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Chapter Comm 41
APPENDIX

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

Excerptsfrom the following boilerpressure vessel and piping codes and standards are reproduced here strictly for reference: ASME
Sectiond, IV and VIII and ANSI/ASME B31.1. This information has been included to provide a general idea as to the requirements
of these codes and standards. Users of this information must be cathatrthése excerpts do not provide complete guidelines for
inspection,installation, operation and manufacturing.

Only portions of each code and standard thought to be frequently used by persons not having direct access to the complete documents
havebeen included. It must be noted that these codes and standards chapgeiadic basis as indicated in s. Comm 41.10. Those
who are bound by the rules of ch. Comm 41 must avail themselves of the applicable code section or standards listed in s. Comm 41.10.
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION | - POWER BOILERS

2004 EDITION
INTRODUCTION

This Code covers rules for construction of power boflers,
electric boilers2 miniature boilers, and high-temperature
waterboiler¢ to be used in stationary service and inclutiese

power boilers used in locomotive, 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

Referenceto a paragraph includes all the subparagraphs andnectionwith such boilers, such agater gages and water €ol

subdivisionsunder that paragraph.

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

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

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

4 High-temperaturevater boiler — a water boiler intended for operation at
pressures in excess of 160 psi (1.1 MPa) and/or temperatures in excess of
250°F (120°C).

The Code does not contaimes 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 propemnd their construction
shall conform to Section | rules.

Boiler external piping shall be considered as thiging
which begins where the boiler proper or separately fired super
heaterterminates 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 threadegoint 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 bye Authorized Inspec

tor, when required 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 B3.1,Power Piping. Piping beyond the valve or valves
requiredby Section | is not within the scope of Section I, and it

umns.

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
pressurevessels and their construction shall comply with Code
requirementdor superheaters, including safety devices. Piping
between the reheater connections and the turbine or other prime
moveris not within the 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
classedasunfired steam boilers with the following exceptions:

(a) vessels known as evaporators or heat exchangers;

(b) vessels in which steam is generated by the 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.

Expansiontanks required in connection witiigh-tempera
ture water boilers shall be constructed to the requiremefts
Sectionl 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

is notthe intent that the Code Symbol Stamp be applied to suchtenanceshereto and shall be used in conjunction with the spe

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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PG-2.1 The rules of this Section are applicable toftie mentsdescribed in PG-through PG-13 shall be met as applica
lowing services: ble.

(a) boilers in which steam or other vapor is generated at a PG-5.2 Material covered by specifications in Section Il is
pressureof more than 15 psig (100kPa) notrestricted as to the methodmbduction unless so stated in

. . . ) the specification, and asng as the product complies with the
(b) high—-temperature water boilers intended for operation at requirementsf the specification.

pressureexceeding 160 psig (1.1 MPa) and/or temperatures
exceeding?50°F (120°C) PG-5.3 If, in the development of the art of boilesnstrue

) o __ tion, it is desired to use materials other than those herein
~ PG-2.2 For services below those specified in PG-2.1 itis gescribeddata should be submitted to the Boiler and Pressure
intendedthat rules of Section IV apply; howeyémilers for Vessel Committee inaccordance with the requirements of
suchservices may be constructed and stamped in accordanc%ppendix5 of Section II, Part D. Material not completely iden
with this Section provided all applicable requirements are met. tifieq with any approved Code specificatianay be used in the

PG-2.3 Coil-type hot water boilers whetae water can constructiorof boilers under the conditions outlined in PG-10.

flash into steam wherreleased directly to the atmosphere pgG-5.4 Size Limits and ®lerances
througha manually operated nozzle mayesempted from the

rules of this Section provided tfigllowing conditions are met: PG-5.4.1 Materialsoutside the limits of size or thickness
) givenin the title or scope clause of any specification in Section
(a) There is no drum, header other steam space. Il may be usedf the material is in compliance with the other

requirementf the specification, and no similar limitation is

(b) No steam is generated within the coil. . . .
givenin the rules for construction.

(c) Tubingoutside diameter does not exceed 1 in. (25 mm). PG-5.4.2 Pipe having #olerance of1% on either the O.D.

(d) Pipe size does not exceed N#S(DN 20). or the 1.D. rather than the tolerance specified in the material

specificationmaybe used, provided the material complies with
(e) Nominal water capacity does not exceed 6 gal (23 L). all other requirements of the specifications. When used under
externalpressure, such pipe shall be limited to a maximum of 24
in. (600 mm) in diameterThe pipe shall include the designation
1% O.D. or 1% I.D., as appropriate,amy required documenta
tion and marking of the material.

() Water temperature does not exceed°85@75°C).
(g) Adequate safety relief valves and controlsmcevided.
PG-3 REFERENCED STANDARDS

PG-5.5 The use of austenitic alloy steel is permitted for
Specificeditions of standards referenced in this Section are boiler pressure parts that esgeam touched in normal operation.

shownin A-360. Except as specificallyprovided in PG-9.1.1, PG-12, and
PEB-5.3,the use of such austenitic alloys for boieessure
PG-4 UNITS partsthat are water wetted in normal service is prohibited.

. E|ther_U.S. Cust(_)mary units @l unlt_s_ may be used for cem 1 Austenitic alloys are susceptible to imemular corrosion and stress
pllanceW|th al_l requirements of this edition, but one system Sha" corrosion cracking when used in boiler applications in water wetted service.
be used consistently throughout for all phases of construction.  raciors that déct the sensitivity to these metaljizal phenomena are
applied or residual stress and water chemisBysceptibility to attack is
usually enhanced by using the material in a stressed condition with a con
centration of corrosive agents (e.g., chlorides, caustic, or reduced sulfer

Either the U.S. Customary units or Sl units that are listed
MandatoryAppendix Il are identified in the text, or are identi
fied in the nomenclature f(m_:]uatlons, shall b_e used C_OnSIStenFly species). For successful operation in water environments, residual and
fF’r all phases of anStrucuon (.eg" materials, deS|gn, fabrica applied stresses must be minimized and careful attention must be paid to
tion, andreports). Since values in the two systems are not exact c,ninuous control of water chemistry
equivalents,each system shall be used independently of the
otherwithout mixing U.S. Customary units and Sl units. PG-6 PLATE

WhenSl Units are Selected, u.S. Customary Values in-l’efel’ PG-6.1 Steel p|ates for ar'yart of a boiler Subject to ppes
encedspecifications that do not contain SI units shall be- con  syre whether or not exposed to the fire or products of combus

vertedto Sl values to at least three Signiﬁcant figures for use in tion’ shall be of pressure vessel qua“ty in accordanceami¢éh
calculationsand other aspects of construction. of the following specifications:

MATERIALS SA-202 Pressure ¥ssel Plates, Alloy Steel, Chromium-

PG-5 GENERAL Manganese-Silicon

. . SA-204 Pressure ®ssel Plates, Alloy Steel, Molybdenum

PG-5.1 Material sut_)j_ect.to stre_ss d.ue to pressure shall con SA-240 (Type 405 only) Pressures¥sel Plates, Alloy Steel
form to one of the specifications given in Section Il and shall be Ferritic Stainl Chromi
limited to those that are listed in thables of Section I, PaD, (Ferritic Stainless), Chromium
exceptas otherwise permitted in PG-8.2, PG-8.3, PG-10, and SA=285 Pressure ¥ssel Plates, Carbon Steel, Low-and
PG-11. Materials shall not be used at temperatures athwse Intermediate—@nsile Strength
for which stress values are limited, for Section | construction, in SA-299 Pressure ¥ssel Plates, Carbon Steel, Manganese-
the Tables of Section I, Part D. Specific additional require  Silicon
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SA-302 Pressure ¥ssel Plates, Alloy Steel, Manganese—-
Molybdenum and Manganese—Molybdenum-Nickel

SA-387 Pressure ¥ssel Plates, Alloy Steel, Chromium-Mo
lybdenum

SA-515 Pressure ¥ssel Plates, Carbon Steel, for Intermedi
ate— and Higher-8mperature Service

SA-516 Pressure ¥ssel Plates, Carbon Steel, for Moderate—
and Lower—Emperature Service

SA/AS 1548 Steel Plates for Pressure Equipment
SA/EN-10028-2 Flat Products Made of Steels for Pressure
Purposes

SAIJIS G318 Carbon Steel Plates for Pressuesséls

for Intermediate and Moderatemperature Service
PG-55 SUPPORS AND ATTACHMENT LUGS
PG-55.1 Lugs orhangersavhen used to support a boiler of

anytype shall be properly fitted to tiserfaces 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 relieving but omitting radiographic

examinationand provided they are attached by full penetration

welds, combination groove and fillet welds, or by fillet welds

WISCONSINADMINISTRATIVE CODE
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the prime mover throttlealve is equipped with an indicator to
showwhether the valve is open or closed and is designed to with
standthe required hydrostatic pressure test of the boiler

For an isolable or separately fired superheater which dis
chargessteam directly to a process stream, the stop valve
requiredby this paragraph arttie safety valve(s) required by
PG-68may be omitted provided the following conditions are
satisfied:

(a) The boiler is a drum-type boiler énsingle-boiler instal
lation.

(b) The steam dischge passes through the process stream
to the atmosphere with no intervening valves.

(c) Thesystem shall be designed so that the process stream
throughwhich the steam dischger passes cannot be obstructed
in such a way as to cause the pressure in the superheater to
exceedthat permitted by PG-67.2, with maximum steffow
from the boiler tothe superheaterFlow and pressure calcula
tionsdemonstrating that the superheater will not be overpressur
izedunder any steam flow conditions shiadl documented and
madeavailableto the InspectorThese calculations shall be-cer
tified by a Professiondtngineer experienced in the mechanical
designof power plants.

along the entire periphery or contact edges. Some acceptable (d) There is no valve on the discharside of the superheater

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 Il, Part D,
but shall be of weldable qualityThe allowable loadn the fillet

weldsshall equal the product of the weld area based on mini

mum leg dimension, the allowable stress valugemsion of the

materialbeing welded, and the factor 0.55. When using welded

pipe, the stress values given imafile 1A of Section Il, Part D,

(e) Section | jurisdiction shall include the pressure parts
betweenthe superheater inlet and the outlet at:

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

(2) the face of the first flange in bolted flange connections;

may be increased to that of the basic material by eliminating the or

statedweld eficiencies.

BOILER EXTERNAL PIPING
AND BOILER PROPER CONNECTIONS

PG-58 OUTLETS AND EXTERNAL PIPING

PG-58.1 General. The rules of this subparagraph apply to
the boiler external piping as defined in the Preamble.

PG-58.2 Boiler External Piping Connections to Boilers.
All boiler external piping connected to a boiler for anypose
shall be attached to one of the types of joints listed in
PG-59.1.1.1PG-59.1.1.2, and PG-59.1.1.3.

PG-58.3 Boiler External Piping. The following defines the
CodeJurisdictional Limits of the boiler external piping systems,
including general requirements, valves, andpection. The

(3) the first threaded joint in that type of connection.

PG-58.3.2 When two or more boilers are connectedito
commonsteam headeor when a single boiler is connected to
aheader having another steam source (e.g., a turbine extraction
line), the connection from each boiler having a manhole opening
shallbe fitted with two stopalves having an ample free—blow
drainbetweerthem. The boiler external piping includes all-pip
ing from the boiler proper up to and including the second stop
valve and the free—blow drain valve.

PG-58.3.3 The 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
tion the boiler feed shutb¥alve may be located upstream from

limits are also shown in Figs. PG-58.3.1 and PG-58.3.2. Thethe boiler feed check valve.

materials design, fabrication, installation, and testing shall be in

accordancevith ASME B31.1, Power Piping.

PG-58.3.1 The steam piping connected to the boiler drum

If a feedwateheater or heaters meeting the requirements of
PartPFHare installed between the required stop valve and the
boiler, and are fitted with isolation and bypass valypesyisions

or to the superheater outlet header shall extend up to and-includ mustbe made to prevent the feedwater pressure from exceeding
ing the first stop valve in each connection, except as required bythe maximum allowable working pressure of the pipiog

PG-58.3.2.In the case of a single boiler and prime mover instal

heaterwhichever is less. Control and interlock systemspare

lation, the stop valve required herein may be omitted provided mitted in order to prevent overpressure.
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VENTS AND
INSTRUMENTATION
t
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PG-38.3.7

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

____ Boiler Proper — The ASME Boiler and Pressues3él Code (ASME BPVC) has total administrative jurisdiction and technical
responsibility(refer to Section | Preamble).

Boiler External Piping andoint — The ASME BPVC has total administrative jurisdiction (mandatory certification by Code
Symbolstamping, ASME Data Forms, and Authorized Inspection) of Boiler External Piping and Joint. The ASME Section Committee
B31.1has been assigned technical responsibility

o- — — Non-Boiler External Piping and Joint — Not Section | jurisdiction (see applicable ASME B31 Code).
FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING - DRUM TYPE BOILERS
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Turbine valve or
code stop valve

PG-58.3.
Superheater : Turbine

><b— —— 10 equipment

Lo = o= = = e o = o —— ———————— -:
|
Reheater X :
-~ |
|
|
- |
. — R - W —— 1]
Convection :
and radiant Leee—e—n |
; _ A
section Start—up system ()
may vary to suit N
boiler manufacturer /

\
(: | ) Condenser
Economizer \ /

~_~
e

1

N—

C}I—@—M—VF———[_\
1
O:-—D@——%_‘//]____[-‘—\)

N—
Alternates PG-58.3.5

Boiler feed pump

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Boiler Proper — The ASME Boiler and Pressues&él Code (ASME BPVC) has total administrative jurisdiction and technical
responsibility(refer to Section | Preamble).

