and the bpiier onthe
dischargepipe between the pressure relief valve and the-atmo
sphere.When adischage pipe is used, the cross—sectional area
shallbe not less than the full area of the valve outlet or of the total

of the areas of thealve outlets, dischaing thereinto. Ishall
be as short and straight as possible anarssngedas to avoid
undue stresses on the valve or valves.

All pressure reliefralve dischages shall be so located or
pipedas to be carried clear from running boards or platforms.
Ample provisionfor gravity drain shall be made in the discjear
pipe at or near each pressure relief valve, and where water of
condensatiomay collect. Each valve shall have an ogevity
drainthrough the casing below thevel of the valve seat. For
iron—and steel-bodied valves exceeding NP& @DN 65), the
drainhole shall be tapped not less than NPS 3/8 (DN 10).

Dischargepiping from pressure relief valves on high temper
aturewater boilers shall be provided with adequartevisions
for water drainage as well as the steam venting.

Theinstallation of cast irobodied pressure relief valves for
high—-temperaturgvater boilers is prohibited.

PG-71.41f amufler is used on a pressure rehgdve, it shall
havesuficient outlet area to prevent back pressure from-inter
fering with the proper operation and disaparcapacity of the
valve. The mufler plates or other devices shall be so-con
structedas to avoid a possibility of restriction of the steam pas
sagesdue todeposit. Muflers shall not be used on high-
temperaturavater boiler pressure relief valves.

Whena pressure relief valve is exposed to outdoor elements
thatmay afect operation of the valve, it is permissible to shield
the valve with a satisfactory covefhe shield or coveshallbe
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properly vented and arranggd permit servicing and normal
operationof the valve.

PG-71.5When a boiler is fitted with two or more pressure
relief valves on one connection, this connection to the boiler
shall have across-sectional area not less than the combined
areasof inlet connections of all the pressure relief valves with
which it connects and shall also meet the requirements of
PG-71.3.

PG-71.6Pressure relief valves may be attached to drums or
headerdy welding provided the welding @one in accordance
with Code requirements.

PG-71.7Every boiler shall have proper outlet connections
for the required pressure relief valve, or valves, indeperatent
any other outside steam connection,. #tea of opening to be
atleast equal to the aggregate aredslef connections of all of
the pressure reliefalves to be attached thereto. An internal col
lecting pipe, splash plate, or pan mag used, provided the total
areafor inlet of steam thereto is not less than twice the aggregate
areasof the inlet connectionsf the attached pressure relief
valves. The holes in such collecting pipes shall be at lgast
(6 mm) in diameter and the least dimensioany other form of
openingfor inlet of steam shall b in. (6 mm).

Suchdimensional limitations to operation for steam need not
apply to steam scrubbers or driggeovided the net free steam
inlet areaof the scrubber or drier is at least 10 times the total area
of the boiler outlets for the pressure relief valves.

PG-71.8If pressure relief valves are attached weparate
steamdrum 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 OF PRESSURE RELIEF
VALVES

PG-72.1 Pressure relief valves shall Besigned and cen
structedto operate without chattering, with a minimum blow
down of 2 psi (15 kPa) 02% of the set pressure, whichever is
greater,and to attain full lift at a pressure rgreater than 3%
abovetheir set pressure.

Pressureelief valvesused on forced-flow steam generators
with no fixed steam and waterline, and pressure relief valves
usedon high—-temperature watéwilers must be marked for
thesespecial services by the valianufacturer or Assembler

PG-72.2 The sefpressure tolerance plus or minus shall not
exceedhat specified in the following table:

Tolerance, Plus or
Minus From Set
Pressure

2 psi (15 kPa)
3% of set pressure

Set Pressure, psi (MPa)

<70 (0.5)

> 70 (0.5) andk 300 (2.1)
> 300 (2.1) and& 1,000(7.0) 10 psi (70 kPa)

> 1,000 (7.0) 1% of set pressure

PG-72.3 The spring in a pressure relief valve shall not be
resetfor any pressure more than 5% above or below that for
which the valve is marked unless the new setting is within the
springdesign range established by the manufacturer or is deter
minedto be acceptable to the manufacturer

If the set pressure is to be adjusted within the ligpeified
above the adjustment shall be performed by the manufagturer
his authorized representative, an assembler An additional
valve data tag identifying the new sptessure, capacjtand
date shall be furnished and installed, and thadve shall be
resealed.

PG-72.4 If the set pressure of a valve is changed so as to
require a new spring, the springhall be acceptable to the
manufacturer. The spring installation and valve adjustment
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shallbe performed by the manufactyreis authorizedepresen ments.Seals shall be installddy the manufacturehis authe
tative, or an assembler A new nameplate as described in rized representative, or amssembler at the time of the initial
PG-110shall be furnished and installeahd the valve shall be  adjustment.After spring replacemeiaind/or subsequent adjust
resealed. ment,the valve shall be resealed. Seals shahstalled in such
_ amanner as to prevent changing the adjustment withreatk
pRFécésLsR'\élgg\f_?E'\é EE&LQSREMENTS FOR ing theseal and, in addition, shall serve as a means of identifying
the manufacturerhis authorized representativa, the assem

PG-73.1 Permissible Pessue Relief \alves bler making the adjustment.

PG-73.1.1 Pressure relief valves shall be either direct PG-73.2.10Valve capacity may beestricted by restricting
spring-loadedsafety valves, direct spring-loaded safeijef the lift of a valve provided the following requirements are met:
valves,or pilot—operated pressure relief valves. (a) The valve size shall be NPS(DN 20) or lager.

PG-73.1.2 Power-actuated pressure relieving valskall (b) No changes shall be made in the design of the valve
only be used for applications specified in PG-67.4.1. exceptto change the valve lift by use of a lift restraining device

PG-73.1.3 Deadweight or weighted lever safety valves or describedn (c) below
safetyrelief valves shall not be used. (c) The restriction of valve capacity shall be permitted only

PG-73.1.4Unlessotherwise defined, the definitions relating by the use of a liftestraining device which shall limit valve lift
to pressure relief devices in ASME PTC 25 shall apply and shall not otherwise interfere with flow through the valve.

Thedesign of the lift restraining device shall be subject to review
by an ASME designee.

(d) The lift restraining device shable designed so that, if
adjustablethe adjustable feature can be sealed. Seals shall be
installedby the valve Manufacturer or Assembler at the time of

PG-73.2 Minimum Requirements

PG-73.2.1 All pressure relief valves shall be so constructed
thatthe failure of any part cannot obstruct the free and full dis
chargeof steam and water from the valv@ressure relief valves
shallhave the seat inclined ahy angle between 45 deg and 90 initial adjustment.

deg,inclusive, to the centerline of the disk. o )
9 . . .- (e) \alves shall not have their lifts restricted to a value less
PG-73.2.2 The design shall incorporate guiding arrange than 30% of full rated lift, or 0.080 in. (2 mm).

mentsnecessary to insure consistent operation and tightness. o - i .
(f) When sizing and selecting valves, the restricted lift hrame

PG-73.2.3 The spring shall be designedtbatthe full lift : ; < ;

. X . plate capacity shall be determined by multiplying tepacity
springcompressiorshall be no greater than 80% of the nominal 4| rated lift by the ratio othe restricted lift to the full rated
solid deflection. The permanent set of the spring (defined as the"ft.

differencebetween the free height and height measured 10 min .
afterthe spring has been compressed solid three additional times P G~73.2.11 A pressure relief valve over NPS 3 (DN 80),

after presetting atoom temperature) shall not exceed 0.5% of Usedfor pressure greater than 15 psig (100 kPa), shall have a
thefree height. flangedinlet connection or a welded inlet connection. The

. . .. dimensionof the flanges subjected to boiler pressure shal con
; PG_?'Z'? To pr|OV|de afmean? ffor \llerlfy';n% Whetig)er IS form to the applicable ASME standards as given in PG-42. The
J:ﬁif?i?]c dse?/gg \Csh\gghocv?]ir?tgcrt?vl;te\zjaxﬁl Srelatlaa?sg S;afit]an facing shall be similar to those illustrated in the standard.

9 . g PG-73.2.12 The pilot sensing linef pilot—operated pres

force on the disk when the valve is subjected to pressure of at . >
least75% of the set pressur&he lifting device shall be such that surerelief valves shall be adequately protected from freezing.

it cannot lock or hold the valve disk in liftgdsition when the PG-73.3 Material Selections

exteriorlifting force is released. Disks of pressure reliefvalves  pG_73.3.1 Cast iron seats and disks are not permitted.
usedon high-temperature water boilers shall not be lifted while
the temperature of the water exceeds O3 C). If it is . . - ;
desiredto lift the valve disk to assure that it is free, this shall be d_lslksor disk holders shall both be of corr05|or)—|re5|st;1nt.mate
donewhen the valve is subjected to a pressure of at least 75% of &:  SPrings of cor(05|on—reS|§t%nt l;r:aterla ord (j‘.v'l(ng fa
the set pressurePilot-operated pressure relief valves shall be cOfToSion-resistartoating areequired. The seats and disks o
providedwith either a lifting device as described above or means pressureelief valves shall be of suitable material to resist corro

for connecting an@pplying pressure to the pilot adequate to sion by the lading fluid. ) ] o

verify that the moving parts critical to proper operations are free T ER: 1 o e, o e and the pur

to move. For high-temperature water boilers, the lifting mecha  acer.

nismshall be sealed against leakage. ) PG-73.3.3 Materials used in bodies and bonnets or yokes
PG-73.2.5 The seat of a pressure relief valve shall be fas shall be listed in Section I, Parts A and B, and identified in

tenedto the body of the valve in such a way that there is no-possi Tables1A and 1B of Section Il Part D, as permitted for Section

PG-73.3.2 Adjacent sliding surfaces such as guidesl

bility of the seat lifting. | construction. Materials used in body to bonnet or body to yoke
PG-73.2.6 A body drain below seat level shall be provided bolting shall be listed in ASMEB16.34. Materials used in all
in the valve and this drain shall not be plugged duringfiar otherparts required for the pressure relieving or retaining-func

field installation. For valves exceeding NB%: (DN 65), the tion shall be
drain hole or holeshall be tapped not less than NPS 3/8 (DN (a) listed in ASME Section Il
10). For valves of NPS 2: (DN 65) or smallerthe drain hole (b) listed in ASTM Specifications (see Note below) or

hall I hat in. in di .
shallnot be less thark |n. (6 mm) in diameter . (c) controlled by the manufacturer of the pressure relief valve
_PG-73.2.71n the design of the body of the valve, consider ;5 gpecification ensuring control of chemical and physical
ationshall be given to minimizing thefetts of water deposits.  propertiesand quality at least equivalent to ASTM Standards
PG-73.2.8 Valves having screwed inlet or outlet connec (seeNote below)

tionsshall be provided with wrenching surfaces to allow for nor PG-73.3.4 Pressure relief valves may have bronze parts
malinstallation without damaging operating parts. complyingwith either SB-61, SB-62 or SB-148, provided the
PG-73.2.9 Means shall be provided in the designadf maximum allowable stresses and temperatures doeroeed

valvesfor use under this Section, for sealing all external adjust thevalues given in @ble 1B of Section II, Part D, and shall be
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markedto indicate the class of material used. Such valves shall (1) both Assemblers have been granted permission to apply

not be used on superheaters delivering statimtemperature  theV or UV Code Symbol to the specific valve type in which the

over450°F (230C) for SB-61and SB-148, and 30k (150°C) partsare to be used

for SB-62, and shall not be used for high-temperature water (2) the Quality ControBystem of the Assembler receiving

boilers. the pressureelief valve parts shall define the controls for the
NOTES: It shall be the manufacturerresponsibility to ensure that the ~ procurementind acceptance of those parts

allowablestresses at temperature meet the requirements of Section Il, Part D, . .

Appendix1, Mandatory Basis for Establishing Strestuiés in Bbles 1A and (3) the pressure relief valve parts are appropriately packaged,

1B. marked,or sealed by the Manufacturer to ensure that the parts

are

PG-73.4Inspection of Manufacturing and/or Assembly
(a) produced, by the Manufacturer

PG-73.4.1A manufacturer shall demonstrate to the satisfac

tion of an ASME designee thats manufacturing, production, (b) the parts are original and unmodified
and test facilities and quality control procedures wvalisure (b) However anassembler may convert original finished
closeagreement between the performance of randomduc partsby either machining to another finished part or applgng
tion samples and the performance of those valves submitted forcorrosion-resistantoating to valve springs for a specific
capacitycertification. applicationunder the following conditions:
PG-73.4.2Manufacturing, assemblynspection, and test (1) Conversions shall be specified by the Manufacturer
operationsncluding capacityare subject to inspections at any Drawingsand/or written instructions used for part conversion
time by an ASME designee. shall be obtained from th&lanufacturer and shall include a

PG-73.4.3 A Manufacturer or Assembler may eanted drawingor description of the convertgurt before and after the
permissionto apply the V Code Symbol to production pressure CONVErsion. .
relief valves capacity—certified in accordance with PG-69; pro (2) The Assembles quality control system, as accepted by
videdthe following tests arsuccessfully completed. This per — arepresentative from an ASME-designategiamization, must
missionshall expire orthe sixth anniversary of the date itis-ini ~ describein detail the conversioof original parts, provisions for

tially granted. This permission may be extended 6feyr inspectionand acceptance, personnel training, and control of
periodsif the following tests are successfully repeated within the currentManufacturers drawings and/or written instructions.
6-moperiod before expiration. (3) The Assembler must document each use of a converted

(a) Two sample production pressure relief valves of a size part.
andcapacity within the capability of an ASME accepted labora (4) The Assembler must demonstrate to the Manufadfuer
tory shall be selected by an ASME designee. The maximum ability to perform each type of conversion. The Manufacturer
blowdownfor these samples shall not exceed the value specifiedshall document all authorizations granted to perform part con

in the following table: versions. The Manufacturer and Assembler shall maintdilea
- Maximum of such authorizations.
Set Pressure, psi (kPa) Blowdown (5) For an Assembler to fefr restricted lift valves, the
< 67 (500) 4 psi (30 kPa) Assemblemust demonstrate the satisfaction of the Manufac
> 67 (500) anck 250 (1 700) 6% of set pressure turerthe ability toperform valve lift restrictions. The Manufac
>[250 (1 700) and < 375 (2 500) 15 psi (100 kPa) turer shall document all authorizations granted to restrict the lift
> 375 (2 500) 4% of set pressure of the valves, and shall maintaiecords of the lift restrictions

The blow down for sample valves designed for use on forced madeby the AssemblerThe Assembler shall maintain a file of
flow steam generators with no fixed steamd waterline or  Suchauthorizations. _
high—-temperaturevater boilers shall not exceed 10% of the set  (6) At least annually a review shall be performed by the
pressure. Manufacturerof an Assemblés systemand conversion capa

(b) Operational and capacity tests shall be conducted in thebllItIeS. The Manufacturer shaflocument the results of these

. reviews.A copy of this documentation shall be kept on file
presenceof an ASME designee at an ASME-accepted labora . ;
tory. The valve manufacturer or assembler shall be notified of the Assembler The review results shall be made available to a

thetime of the test and may have representagivesent to wit representatlvtférom an ASME designatedganization.
nessthe test NOTES: Within the requirements of PG-73.4 aAG-73.5, ananufac-
’ turer is defined as a person oganization who is completely responsifide
(c) Should any valve fail to relieve at or above its certified designmaterialselection, capacity certification, manufacture of all compo

capacityor should it fail to meet performance requirements in nentparts, assemblyesting, sealing, and shipping of pressure relief valves
PG-72the test shall be repeated at the rate of two replacement-8"fiedunder this Section.

; ; _ Anassembleis defined as a person oganization who purchases or receives
valves, selected in accordance with PG-73.4.3(a), for each from a manufacturer the necessary component parts or valves and assembles,

valve that failed. adjuststests, sealsnd ships pressure relief valves certified under this Sec
(d) Failure of any of the replacement valves to meet capacity tion at a geographical location other than asihg facilities other than those
or the performance requirements of this Section shall be causeUSEdby the manUfac.turer
for revocation within 60 days of the authorization to use the P G~73.5 Testing by Manufacturers or Assemblers
Code symbol on that particular t typef valve. During this PG-73.5.1 Pessue Testing Each pressure relighlveto
period, the Manufacturer or assembler shall demonstrate the whichthe Code Symbol Stamp is to be applied shadiutigected
causeof suchdeficiency and the action taken toward against to the following tests by the Manufacturer or Assembler:
future occurrence. (@) The pressure—containing parts of each valve shall be

PG-73.4.4 Use of the Cod8ymbol Stamp by an assembler hydrostaticallytested at a pressure at least 1.5 times the design
indicatesthe use of original unmodified parts in strict aceord Pressure ofhe parts. Parts meeting the following criteria shall

ancewith the instructions of the manufacturer of the valve. be exempt from pressure testing:

(@) An assembler mayansfer original and unmodified pres (1) the applied stress under hydrostatic test conditions does
surerelief parts produced by the Manufacturer to other Assem Notexceed 50% of the allowable stress; and
blers, provided the following conditions are met: (2) the part is not cast or welded.
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(b) Alternatively testing may be performed pneumatically at setpressure is consistent with the stamped set pressure within
apressure 1.25 times the design pressure of the part. Pneumatithe tolerance required by PG-72.2.
testingcan be hazardous; it is therefore recommended that spe  pG-73.6 Design Requiements.At the time of submission
cial precautions be taken when conducting a pneumatic test.  of valves for capacity certification or testing in accordance with
(c) Testing may be done in the component or assembled con PG-69the ASME designee haise authority to review design
dition. for conformity with the requirements of this Sectand to reject
(d) When the valve is designed for disdiag directly to or require modification of designs that do not conform, prior to

atmospherethe valve components downstream of the valve disk Capacitytesting. .
areexempt from pressure testing. PG-73.7 Code Symbol “V” Stamp. Each pressureelief

(e) Valve components downstream of the disk and fully con ‘t’)zl":;g"‘ggicshhg;fa E;z/%e ;\é';ﬁyg%cr’ilcgst%% F(i)?' Zsi_e%not;r)ledg VE’)')'/' a
tainedwithin the body are exempt from pressure testing. manufactureor assembler holding valid Certificate of Autho

(f) These tests shall be conducted after all machining and ization (PG-105.2) and ¢ capacity certified in accordance with
welding operations on the parts have been completed. the requirements of this SectionA Certified Individual (CI)
(g) There shall be no sign of leakage. shall provide oversight to assure that each use of the Code “V”