Boiler External Piping andoint — The ASME BPVC has total administrative jurisdiction (mandatory certification by Code
Symbolstamping, ASME Data Forms, and Authorized Inspection) of Boiler External Ripihdoint. The ASME Section Committee
B31.1has been assigned technical responsibility

o- — —Non-Boiler External Piping and Joint — Not Section | jurisdiction (see applicable ASME B31 Code).

FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING - FORCED-FLOW STEAM GENERR WITH NOFIXED
STEAM OR WATERLINE
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PG-58.3.4 Whentwo or more boilers are fed from a com PG-58.3.8 Welded piping in PG-58.3.1PG-58.3.2,
mon source, the piping shall be up to and including a globe or PG-58.3.3PG-58.3.4, PG-58.3.PG-58.3.6, and PG-58.3.7
regulatingvalve located between the chegilve required in is also subject to the requirements of PG-104 for proper Code
PG-58.3.3and thesource of supplyIf the regulating valve is certification.
equippedwith an isolation valve and a bypass valve, the piping
shallbe up to and including both the isolation valve downstream PG-59 APPLICATION REQUIREMENTS FOR THE
from the regulating valve and the shiiteélve in the bypass. BOILER PROPER

PG-58.3.5 The feedwater piping for a forced—flow steam PG-59.1 Common to Steam, FeedwaterBlowoff, and
generatowith no fixed steam and waterline may terminate up Prain Systems
to and including the stop valve near the boiler and omitting the
checkvalve near the boileprovidedthat a check valve having
apressure rating no less than the boiler inlet design pressure i
installedat the dischage of the boiler feed pump or elsewhere Cr?d”egequwements shall meet the requirements of PG-39 and
in the feedline between the feed pump and the feed stop valve Shallbe:
If the feedwater heater(s) is fitted with isolation doygpass PG-59.1.1.1A t d ;
valves,the applicable requirements of PG-58.3.3 must be met. o apped opening.

PG-59.1.1 Outlets of a boiler to which piping is to be
éttachedfor any purpose, and which piping comes within the

PG-59.1.1.2Bolted flanged joints including those of tharV

PG-58.3.6 The blowof piping for all boilers, except forced— Stonetype.

flow steam generators with fized steam and waterline, high—
temperaturewater boilers, and those uséat traction and/or PG-59.1.1.3 Welding ends of the butt or socket welding
portablepurposes, when the maximum allowable working-pres type.

sureexceeds 100 psi (700kPa) shall extémdugh and includ

ing the second valve. The blowgiping for all traction and/or PG-59.1.1.4 Piping within the boiler proper may be

portableboilersand for forced circulation and electric boilers expandednto grooved holes, seal welded if desired. Bldwof
havinga normal water content not exceeding 100 gal (380 L) are piping of firetube boilers shall battached by threading into a

requiredto extend through only one valve. tappedopening with a threaded fitting or valve at the other end
if exposed to products of combustion, or by PG-59.1.1.1 or
PG-58.3.7 The miscellaneous piping shall include ip- PG-59.1.1.2f not so exposed (see PFT-49).

ing for such items as drains, vents, surface-blofy-stéamand

water piping for water columns, gage glasses and pressure PG-59.1.2 Steam Mains. Provisions shall be made for the
gagesand the recirculation return line for a high—-temperature expansiorand contraction of steam mains connected to boilers,
waterboiler When a drain is not intended for blofptirposes by providing substantial anchorage at suitable points, so that
(whentheboiler is under pressure) a single valve is acceptable, thereshall be no undue strain transmittedhe boiler Steam
otherwisetwo valves in series are required except as permitted reservoirsshall be used on steam mains when heaiyations

by PG-58.3.6. of the steam currents cause vibration of the boiler shell plates.

[ mu"""‘““?‘f.‘.‘?‘
||l'”|| i/ [

I
SR

FIG. PG-59.1 TYPICAL BOILER BUSHINGS

PG-59.1.3 Figure PG-59.1 illustrates a typical form of €on PG-59.2 Requirements for FeedwaterConnections. The
nectionfor use on boiler shelf@r passing through piping such  feedwatershall be introduced into a boiler in such a manner that
asfeed, surface blowb€onnections, etc., and which permits the the water will not be dischaged directly against surfaces
pipes’being threaded in solid from both sides in addition to the exposedo gases of high temperature or to direct radiation from
reinforcing of the opening of the shell. The pipes shml thefire. For pressures of 400 psi (3 MPa) or otlez feedwater
attachedas provided in PG-59.1.1. inlet through the drum shall be fitted with shields, sleeves, or

othersuitable means to reduce théeefs of temperaturdiffer-

In these and other types bbilers where both internal and entialsin the shell or head. Feedwatether than condensate
externalpipes making a continuous passage are empldlyed, returnsas provided for in PG-59.3.6, shall not be introduced
boiler bushing or its equivalent shall be used. throughthe blowof.
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PG-59.3 Requirements for Blowoffs

PG-59.3.1 A blowoff as required herein is defined as a pipe
connectionprovidedwith valves located in the external piping
throughwhich the water in the boiler may be blown out under
pressureexcepting drains such ase used on water columns,
gageglasses, or piping to feedwater regulators, esed for the
purposeof determining theperating condition of such equip
ment. Piping connections used primarily for continuous opera

WISCONSINADMINISTRATIVE CODE
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PG-59.4.1.1 Each superheater shall be equipped with at
leastone drain connection so locatasito most ééctively pro
vide for the proper operation of the apparatus.

PG-59.4.1.2Each high—-temperature watmiler shall have
a bottom drain connection of &ast NPS 1 (DN 25) in direct
connectionwith the lowest water space practical for external
piping conforming to PG-58.3.7.

PG-59.5 Requirements for \alves and Fittings. The fol

tion, such as deconcentrators on continuous blowdown SyStemsiowing requirements apply to the use of valves and fittings in the

arenot classed as blowfsfbut the pipe connectiorsd all fit
tingsup to and including the first shutafalve shall be equait
leastto the pressure requirements for the lowest set presbure
any safety valve on the boiler drum and with tweresponding
saturated-steamemperature.

PG-59.3.2 A surface blowdfconnectionshall not exceed
NPS21/, (DN 65), and the internal pipe and the terminal-con
nectionfor the external pipe, when used, shall form a continuous

boiler proper
PG-59.5.1 Steam Stop Alves

PG-59.5.1.1If a shutdfvalve is used between the boiler and
its superheatethesafetyvalve capacity on the boiler shall com
ply with the requirements of PG-67.2 and PG-70, except as pro
vided for in PG-59.5.1.2, no credit being taken for the safety
valve on the superheateand the superheater mustdspiipped

passagehut with clearance between their ends and arranged soWith safety valve capacity as required by PG-68. A stipe

that the removabf either will not disturb the otherA properly
designedsteel bushing, similar to or the equivalent of those
shownin Fig. PG-59.1, or a flanged connection shall be used.

PG-59.3.3 Each boiler except forced—flow steam generators
with nofixed steam and waterline and high—-temperature water
boilersshall have a bottom blowdutlet in direct connection
with the lowest water space practicable for external piping con
forming to PG-58.3.6.

PG-59.3.4 All waterwalls and water screens that do not
drainback into the boilerand all integral economizers, shiadl
equippedwith outlet connections for a blowfadr drain lineand
conformto the requirements of PG-58.3.6 or PG-58.3.7.

PG-59.3.5 Except as permitted for miniatupeilers in Part
PMB, the minimum size of blowb€onnections shall be NPS 1
(DN 25), and the maximum size shall be NPS 2(DN 65),
exceptthat for boilers with 100 #:(9.3 n?) of heating surface
or less, the minimum size of blowafonnections may be NPS
3/4 (DN 20).

PG-59.3.6 Condensate retupnnections of the same size
or larger than the size herein specified mayused, and the
blowoff may be connected to them. In swase the blowdf

shall be so located that the connection may be completely

drained.

PG-59.3.7 A bottom blowof pipe when exposed to direct
furnaceheat shall be protected by firebrickather heat resist

is not required at the inlet or the outlet of a reheater or separately
fired superheater

PG-59.5.1.2 When stop valves are installedthe water—
steamflow path between anywo sections of a forced—flow
steamgenerator with no fixed steam and waterline, the safety
valvesshall satisfy the requirements of PG-67.4.4.

DESIGN AND APPLICATION

PG-60 REQUIREMENTS FOR MISCELLANEOUS
PIPE, VALVES, AND FITTINGS

Piping referred to in this paragraph shall be designed in
accordancavith the applicable requirements of ASME B31.1.

PG-60.1Water Level Indicators All boilers having a fixed
waterlevel (steam and water interface) shall havéeast one
gageglass (a transparent device thatmits visual determina
tion of the water level). Boilers not having a fixed water level,
such as forced-flow steangenerators and high—temperature
waterboilers of the forced circulation type, aret required to
havea gage glass. The lowest visible water level in a gage glass
shallbe at leas? in. (50 mm) above the lowest permissible water
level, as determined by the boiler Manufactutdectrode—type
electrichoilers are required to have only one gage glass, regard
lessof MAWP.

Gageglasses having multiple tubular sections shall have a
minimumof 1 in. (25 mm) overlap dhe sections in which the
water level may be visible. Segmented gage glasses, such as
portedor end-connected strip gages, shall be equipped to pro

ing material that is so arranged that the pipe may be inspected."ide obvious visual discrimination between water and vapor in

PG-59.3.8 An opening in théboiler setting for a blowdf

pipe shall be arranged to provide free expansion and contraction.

PG-59.4 Requirements for Drains

PG-59.4.1 Ample drain connections shall be provided
whererequired to permit completirainage of all piping, super
heatersywaterwalls, water screens, integral economizers, high—
temperaturevater boilers, and all other boiler components in
which water may collect. Piping shall confotmthe require
mentsof PG-58.3.6 or PG-58.3.7.
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theindividual sections.

PG-60.1.1 Boilers having a maximum allowable working
pressureexceeding 400 p$B MPa) shall have two gage glasses.
Instead of one dhe two required gage glasses, two independent
remotewater level indicators (two discrete systems that continu
ously measure, transmit, and display water level) maproe
vided.

PG-60.1.1.1When the watedevel in at least one gage glass
is not readily visible to the operator in the area whenetrol
actionsare initiated, either a fiber optic cable (with no electrical
modificationof the optical signal) or mirrors shall be provided
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to transfer the opticamage of the water level to the control area. PG-60.3.3 The upper edge of the water connection between
Alternatively,any combination of two of thiellowing shall be awater column or gage glaasd the boiler shall not be above
provided: thelowest visible water level in the gage glass. No part of this
pipe connection shall be above tpeint of connection at the
(a) an independent remote water level indicator watercolumn.

(b) an independent continuous transmission and display of PG-60.3.4 Connectiongrom the boiler to the water column
animage of the water level in a gage glass. shallbe at least NPS 1 (DN 25). Connectifmsgage glasses
connectedlirectly to the boiler or to an intervening water-col

PG-60.1.1.2 When two independentemote water level  umnshall be at least NP, (DN 15). Connections from the

indicators are in reliable operation (continuousiydicating boiler to the remote level indicator shall be at least RREDN

waterlevel), the one required gage glass may be stiubof 20) to and including the isolation valve and from there to the

shallbe maintained in the serviceable condition. remotelevel indicator at leagt in. (13 mm) O. D. tubing.
PG-60.1.1.3The display of a remote water leveticator PG-60.3.5 Whenthe boiler MANVP exceeds 400 psi (3

shall have a clearly marked minimum water level reference at MPa), lower connections to drums for water columns and
least2 in. (50 mm) above the lowest permissible water level, as remotelevel indicators shalbe provided with shields, sleeves,
determinedby the Manufacturer or other suitable means to reduce tHeafof temperaturdif-

ferentials in the shells or heads.
PG-60.1.6 Each gage glass shall be fitted with a drain cock

or valve having an unrestricted drain opening of not lessifhan PG-60.3.6 The steam and wateonnections to a water eol

in. (6 mm) diameter to facilitate cleaningWhen the boiler umn or a gage glass shall be readily accessible for internal
MAWP exceeds 100 psi (700 kPa), the gage gthad be fur inspectionand cleaning.Some acceptable methods of meeting
nishedwith a connection to install a valved drain to a point of this requirement are by providing a cross or fitting with a back
safedischage. outletat each right—angle turn to permit inspection and cleaning

in both directions, or by using pipe bends or fittings of a type that

Eachgage glass shall beguipped with a top and a bottom  doesnot leave an internal shoulder or pocket in the pipe cennec
shutof valve of suchthrough—-flow construction as to prevent tion and with a radius of curvature that will permit the passage
stoppageby deposits of sediments. If the bottom valve is more of a rotary cleanerScrewed plug closures using threaded con
than?7 ft (2 m) above the floor or platform from whiiths oper nectionsas allowed by PG-39.5.3 are acceptable means of
ated, the operating mechanisshall indicate by its position  accesdor this inspection and cleaning. When the boileA\NRA
whetherthe valve is opeor closed. The pressure—temperature exceed100 psig (VIPa), socket-welded plugs may be used for
rating of valves, fittings, and piping shall be at least equal to the this purpose in lieu of screwed plugs. If the water connection to
boiler MAWP and the corresponding saturated—steam tempera the water columnhas a rising bend or pocket that cannot be
ture. drainedby mean®f the water—column drain, an additional drain

_ shallbe placed on this connection so that it may be blofio of
Straight-rurglobe valves shall not be used on such connec clearany sediment from the pipe.

tions. Automatic shutdfvalves, if permitted to be used, shall

conformto the requirements given in A-18. PG-60.3.7 Shutof valves, if provided in the pipe connec
tions between a boiler and a water column or between a boiler
PG-60.2 Water Columns andthe shutdfvalves requiredor the gage glass (PG-60.1.6),
o shall be of such through—flow construction tasprevent stop
PG-60.2.1 A water column shall be so mountt it will pageby deposits of sediment and shall indicate whetherarey

becorrectly positioned, relative the normal water level under open or closed position of the operating mechanism.
operatingconditions.