PG-73.5.2Every valve shall be tested with steam by the Symbolon a pressure relief valve is in accordance with the

manufactureor assembler to demonstrate its set point and pres requirementsf this Section, and that eaoke of the Code *V”
sure—containingntegrity. The blowdown control elements of ~ Symbolis documented on a Certificate of Conformance, Form

the pressure relief valvehall be set to the Manufactuespeci

fications. PG-73.7.1 Requirements for the Certified Individual
PG-73.5.2.1Tests shall be conducted either on equipment (C1)- The Cl shall

that meetsthe requirements of PG-73.5.6, or on the boligr (a) be an employee of the manufacturer or assembler

raisingthe pressure to demonstrate the set pressure. (b) be qualified and certified by the manufacturer or assem
PG-73.5.2.2When the valve is beyond the producttest bler. Qualifications shall include as a minimum

equipmentcapabilities, an alternative test method presented in (1) knowledge of the requirements of this Section for the
PG-73.5.2.2.or PG-73.5.2.2.2 may be used, provided all of applicationof the Code “V” symbol

thefollowing conditions are met: (2) knowledge of the manufactutemor assemblés quality
(a) testing the valve at full pressure may cause damage to theprogram
valve, or testing of the valve is impractical digeboiler system (3) training commensurate with the scope, complexity
operationalsafety considerations specialnature of the activities to which oversight is topve-
(b) the valve lift has been mechanically verified to meet or vided
exceedhe required lift (c) have arecord, maintained and certified by the manufac
(c) the blow down control elements of the safety valve are set tureror assemblercontaining objective evidence of the qualifi
to the valve manufacturer specification cationsof the Cl and the training program provided
(d) the valve design is compatible with the alternative test = PG=73.7.2Duties of the Certified Individual (Cl). TheCl
methodselected shall _ _ _ _
PG-73.5.2.2.1The valve, with its lift temporarily restricted (a) verify that each item to which the Code "V" symiigl
during the test, if required to prevent valve damage, shall be appliedhas a current capacity certification and meets all applica
testedon steam to demonstrate set pressure. ble requirements of this Section .
PG-73.5.2.2.2The valvemay be fitted with a hydraulic or (b) review documentation for each lot of items to be stamped

pneumatidift assist device and tested on steam at a pressure les{C Verify, for the lot, that requirements of this Section have been

thanthe valve set pressure. The lift assist device and test-proce cOMPleted 3 _
dureshall be calibrated to provide the set pressure setting within ~ (¢) sign the Certificate of Conformance, Form P8, prior to
thetolerance of PG-72.2. releaseof control of the pressure relief valves

PG-73.5.3 Leak Est PG-73.7.3 Certificate of Conformance, Form P-8

(a) A seat tightness test shall be conducted at maximum (&) The Certificate of Conformance, Form P-8, shall be filled
expectecbperating pressure but at a pressweexceeding the  OUt by the manufacturer or assembler and signed by the Certified
reseatingpressure of the valve. When being tested, a valve Individual. Multiple duplicate pressure relief valves rmiag
exhibiting no sign of leakage shall be considered adequately 'écordedas a singlentry provided the valves are identical and
tight. areproduced in the same lot.

(b) The manufacturés or assemblés written quality con
trol programshall include requirements for completion of Cer
tificates of Conformance, Form P-8, amétention, by the
manufacturer assemblerfor a minimum of 5 years.

FABRICATION

(b) Closed bonnet pressure relief valves designed fer dis
chargeto a closed system shall be tested with a minimum of 30
psig (200 kPa) air or other gas in teecondary pressure zone.
Thereshall be no sign of leakageé.

11 Theuser mayspecify a higher test pressure commensurate with the back
pressuranticipated in service. PG-75 GENERAL

PG-73.5.4 A manufacturer or assembler shall have a docu Thefabrication ofboilers and parts thereof shall conform to
mentedprogram for the application, calibration, and mainte thegeneral fabricatiorequirements in the following paragraphs

nanceof test gages. andin addition to the specific requirements for fabrication in the
PG-73.5. Testing time on steawvalves shall be sfi¢ient to Partsof this Section that pertain to the methods of construction

assurethat test results are repeatable and representative of fieldUS€d-

performance. PG-76 CUTTING PLATES AND OTHER STOCK
PG-73.5.6 Test fixtures and test drums, whexgplicable, PG-76.1 Plates may be cut byiachining, punching, shear

shallbe of adequate size and capacity to assure thabgezved ing, or cutting by the electric arc or gas procgafviding

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each
RegistetMary 2012 No. 677 page is the date the chapter was last published. Report errors (608) 266-3151.


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.
119 SAFETY AND PROFESSIONAL SERICES SPS 341 Appendix A

enoughmetal is left at any unfinished edges to meet the require to a general membrane stress greater than 90% gieis
mentsof PG-79. strength(0.2% ofset) at test temperature. The primary mem
PG-76.2 When end faces of nozzle or manhole necks are to branestressto which boiler components are subjected during
remainunwelded in the completed vessel, these end faces shalhydrostatictest shall be taken into account when desigttieg
notbe cut by shearing unless at least 1/8 in. (3 mm) of additional components.Closevisual inspection for leakage is not required
metalis removed by any method that will produce a smooth fin duringthis stage.
ish. PG-99.2 The hydrostatic test pressure may thengoeiced
_ to the maximum allowable working pressure, as shown on the
PG .91 QU.ALIFICA TION .OF IN.SPECTORS DataReport, to be stamped on the boiler and maintained at this
Theinspection required bijiis Section shall be by an Inspec  ressurawhile the boiler is carefully examined. The metal-tem
tor employed byan ASME accredited Authorized Inspection  peratyre shall not exceed 126 (50°C) during the close
Agency;< that is, the inspection ganization of a state or oy amination.

municipality of the UnitedStates, a Canadian province, or of an PG-99.3 A completed forcedflow steam generator with no

insurancecompany authorized to write boiland pressure ves fixed steam and waterline, having pressure parts designed
selinsurance. These Inspectors shall have been qualified bydifferent pressure levels a]ong the path of water—steam, flow

written examination under the rules afy state of the United shallbe subjected to a hydrostatic pressure test by the abave pro
Statesor province of Canada which has adopted the Code. cedure(PG-99.1 and PG-99.2) based upon:

12\WheneveAuthorized Inspection AgenoyAlAis used in thiCode, it shall PG-99.3.1 For the first stage test (PG-99.1) a hydrostatic
meanan Authorized Inspection Agency accredited by ASME in aecord : :
ancewith the requirements in the latest edition of ASME QAI-1, Quatifica tGStE.ressure of not leﬁs than/ﬂﬂmes the lmaXImuhm a”qwahble
tion for Authorized Inspection. working pressure at the superheater outlet as shown in the mas

ter stamping (PG-106.3) but no less thatk times the maxi

PG-93 INSPECTION AND REPAIR OF FLAT ; ;
mum allowable working pressure @ny part of the boiler
PLATE IN CORNER JOINTS excludingthe boiler external piping.

PG-93.1 Whenflat plate greater tha¥t in. (13 mm) thick PG-99.3.2 For the second stage t¢BG-99.2) the hydro

nessis welded to other pressuparts to form a comner joint, such  giatictest pressure may be reduced to not less than the maximum
asin flat heads [Fig. PG-31, illustrations (g), (i-1), and (i-2)], 4jiowableworking pressure at the superheater outlet.
waterlegsof firebox boilers or combustion chambers of wetback

boilers [Fig. A-8, illustrations(l), (m), (n), and (p)], and the PG-99.4 'Bst Gages

exposecedges ofhe plate are closer to the edge of the weld than ~ PG-99.4.1 An indicating gage, visible to the operator-con

a distance equal to the thickne$she plate, the peripheral plate  trolling the pressure applied, shall be connected to the pressure
edgesand any remaining edgasd any remaining exposedsur ~ parts. Hydrostatic head on the gage shall be considered such that
faceof the weld joint preparation shall be examined after weld therequired test pressure is achieved at the top of the.boiler
ing by either the magnetic particle or liquid penetrant method.  PG-99.4.2 Dial pressure gages used in testing shall prefer
Whenthe plate is nonmagnetionly the liquid penetrant method  ably have dials graduated over their entire range of atamutle

shall be used. The requirements of frasagrapishall not apply  the'intended maximum test pressure, but in no case shall the
to those joints when 80% or more of the pressure load is carriedrangebe less thafi/» times that pressure. The spacing between
by tubes, stays, or braces, or when the exposed edges of the plaigraduationshall be such that the inspector and the operater con
arefarther from the edge of the weld than a distance equal to thetrolling the test shall be able to determine when the required test

thicknessof the plate. pressuréhas been applied. Digital pressure gages having a wider

PG-93.2 Laminations, cracks, or other imperfections found rangeof pressureeadings may be used provided the readings
during the examination required by PG-93.1 that woulfetf give the same or greater degree of accuracy as obtained with dial
the safety of the vessel shall be repaired in accordaitte pressuregages.

PG-78. The imperfection(s) may be pursued by any suitable PG-100 HYDROSTATIC DEFORMA TION TEST

method(grinding, chipping, etc.).The repaired area shall be Whereno rules are i L . .
! P . : given and it is impossible to calculate with
fseuct:ji(e;ﬁtedo the same examination that first revealed the imper areasonable degree of accuracy the strength of a boiler structure
) o . or any part thereof, a full-sized sample shall be built by the
. PG-93.3 Methods andicceptance criteria for magnetic-par  Manufacturerand tested in accordance with the Standard-Prac
ticle and liquid penetrant examination shall beattordance tice for Making a Hydrostatic &t on a Boiler Pressure Part to

with A-260 or A-270, respectively Determinethe Maximum Allowable Wtking Pressure, given in
PG-99 HYDROSTATIC TEST A-22or in suchother manner as the Committee may prescribe.
Hydrostatictesting of the completdabiler unit shall be cen CERTIFICATION BY STAMPING AND DA TA
ductedin accordance with the following requirements: REPORTS

After a boiler has been completed (see PG-104), it shallbe  ps_101 HEATING SURFACE COMPUTATION
subjectedo pressure tests using water at not less than ambient

: PG-101.1Forthe stamping required by PG-106, the heating
temperatureput in nocase less than 76 (20°C). Where
required test pressures aspecified in this paragraph; whether g‘gfafgihlag be computed as specifiedPG-101.1.1 through
minimumor maximum pressures, thapply to the highest point St ] ] )
of the boiler system. When the boiler is completed in the =~ PG-101.1.1Heating surface, as part of a circulating system
Manufacturer'sshop without boiler external piping, subsequent in contact on one side with water or wet steam being heated and
hydrostatictesting of the boileexternal piping shall be the ~ onthe otherside with gas or refractory being cooled, shall be
responsibilityof any holder of valid “S,” “A,” or “PP” stamp. measuren the side receiving heat.
The safety valves need not be included in the hydrostatic test. PG-101.1.2Boiler heatingsurface and other equivalent-sur
Thetests shall be made in two stages in the following sequence:face outside thefurnace shall be measured circumferentially

PG-99.1 Hydrostatic pressure tests shall be applied by rais Plusany extended surface.

ing the pressure gradualty not less than % times the maxi PG-101.1.3Waterwall heating surface and other equivalent
mum allowable working pressui@s shown on the data reportto  surfacewithin the furnace shall be measurasl the projected
be stamped on tHaoiler. No part of the boiler shall be subjected tubearea (diameter x length) plus any extended surface on the
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furnaceside. In computing the heating surface for fhispose,

only the tubes, fireboxes, shells, tubesheets, and the projected
area of headers need to be considered, except that for vertical

firetube steam boilers only that portion thfe tube surface up to
the middle of the gage glass is to be computed.

PG-104 GENERAL

PG-104.1 The completed boiler unit includes all piping and
piping components as defined in the Introduction.

The Manufacturer [see Note (1) belowf any complete
boiler unit to be stamped with the Code symbol has the responsi
bility of assuring througiproperCode certification that all work
performed by him or others responsible to him compli¢s all
requirements of the Code, including desigonstructionmate
rials, and workmanship. Wh the exception of field installed
boiler external pipingwhen some portions of a complete boiler
unit are supplied hyor Code work is performed by others not
responsibldéo the Manufacturethe Manufacturer has the duty
of obtaining from thesether oganizations their proper Code
certification,covering such portions of work.

Whenthe Manufacturer furnishes a shop assembled boiler
thatis complete except for boiler external piping, anditbiéer

hasbeen hydrostatically tested in the shop and properly stamped

with the Manufacturés “S” symbol, the subsequent installation
in the field of the external piping within the scope of Section
is not by itself considered “field assembly of the boilpx&e
Note (2) below].

No Manufacturer or assembler may accept Code respensibil
ity for work that falls within the scope of the Code, that is per
formed by workmen employed byny other aganization,
exceptthrough proper Code certification. The responsibilities
setforth herein relate only t6ode compliance and are not to be
construedas involving contractual relations or legal liabilities.

NOTES: (1) Boiler Manufacturer or Manufacturer as used in PG-104 or
otherparagraphs referenced to this Note may also be an Engineering €ontrac
tor organization with owithout fabricating facilities, but having the capabil
ity of providing a design specification that establishes the pressure and tem
peratureconditions for each component of a complete boiler unit and of
assemblinghe fabricated parts in the field with authorization from the-Soci
ety to use the Code symbol stamp “S” in accordance with the Code provisions
in PG-105.3.

(2) When boiler externgiping within the scope of Section | is furnished
by other than the boiler Manufacturéive boiler Manufacturer is not respensi
ble for the Code certification of such piping. Theamizations thafurnish
andthat install such external piping by weldisigall furnish proper Code eer
tification (PG-104.2) for suchiping including Manufacturers’ Data Report
FormP—-4A as required by PG%2.2.5 and PG-R.3.

PG-104.2 Proper Code certification refers to the furnishing
of stamping and Data Reports as evidence to establish the fol
lowing.

PG-104.2.1The oganization that performed that portion of
thework held an appropriate Certificate of Authorization.

PG-104.2.2By signing and furnishing the appropriate data
report, that oganization certified compliance with Coddes
for that portion of the work.

PG-104.2.3 By proper use of the Code symisthmp that
organizationidentified the portions of the work covered by its
DataReport Form.

PG-104.2.4 By countersignature on the same Data Report
a qualified Inspector confirmed that portion of the wodm
plied with applicable Code rules.

PG-105 CODE SYMBOL STAMPS

PG-105.1 Authorization.  Except as permitted in
PG-105.5n0 oganization may assume responsibility for Code
constructionwithout having firstreceived from the ASME a
Certificate of Authorization to useone of the Code symbol
stampsshown in Figs. PG-105.1 through PG-105.4. There are
six such stamps, defined as follows:

WISCONSINADMINISTRATIVE CODE

120

(@) S - power boiler symbol stamp (see Fig. PG-105.1)

(b) M — miniature boilesymbol stamp (see Fig. PG-105.1)
(c) E — electric boiler symbol stamp (see Fig. PG-105.1)
(d) A — boiler assembly symbol stamp (see Fig. PG-105.2)
(e) PP — pressure piping symbol stamp (see Fig. PG-105.3)
(f) V — safety valve symbol stamp (see Fig. PG-105.4)
Stampdor applyingthe Code symbol shall be obtained from
the Society Each boilersuperheatewaterwall, economizeor
boiler part to which a Code symbol is to be applied shall be-fabri
catedby a Manufacturer who is in possession oappropriate
Codesymbol stamp. A Certificate of Authorizatitm use the
Codesymbol “S,” “M,” “E,” “A,” “PP,” or “V" stamp will be
grantedby the Society pursuant to the provisions of thema
graphs.

FIG. PG-105.4 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR BOILER PRESSURE
RELIEF VALVES

FI1G. PG-105.1° OFFICIAL SYMBOLS FOR STAMPS :
TO DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS’ STANDARD
FOR BOILERS

FIG. PG-105.2 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR ASSEMBLY

P

PG-109 STAMPING OF PRESSURE PIPING

PG-109.1 Boiler external piping, as defined in the Introduc
tion, may be fabricated by manufacturer other than the
Manufacturerof the boiley provided thathe manufacturer has
beenissued a Certificate of Authorization to use the “S*RP”
symbol stamp Boiler external piping may be installed by weld
ing by a manufacturer or contractor other than the Manufacturer
of the boiler provided such an ganization habveen issued a
Certificateof Authorization to use the “S,” “PRor “A” symbol
stamp. When boiler external piping is installed by welding, the
welding, including the qualificationof welding procedures,
welders,and welding operators, shall be done in accordance
with the applicableules of ASME B31.1. The welding shall be
inspected by aAuthorizedinspector at such stages of the work
ashe may elect. The ganizations which fabricate amstall

FIG. PG-105.3 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR WELDED PIPING
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suchpiping shall furnish proper code certification (PG-104.2) (3) capacity __ gal/min (I/min) at 76 (20°C) and Ib/hr
for it including a Manufacturés Data Report Form P-4A as  (kg/hr) steam for economizer service in accordanith

requiredby PG-12.2.5 and PG-R.3. PG-69.2

PG—1092We|ded boilerexternal plplng included within the. (f) year bu“t’ or a|ternative’|ﬁ Coding may be marked the
scopeof this Code, over NPS 2 (DN 50), shall be stamped with valve such that the valve Manufacturer or Assembler can-iden
a Codesymbol, together with the manufactuseor contractds tify the year the valve was assembled and tested
nameand serial numberSuch stamping shall be on tpipe, - _
valve or fitting adjacent to the welded joint farthest froine ©) ASME_ symbol 'as shown in Fig. PG 105'_4
boiler. For piping operating at temperatures above 80@25 (h) The pilotof a pilot-operated pressure relief valve shall

be plainly marked by the Manufacturar Assembler showing
the name of the Manufacturghe Manufacturés design or type
number the set pressure in pounds per square inch (\Rd),
the year built, or alternative)ya coding that the Manufacturer
canuse to identify the year built.