Some examples of acceptable valves are:
PG-60.2.3 Each water column shdde furnished with a cen

nectionof at least NP§/,4 (DN 20) to install a valved drain to a (a) outside-screw—and-yoke type gate valve

safepoint of dischage. . )
(b) lever-lifting—typegate valve with permanently fastened

PG-60.2.4 The desigrand material of a water column shall ~ lever

complywith the requirements of PG-8.2, PG-8.3, &@42. .
i a (c) stopcock with the plug held place by a guard or gland

PG-60.3 Connections (d) ball valve

PG-60.3.1 Gage glasses that are required by PG-§igall
be connected directly to the shell or drum of the boiler or to an
interveningwater column. When two gage glasses are required,

bothmay be connected to a single water column. (1) The boiler MAVP shall not exceed 250 psig (1.7 Mpa).

Suchvalves shall be locked or sealed open except undéslthe
lowing additional conditions:

PG-60.3.2 The lower edge of the steam connection between  (2) The boiler shall not be hand fired or fired with sdliel
awater column or gage glass in the boiler shall not be below thenotin suspension.
highestvisible water level in the gage glass. There shall be no
sagor offset in the piping that will permthe accumulation of (3) Interlocks between the valve and the burner contrel sys
water. temshall stop fuel supply and prevent firindpenever the valve
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betweenthe 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
ciable amount of steam or water therefrom, no outlet-con
nectionsshall be place@n the piping connecting a water ol
umn or gage glass to a boileNo outlet connections shall be
placedon the piping connecting a remote level indicator to the
boiler or to a water column for any function other than water
level indication.

PG-60.3.9 An acceptable arrangement is shown in Fig.
PG-60.

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

PG-60.4 Gage CocksNot required

PG-60.5Water Fronts. Each boiler fitted with a water jack
etedboiler—furnace mouth protectaor similar appliance hav
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minimum size of a syphon, if used, shall¥gin. (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 thard/3 times this pressure.

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

PG-60.6.2.1 At the boiler or superheater out{ébllowing
thelast section which involves absorption of heat), and

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

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

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

PG-60.6.4 Each high—temperature water boiler shall have a
temperaturgyage so located and connectiegt it shall be easily
readable.The temperature gage shall be installed so that it at all
timesindicates theéemperature 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 5004(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 tiwler at a
pressuref 3% higher than the highest settingaaly safety valve
onthe boiler For boilers that are fired with solid fuel not in-sus
pension,and for boilers whose setting or heat source can con
tinueto supply suffcient heat to cause damage to the boiler if the

ing valves on the pipes connecting them to the boiler shall havefeedsupply is interrupted, one such meangeefling shall not
thesevalves locked or sealed open. Such valves, when used,,q susceptible to the same interruption as the ptret each

shallbe of the straightway type.
PG-60.6 Pessue Gages

shall provide suficient water to prevent damage to the boiler

PG-61.2 Except as provided for in PG-61.1, a boiler fired

PG-60.6.1 Each boiler shall have a pressure gage so locatedPY 925€0us, liquid, or solidel in suspension, or heated by eom

thatit is easily readableThe pressure gage shall be installed so
thatit shall at all times indicate the pressure in the hoitgach
steamboiler shall have the pressure gage connected sighm
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 madye located near the boiler
providing it is locked or sealed in the open positiddo other
shutoffvalves shall béocated between the gage and the boiler

or connection shall containsyphon or equivalent device that

bustionturbine engine exhaust, may be equipped with a single
meansof feeding waterprovided means are furnished tbe
shuttingoff of its heat input prior to the wattvel reaching the
lowestpermissible level established by PG-60.

PG-61.3 For boilers having a water—heating surfaceatf
morethan 100 # (9.3 n¥) the feecconnection to the boiler shall
not be smaller than NPX, (DN 15). For boilers having a water—

The pipe connection shall be of ample size and arranged so thafeatlngsurface more than 10(:45.3 nP) the feed connection

it may be cleared by blowing out. For a steam boiler the gage

o the boiler shall not be less than N#S(DN 20).

PG-61.4 High—temperature water boilers shall be provided

will develop and maintain a water seal that will prevent steam with means of adding water to the boiler or system while under
from entering the gage tube. Pressure gage connections shall bgressure.

suitablefor the maximum allowable working pressure &
peratureput if the temperature exceeds 486208 C), brass

PG-61.5 A forced-flow steam generator with no fixed steam

or copperpipe or tubing shall not be used. The connections to andwaterline shall be provided with a source of feediapable
the boiler, except the syphon, if used, shall not be less than NPSof supplying water to the boiler at a pressure not less than the

1/, (DN 8) but where steel or wrought iron pipe or tubing is used,

they shall not be less tha in. (13 mm) inside diameteiThe
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expectedmaximum sustained pressure at the boiler inlet, as
determinedy the boiler Manufacturgcorresponding to opera
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tion at maximum designed steaming capacity with maximum
allowableworking pressure at the superheater outlet.

SAFETY VALVES AND SAFETY RELIEF VALVES19

19 safety \alve: An automatic pressure relieving device actuated by the
static pressure upstream of the valve and characterized by full opening pop
action. It is used for gas or vapor service.

Relief \alve: An automatic pressure relieving device actuated by the static
pressure upstream of the valve which opens further with the increase in
pressure over the opening pressure. It is used primarily for liquid service.

Safety Relief ®llve: An automatic pressure-actuated relieving device
suitable for use either as a safety valve or relief valve, depending on applica
tion.

Unless otherwise defined, the definitions relating to pressure relief devices
in Appendix | of ASME PTC 25-1994, Pressure Relief Devices, shall.apply

PG-67 BOILER SAFETY VALVE REQUIREMENTS

PG-67.1 Each boiler shall have at least one safety valve or
safetyrelief valveand if it has more than 50¢ f47n¥) of bare
tubewater—heating surface, or if an electric boiler haewer
input more than 1,100 kWit shall have two or more safety
valvesor safety relief valvesFor a boiler with combined bare
tubeandextended water—heating surface exceeding 50@ 7t
m2), two or more safety valves or safety relief valves are
requiredonly if the design steam generating capacity of the
boiler exceeds 4,000 Ib/hr (800 kg/hr). ganic fluid vaporizer
generatorgequire special consideration as given in Part PVG.

PG-67.2 The safety valve or safety relief valve capacity for

DEPARTMENT OF COMMERCE
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PG-67.2.6 Any economizer that may be shuf sbm the
boiler, thereby permitting the economizer to become a fired
pressuresessel, shall have one or more safety relief vahits
a total dischage capacityin Ib/hr (kg/hr), calculated from the
maximum expected heat absorption in Btu/hr (W), as deter
minedby the Manufacturedivided by 1,000 (1.6). This abserp
tion shall be stated in the stamping (PG-106.4).

PG-67.3 One or more safety valves the boiler proper shall
be set at or below the maximuailowable working pressure
(exceptas noted in PG-67.4). If additional valves are used the
highestpressure setting shall not exceed the maximum allow
ableworking pressure by more than 3%. Teenplete range of
pressuresettings of all the saturated—steam safety valves on
boiler shall not exceed 10%f the highest pressure to which any
valveis set. Pressure setting of safety relief valves on high—tem
peraturewater boilerd® may exceed this 10% range.

20 safety relief valves in hot water service are more susceptible to damage
and subsequent leakage, than safety valves relieving steam. It is recom
mended that the maximum allowable working pressure of the boiler and the
safety relief valve setting for high—temperature water boilers be selected
substantially higher than the desired operating pressure so as to minimize the
times the safety relief valve must lift.

PG-67.4 For a forced—flow steam generator with fneed
steamand waterline (Fig. PG-67.4), equipped with automatic
controlsand protective interlocks responsive to steam pressure,
safetyvalves may be provided in accordance with the above
paragraphsor the following protection against overpressure

eachboiler (except as noted in PG-67.4) shall be such that theShallbe provided:

safetyvalve, or valves will dischge allthe steam that can be
generatedby the boiler without allowing theressure to rise

morethan 6% above the highest pressure at which any valve is
set and in no case to more than 6% above the maximum- allow

ableworking pressure.

PG-67.2.1The minimum required relieving capacity of the

PG-67.4.1 One or more power—actuated pressefiving
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
pressuretthe superheater outlet, as shown in the master stamp
ing (PG-106.3),is exceeded. The total combined relieving

safetyvalves or safety relief valves for all types of boilers shall capacityof the power—actuated relieving valves shall be not less
notbe less than the maximuiesigned steaming capacity at the than 10% of the maximum design steaming capacity of the
MAWP of the boiler asdetermined by the Manufacturer and ~Poiler under any operating condition as determinedtey
shallbe based on the capacity of all the fuel burning equipment Manufacturer. The valve or valves shall be located in the pres

aslimited 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 &ct of such firingn the total
required capacity When auxiliary firing is to be used place
of waste heat recoverthe minimum required relieving capacity
shallbe based on auxiliary firing or waste heat recquehjch
everis higher

PG-67.2.3 The 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 (1.6).

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

surepart system where they will relieve the overpressure.

21 The power-actuated pressure relieving valve is one whose movements to
open or close are fully controlled by a source of power (electraitysteam,

or hydraulic). The valve may disclgarto atmosphere or to a container at

lower pressure. The disclgarcapacity may befatted by the downstream
conditions, and suchfetts shall be taken into account. If the power—actu

ated pressure relieving valves are also positioned in response to other control
signals, the control impulse to prevent overpressure shall be responsive only
to pressure and shall override any other control function.

An isolating stop valve of the outside—screw—and-yoke or
ball typemay be installed between the power—actuated pressure
relieving valve 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
of the inlet of the power—actuated pressure relieving valve. If the
isolatingstopvalve is of the ball type, the valve shall include a
meansto clearly identify whether the valve is in the open or
closedposition. If the isolating stop valve is power actuated (air
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motor, hydraulic, etc.), ananual override mechanism shall be
provided.

Maximum overpressure
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Maximum popping pressure
spring-loaded safety valves
(PG-67.4.2)

j;_ (PG-67.4.2 and PG-67.4.3) ¥
3%
1 - I
~_t . 3 I
e Actual design pressure
) |
- i 17%
Pressure, psi {(MPa) 1 Opening pressure '
\\i power-actuated valves Master stamping
=TT l pressure
Minimum design pressure
- -
' -
X l i
- F-—»——- Steam-water flow direction —ﬁ._.{
]
(8) (A) (C} Throttle
Check o @i 2) intet
valve \/\ /
{ Economizer ~ Water Superheater Superheater Turbine
Boiter feed walls
pump

Pressure Alternate Reguirements for Safety Valves

(A} = master stamping (PG-106.3)

(B) = componentdesign atinletto stop valve (5) (PG-67.4.4.1) Relief Valve Flow Capacity (minimum, based on rated capacity
(C} = turbine throttle inlet (ANSI/ASME B31.1, paragraph of boiler)

122.1.2, A 4)

(1)

10 —30% (PG-67.4.1)

(2) = onevalve minimum (PG-68.1)
Pressure Relief Valves (2} + {3} when downstream to stop valve (5) =
(1) = power actuated (PG-67.4.1) that required for independently fired superheaters (PG-68.3)
(2), (3}, and (4) = spring loaded safety (PG-67.4.2) (4) = 10% total with minimum of 2 valves when there is a stop
(5) = superheater stop (PG-67.4.4) valve (5} (PG-67.5.3.3)

(2) + (4)=10% with minimum of 2 valves when there is na

Relief Valve Flow Capacity {minimum, based on rated capacity
of boiler]

(1)

10 — 30% (PG-67.4.1)

stop valve (5) (PG-67.4.3.3)

Relief Valve Opening Pressure (maximum)

(2) = minimum of one valve (PG-68.1) (1) = (A), and (B} when there is stop valve (5) (PG-67.4.1)
(2) + (3) when downstream to stop valve (5) = (2), (3), and {4) = (A) + 20% (PG-67.4.3.3)

that required for independently fired superheaters (PG-68.3) (5) = (A) (PG67.4.1}
(2) + (3)+ (4)=100% — {1) (PG-67.4.2)

Automatic Pressure Controls (PG-67.4.3)
(a) at {C) for normal operation under load (PG-67.4.3.2.1)
(b) at (A} + 10% to overide controi (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}

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)

() = (A)(PG-67.4.1)

FIG. PG-67.4 REQUIREMENTS FOR PRESSURE RELIEF FORCED-FLOW STEAM GENERATOR
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Power—actuategressure relieving valves discharg to
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will lift at a pressure no higher than 20% above the maximum

intermediate pressure and incorporated into bypass and/or allowableworking pressure as shown in the mastamping
startupcircuits by the boiler Manufacturer need not be capacity (PG-106.3).

certified. Instead, they shall be marked by the valve manufac

turerwith a capacity rating at a set of specified inlet pressure and PG-67.4.3.4 At least two of these spring-loaded safety

temperatureconditions. Power—actuated pressuedieving
valvesdischaging directly to atmosphere shall be capacity cer
tified. This capacity certificatioshall 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 Spring-loaded safety valves shall be provided,
havinga total combined relievingapacity including that of the
power—actuatedpressure relievingcapacity installed under
PG-67.4.10f not less than 100% of the maximum designed
steamingcapacity of the boileias determined by the Manufac

turer,except the alternate provision of PG-67.4.3 are satisfied.

In this total, no credit in excess of 30% of the total required
relieving capacity shall be allowed for the power—actuated-pres
surerelieving valves actually installed. Ay all of the spring—
loadedsafety valves may be set above the maxinallowable
working pressure of thearts to which they are connected, but
the set pressures shall be such that when all of thabes
(togethemwith the power—actuated pressure relieving valaes)

valvesshall be equipped with a device that directly transmits the
valve stem lift action to controls that will stop tflew of fuel
andfeedwater to the boilefThe control circuitry to accomplish
this shall be arranged in a “fail-safe” manner (see Note).
Note: “Fail-safe” shall mean a circuitry arranged as either of the following:

(a) Enenize to trip: There shall bet least two separate and independent trip
circuitsserved by two power sources, to initiate and perform the trip action. One
powersource shall be a continuously ajeat DC battery The second source shall
bean AC-to-DCconverter connected to the DC system toghdne battery and
capableof performing the trip action. The trip circuits shall be continuously moni
toredfor availability.

It is not mandatory to duplicate theechanism that actually stops the flow of
fuel and feedwater

(b) De—-enegize to trip: If the circuits are arrangiedsuch a way that a continu
oussupply of power is required to ke#ye circuits closed and operating and such
thatany interruption of power supply will actuate the trip mechanism, tisergke
trip circuit and single power supply will be enough to meet the requirewights
subparagraph

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

in operation the pressure will not rise more than 20% above thetainedwithin thesame plant as the boiler and which is arranged

maximum allowable working pressure of any part of the hoiler
exceptfor the steam piping between the boiler andgtime
mover.

PG-67.4.3 The totalinstalled capacity of spring loaded
safetyvalves may be less than treguirements of PG-67.4.2
providedall of the following conditions are met.

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 syst

to actuate the controlnd devices continuously in the event of
failure or interruption of any other power sources.

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

PG-67.4.4.1 The power-actuated pressurelieving
valve(s) required by PG-67.4.1 shall also receive a control
impulseto open when the maximum allowable working pres

temfor power generation (i.e., a single boiler supplying a single sureof the component, having the lowest pressure upstream to

turbine—generataunit).

PG-67.4.3.2 The boiler shall berovided with automatic

the stop valve, is exceeded; and

PG-67.4.4.2 The spring-loaded safety valves shall be

devices, responsive to variations in steam pressure, which located to provide the pressure protection requirements in

includenot less than all the following:

PG-67.4.3.2.1A controlcapable of maintaining steam pres
sureat the desired operating level andmaddulating firing rates

PG-67.4.2r PG-67.4.3.

PG-67.4.5 A reliable pressure-recording device shall
alwaysbe in service and records kept to proedeence of con

andfeedwater flow in proportion to a variable steam output; and formity to the above requirements.

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

PG-67.5 All safety valves or safety relief valves shall be so
constructedhat the failure of any part cannot obstruct the free

sure exceeds the maximum allowable working pressure as andfull dischage of steam and water from the valve. Safety

shownin the master stamping (PG-106.3) by 10%; and

PG-67.4.3.2.3A direct—acting overpressure—-trip—actuating

valvesshall be of the direct spring—loaded pop type, with seat
inclined at any angle between 45 deg and 90 deg, inclusive, to
the center line of the spindle. The cheknt of dischage of

mechanismusing arindependent pressure sensing device, that safetyvalves shall be determined by actual steam flow measure

will stop the flow of fuel and feedwater to the boera pressure

mentsat a pressure not more than 3% above the pressure at

higherthan the set pressure of PG-67.4.3.2.2, but less than 20%yhich the valve is set to blow and when adjusted for blowdown
abovethe maximum allowable working pressure as shown in the in accordance with PG-69.1.4. The valves shall be credited with

masterstamping (PG-106.3).

PG-67.4.3.3There shall be not less than tefring—loaded

safetyvalves and the total rated relieving capacity of the spring—

capacitiesas determined by the provisions of PG-69.2.

Safetyvalves or safety relief valves may be used that give any
openingup to the full dischge capacity of the area of the open

loadedsafety valves shall be not less than 10% of the maximum ing of the inlet of the valve, provided the movement of the steam

designedsteaming capacity of the boiler dstermined by the

Manufacturer. These spring-loaded safety—valves may be set

abovethe maximum allowable working pressure of the parts to

safetyvalve is such as not to induce lifting of water in the hoiler

Deadweightor weighted lever safety valves or safety relief

which they are connected but shall be set such that the valvesvalvesshall not be used.
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For high—temperature watéoilers safety relief valves shall

WISCONSINADMINISTRATIVE CODE

30

superheateis atleast 75% of the aggregate valve capacity

beused. Such valves shall have a closed bonnet. For purposesequired.

of selection the capacity rating of such safety relief valves shall

be expressed in terms of actual steam flow determined on the

samebasis as for safety valves. In addition the safety relief
valvesshall be capable of satisfactargeration when relieving
water at the saturation temperature corresponding to the pres
sureat which the valve is set to blow

PG-67.6 A safety valve or safety relief valve over NPS 3

PG-68.3 Every separatelfired superheater which may be
shutoff from the boiler and permit the superheater to become a
fired pressure vessel shall have one or more safety valves having
a dischage capacity equal to 6 Ib (29 kg/hr) of steam hpmur
persquare foot (square meter) of superheater surface measured
on the side exposed to the hot gasess an alternative the
Manufacturemay also calculate the minimusafety valve dis

(DN 80), used for pressures greater than 15 psig (100kPa), shallchargecapacity in Ib (kg) of steaper hour from the maximum

havea flanged inlet connection or a weld-end inlet connection.
The dimensions of flanges subjected to boiler pressure shall con
form to the applicable ASME Standards as given in PG4
facing shall be similar to those illustrated in the Standard.

PG-67.7 Safetyvalves or safety relief valves may have
bronzeparts complying witteither SB-61, SB-62, or SB-148,

providedthe maximum allowable stresses and temperatures do

not exceed the values given iatlle 1B of Section Il, Part D, and
shall be markedo indicate the class of material used. Such
valvesshall not be used on superheaters delivering steam at
temperaturever 450F (230°C) for SB-61 and SB-148, and
306°F (150°C) for SB-62, and shall not hesed for high—tem
peraturewater boilers.

PG-68 SUPERHEATER AND REHEATER SAFETY
VALVE REQUIREMENTS

PG-68.1 Except apermitted in PG-58.3.1, every attached
superheateshall have one or more safety valves in the steam
flow path between the superheater owttet the first stop valve.
Thelocation shall be suitable for the service intendedstadi

providethe overpressure protection required. The pressure drop

upstreanof each safety valve shall be considered in the deter
minationof setpressure and relieving capacity of that valve. If
the superheater outlet header has a full, free steam passage fro
endto end and is so constructed that stésusupplied to it at
practicallyequal intervals throughout its length so that there is
a uniform flow of steam through the superheater tanekhe
headerthe safety valve, or valves, may be located anywinere
the length of the header

PG-68.2 The dischaye capacity of the safety valve, or
valves,on an attached superheater may be included in determin
ing the number and size of the safety valves for the hgiter
vided there are no intervening valves betweenghpgerheater
safetyvalve and the boileand provided the disclg® capacity
of thesafety valve, or valves, on the bojlas distinct from the
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expectecheat absorption (as determineyglthe Manufacturer)
in Btu/hr (W), divided by 1,000 (1.6). In the case of electrically
heatedsuperheaters, the safetglve capacity shall be based
upon31/, Ib (1.6 kg)/hr/kW input. The number of safety valves
installedshall be such that the total capadgyat least equal to
that required.

PG-68.4 Every reheater shall have one or more safety
valves,such that the total relieving capacity is at least equal to
the maximum steam flow for which the heater is designed. The
capacityof the reheater safety valves shall noirtmtuded in the

E1'equiredrelieving capacity for the boiler and superheater

Oneor more valves with a combined relieving capacity not
lessthan 15% of the required total shall be located aliveg
steamflow path between the reheater outlet and the first stop
valve. The pressure drop upstream of the valves on the outlet
sideof the reheater shall m®nsidered in determining their set
pressure.

PG-68.5 A soot blower connection may be attached to the
sameoutlet from the superheater or reheater that is used for the
safetyvalve connection.

PG-68.6 Every safety valve used on a superheater or
reheaterdischaging superheated steam at a temperature over

A50°F (230°C) shall have aasing, including the base, bedy

andbonnet and spindlef steel, steel allgyor equivalent heat-
resistingmaterial.

Thevalve shall have a flanged inlet connectiona weld-
endinlet connection. It shall have the seat and disk of suitable
heaterosive and corrosive resisting material, #respring fully
exposeddutside of the valve casing so that it shall be protected
from contact with the escaping steam.

PG-68.7 The capacity of a safety valve on superheated
steam shall be calculated by multiplying the capacity deter
minedin accordance with PG-69.2 by the appropriate superheat
correctionfactorKgp, from Table PG-68.7.
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TABLE PG-68.7
SUPERHEAT CORRECTION FACTOR, K,

Flowing Superheat Correction Factor, Ky, Total Temperature, °F, of Superheated Steam
Pressure
{psia) | 400 | 450 | 500 | 550 | 600 | €50 | 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 | 0.724 | 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
200 ... | 0968 | 0.957 | 0.926 | 0.896 | 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 s 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 S oy 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 — — 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 A 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
550 | oo | 0962 1 0.952 | 0.918 | 0.889 | 0.864 | 0.842 | 0.822 | 0.803 | 0.785 | 0.769 | 0.754 | 0.740 | 0.726 | 0.713 | 0.701
600 - s & 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 = 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 S - . 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 o == g it 3 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 & 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 s s = 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
200 . P o 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 s s R 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 P pr c 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 2 s s 3L 3 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
1100 s s S s 0.962 | 0.931 { 0.896 | 0.867 | 0.842 | 0.820 | 0.800 | 0.781 | 0.764 0.749 | 0.734 | 0.720 | 0.707
1150 o = s R 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 " . i e 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
1250 G i P . 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 s F o SR 0.973 1 0.952 | 0.910 | 0.878 | 0.850 | 0.826 | 0805 | 0.786 | 0768 | 0.752 0.737 | 0.723 | 0.709
1350 i B - o 0.977 1 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 s ug e 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 e e SR _— 0.987 | 0.968 | 0.922 | 0.886 | 0.857 | 0.832 | 0.809 | 0.790 | 0.771 0.754 1 0.739 | 0.724 | 0.711
1500 p_— a— 5 s s 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 s R S T i 0.972 | 0.930 | G.892 | 0.861 | 0.835 | 0.812 | 0.792 | 0.773 | 0.756 | 0.740 0.726 | 0.712
1600 . . i w B i 0.973 |1 0.934 | 0.894 | 0.863 | 0,836 | 0.813 | 0.792 | 0.774 | 0.756 Q.740 | 0.726 | 0.712
1650 sl T i - - 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 | ... e . . co. 1097310938 | 0.895 | 0.863 | 0.835 | 0.811 | 0.790 | 0.771 | 0.754 | 0.738 | 0.723 | 0,709
1750 e g AVERE L i M 0.974 | 0.940 | 0.896 | 0.862 | 0.835 | 0.810 | 0.789 | 0.774 | 0.752 0.736 | 0.721 | 0.707
1800 o s s 3 S i D 0.975 | 0.942 | 0.897 | 0.862 | 0.834 | 0.810 | 0.788 | 0.768 | 0.751 0.735 | 0.720 | 0.705
1850 W 2 3 ik A . 0976 1 0944 | 0.897 | 0.862 | 0.833 | 0.809 | 0.787 | 0.767 | 0749 | 0.733 0.718 | 0.704
1200 - o —_— o 3 o 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 i o SR T 4 i 0.979 | 0.949 | 0.898 | 0.B61 | 0.832 | 0.806 | 0.784 | 0.764 | 0.746 0.729 | 0.714 | 0.700
2000 I W B - - 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 CENE $4 3 . P - 0.985 | 0.954 | 0.899 | 0.860 | 0.830 | 0.804 | 0.781 | 0.761 | 0.742 0726 | 0.710 | 0.696
2100 P s a4 w312 iy 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 e TR i § el e - 0.956 | 0.900 | 0.859 | 0.827 | 0.801 | 0.778 | 0.757 | 0.738 | 0.722 0.706 | 0.692
2200 - . - o s = @ s b 0.955 | 0.901 | 0.859 | 0.826 | 0.799 | 0.776 | 0.755 | 0.736 | 0.720 0.704 | 0.690
2250 s R S 5 2 2 il 0.954 | 0.901 | 0.858 | 0.825 | 0.797 | 0.774 | 0.753 | 0.734 | 0.717 | 0.702 0.687
2300 o . e i & . e 0.253 | 0.901 | 0.857 | 0.823 | 0.795 | 0.772 | 0.751 | 0.732 | 0.715 0.699 | 0.685
2350 s o SR St . . 0.952 | 0.902 | 0.856 | 0.822 | 0.794 | 0.76¢9 | 0.748 | 0.729 | 0.712 0.697 | 0.682
2400 N P - e s e 0.952 | 0.902 | 0.855 | 0.820 | 0.791 | 0.767 | 0.746 ] 0.727 | 0.710 | n.694 0.679
2450 e e ] S i o 0.951 | 0.902 | 0.854 | 0.818 | 0.789 | 0.765 | 0.743 | 0.724 | 0.707 0.691 | 0.677
2500 iy - . — _ T 0.951 | 0.902 | 0.852 | 0.816 | 0.787 | 0.762 | 0.740 | 0.721 | 0.704 0.688 | 0.674
2550 e S e e 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 . Py ] s g 0.951 | 0.903 | 0.849 | 0.812 | 0.782 | 0.756 | 0.735 | 0.715 | .0.698 0.682 | 0.664
2650 | ... .y st i 55 - 10952 | 0.903 | 0.848 | 0.809 | 0.779 | 0.754 | 0.731 | 0.712 | 0.695 | 0.679 | 0.664
2700 e - . — o, ez 0.952 | 0.903 | 0.846 | 0.807 [ 0.776 | 0.750 | 0.728 | 0.708 | 0.691 | 0.675 0.661
2750 srse s ey e s Fiee 0.953 | 0.903 | 0.844 | 0.804 | 0.773 | 0.747 | 0.724 | 0.705 | 0.687 | D.671 0.657
2800 - - . W B e 0.956 | 0.903 | 0.842 | 0.801 | 0.769 | 0.743 | 0.721 | 0.701 | v.684 | 0.668 0.653
2850 e < SV By — . 0.959 |1 0.902 | 0.839 | 0.798 | 0.766 | 0.739 | 0.717 | 0.697 | 0.679 0.663 | 0.649
2900 P B T e g e 0.963 | 0.902 | 0.836 | 0.794 | 0.762 | 0.735 | 0.713 | 0.693 | 0.675 | 0.659 0.645
2950 s s s “ ws s =% Foe — 0.902 | 0.834 | 0.790 | 0.758 | 0.731 | 0.708 | 0.688 | 0.671 | 0.655 0.640
3000 i i C _— - wrny wii v 0.901 | 0.831 | 0.786 | 0.753 | 0.726 | 0.704 | 0.684 | 0.666 | 0.650 0.635
3050 ¢ s § o ) 5 . C S - 0.899 | 0.827 | 0.782 | 0.749 | 0.722 | 0.699 | 0.679 | 0.661 | 0.645 0.630
3100 » b ¢ e . srae it s i s 0.896 | 0.823 | 0.777 | 0.744 | 0.716 | 0.693 | 0.673 | 0.656 | 0.640 0.625
3150 5 e 2 Y s A " . pics 0.894 | 0.819 | 0.772 | 0.738 | 0.711 | 0.688 | 0.668 | 0.650 | 0.634 | 0.620
3200 A - - o - o e L B 0.B89 | 0.815 | 0.767 | 0.733 | 0.705 | 0.682 | 0.667 | 0.644 | 0.628 0.614
PG-69 CERTIFICA TION OF CAPACITY OF SAFETY PG-69.1.1 Capacity certlflcat_lor_l tests shall be conducted
AND SAFETY RELIEF VALVES usingdry saturated steam. The limits for test purposes shall be