C) the symbol may be stamped on a nameplate that is irremov
ably attached by welding, provided such welding is postweld
heattreated, or on aircular metal band at leagt in. (6 mm)
thick. Thisband around the pipe shall be secured in such a man
neras to prevent it from slippingfoduring handling and instal
lation. PG-111 LOCATION OF STAMPINGS

Welded piping NPS 2 (DN 50) or less included within the The location of the required stampings shall be as listed
scopeof this Code shall be marked with an identification accept below. These stampings shall be left uncovered or an easily
ableto the Inspector and traceable to the required Data Report.removablemarkedcover may be provided over the stamping

Suchmarking shall be of a type that will remain visible utkté whena boiler is coveredith insulation, or jacketed. No piping,
piping has been installed. boiler appliance, or othesbstructions shall interfere with read

PG-109.3 A manufacturer in possession of the pressure pip ing of the stamplr.lg. )
ing symbol stamp may PG-111.1 Horizontal-return tubular boilers — on the front

(a) design and fabricate welded pipin§uch fabrications headabove the central rows of tubes.

shallbe stamped and reported on a Form P-4A, Manufasturer PG~111.2 Horizontal—flue boilers — on the front healdove
DataReport for Fabricated Piping, as called foPi&-1.2.2.5. theflues. _ _ _
(b) fabricate other partsf boilers, such as superheater PG-111.3 Traction, portable, or stationary boilers of the

waterwall, or economizer headers, where complete design Iobco\;n(t)rt]lverfyﬁghorlsgg Wﬁtﬁrtut?enbgllﬁr?—?r;hthel furr:]?ct?vend
requirementsare provided by others. Sugharts shall be abovethe handhole.Lr on traction borlers ot the jocomotive

stampedbr marked as required by PG-106.8 asgorted on a type— on the left wrapper sheet forward of the driving wheel.

Form P-4, Manufacturés Partial Data Report, @slled for in PG-111.4\ertical firetube and vertical subnged tube boil
PG-112.2.4. ers— on the shell above the firedoor and handhole opening.

PG-109.4 Mechanically assembled boiler external piping PG-111.5 Watertube Boilers
which contains no pressure boundary welds doesremtire PG-111.5.1 Drum type — ora head of the steam outlet drum
stampingand as such may be assembled by a non—stamp.holdefhearand above the manhole.
Note that the responsibility for documentation @ndlirostatic
testingof a mechanicallassembled boiler external piping must
be assumed by holder of a valid “S,” “A,” or “PP” stamp (see

PG-111.5.2 Forced-flow steam generator with no fixed
steamand waterline — thmaster stamping (PG—-106.3) shall be
locatedon a major pressure pddcated near the main operating

PG-112.2.5). floor where readily visible. The Data Rep&drm shall record
PG-110 STAMPING OF BOILER PRESSURE thelocation of the master stamping.
RELIEF VALVES PG-111.6 Scotch marine boilers — @ither side of the shell

Eachpressure relief valve shall be plainly marked with the nearthe normal water level line and as near as practical to the
required data by the Manufactureor Assembler (see  fronttubesheet.
PG-73.4.4)n such a way that the marking will not be obliterated PG-111.7 Economic boilers — on the front head, above the
in service. The marking shall be placed on the valve or on acenterrow of tubes.
nameplatesecurely fastened to the valvéhe Code "V" symbol PG-111.8 Miniature and electric boilers — on some conspic
shallbe stamped on the valee nameplate by the Manufacturer  yous and accessible place on the boiler prapem a stamping

or Assembleras applicable. The other required data may be plate at least 3/64 in. (1.2 mm) thick, permanently fastened
stampedegtched, impressed, or cast on dadve or nameplate.  (adhesivegprohibited) to the boiler

.F or urr:itl;? _othlegth;n t?o”se i_nchdbdlow see PG-4. The mark PG-111.9 On any of the above types where there is néit suf
Ing shall Include the tollowing: cientspace in the place designated, forcbther types and new

(a) the name (or an acceptable abbreviation) of the Manufac designs- in a conspicuous place on the boiler propbee Data
turerand Assembleras applicable Report Form shall record thecation of the required stamping.

(b) Manufacturés design or type number PG-111.10 Superheaters — on superheater header near the

(c) NPS (DN) (the nominal pipe size of the valve inlet) outlet. Other headers shall carry identifying marks.

. PG-111.11 Economizers — at a handy locatmmwater inlet

(d) set pre-ssure — psi(MPa) headeror drums. Other headers shall carry identifying marks.

) Capac.lty o PG-111.12Waterwalls — on one end of a lower headher

(1) capacity __Ib/hr (kg/hr) (for saturatetbam service in headersshall carry identifying marks.
accordancevith PG-69.2) or PG-111.13 When required by PG-106.6 and PG-1081,

(2) capacity __ Ib/hr (kg/hr) at _°F (°C) (for superheated Manufacturefsee PG-104, Notgl)] shall furnish a nameplate
steamservicein accordance with PG—68.7 or supercritical steam or plates on which the appropriate Code Symbol and design data
servicein accordance with PG-69.2.3) or for the scope of his responsibility are permanently imprinted.
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The nameplate shall be securely attachedhe front of the PG-112.2.5 Form P-4A, Manufacturers’ Data Report for
boiler, its setting or casing, at@ace readily visible from the  FabricatedPiping, shall be used to record all shop or field-
operatingfloor or platform. weldedpiping that falls within the scope of this Section but is not

, furnishedby the boileManufacturer Form P-4B, Manufactur
PG-112 MANUFACTURERS’ DATA REPORT ers’ Data Report for Field Installed Mechanically Assembled
FORMS Piping, shall beused to record all field installed mechanically
PG-112.1 Ten types of Manufacturers’ Data Repbdrms assembledboiler external piping. ForiR—4B shall be used only
are shown in the Appendix under the heading “Data Report for piping that contains no joints brazedwelded by the field
Formsand Guides” at the end of ti8ection. These forms shall installer.
be used by théManufacturer [see PG-104, Note (1)] to record

all the items of a complete boilenit, in accordance with the PART PFT
provisionsof PG-12.2. When the certification of tlremplete REQUIREMENTS FOR FIRETUBE BOILERS
boiler unit is accomplishely more than one Data Report, the
principal Data Report (P-2, P-2A, P-3, or P-3A) shaltlbsig GENERAL
natedas the Master Data Report (see PG3)1 PFT-1 GENERAL
For forced-flow steam generators with no fixed stesmd Therules in ParPFT are applicable to firetube boilers and

waterlineconsisting of groups of pressure parts or components partsthereof and shall be used in conjunction with the general
designed at several dferent pressurelevels, a separate requirementsn Part PG as well as with the specific requirements
ManufacturersData Report shall clearly identify the pressure in the applicabléParts of this Section that apply to the method

parts at each pressure level and show the maxiailowable of fabrication used.
working pressure. These sevebsta Reports shall be attached

to a Master Dat&eport (PG-13) that shall clearly identify each MATERIALS
components part of the complete unit. PFT-5 GENERAL

PG-112.2 Types ofData Report Forms.The types of Data PFT-5.1 Materials used in the construction of pressure parts
ReportForms and the purposes for which they are to be used aréor firetube boilers shall conform to one of thpecifications
specifiedin PG-112.2.1 through PG-D.2.8. givenin Section Il and shall be limited to those for which aflow

PG-112.2.1 Form P-2, Manufacturers’ Data Report for All  aPlestress values are given iables 1A and 1B of Section I,
Typesof Boilers Except \atertube and Electric, shall be used to PartD, or as otherwise specifically permitted in Parts PG and

recordall types of boilers other than watertutiler units and PFT.
partsthereof, which are included under Form P-3. PFT-5.2 Waterleg and doorframe rings of vertical firetube

PG-112.2.1.1Form P-2A, Manufacturers’ Data Report for boilers and of locomotive and other type boilers shall be of
All Typesof Electric Boilers, shall be used to record all types of w}oughtlron orﬁteefll, or czst steel as_de5|gnakt)ed N tge SA_ZtG'-
clectrichoilers. e ogee or other flanged construction may be used as a substi

tutein any case.
PG-112.2.1.2Form P-2B, Manufacturers’ Data Report for
Electric Superheaters and Reheaters, shall be used to record DESIGN
electric superheaters and reheaters installed external to the pPFT-8 GENERAL

boiler setting. Therules in the following paragraphs apply specificady
PG-112.2.2 Form P-3, Manufacturers’ Data Report for thedesign of firetube boilers and parts thereof simall be used

WatertubeBoilers, Superheaters (except electricgt&vvalls, in conjunction with the general requirements for design in Part
andEconomizers, shall be used to record all of the items com PG as well as with the specific requirements for design in the
prising a watertube boiler applicableParts of this Section that apply to the method of fab

The Form P-3 shall also besed to record a superheater ~ficationused.
v_vgterwall,or economizer when the design o_f such an item is cer PFT-9 THICKNESS REQUIREMENTS
ifed by & manufacure other han he boler MANUaGlaer  pE7-9.1 Shel and DomeThe tickness afe orming shal
shallbe stamped with the ASME” symbol and the additional be as determined in accordance with the rules in Part PG.

information,as applicable, shown in PG-106.4.2. PFT-9.2 Tubesheet
Item 10 on Form P-3 shall be used to record other parts con ~ PFT-9.2.1 The thickness shall be as determined in aecord
nectedat the openings listed in Item if suchparts are fabyi ance with Part PG and Part PFT

catedof materialsor by processes that require Code inspection.  PFT-9.2.2 When buttwelded to thehell of a firetube boiler

If such parts have not been connected prior to the hydrostaticaformed tubesheet with a straight flarigager than - times

test,a notation shall be made und@m 10 reading: “No parts  thetubesheet thickness shall have a straight flange thickness not

connectedo the openings listed in Itenl Except as noted.” lessthan that specified in the table in PFT-9.2.1, but in no case
PG-112.2.3 Form P-3A, Engineering-Contractor Data lessthan 0.75 times the thickness of thieell to which it is

Reportfor a Complete Boiler Unit, shall be usetien such an  attached.

orga_nizatiorassumes the Manufactdse(_r:ode responsibility as PFT-10 SHELL JOINTS

proyldegf(()jr by PG_lQb4I’. ch)te (ﬁ)' dTh|§ form Shf"."” be us?dr;[o Longitudinal and circumferential welded joints of a shell or

certify Code responsibility for the design specification of the 4, shall comply with the rules in Part PW

completeboiler unit, ofwhich the components are individually

certified by their individual manufacturers in accordance with PFT-11 ATTACHMENT OF HEADS AND

the Code rules. Thiform also provides for field assembly certi  TUBESHEETS

fication. Flatheads and tubesheetdfioétube boilers shall be attached
PG-112.2.4 Form P-3A shall not be used by a Manufacturer by one of the following methods.

to provide Code certification for only a portion of the complete PFT-11.2 By flanging and butt welding in accordance with
boiler unit. PartsPG and PW
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PFT-11.3 By attaching an outwardly or inwardly flanged
tubesheeto the shell by fillet welding provided the following
requirementsre met.

PFT-11.3.1 The tubesheet is supported by tubes, or stays, or
both.

PFT-11.3.2 The joint attaching aautwardly flanged tube
sheetis wholly within the shell and forms no part thereof.

PFT-11.3.3 Inwardly flanged tubesheets are full fillet
weldedinside and outside.

PFT-11.3.4 The throat dimension of the full fillet weld is
equalto not less than 0.7 of the thickness of the head.

PFT-11.3.5 The shell at the welds it in contact with pri
mary furnace gasess

SAFETY AND PROFESSIONAL SERICES

SPS 341 Appendix A

PFT-12 TUBES

PFT-12.1 Allowable Working Pressure

PFT-12.1.1 The maximum allowable working pressure of
tubesor flues offiretube boilers shall be as given in PFT-50 and
PFT-51.

PFT-12.1.2 The maximum allowable working presstoe
coppertubes or nipples subjected to internal or external pressure
shallnot exceed 250 psi (1.7 MPa). The maximum temperature
shall not exceed 406F (208 C).

FIG. PFT-12.1 SOME ACCEPTABLE FORMS OF
TUBE ATTACHMENT ON FIRETUBE BOILERS

13primaryfurnace gases are those in a zone where the design temperature of

thosegases exceeds 830(455C).

PFT-11.3.6 The construction conforms in all other respects
to the requirements of thection, including welding and pest
weld heat treating, excephat volumetric examination is not
required.

PFT-11.3.7 This construction shall not be usedl the rear
headof a horizontal-return tubular boiler and inwaréignged
tubesheetshall not be usedn a boiler with an extended shell.

PFT-11.3.8 On inwardly flanged tubesheets, the length
flangeshallconform to the requirements of PW-13 and the dis
tanceof the outside fillet weld to thpoint of tangency of the
knuckleradius shall be not less th&nin. (6 mm).

PFT-11.4 By attaching an unflanged tubesheet to the shell
by welding, provided the requirements of PFTAL1through
PFT-11.4.7are met.

PFT-11.4.1The tubesheet is supported by tubes, or stays, or
both.

PFT-11.4.2 The welded joint may be made throughttitee
sheetor shell thickness. When the weld joint is made through the
shell,a minimum of 80% of the pressure load shall be cabyed
thetubes, stays, or both.

PFT-11.4.3 The weld is a full penetration wetdjual at least
to the full thickness of the base metal applied feither or both
sides.Whenthe full penetration weld is made through the shell,
an external fillet weld with a minimum throat &f in. (6mm)
shall be provided, angho weld prep machining shall be per
formedon the flat tubesheet. The distafimen the edge of the
completedweldto the peripheral edge of the tubesheet shall not
be less than the thickness of the tubesheet.

PFT-11.4.4The shell orwrapper sheet, where exposed to
primary furnace gasé$ and not water cooledioes not extend
morethan 1/8 in. (3 mm) beyond the outside face of the-tube
sheet.

NN

(a)

(b)

AN

)

N~

{e) (d) i

Note (1)

J,

Accessible side
for welding Typesheet

(h)

NOTES:

14primaryfurnace gases are those in a zone where the design temperature of (1) Not less than £or % in. (3 mm), whichever is the greater, nor more

thosegases exceeds 830(455C).

PFT-11.4.5The weld attaching a furnace or a lower tube
sheetof a vertical firetube boiler to the furnace sheet is wholly
within the furnacesheet and is ground flush with the upper or
waterside of the tubesheet.

PFT-11.4.6The construction conforms il other aspects
to the requirements of thBection including welding, and pest
weld heat treatment, except that volumetric examination is not
required.

PFT-11.4.7This construction shall not be used on the rear
headof a horizontal-return tubular boiler

Published under s. 35.93, Stats. Updated on the first day of
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than 2¢ or % in. (6 mm), whichever is the lesser.

(2) Not less than £or % in. (3 mm), whichever Is the greater, nor more
than 7/3 (see PFT-12.2.1.2). e [

(3) Not more than £

(4) Not less than ¢or % in. (3 mm), whichever is the greater, nor more
than 773 (see PFT-12.2.1.2). '

The maximum allowable working pressure for copper clad
tubessubjected to external pressure shall be determingileby
formulain PFT-51, in which may be increased by one-half the
thicknessof the cladding.
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PFT-12.2 Attachment of Tubes

PFT-12.2.1Figure PFT-12.1llustrates some of the accept
abletypes of tube attachments. Such connections shall be

(a) expanded and beaded as in illustrations (a), (b), and (d)

WISCONSINADMINISTRATIVE CODE
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For furnacedimensions less than 24 in. (600 mm), the epen
ing should be 24 in. x 3% in. (70 mm x 89 mm) or lger where
possible. In cases whetteesize or shape of the boiler prohibits
anopening of that size, two openings wétminimum size of 1
in. (25 mm) may be used, preferably opposite each,dthper

(b) expanded and beaded and seal welded as in illustrationmit inspection and cleaning of the furnace. If the burner is

(©)
(c) expanded and seal welded as in illustration (e)
(d) welded, as in illustrations (f) and (g)

Tubeends attached by expanding and welding are sulject
the provisions specified in PFT-12.2.1.1 through PFT-12.2.1.3.

PFT-12.2.1.1 Where no bevel or recess is employed, the

removableso as to permit inspection ankkaning through the
burneropening, a separate accepgning need not be provided.

Thebonnet or smoke hood of a vertical flue or tubular boiler
shallbe provided with an access opening at least 6 in. x(850.
mm x 200 mm) for the purpose of inspectiand cleaning the
top head of the boiler

tubeshall extend beyond the tubesheet not less than a distance PFT-43 REQUIREMENTS FOR INSPECTION

equalto the tube thickness or 1/8 in. (3 mm), whichever is the
greaternor more than twice the tube thicknes$.an. (6 mm),
whicheveris the lesser [see Fig. PFT-12.1, illustration (e)].

PFT-12.2.1.2 The tubesheet hole may be beveled or
recessedThe depth of any bevel or recess shall not betiess
the tube thickness or 1/8 in. (3 mm), whichever is greaier

OPENINGS

All firetube boilers shall have $iafent inspectioropenings,
handholespr washout plugs with a minimum of four openings
to permit inspection of the waterside of the tubesheets, furnaces,
andtubes and tg@ermit flushing of loose scale and sediment
from the boiler Except where spacestrictions would prohibit

morethan one~-thiraf the tubesheet thickness, except that when entryto the boilera manhole shall be provided in the upper por
tubethicknesses are equal to or greater than 0.150 in. (4 mm).tjon of the shell. All openingshall meet the requirements of

thebevel or recess may exce®®. Where the hole is beveled

PG-32through PG-44. Where washout plugs are used, the

or recessedhe projection of the tube beyond the tubesheet shall minimum size shall be NPS/4 (DN 40), except for boilers 16

not exceed aistance equal to the tube wall thickness [see Fig.
PFT-12.1, illustrations (f) and (g)].

PFT-12.2.1.30ntypes of welded attachment shown in Fig.
PFT-12.1jllustrations (c)and (e), the tubes shall be expanded
beforeand after welding. On types shown in illustrations (f) and
(9), the tubes may be expanded.

PFT-12.2.2 Expanding of tubes by the Prosser method may
be employed incombination with any beaded or seal welded
attachmentnethod [see Fig. PFT-12.1, illustration (b)].

PFT-12.2.3 After seal welding as shown by Fig. PFT-12.1,
illustrations(c) and (e), a single hydrostatic test of the boiler
shall sufice.

PFT-12.2.4 The inner surface of the tube hole in any form
of attachment may be grooved or chamfered.

PFT-12.2.5 The sharp edges of tube holes shaltaken df
on both sides of the plate with a file or other tool.

DOORS AND OPENINGS

PFT-40 WELDED DOOR OPENINGS
Arc or gas welding may be used in the fabricatiomadr

in. (400 mm) or les# inside diameteithe minimum size shall
beNPS 1 (DN 25).

PFT-440PENING BETWEEN BOILER AND SAFETY
VALVE

Theopening or connection between the boiler and the safety
valve shall have at least the area of the valve inlet.