98% minimum quality and 2T (10°C) maximum superheat.
PG-69.1 Before the Code symbol is applied to any safety or ¢ ectionfrom within these limits may be made to the dry satu
safety relief valve, the valve manufacturer shall have the reliev ratedcondition.
ing capacity of his valves certified in accordance withptreyi-
sionsof this paragraph.
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PG-69.1.2Tests shall be conducted at a pltee meets the If the values derived from the testidg not fall between the
requirement®f A-312. minimumand maximum slope values, the Authorized Observer

shallrequire that additional valves be tested at the rate of two for
PG-69.1.3 Capacity test data reports for each valve design eachvalve beyond the maximu@and minimum values with a
and size, signed by the manufactuaed Authorized Observer  limit of four additional valves.
witnessing the tests, together with drawings showleyalve o )
construction,shall be submitted to the ASME designee for ~ Therelieving capacity to be stamped on the valve shall not
review and acceptanci®. exceedd0% of the average slope times the absaotzimula

tion pressure:

22 valve capacities are published in “Pressure Relief Device Certifications.”
This publication may be obtained from the National Board of Boiler and
Pressure ®ssel Inspectors, 1055 Cruppered Columbus, OH 43299. (U.S. Customary Units)

rated slope = 0.90 x average slope

PG-69.1.4 Capacity certification teshallbe conducted at ~ Stampectapacity ated slope (1.03 x set pressure + 14.7) or (set
apressure that does not exceed the set pressure by 3% or 2 pgfessurer 2 psi + 14.7), whichever is greater
(15 kPa), whichever is greateSafety and safety relief valves (SI Units)

shallbe adjusted so that the blowdown does not exceed 4% Ofstam eccapacity <rated slope (1.03 set pressure + 0.101) or
the set pressure. For valves aebr below 100 psi (700 kPa), (set Fr)essu?e + %—015 MPaE 0 1'01) Whri)chever s réater
the blowdown shall be adjusted so as not to exceed 4 psi (30 P ' ’ ’ 9

kPa). Safety valves usesh forced—flow steam generators with PG-69.2.3 Coefficient of Discharge Method. A coefi-
no fixed steam and waterline, and safety relief valves used onjentof dischage for the design, K, may be established for a spe
high-temperaturevater boilers shall be adjusted so that the cific valve design according to the following procedure:
blowdowndoes not exceed 1086 the set pressure. The reseat
ing pressure shall be noted and recorded. (a) For each design, the safety or safety relief valve manufac
turer shallsubmit for test at least three valves for each of three
PG-69.2 Relieving capacities shall be determined using one differentsizes (a total of nine valves). Each valve of a gsiee
of the following methods. shallbe set at a diérent pressure, covering the range of pres
suresfor which the valve will be used or the range available at
PG-69.2.1 Three \alve Method. A capacity certification the facility where the tests are conducted.
testis required on a set of three valves for each combination of )
size,design, anghressure setting. The capacity of each valve of ~ (0) Tests shall be madm each safety or safety relief valve
the set shall fall within a range &5% of the average capacity ~ t0 determine its lift at capacityopping, and blowdown pres
If one of the three valves tested falls outside this range, it shalliSures,andactual relieving capacityAn individual coficient,
bereplaced by two valves, and a new average shall be calculated<p. shall be established for each valve as follows:
basedon all four valves, excluding the replaced valve. Failure
of any of the four capacities to fall within a rangetb6%6 of the
newaverage shall be cause to refuse certification of that particu

lar valve design. Whereactual flow is determined by test and theoretical flow

o ) o ] W+ is calculated by one of the following equations:
Therated relieving capacity for eacombination of design,  For 45 deg seat

size,and test pressure shall be 90% of the average capacity

Kp = actual flow = individual codfcient of dischage
theoretical flow

(U.S. Customary Units)

PG-69.2.2 Slope Method. If a Manufacturer wishes to W =51.5 xmDLP x 0.707
applythe Code Symbol to a design of presseafief valves, four )
valvesof each combination gfipe size and orifice size shall be (Sl Units)
tested. These four valvehallbe set at pressures that cover the Wr =5.25 x1DLP x 0.707
approximateange of pressurdser which the valve will be used
or covering the range available at the certified test facility that
shallconduct theests. The capacities based on these four tests(U.S. Customary Units)
shallbe as follows: Wr = 51.5 x1DLP

For flat seat

(a) Theslope W/P of the actual measured capacity versus the(SI Units)
flow pressure for each test point shall be calculated and aver Wy = 5.25 xnDLP

aged:
g For nozzle
slope= W = measured capacity (U.S. Customary Units)
P absolute flow rating pressure W, = 51.5AP
All values derived from the testing must fall withis% of (SI Units)
the average value: Wr =5.25AP
minimum slope = 0.95 x average slope where
A = nozzle throat area, th(mmn?)
maximum slope = 1.05 x average slope D = seat diametem. (mm)
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L = lift at pressuré, in. (mm)
P = (1.03 x set pressure + 14.7), psia, or

= (set pressure + 2 + 14.7), psia, whichever is greater
W = theoretical flowlIb/hr (kg/hr)

Theaverage of the cdéfientsKp of the nine tests requirethall
bemultiplied by 0.90, and this product shall be taken as the coef
ficientK of that design. All individual coitients ofdischage,

Kp, shall fall within a range af5% of the average cdifient
found. If a valve fails to meet this requirement, the Authorized
Observershall require two additionafalves to be tested as
replacementdor eachvalve having an individual cd@fient,

Kp, outside the:5% range, with a limit of four additional valves.
Failureof a coeficient, Kp, to fall within 5% ofthe new aver

agevalue, excluding the replaced valve(s), shall be cause to

refusecertification of that particular valve design.

The rated relieving capacity of all sizes and set pressures of

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

W< Wr xK

where

K = coeficient of dischage for the design

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

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

The coeficient of dischage for the design shable not greater
than0.878 (the product of 0.9 x 0.975). The &oadnt 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, utdsss
havedemonstrated that the individual ciigént of dischage,

Kp, for valves at the extreme ends of gy&arrange, is within
1+5% of the average caifient, Kp.

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

For pressures over 1,500 psig (10.3 MPa) anth 8200 psig
(22.1MPa), the value ofV shall be multiplied by the correction
factor:

(U.S. Customary Units)
0.1906P - 1,000
0.2292P - 1,061

(SI Units)
27.6P - 1000
33.2P - 1061

PG-69.3 If a manufacturer wishes to apply the Csgimbol
to a power—actuatepressure relieving valve under PG-67.4.1,
onevalve of each combinatioof inlet pipe size and orifice size

DEPARTMENT OF COMMERCE
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appliedto capacity computations in the supercritical region at
elevatedpressures by means of the isentropic flow equation.

(U.S. Customary Units)

P
W =1,135.8090 , W f;

51.45 dP
(SI Units)
W =1135.8095, dw fg
525 dP
where

dW/dP =rate of change of measured capacity with respect to
absolutepressure
P = absolute inlet pressure, psia (MPa)
W = capacitylb of steam/hr (kg/hr)
v = inlet specific volume, #Ib (m3/kg)

Note: The constant 1,135.8 is based gnfactor of 1.30, whicls accurate for
superheatedteam at temperature above approximately Bga30° C). Ininterest
of accuracyother methods of capacity computations must be ugechaeratures
below800°F (430°C) at supercritical pressures.

PG-69.4 Power—actuated pressure relieving vaivasjing
capacitiesertified in accordance with thpovision 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 fct the flow path,
lift, or performance characteristics of the valve, new fests
accordancavith this Section shall be performed.

PG-70 CARACITY OF SAFETY VALVES

PG-70.1 Subject to the minimum number required by
PG-67.1the number of safetyalves or safety relief valves
required shall be determined on the basis of the maximum
designed steaming capacityas determined by the boiler
Manufacturerand the relievingapacity marked on the valves
by the manufacturer

PG-71 MOUNTING

PG-71.1 Whentwo or more safety valves are used on a
boiler, they may be mounted either separately or as twin valves
madeby placing individual valves on Y-bases, or duplex valves
havingtwo valves in the same body casingviTvalves made
by placing individual valves on Y-bases, or duplex valves hav
ing two valves in thsame bodyshall be of approximately equal

to be used with that inlet pipe size shall be tested. The valve shalC@Pacity.

be capacitytested at four diérent pressures approximately eov
eringthe range of the certified test facility on which the tests are

When not more than two valves of thfent sizes are
mountedsingly the relieving capacity of the smaller valve shall

conducted. The capacities, as determined by these four tests, ya not less than 50% of that of thedar valve.
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 line dW/dP shall be
determinedand afactor of (0.90/51.45) x (dW/dP) shall be

PG-71.2 The safety valve or safety relief valve or valves
shall be connected tthe boiler independent of any other €eon
nection,and attached adose as possible to the boiler or the-nor
mal steam flow path, without any unnecessary intervening pipe
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or fitting. Such intervening pipe ditting shall be not longer PG-71.7 Every boiler shall have proper outlet connections
thanthe face—to—face dimension of the corresponding tee fitting for the required safety valve, sgafety relief valve, or valves,
of the same diameter and pressure under the applicable ASMEndependenbf any other outside steam connection, the area of
Standardisted in PG-42 and shall also comply with PG-8 and opening to be at least equalthe aggregate areas of inlet con
PG-39. Every safety valve or safety relief valskall be con nectionsof all of the safety valves or safety relief valves to be
nectedso as to stand in an upright position, with spindle vertical. attachedhereto. An internal collecting pipe, splash plate, or pan
On high—-temperature water boilers of the watertube forced—cir maybe used, provided the total area for inlet of steam thereto is
culationtype, the valve shall be located at the boiler outlet. ot less than twice the aggregate areas of the inlet connections
of the attached safety valve$he holes in such collecting pipes
PG-71.3 The opening or connection betwethr boilerand  shallbe at least/, in. (6 mm) in diameter and the least dimension

the safety valve or safety relief valve shiadlve at least the area iy any other form of opening for inlef steam shall b¥, in. (6
of the valve inlet. No valve of any descriptishall be placed  mpm).

betweerthe required safety valve or safety relief valve or valves
andthe boiley nor on the dischge pipe between the safety valve Suchdimensional limitations to operation for steam need not
or safety relief valve and the atmosphere. When a dgeipipe apply to steam scrubbers or driggsovided the net free steam

is used, the cross—sectional area shall be not less than the full et areaof the scrubber or drier is at least 10 times the total area
areaof the valve outlet or of the total of the areas of the valve of the boiler outlets for the safety valves.

outlets,dischaging there into. It shalbe as short and straight
aspossible and so arranged as to avoid undue stresses on the PG-71.8 If safety valves are attached to a separate steam

valveor valves. drum or dome, the opening betwetre boiler proper and the

. . teamdrum or dome shall be not less than required by PG-71.7.
All safety valve or safety relief valvdischagesshall be so steamdrum or s ss requl y

locatedor piped as to be carried clear from running boards or
platforms. Ample provision for gravity drain shalle made in

the dischage pipe at or near each safety valve or safety relief
valve,and where water of condensation may collect. Each valve
shall have an open gravity drain through the casing below the : :
level of the vaFI)ve geat. y Fdron—andgsteel—bodie?j valves greaterthan 3% above their sptessure. After blowing down,

exceedingNPS 2%, (DN 65), the drain hole shall be tapped not all valves set apressures of 375 psi (2.7 MPa) or greater shall
lessthan NPS/g (DN 10) ' closeat a pressure not lower than 96% of their set pressure,

exceptthat all drumvalves installed on a single boiler may be set
to reseat at a pressumet lower than 96% of the set pressure of
thelowest set drum valveAll valves set at pressures below 375
psi (2.7 MPa) shall have a blowdown not greater than that-speci
fied in the following table, excephat all drum valves installed

The installation of cast iron bodied safety relief valves for ©na Single boiler may be set to reseat at a pressure not lower than
high-temperaturevater boilers is prohibited. thereseating pressure of the lowest set drum valve:

Set Pressure, psi (MPa) Maximum blowdown
PG-71.4 If a mufler is used on a safety valve or safedljef -

valve, it shall have stitient outlet area to prevent back pressure < 67 (500) 4 psi (15 kPa)
from interfering with the proper operation and disgeatapac > 67 (500) and 50 (1 700) 6% of set pressure
ity of the valve. The milér plates or other devices shall be so < :
constructedas to avoid a possibility of restriction of the steam >250 (1700) and < 375 (2 500115 psi (100 kPa)
passagedue to depositMufflers shall not be used on high—tem
peraturewater boiler safety relief valves.