After the boiler Manufacturer providefor the opening
requiredby the Code, a bushing may be inserted in the opening
in the shell to suit a pressure relief vatliat will have the capac
ity to relieve all the steam that candenerated in the boiler and
which will meet the Code requirements. The minimum size of
the connectiorand opening for the pressure relief valve shall be
notless than NP3: (DN 15).

No valve of any description shall be placed betw#en
requiredpressure relief valve or valves and the bpieron the
dischargepipe between the pressure relief valve and the-atmo
sphere.When adischage pipe is used, the cross—sectional area
shallbe not less than the full area of the valve outlet or of the total
of the areas of the valve outlets discliag thereinto and shall
be as short and straight as possible anarsngedas to avoid

holes provided the sheets are stayed around the opening inundue stresses on the valve or valves.

accordancaevith the requirements of PFT-27.6 and PFT-27.7.

No calculations need be mattedetermine the availability of
compensatiotior door openings spanning between the plates of

waterlegs. The required thickness of circular access openings

DOMES

PFT-45 REQUIREMENTS FOR DOMES
PFT-45.1 The longitudinal joint of a dome may lbeitt

shall be determined in accordance with PFT-51. The requiredweldedor the dome may be made without a seam ofpieee

thicknessof door openings of other than circutdrape shall be
calculatedusingeq. (1) of PG-46, using 2.1 or 2.2 for the value
of C, depending on the plate thickness, and a valpeegtial to
the waterleg inside width. &lumetric examination of the join
ing welds is not required.

PFT-41 OPENINGS IN WRAPPER SHEETS

Openingdocated in the curved portion of the wrapper sheet
of a locomotive type boiler shall be designed in accordaitbe
therules in PG-32.

PFT-42 FIRESIDE ACCESS OPENINGS

Theminimum size of an access or fire door opening, in which
the minimum furnace dimension &4 in. (600 mm), shall be not
lessthan 12 in. x 16 in. (306m x 400 mm) or equivalent area,

of steelpressed into shape. The dome flange may be double full
fillet lap—welded to the shell if all weldirgpmplies fully with
therequirements for welding in Part PWolumetric examina

tion of the fillet welds may be omitted. The opening shall be
reinforcedin accordance with PG-32 through PG-44.

PFT-45.3 When a dome is located on the barrel of a locomo
tive—-typeboiler or on the shell o& horizontal-return tubular
boiler, the outside diametaf the dome shall not exceed six—
tenthsthe inside diameter ahe shell or barrel of the boiler
unlessthe portion of the barrel or shell under the domerfthe
tral sheet) isstayed to the head or shell of the dome by stays
which conform in spacing and size to the requirements given in
PG-46and Rble 1A of Section lIPart D. Vith such stayed cen
structionthe outside diameter of a dome located on the barrel or

11in. (280 mm) to be the least dimension in any case. A circular shell of a boiler is limited to eight-tenths of the barrel or shell

openingshall be not less than 15 in. (380 mm) in diameter

insidediameter
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PFT-45.4 All domes shall be so arranged that any water can

drainback into the boiler

PFT-45.5 Flanges of domes shall be formed with a corner
radius,measured othe inside, of at least twice the thickness of
theplate for plates 1 in. (25 mm) in thickness or less, arehat

threetimes the thickness of the plate for plates over 1 in. (25 mm)

in thickness.

PFT-45.6 Domes and manhole frames attached to shells or

headsof boilers shall balesigned in accordance with PG-32
throughPG-44.

PART PEB
REQUIREMENTS FOR ELECTRIC BOILERS
GENERAL

PEB-1 GENERAL
Therulesin Part PEB are applicable to electric boilers and

SAFETY AND PROFESSIONAL SERICES

SPS 341 Appendix A

PEB-3.4 The master Data Report P-2A for the Electric
Boiler shall indicate “Boiler pressure vessel constructed te Sec
tion VIII, Division 1 as permitted by Part PEB.”

MATERIALS

PEB-5 GENERAL

PEB-5.1 Unless specifically permitted elsewhere in this sec
tion, materials used in the construction of pressure parts for elec
tric boilers shall conform to one of the specifications in Section
Il and shall be limited to those permitted by PG-6, PG-7, PG-8,
andPG-9 for which allowable stress values are giverainlds
1A and 1B of Section Il, Part D. Miscellaneous pressure parts
shall conform to the requirements of PG~1

PEB-5.2 Seamless or welded shells, plates, or heads of elec
tric boilers shall not be less than 3/16 in. (5 mm) in thickness.

PEB-5.3 Electric boilers of the immersion element type may
be fabricated of austenitic stainless steel type 304, 304L, 316,

partsthereof and shall be used in conjunction with the general 316L, and 347 of any material specification listed in PG—6 and

requirementsn Part PG as well as with the special requirements
in the applicabléParts of this Section that apply to the method
of fabrication used.

PEB-2 SCOPE
PEB-2.1 This part contains special rules for construction of

electricboilers, both of the electrode and immersion resistance

elementtype. This Part does not include electric boilers where
the heat is applieégxternally to the boiler pressure vessel by

electric resistance heating elements, induction coils, or other

electricalmeans. These types of electric boilers shall be con
structedin accordance with other applicable Parts of this Sec
tion.

PEB-2.2 Electric boilers and parts thereof that do not exceed
the diametervolume, or pressure limits of PMB-2 may be-con
structedusing the applicable paragraphs of Part PMB in con
junctionwith this Part.

PEB-2.3 An electrode type boiler is defined aseectric

boiler in which heat is generated by the passage of an electric

currentusing water as the conductor
PEB-2.4 An immersion resistance element type boiler is

definedas an electric boiler in which heat is generated by the

passagef an electric current through a resistance heatieg
mentdirectly immersed invater or enclosed in a pipe immersed
in water

PEB-2.5 Electric boilers may béeld assembled provided

the boiler is manufactured and assembled in compliance with the

provisionsand requirements of Part PEB and other applicable
Partsof this Section.

PEB-3 OPTIONAL REQUIREMENTS FOR THE
BOILER PRESSURE VESSEL

The boiler pressure vessel may be constructembinpliance
with the ASME PressureegselCode Section VIII, Division 1,
rulesfor unfired steam boilers [UW-2(c)] subject to the cendi
tions specified in PEB-3.1 through PEB-3.4.

PEB-3.1 The Manufacturer who certifies and stamps the
completedboiler shall specify to the “U” stamp holder all addi
tional requirements of Part PEB, which are not requiremaints
SectionVIIl, Division 1, and shall ensure that theseuire
mentsare satisfied.

PEB-3.2 These additional requirements are:

PEB-3.2.1 The material®f construction shall comply with
therequirements of PEB-5.1 and PEB-5.3.

PEB-3.2.2 Inspection openings shall comply withe
requirement®f PEB-10.

PEB-3.3 The boiler pressure vessel shall be stamped with
the ASME Code “U” symbol and the letters “UB,” and be docu
mentedwith the ASME U-1 or U-1A Data Report.

Published under s. 35.93, Stats. Updated on the first day of
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PG-9,provided thata precautionary statement indicating that
the boiler shall be operated using only deionized wdtaving

a maximum conductanocaf 1 microSiemen per cm {1S/cm)
[minimum specific resistivity of 1 megohm per cmNL,/cm)],

is clearly marked on the boiler in a visible location.

DESIGN

PEB-8 GENERAL

PEB-8.1 The rules in the following paragraphs apply specif
ically to the design of electric boilers and parts thereof. They
shall be used in conjunction with the general requiremfmts
designin Part PG, any applicable requirements in Part PMB for
miniature boilers, and with the specific requirements for design
in applicable Parts of this Section that applyhe method of fab
rication used.

PEB-8.2 Responsibility of design of electric boilers to be
markedwith the “E” symbol shall bénhat of the holder of the “E”
stamp.

PEB-9 WELDING

Electric boilers may be constructed by fusion welding in
accordancavith all the requirements of this Section except that
postweld heat treatment, volumetric examination of the welded
joints, and the nondestructive examinations descrilred
PG-93.1are not required when the limitations in PMB-2.1 are
not exceeded.

PEB-10 INSPECTION OPENINGS

PEB-10.1 Electric boilers of a design employing a remov
ablecover or removable internal electric heating elements that
will permit access for inspection, and cleaning and having an
internalvolume (exclusive of casing and insulation) of not more
than5 f3 (0.14m3) need not be fitted with washout or inspection
openings.

PEB-10.2 Electric boilers of more than 50.14 n?¥) not
providedwith a manhole, shall have an inspection opening or
handholdocated in the lower portioof the shell or head. The
inspectionopening shall not be smaller than NPS 3 (DN 80).
addition, electric boilers of the resistance heating element type
designed for steam service shall havérspection opening or
handhole at or near the normal waterline.

PEB-11 FEEDWATER SUPPLY

PEB-11.1 The feedwater source to electric boilers shall be
capableof meeting the applicable requirements of PG-61. Feed

waterconnections to an electric boiler shall not be smaller than
NPS': (DN 15), except as permitted by PMB=1

PEB-11.2 Electric boilers that do not exceed the diameter
volume, or pressure limits of PMB-2, may have the feedwater
deliveredthrough the blowdfopening if desired.

PEB-12 BLOWOFF
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PEB-12.1 The blowof piping for each electric boiler pres
surevessel having a normal water content not exceedingdlo0
(380L) is required to extend through only one valve.

PEB-12.2 The minimum size of blowbpipes and fittings
shallbe NPS 1 (DN 25), except that for boilers of 200 ikt
or less the minimum size of pipe and fittings may be MKR®N
20). Electric boilers thatlo not exceed the diameteolume, or
pressurelimits of PMB-2 may have blowbfconnections in
accordancevith PMB-12.

PEB-13 WATER LEVEL INDICA TORS

PEB-13.1 Electric boilers of the electrode type shall hate

WISCONSINADMINISTRATIVE CODE
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vessekhall be given a hydrostatic test at a pressure not less than
the safety valve setting.

PEB-17.3 When the electric boiler is to be marked with the
“E” symbol, the symbol shall be applied after completion of the
hydrostatictest of PEB-17.2.

PEB-18 INSPECTION AND STAMPING OF
BOILERS

PEB-18.1 Inspection of electric boilers shall be as required
by PG-90.1 and PG-90.3. ithess by the Authorized Inspector
of the hydrotestequired in PEB-17.2 for the completed boiler
may be omitted for electric boilers that meet all fbbowing

leastone gage glass. The gage glass shall be located as-to indiimitations:

cate the water levels both at startup and under maximum steam

load conditions as established by the Manufacturer
PEB-13.2 Electric boilers of the resistance element type

shallhave at least one gage glass. The lowest visible water level n

in the gage glass shall be at lIeh#t. (25 mm) above the lowest
permissiblewater level as determined by the Manufacturer
Eachelectric boiler of this type shall also be equipped with an
automaticlow—-water cutof on each boiler pressure vessel so
locatedas to automatically cut fothe power supplyo the heat
ing elementdbeforethe surface of the water falls below the-vis
ible level in the gage glass.

PEB-13.3 Tubular gage glasses on electric boilers shall be
equipped with protective rods or shields.

PEB-14 PRESSURE GAGES

Pressure gages shall meet the requirements of PG-60.6.

PEB-15 PRESSURE RELIEF ALVES

PEB-15.1 Eachelectricboiler shall have at least one pres
surerelief valve. Electric boilers with power input more than
1,100kW shall have two or more pressure relief valves.

PEB-15.2 The minimum pressure relief valve relieving
capacityfor electric boilers shall be % Ib/hr/kW (1.6 kg/hr/
kW) input. The pressure setting shall not be higher than
MAWP stamped on the completed boiler (see PEB-18.3.2).

PEB-15.3 Pressure relief valves shall be mounted in accord
ancewith PG-71.2 with the spindle vertical. Electric boilers that
do not exceed the diametevolume, or pressure limits of
PMB-2, may havea pressure relief valve(s) installed in other
thanthe vertical position, provided that

(a) the valve design is satisfactory for such position

(b) the valve is not Iger than NPS% (DN 20)

(c) the maximumangle of deviation from vertical does not
exceed30 deg

(d) the nozzle location is such that no material that could
interferewith the operation of the valve can accumulate at the
valveinlet

(e) the dischaye opening of the valve body and disg®ar
piping is oriented so that drainage is adequate

PEB-16 AUTOMATIC DEVICES

Electric boilers shall be provided with pressure and/or-tem
peraturecontrols and an automatic low-water feekof. No
low-watercutof is required for electrode type boilers.

PEB-17 HYDROSTATIC TEST

PEB-17.1 Each electric boiler pressure vessel shall be
hydrostaticallytested at completion of fabricationaacordance
with PG-99 or PMB-21, as applicable.

PEB-17.2 In addition to the above, after assembly of the

boiler pressure vessel and the mechanically assembled boiler

externalpiping andtrim, the completed electric boiler shall be
givena finalhydrostatic test at a pressure not less thartitnes
the MAWP of the pressure vessel. Miniatetectric boilers that
aretrimmed to operate at less than the \MR of the pressure

(a) 800 kW maximum per vessel

(b) 600 V maximum

(c) mechanically assembled boiler external pip{B&P)
ly

When the Authorized Inspectodoes not perform a final
inspectionof the completed boilethe Manufacturer or Assem
bler shall make arequivalent examination. The equivalent
examinatiorshall be in accordance with a quality control proce
duremeeting the requirements of PEB-18.2 and PEB-18.5.

PEB-18.1.1 Electric boilers exceedintpe size limitations
specified in PEB-18.1, andhaving only mechanically
assembledexternal piping (BEP) and trim, shall have a final
inspectionby the Authorized Inspectowho shall also withess
the hydrostatic test called for in PEB-17.2.

PEB-18.1.2 For electric boilers having welded or brazed
boiler external piping (BEPYr trim, the inspection require
ments of PG-90.1 and the hydrostatic test requirements of
PG-99apply

PEB-18.2 Eachelectric boiler Manufacturer shall comply
with the applicable requirements of PG-104 and PG-105.

PEB-18.2.1 An electric boiler Manufacturer or Assembler
applyingfor or renewinghe “E” stamp shall have its facilities
and organizations subject to a joint review by its Authorized
InspectionAgency and théegal jurisdiction involved (see last
paragraplof PG-105.4).

PEB-18.2.2 A Manufacturer or Assembler holding an “E”
stampand assembling units where the final shop inspedsion
not mandatory (see PEB-18.1), shall be subject to periodic
review by its Authorized InspectioAgency The review shall
be conducted on a quarterly basis or more frequentigémed
necessaryy the Authorizednspection Agency The frequency
of this review may beeduced subject to written agreement
betweenthe Manufacturer or Assembler and its inspection
agencyand the written approval of the appropriate legal jurisdic
tion. However in no case shall the review be less than once
every6 months.

PEB-18.3 The stamping of electric boilers shall conform to
therequirements of PG-106. Completed electric boilers bball
markedwith the “S” or“M” symbol by the Manufacturer of the
boiler pressure vessel except when the boiler pressure vessel is
constructedunder the provisions of PEB-3 (see PEB-18.4).
Whenthe trim, fixtures and fittings (such as valves), threaded
boiler external piping, an@ppurtenances are connected to an
electricboiler by a Manufacturer or Assembler not authorized
to apply the “S” or"M” stamp, the boiler assembler shall apply
an“E” stamp to the completed assembhz” stamp holders are
limited to theuse of assembly methods that do not require-weld
ing or brazing.

PEB-18.3.1 The stamping athe boiler pressure vessel shall
be located asalled for in PG-11.8 and need not indicate the
kW input or the maximum designed steaming capacity

PEB-18.3.2 The stamping of the complete electric boiler
shallbe on a separate metallic plate and shall lE=@ordance
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with PG-106.4. The MWP shall be that established by the (c) training commensurate with the scope, complexity

completedboiler assembler holding the “S,” “Mgr “E” stamp, specialnature of the activities to which oversight is togdve-
but in no case higher than thAWP stamped on the boiler  vided
shell. The MANP shall be listed on Part Il of Form P-2A, The Manufacturer or Assembler shall maintain a record con

Manufacturers'DataReport for All Types of Electric Boilers.  taining objective evidence of the Certified Individsatjuat
This plate shall be located on the assembly so that it is readily ifications, training and certification.

visible from the operating floor PEB-18.5.2 The duties o Certified Individual (CI) shall
PEB-18.3.3The stamping required by PEB-18.3.2 need not beto assure that each uskthe Code symbol as permitted in
be done in the presence of the Authorized Inspectoelfetric PEB-18.3.3s in accordance with the requirements of this Sec
boilersthat do not receive final inspectidny the Authorized  tion and is documented on the CertificaeConformance on
Inspector(see PEB-18.1). FormP-2A, Manufacturers’ Data Report for Ayfes of Elee

PEB-18.4 For boiler pressure vesselsnstructed under the ¢ Boilers. The Cl shall also

provisionsof PEB-3, the inspection and stamping requirements __ (&) verify that each electric boileo which a Code symbol
of Section VIII, Division 1, UG-16(c) for special service pres 'S applied, meets all applicable requirements of this Section

surevessels (UB), shall be followed. (b) sign the Certificatef Conformance, Form P—2A, prior

PEB-18.5 Those Manufacturers and Assemblers providing to release of control of the boiler
an equivalent examination of completed electric boileren PEB-19 MANUFACTURERS' DATA REPORT FOR
final inspection is not witnessed by the Authorized Inspector ELECTRIC BOILERS
(seePEB-18.1), shall provide oversight by a Certified Individ PEB-19.1 This form consists of two parts. Phig to be com
ual (CI). pletedby the Manufacturer of the boiler pressuessel who is
PEB-185.1 A Certified Individual (CI) shall be an  heholder of the "S'or "M" stamp and his inspection agency
employeeof the Manufacturer or Assembler and shall be quali P2rt!! is to be completed by thklanufacturer or Assembler
fied and certified byhe Manufacturer or Assembl@ualifica responsibléor the completed electric boiler who shall be autho
tions shall include as a minimum rizedto use any of the “S,” “M,” or “E” stamps.
. . . PEB-19.2 When the boiler pressure vessel is constructed by
(a.) knowledge of the requirements of this Section for the a“U” stamp holder and certified on a U-1 or U-1A DReport,
applicationof Code symbols Partl shall be completed by the “S,” “M,” or “E” stamp holder
(b) knowledge of the Manufactutsrguality program to the extent indicated in Guide A-351.1.
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