PG-72 OPERATION

PG-72.1 Safety valves shall be designed and construoted
operatewithout chattering and to attain full lift at a pressnoe

Dischargepiping from safety relief valves on high—-tempera
turewater boilers shall be provided with adequate provisions for
waterdrainage as well as the steam venting.

If agreed by théoiler owner and, for new boiler construc
tion, the boiler Manufacturegreater values of blowdown may

Whena safety valve or safety relief valve is exposedub be acceptable. The valves with these greater blowdown values
doorelements that mayfatt operation of the valvi,is permis mustbe so adjusted and marked by the manufacturer
sibleto shield the valve with a satisfactory covéhe shield or o ]
cover shall be properly vented and arranged to pesenvicing Theminimum blowdown for all safety @afety relief valves
andnormal operation of the valve. shallbe 2 psi (13.8 kPa) or 2% of the set pressure, whichever is
greater.

PG-71.5 When a boiler is fitted with twor more safety
valvesor safety relief valves on one connection, this connection ~ Safetyvalves used on forced-flow steam generators with no
to the boiler shall have a cross—sectional area not less than thdixed steam and waterline, and safegjief valves used on high—
combinedareas of inlet connections of all teafety valves or ~ temperaturavater boilers may be set and adjusted to close after
safetyrelief valves with which it connects and shall also meet the blowing down not more than 10% the set pressure. The valves

requirement®f PG-71.3. for these special uses must be so adjusted and marked by the
manufacturer.
PG-71.6 Safety valves may be attached to drums or headers
by welding providecthe welding is done in accordance with PG-72.2 The popping point tolerance plus or minus shall not
Coderequirements. exceedhat specified in the following table:
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Tolerance, Plus or Minus PG-73.1.4The seat of a safety valve shall be fastened to the
Set Pressure, psi (MPa) Erom Set Pressure body of the valve in such a wélyat there is no possibility of the
: seatlifting.
<70 (500) 2 psi (15 kPa)
PG-73.1.5 A body drain below seat level shall be provided
0,
1070? (500) and_s00 (2 3% of set pressure in the valve and this drain shall not be plugged duringfier
field installation. For valves exceeding NP%: (DN 65), the

> 300 (2 100) and 4000 (7 10 psi (70 kPa) drainhole or holes shall be tapped not less than #P®N 10).
000) Forvalves of NPS 2> (DN 65) or smallerthe drain hole shall

> 1000 (7 000) 1% of set pressure not be less thati in. (6 mm) in diameter

PG-73.1.6 In the design of the body of the valve, consider
PG-72.3 Thespring in a safety valve or safety relief valve ationshall be given to minimizing thefetts of water deposits.
shallnot be reset for argressure more than 5% above or below
that for which the valve is marked unless the new setting is  PG-73.1.7 Valves having screwed inlet or outlet connec
within the spring design range established by the manufacturertionsshall be provided with wrenching surfaces to allow for nor
or is determined to be acceptable to the manufacturer mal installation without damaging operating parts.

PG-73.1.8 Means shall be provided in the designatif
valvesfor use under this Section, for sealing all external adjust
ments. Seals shall be installed by the manufacturisrauthe
rized representative, or amssembler at the time of the initial
adjustment.After spring replacememind/or subsequent adjust
ment,the valve shall be resealed. Seals shahstalled in such
amanner as to prevent changing the adjustment withreatk
ing theseal and, in addition, shall serve as a means of identifying

PG-72.4 If the set pressure of a valve is changed so as 10 the manufacturerhis authorized representativa, the assem
requirea new spring, the springhall be acceptable to the  pler making the adjustment.

manufacturer. The spring installation and valve adjustment

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, capacijtand
date shall be furnished and installed, and tlave shall be
resealed.

shallbe performed by the manufactyreis authorizedepresen PG-73.2 Material Selections

tative, or an assembler A new nameplate as described in ) ) ]
PG-110shall be furnished and installeahd the valve shall be PG-73.2.1 Cast iron seats and disks are not permitted.
resealed.

PG-73.2.2 Adjacent sliding surfaces such as guidesl
disksor disk holders shall both be of corrosion resistant material.
Springsof corrosion-resistant material or having a corrosion—
resistantcoatingare required. The seats and disks of safety
valvesor safety relief valves shall be of suitable material to resist
corrosionby the lading fluid.

Note: The degree of corrosion resistance, appropriate to the intended service,
PG-73.1.1 Thedesign shall incorporate guiding arrange  shallbe a matter of agreement between the manufacturer and the purchaser

mentsnecessary to insure consistent operation and tightness.

PG-73 MINIMUM REQUIREMENTS FOR SAFETY
AND SAFETY RELIEF VALVES

PG-73.1 Mechanical Requirements

PG-73.2.3 Materials used in bodies and bonnets or yokes
shall be listed in Section Il, Parts A and B, and identified in
Tables1A and 1B of Sectiot, Part D, as permitted for Section
| construction. Materials used in nozzles, disksl other parts

) ) i “-containedwithin the external structure of the safetysafety
differencebetween the free height and height measured 10 min gjief valves shall be one of the following categories:

afterthe spring has been compressed solid three additional times
after presetting atoom temperature) shall not exceed 0.5% of (a) listed in ASME Section Il
thefree height.

PG-73.1.2 The spring shall be designedtkatthe full lift
springcompressiorshall be no greater than 80% of the nominal
solid deflection. The permanent set of the spring (defined as the

(b) listed in ASTM Specifications (see Note below)

PG-73.1.3 To provide a means for verifying whether it is
free,each safety valve or safety relief valve shalle a substan
tial lifting device, which when activated will release t®ating
force on the disk when the valve is subjected to pressure of at

s ) Standardgsee Note below)

least75% of the set pressur&he lifting device shall be such that Note: -
. L2 " ote: It shall be the manufactuterresponsibility to ensure that the allowable
it cannot lock or hold the valve disk in liftgdsition when the stressesmt temperature meet the requirements of Setjd?art D, Appendix 1,
exteriorlifting force is released. Disks of safety relief valves NonmandatoryBasis for Establishing Stresales in Gbles 1A and 1B.
usedon high-temperature water boilers shall not be lifted while
the temperature of the watexceeds 200 (93°C). If it is
desiredto lift the valve disk to assure that it is free, this shall be PG-73.3.1 A manufactureshall demonstrate to the satisfac
donewhen the valve is subjected to a pressure of at least 75% oftion of an ASME designee thats manufacturing, production,
the set pressure. For high—temperature water boilers, the lifting and test facilities and quality control procedures vetisure
mechanisnshall be sealed against leakage. closeagreement between the performance of rangordue

(c) controlled by the manufacturer of the safety or safety
valverelief valve by a specification ensuring control of chemical
andphysical properties and quality at least equivalent to ASTM

PG-73.3 Inspection of Manufacturing and/or Assembly
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tion samples and the performance of those valves submitted forversions. The Manufacturer and Assembler shall maintditea

capacitycertification.

PG-73.3.2 Manufacturing, assemhlynspection, and test
operationsncluding capacityare subject to inspections at any
time by an ASME designee.

PG-73.3.3 A Manufacturer or Assembler may geanted
permissionto apply the V Code Symbol to production pressure
relief valves capacity—certified in accordance with PG-69; pro
videdthe following tests arsuccessfully completed. This per
mission shall expire othe fifth anniversary of the date it is-ni

of such authorizations.

(e) At least annually a review shall be performedthy
Manufactureof anAssemblels system and machining capabil
ities. The Manufacturer shall document the results of these
reviews. A copy of this documentation shall be kept on file by
the Assembler The review results shall be made available to a
representativérom an ASME designated ganization.

Note: Within the requirements of PG-73.3 and PG-73.maaufactuer is
definedas a person or@anization who is completely responsible for design, mate
rial selection, capacity certification, manufacture of all component parts, assembly
testing,sealing, and shipping of safety and safety relief valves certified under this

tially granted. This permission may be extended for 5-year Section.

periodsif the following tests are successfully repeated within the
6—monthperiod before expiration.

(@) Two sample production pressure relief valves of a size

andcapacity within the capability of an ASME-accepted labora
tory shall be selected by an ASME designee.

An assembleris defined as a person organization who purchases
receivesfrom a manufacturer the necessary component parts or valves and
assemblesadjusts, tests, seals, and ships safety or safety relief valves certified
underthis Section a& geographical location other than and using facilities other
thanthose used by the manufacturer

PG-73.4 Testing by Manufacturers or Assemblers

PG-73.4.1Valves exceeding 1 in. (DN 25) inlet size or 300

(b) Operational and capacity tests shall be conducted in thepsig (2 MPa) set pressure shall meet the following requirements.

presenceof an ASME designee at an ASME accepted labora

Primary pressure containing cast and welded parts of pressure

tory. The valve manufacturer or assembler shall be notified of relief valves shall be tested at a pressure at 1.5 times the design

thetime of the test and may have representafivesent to wit
nessthe test.

(c) Should any valve fail to relieve at or above its certified
capacityor should it fail to meet performance requirements in

pressureof the parts. These tests shall be conducted alfter
machiningoperations to the parts have been completed. There
shallbe no visible signs of leakage.

Closed bonnet pressure relief valves designed for digehar

PG-72the test shall be repeated at the rate of two replacementto a closed system shall be tested with a minimum of 3028y
valves, selected in accordance with PG-73.3.3(1), for each kPa)air or other gas in the secondary pressure zbhere shall

valve that failed.

be no visible signs of leakage.

(d) Failure of any of the replacement valves to meet capacity PG-73.4.2 Every valve shall be tested with steam by the
or the performance requirements of this Section shall be causemanufactureror assembler to demonstrate its poppiaint,

for revocation within 60 days of the authorization to use the
Codesymbol on that particular type of valve. During this period,

the Manufactureror assembler shall demonstrate the cause of

blowdown,and pressure containing integrity

PG-73.4.2.1 Tests shall be conducted eithereguipment

such deficiency and the action taken to guard against future thatmeetsthe requirements of PG-73.4.6, or on the bobigr

occurrence,and the requirements fG-73.3.3 above shall
apply.

PG-73.3.4 Use of the Cod8ymbol Stamp by an assembler
indicatesthe use of original unmodified parts in strict aceord
ancewith the instructions of the manufacturer of the valve.
However,an assembler may convert original finished parts by
machiningto another finishegbart for a specific application
underthe following conditions:

(&) Conversions shall be specified by the Manufacturer
Drawingsand/or written instructions used for part conversion
shall be obtained from th&lanufacturer and shall include a
drawing or description of theonverted part before and after
machining.

(b) The Assemblés quality control system, as accepted by
arepresentative from an ASME-designateglbmization, must
describen detail the conversioof original parts, provisions for

raising the pressure to demonstrate the popping pressuie
blowdown.

PG-73.4.2.2When the valvés beyond the production test
equipment capabilities, an alternative test method presented in
PG-73.4.2.2.br PG-73.4.2.2.2 may be used, provided all of
thefollowing conditions are met:

(a) testing the valve at full pressure may caimmage to the
valve, or testing of the valve is impractical digeboiler system
operationakafety considerations

(b) the boiler ownerand for newboiler construction the
boiler Manufacturerhas accepted the use of the alternative test
method

(c) the valve lift has been mechanically verifiedmeet or
exceedhe required lift

(d) the blowdown control elements of the safety valve are set

inspectionand acceptance, personnel training, and control of to the valve manufacturar specification in lieu of a blowdown

currentManufacturets drawings and/or written instructions.

(c) The Assemblemust document each use of a converted
part.

(d) The Assembler must demonstrate to the Manufadtuger
ability to perform each type of conversion. The Manufacturer
shall document all authorizations granted to perform part con
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(e) the valve design is compatible with the alternative test
methodselected

PG-73.4.2.2.1The valve, with its lift temporarily restricted
during the test, if required to prevent valve damage, shall be
testedon steam to demonstrate popping pressure.
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PG-73.4.2.2.2The valvemay be fitted with a hydraulic or PG-73.6.2 Duties of the Certified Individual (Cl). The CI
pneumatidift assist device and tested on steam at a pressure lesshall
thanthe valve set pressure. The lift assist device and test proce

dureshall be calibrated to provide the set pressure setting within () Vverify that each item to which the Code “V" symiml
thetolerance of PG-72.2. appliedhas a current capacity certification and meets all applica

ble requirements of this Section
muFr)nGe_x73e.:t.e3dAoSZ?;Iilghmfes SS Stuerzt T)Zatd,la?z C?Q Sd suucrt:(:];t ;?(2213 (b) review documentation for each lot of items to be stamped
. P ' Op gp ! P - qo verify, for the lot, that requirements of this Section have been
ing the reseating pressure of the valve. When being tested, & omoleted
valve exhibiting no visible signs of leakage shalldmnsidered P

adequateljtight. (c) sign the Certificate of Conformance, Form P-8, prior to

releaseof control of the safety or safety relief valves
PG-73.4.4 A manufacturer or assembler shall have a docu

mentedprogram for the application, calibration, and mainte PG-73.6.3 Certificate of Conformance, Form P-8

nanceof test gages. N ]
(a) The Certificate of Conformance, Form P-8, shall be filled

PG-73.4.5 Testing time on steam valves shall bdisignt out by the manufacturer or assembler and signed by the Certified
to assure that test results are repeatable and represenfative Individual. Multiple duplicate safety valvesr safety relief
field performance. valvesmay berecorded as a single entpyovided the valves are

identicaland are produced in the same lot.
PG-73.4.6 Test fixtures and test drums, whexgplicable,
shallbe of adequate size and capacity to assure thabsiegved
setpressure is consistent with the stamped set pressure withi
thetolerance required by PG-72.2.

(b) The manufacturés or assemblés written quality con
r{rol programshall include requirements for completion of Cer
tificates of Conformance, Form P-8, amétention, by the

manufactureor assemblerfor a minimum of 5 years.

PG-73.5Design Requiements. At the time of submission FABRICATION

of valves for capacity certification or testing in accordance with

PG-69the ASME designee halse authority to review design  pG-75 GENERAL

for conformity with the requirements of this Sectand to reject

or require modification of designs that do not conform, priorto ~ Thefabrication ofboilers and parts thereof shall conform to

capacitytesting. the general fabricationequirements in the following paragraphs

andin addition to the specific requirements for fabrication in the

PG-73.6 Code Symbol “V” Stamp. Each safety valve or  Partsof this Section that pertain to the methods of construction

safety relief valve to which the Code “V” symbol (sédg. used.

PG-105.4)will be applied shall have been fabricated or

assembledby a manufacturer or assembler holding a valid Cer

tificate of Authorization (PG-105.2) and capacity certified in

accordancevith the requirements dhis Section. A Certified ing. or cutting by the electric arc or gas processvidin

Individual (ClI) shall provide oversight to assure that_ eacmﬂsg er?éughmetal ?s |gﬁ at any unfinished edgges ?o mgz?the quuire

the Code “V” symbolon a safety valve or safety relief valve is mentsof PG—=79.

in accordance with the requirements of this Section, and that

PG-76 CUTTING PLATES AND OTHER STOCK

PG-76.1 Plates may be cut byachining, punching, shear

eachuse of the Code “V” symbol is documentata Certificate PG-76.2 When end faces of nozzle or manhole necks are to
of Conformance, Form P-8. remainunwelded in the completed vessel, these end faces shall
not be cut by shearing unless at Ié4gin. (3 mm) of additional
PG-73.6.1 Requirements for the Certified Individual metal is removed by any method that will produce a smooth fin
(Cl). The ClI shall ish.

(a) be an employee of the manufacturer or assembler PG-91 QUALIFICA TION OF INSPECTORS

(b) be qualified and certified by the manufacturer or assem  Theinspection required bipis Section shall be by an Inspec
bler. Qualifications shall include as a minimum tor employed byan ASME accredited Authorized Inspection

Agency23 that is, the inspection ganization of a state or
(1) knowledge of the requirements of this Section for the municipality of the UnitedStates, a Canadian province, or of an

applicationof the Code “V” symbol insurancecompany authorized to write boiland pressure ves
selinsurance. These Inspectors shall have been qualified by
(2) knowledge of the manufactuteor assemblés quat written examination under the rules afiy state of the United
ity program Statesor province of Canada which has adopted the Code.
(3) training commensurateith the scope, complexijtgr 23 \Wheneveruthorized Inspection AgenoyAlA is used in this Code, it
specialnature ofthe activities to which oversight is to be pro shall mean an Authorized Inspection Agency accredited by ASME in accord
vided ance with the requirements in the latest edition of ASME QAI-1, Qualifica

tion for Authorized Inspection.
(c) have a record, maintained and certifigdthe manufac
tureror assemblecontaining objective evidence of the qualifi  PG-93 INSPECTION AND REPAIR OF FLAT PLATE IN
cationsof the Cl and the training program provided CORNER JOINTS
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PG-93.1 Whenflat plate greater tha¥t in. (13 mm) thick
nessis welded to other pressyparts to form a corner joint, such
asin flat heads [Fig. PG-31, illustrations (g), (i-1), and (i-2)],
waterlegsof firebox boilers or combustion chambers of wetback
boilers [Fig. A-8, illustrations(l), (m), (n), and (p)], and the

exposededges ofhe plate are closer to the edge of the weld than

a distance equal to the thickne$she plate, the peripheral plate
edgesand any remaining edgasd any remaining exposed-sur
faceof the weld joint preparation shall be examined after weld
ing by either the magnetic particle or liquid penetrant method.
Whenthe plate is nonmagnetionly the liquid penetrant method
shall be used. The requirements of glasagraptshall not apply

to those joints when 80% or more of the pressure load is carried
by tubes, stays, or braces, or when the exposed edges of the platﬁ
arefarther from the edge of the weld than a distance equal to the

thicknessof the plate.

PG-93.2 Laminations, cracks, or other imperfections found
during the examination required by PG-93.1 that woulfetf
the safety of the vessel shall be repaired in accordarte
PG-78. The imperfection(s) may be pursued by any suitable
method(grinding, chipping, etc.).The repaired area shall be
subjectedo the same examination that first revealed the imper
fection.

PG-93.3 Methods andécceptance criteria for magnetic par
ticle and liquid penetrant examination shall beartordance
with A-260 or A-270, respectively
PG-99 HYDROSTATIC TEST

Hydrostatictesting of the completdabiler unit shall be con
ductedin accordance with the following requirements:

After a boiler has been completed (see PG-104), it shall be
subjectedo pressure tests using water at not less than ambient

temperatureput in nocase less than 76 (20°C). Where
required,test pressures aspecified in this paragraph; whether
minimumor maximum pressures, thapply to the highest point
of the boiler system. When the boiler is completed in the
Manufacturer’sshop without boiler external piping, subsequent
hydrostatictesting of the boileexternal piping shall be the
responsibilityof any holder of valid “S,” “A,” or “PP” stamp.

The safety valves need not be included in the hydrostatic test.
Thetests shall be made in two stages in the following sequence:

PG-99.1 Hydrostatic pressure tests shall be applied by rais
ing the pressure gradualtg not less than & times the maxi
mum allowable working pressui@s shown on the data report to
be stamped on the boileNo part of the boiler shall be subjected
to a general membrane stress greater than 90% gieitd
strength(0.2% ofset) at test temperature. The primary mem
branestressto which boiler components are subjected during
hydrostatictest shall be taken into account when desigttieg
components.Closevisual inspection for leakage is not required
during this stage.

PG-99.2 The hydrostatic test pressure may thencoeiced

to the maximum allowable working pressure, as shown on the
DataReport, to be stamped on the boiler and maintained at this

pressurevhile the boiler is carefully examined. The metaltem
perature shall not exceed 126 (50°C) during the close
examination.

Register October 2005 No. 598

WISCONSINADMINISTRATIVE CODE

38

PG-99.3 A completed forced—flow steam generator with no
fixed steam and waterline, having pressure parts desigmed
different pressure levels along the path of water—steam, flow
shallbe subjected to a hydrostatic pressure test by the abave pro
cedure(PG-99.1 and PG-99.2) based upon:

PG-99.3.1 For the first stage test (PG-99.1) a hydrostatic
testpressure of not less thar¥ltimes the maximum allowable
working pressure at the superheater outlet as shown in the mas
ter stamping (PG-106.3) but no less thavk times the maxi
mum allowable working pressure afny part of the boiler
excludingthe boiler external piping.

PG-99.3.2 For the second stage t¢B(G—-99.2) the hydro
atictest pressure may be reduced to not less than the maximum
allowableworking pressure at the superheater outlet.

PG-99.4 Bst Gages

PG-99.4.1 An indicating gage, visible to the operator con
trolling the pressure applied, shall be connected to the pressure
parts. Hydrostatic head on the gage shall be considered such that
therequired test pressure is achieved at the top of the.boiler

PG-99.4.2 Dial pressure gages used in testing shall prefer
ably have dials graduated over their entire range of atmulle
the intended maximum test pressure, but in no case shall the
rangebe less thath % times that pressure. The spacing between
graduationshall be such that the inspector and the operater con
trolling the test shall be able to determine when the required test
pressuréhas been applied. Digital pressure gages having a wider
rangeof pressurgeadings may be used provided the readings
give the same or greater degree of accuracy as obtained with dial
pressurggages.

PG-100 HYDROSTATIC DEFORMA TION TEST

Whereno rules are given and it is impossible to calculate with
areasonable degree of accuracy the strength of a boiler structure
or any part thereof, a full-sized sample shall be built by the
Manufacturerand tested in accordance with the Standard-Prac
tice for Making a Hydrostatic 8st on a Boiler Pressure Part to
Determinethe Maximum Allowable Wrking Pressure, given in
A-22 or in suchother manner as the Committee may prescribe.

CERTIFICATION BY STAMPING AND
DATA REPORTS

PG-101 HEATING SURFACE COMPUTATION

PG-101.1Forthe stamping required by PG-106, the heating
surfaceshall be computed as specifisdPG-101.1.1 through
PG-101.1.3.

PG-101.1.1Heating surface, as part of a circulating system
in contact on one side with water or wet steam being heated and
on the otherside with gas or refractory being cooled, shall be
measurean the side receiving heat.

PG-101.1.2Boiler heatingsurface and other equivalentsur
face outside thefurnace shall be measured circumferentially
plusany extended surface.

PG-101.1.3Waterwall heating surface and other equivalent
surfacewithin the furnace shall be measurasl the projected
tubearea (diameter x length) plus any extended surface on the
furnaceside. In computing the heating surface for this purpose,
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only the tubes, fireboxes, shells, tubesheets, and the projected

area of headers need to be considered, except that for vertical @ @ @

firetubesteam boilers only that portion thfe tube surface up to iG. Poa0s L DFFICIAL §

the middle of the gage glass is to be computed. T0 DENGTE THE AMERICAN SOCIETY OF

MECHANICAL ENGINEERS' 5TANDARD
FOR BHLERS

PG-104 GENERAL
PG-104.1 The completed boiler unit includes all piping and @ SYMROL FOR STAMP 16

.. . . . DERGTE THE AMERICAN
piping components as defined in the Introduction. SOCIETY OF MECHANICAL

EMGINEERS' STANOARD
FOR ASSEMBLY
The Manufacturer [see Note (1) belowf any complete
boiler unit to be stamped with the Code symbol has the responsi
FIG, Pa-105.3 OFFICIAL

bility of assuring througiproperCode certification that all work SYMEOL FOR STAMP TO

" . . - RENOTE THE AMERICAN
performed by him or others responsible to him compli¢s all SOCIETY OF MECHANICAL
. . . . . 3 AN
requirements of the Code, including desigmnstructionmate FOR WELOED FIPING

rials, and workmanship. Wh the exception of field installed

boiler external pipingwhen some portions of a complete boiler FlG. PG105.4 OFFICIAL

unit are supplied hyor Code work is performed by others not S e A e
responsibldéo the Manufacturethe Manufacturer has the duty @ SOCIETY OF MECHANICAL
of obtaining from thesether oganizations their proper Code FOR SAFETY VALVES

certification,covering such portions of work.

Whenthe Manufacturer furnishes a shop assembled boiler
thatis complete except for boiler external piping, andabiéer
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 boilfs&e
Note (2) below].

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:
(&) 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) Vv - safety valve symbol stamp (see Fig. PG-105.4)

No Manufacturer or assembler may accept Code respensibi
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 t&€ode compliance and are not to be
construedas involving contractual relations or legal liabilities.

Note: (1) Boiler Manufacturer or Manufacturer as used in PG-104 or other para
graphsreferenced to this Note may also be an Engineering Contragsonipation
with or without fabricating facilities, but having the capability of providing a ; ;
designspecification thaestablishes the pressure and temperature conditions for Stamps‘or applylr)gthe Code Symbo' shall be obtam_ed from
eachcomponent of @omplete boiler unit and of assembling the fabricated parts the Society Each boilersuperheatewaterwall, economizeor
in the field with authorization from the Society to use the Code symbol stamp “S” pgiler part to which a Code symbol is to be applied shall be-fabri
in accordance with the Code provisions in PG-105.3. . . X
(2) When boiler external piping within the scope of Section | is furnished by other Catedby a Manufacturer who is in possession oappropriate

thanthe boilerManufacturerthe boiler Manufacturer is not responsible for the Codesymbol stamp. A Certificate of Authorizatitm use the
Codecertification of such pipingThe oganizations that furnish and that install

suchexternal piping by welding shall furnish profggwde certification (PG-104.2) Codesymbol “S,” “M,” “E,” “A,” “PP,” or “V” stamp will be

for such piping including Manufacturers’ Data Report Form P-4A as required by grantedby the Society pursuant to the provisions of thesa
PG-112.2.5and PG-12.3. graphs

PG-104.2 Proper Code certification refers to the furnishing
of stamping and Data Reports as evidence to establish the fol PG-109 STAMPING OF PRESSURE PIPING
lowing. PG-109.1 Boiler external piping, as defined in the Introduc
PG-104.2.1The oganization that performed that portion of ~ tion, may be fabricated by manufacturer other than the
thework held an appropriate Certificate of Authorization. Manufacturerof the boiley provided thathe manufacturer has
beenissued a Certificate of Authorization to use the “S*RP”
PG-104.2.2 By signing and furnishing the appropriate data Symbol stamp Boiler external piping may be installed by weld
report,that oganization certified compliance with Codaes ing by a manufacturer or contractor other than the Manufacturer
for that portion of the work. of the boiler provided such an ganization haveen issued a
Certificateof Authorization to use the “S,” “PRor “A” symbol
PG-104.2.3By proper use of the Code symistdmp that stamp. When boiler external piping is installed by welding, the
organizationidentified the portions of the work covered by its welding, including the qualificationof welding procedures,
DataReport Form. welders,and welding operators, shall be done in accordance
with the applicableules of ASME B31.1. The welding shall be
PG-104.2.4 By countersignature on the same Data Report inspected by aAuthorizedinspector at such stages of the work
a qualified Inspector confirmed that portion of the wodm ashe may elect. The ganizations which fabricate amstall
plied with applicable Code rules. suchpiping shall furnish proper code certification (PG-104.2)
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for it including a Manufacturés Data Report Form P—4A as (f) year built, or alternativelya coding may be marked tre
requiredby PG-12.2.5 and PG-R.3. valve such that the valve Manufacturer or Assembler caniden

) o o tify the year the valve was assembled and tested
PG-109.2Welded boilerexternal piping included within the

scopeof this Code, over NPS 2 (DN 50), shall be stamped with  (g) ASME symbol as shown in Fig. PG-105.4
a Codesymbol, together with the manufactuseor contractds
nameand serial numberSuch stamping shall be on tpipe,
valve or fitting adjacent to the welded joint farthest froine
boiler. For piping operating at temperaturasove 800 F
(425°C) the symbol may be stamped on a hameplate that-s irre

movably attached by weldingyrovided such welding is pest  \yhenga hoiler is coveredith insulation, or jacketed. No piping,

weld heat treated, or on a circular metal band at Igaist. (6 boiler appliance, or othesbstructions shall interfere with read
mm) thick. This band around the pipe shall be secured in SUChing of the stamping.

amanner as to prevent it from slippindg déiring handlingand
installation. PG-111.1 Horizontal-return tubular boilers — on the front
headabove the central rows of tubes.

PG-111 LOCATION OF STAMPINGS

The location of the required stampings shall be as listed
below. These stampings shall be left uncovered or an easily
removablemarkedcover may be provided over the stamping

Welded piping NPS 2 (DN 50) or less included within the
scopeof this Code shall be marked with an identification accept PG-111.2 Horizontal-flue boilers — on the front healove
ableto the Inspector and traceable to the required Data Report.theflues.
Suchmarking shall be of a type that will remain visible utité

piping has been installed. PG-111.3 Traction, portable, or stationary boilers of the
locomotivetype or Star watertube boilers — on the furnace end
PG-109.3 Parts of boilers, such as superheataterwall, abovethe handhole.Or on traction boilers of the locomotive

or economizer headers, or any construction involving only type— on the left wrapper sheet forward of the driving wheel.
weldingascovered by PW-41, may be fabricated by a manufac ) . . .
turerin possession of the pressure piping symbol stamp, and so PG-111.4\ertical firetube gnd vertical subrged tube bql
stampecand reported on a ManufactusePartial Data Report ~ €7S—0n the shell above the firedoor and handhole opening.

Form (Form P-4) as called for in PGE1.2.4. PG-111.5 Watertube Boilers
PG-109.4 Mechanically assembled boiler external piping PG-111.5.1 Drum type — ora head of the steam outlet drum
which contains no pressure boundary welds doesremire nearand above the manhole.
stampingand as such may be assembled by a non-stamp.holder
Note that the responsibility for documentation d@ndlirostatic PG-111.5.2 Forced-flow steam generator with no fixed

testingof a mechanicallpssembled boiler external piping must steamand waterline — thmaster stamping (PG-106.3) shall be
be assumed by holder of a valid “S,” “A,” or “PP” stamp (see  locatedon a major pressure pdrdgcated near the main operating
PG-112.2.5). floor where readily visible. The Data Report Form steatbrd

thelocation of the master stamping.
PG-110 STAMPING OF SAFETY VALVES

PG-111.6 Scotch marine boilers — @ither side of the shell

Each safetyalveshall be plainly marked with the required nearthe normal water level line and as near as practical to the
databy the Manufacturer or Assembler (see PG-73.3.4) in such front tubesheet.

away that the marking will not be obliterated in service. The
markingshall be placed on the valve or on a namegleterely PG-111.7 Economic boilers — on the front head, above the
fastenedo the valve. The Code “V” symbol shall smped centerrow of tubes.

onthe valve or nameplate by the Manufacturer or Assendser
applicable. The other required data may be stamped, etched,
impressedor cast on thealve or nameplate. The marking shall
includethe following:

PG-111.8 Miniature and electric boilers — on some conspic
uous and accessible place on the boiler prapem a stamping
plate at least3/gs4 in. (1.2 mm) thick, permanently fastened
(adhesivegrohibited) to the boiler
(a) the name (or an acceptable abbreviation) of the Manufac

turerand Assemblems applicable PG-111.9 On any of the above types where there is néit suf

cientspace in the place designated, &ordther types and new

(b) Manufactures design or type number designs- in a conspicuous place on the boiler profdédre Data
ReportForm shall record thiecation of the required stamping.

(c) NPS (DN) (the nominal pipe size of the valve inlet)

PG-111.10 Superheaters — on superheater header near the

(d) set pressure psi (MPa) outlet. Other headers shall carry identifying marks.
(e) Capacity PG-111.11 Economizers — at a handy locatmmwater inlet
headeror drums. Other headers shall carry identifying marks.
(1) capacity Ib/hr (kg/hr) (for saturated steam service y fying
in accordance with PG-69.2 and with the valve adjusted PG-111.12Waterwalls — on one end of a lower head@ther
blowdownpermitted by PG-72); or headersshall carry identifying marks.
(2) capacity Ib/hr (kg/hr) at °F (°C) (for PG-111.13 When required by PG-106.6 and PG-10th&,

superheatedteam service in accordance with PG-68.7 and Manufacturefsee PG-104, Notgl)] shall furnish a nameplate
with the valve adjusted for blowdown permitted by PG-72). or plates on which the appropriate Code Symbol and design data
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for the scope of his responsibility are permanently imprinted.
The nameplate shall be securely attachedhe front of the
boiler, its setting or casing, at@ace readily visible from the
operatingfloor or platform.

PG-112 MANUFACTURERS' DATA REPORT FORMS

PG-112.1 Ten types of Manufacturers’ Data Repbdrms
are shown in the Appendix under the heading “Data Report
Formsand Guides” at the end of tt8gction. These forms shalll
be used by théManufacturer [see PG-104, Note (1)] to record
all the items of a complete boilenit, in accordance with the
provisionsof PG-12.2. When the certification of tleemplete
boiler unit is accomplishetly more than one Data Report, the
principal Data Report (P-2, P-2A, P-3, or P—-3A) shaltbsig
natedas the Master Data Report (see PG3)1

For forced-flow steam generators with no fixed stesmd

waterlineconsisting of groups of pressure parts or components

designed at several dferent pressurelevels, a separate
Manufacturers’Data Report shall clearly identify the pressure
parts at each pressure level and show the maxiailowable
working pressure. These sevebdta Reports shall be attached
to a Master Dat&eport (PG-13) that shall clearly identify each
components part of the complete unit.

PG-112.2 Types of Data Report Forms.The types of Data
Report Forms and the purposes for which theyclbe used are
specifiedin PG-1.2.2.1 through PG-42.2.8.

PG-112.2.1 Form P-2, Manufacturers’ Data Report for All
Typesof Boilers Except \&tertube and Electric, shall be used to
recordall types of boilers other than watertuialer units and
partsthereof, which are included under Form P-3.

PG-112.2.1.1Form P—-2A, Manufacturers’ Data Report for
All Typesof Electric Boilers, shall be used to record all types of
electricboilers.

PG-112.2.1.2Form P-2B, Manufacturers’ Data Report for

Electric Superheaters and Reheaters, shall be used to record
electric superheaters and reheaters installed external to the

boiler setting.

PG-112.2.2 Form P-3, Manufacturers’ Data Report for
WatertubeBoilers, Superheaters (except electricgt¥vwalls,
and Economizers, shall be used to record all of the items com
prising a watertube boiler

The Form P-3 shall also besed to record a superheater
waterwall,or economizer when the design of such an item is cer
tified by a manufacturer other than the boiler Manufacturer
whensuch an item is to be add&dan existing boilerThe item
shallbe stamped with the ASMES” symbol and the additional
information,as applicable, shown in PG-106.4.2.

Item 10 on Form P-3 shall be used to record other parts con

nectedat the openings listed in Iterd If suchparts are fabti
catedof materialsor by processes that require Code inspection.

DEPARTMENT OF COMMERCE
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providedfor by PG-104, Note (1). This form shall be used to
certify Code responsibility for the design specification of the
completeboiler unit, ofwhich the components are individually
certified by their individual manufacturers in accordance with
the Code rules. Thiform also provides for field assembly certi
fication.

PG-112.2.4 FormP-4, Manufacturés Partial Data Report,
shall be usedto record boiler parts requiring inspection and
stampingunder this Section which are furnished by otthan
the Manufacturer responsible for the completed bpseper
heaterwaterwall, or economizer

(a) Except as provided in PG¥A.2.4(b), Form P-4 shall be
usedonly to provide supporting data ftre information given
on the Master Data Report (see PG3)lLor on the Form P-3
usedto record a superheatevaterwall, or economizer

(b) When used to record parts furnished to the user of an
existingboiler as replacement or repair parts, F& is sui-
cientand need not support a Master Data Repdrtopy of the
partsManufacturers’ Form P-4 shall be forwarded to the pur
chaser.

(c) The parts manufacturer shall indicate urftiemarks”
the extent to which he has performed the dedigmctions.
Whenthe parts manufacturer performed onlpation of the
design,he shall state which portion of the design he has per
formed.

PG-112.2.5 Form P-4A, Manufacturers’ Data Report for
FabricatedPiping, shall be used to record all shop or field-
weldedpiping that falls within the scope of this Section but is not
furnishedby the boileManufacturer Form P-4B, Manufactur
ers’ Data Report for Field Installed Mechanically Assembled
Piping, shall beused to record all field installed mechanically
assembledboiler external piping. ForiiB—4B shall be used only
for piping that contains no joints brazedwelded by the field
installer.

PART PFT
REQUIREMENTS FOR FIRETUBE BOILERS

GENERAL
PFT-1 GENERAL

Therules in ParPFT are applicable to firetube boilers and
partsthereof and shall be used in conjunction with the general
requirementsn Part PG as well as with the specific requirements
in the applicabléParts of this Section that apply to the method
of fabrication used.

MATERIALS
PFT-5 GENERAL

PFT-5.1 Materials used in the construction of pressure parts
for firetube boilers shall conform to one of thpecifications
givenin Section Il and shall be limited to those for which aflow

If such parts have not been connected prior to the hydrostaticable stress values are given iablles 1A and 1B of Section Il,

test,a notation shall be made undi&m 10 reading: “No parts
connectedo the openings listed in Itend £xcept as noted.”

PG-112.2.3 Form P-3A, Engineering—Contractor Data
Reportfor a Complete Boiler Unit, shall be usetien such an
organizationassumes the Manufactuse€ode responsibility as

PartD, or as otherwise specifically permitted in Parts PG and
PFT.

PFT-5.2 Waterleg and doorframe rings of vertical firetube
boilers and of locomotive and other type boilers shall be of
wroughtiron orsteel, or cast steel as designated in the SA-216.
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The ogee or other flanged construction may be used as a-substi

tutein any case.
DESIGN
PFT-8 GENERAL

The rules in the following paragraphs apply specificadly
the design of firetube boilers and parts thereof stmall be used

in conjunction with the general requirements for design in Part

WISCONSINADMINISTRATIVE CODE
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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 i®t in contact with pri

PG as well as with the specific requirements for design in the mary furnace gases.

applicableParts of this Section that apply to the method of fab

rication used.
PFT-9 THICKNESS REQUIREMENTS

PFT-9.1 Shell and Dome. The thickness after forming shall
be as determined in accordance with the riid2art PG but shall
be not less than the values shown in the following table.

Inside Diameter of Shell or Minimum Thickness,

Dome, in. (mm) in. (mm)
36 (900) or under Y4 (6)
Over 36 (900) to 54 (1 350) 516 (8)
Over 54 (1 350) to 72 (1 800) 3/g (10)
Over 72 (1 800) 5 (13)

PFT-9.2 Tubesheet

1 Primary furnace gases are those in a zone where the design temperature of
those gases exceeds 850 (455" C).

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

PFT-11.3.7 This construction shall not be usewl 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 thénin. (6 mm).

PFT-11.4 By attaching an unflanged tubesheet to the shell

PFT-9.2.1 The thickness shall be as determined in accord by welding, provided the requirements of PFTAL1through
ancewith Part PG and Part PFT but shall not be less than the val PFT-11.4.7are met.

uesgiven in the following table:

Inside Diameter of Shell, in. Minimum Thickness,

(mm) in. (mm)
42 (1 100) or under 3/g (10)
Over 42 (1 100) to 54 (1 350) 716 (11)
Over 54 (1 350) to 72 (1 800) 5 (13)
Over 72 (1 800) 916 (14)

PFT-9.2.2 When buttwelded to thehell of a firetube boiler
aformed tubesheet with a straight flarigeger than - times

thetubesheet thickness shall have a straight flange thickness no
lessthan that specified in the table in PFT-9.2.1, but in no case

lessthan 0.75 times the thickness of thleell to which it is
attached.

PFT-10 SHELL JOINTS

Longitudinal and circumferential welded joints of a shell or
drum shall comply with the rules in Part PW

PFT-11 ATTACHMENT OF HEADS AND TUBESHEETS

PFT-11.4.1 The 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 joistmade through
the shell, a minimum of 80% of the pressure load shall be carried
by the tubes, 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
gides. Whenthe full penetration weld is made through the shell,

n external fillet weld with a minimum throat &f in. (6mm)
shall be provided, andio weld prep machining shall be per
formedon the flat tubesheet. The distaficen the edge of the
completedweldto the peripheral edge of the tubesheet shall not
beless than the thickness of the tubesheet.

PFT-11.4.4 The shell or wrapper sheethere exposed to
primary furnace gasésnd not water cooled, does not extend
morethan/g in. (3 mm)beyond the outside face of the tube
sheet.

Flat heads and tubesheets of firetube boilers shall be attached PFT-11.4.5 The weld attaching a furnace or a lower tube

by one of the following methods.

PFT-11.2 By flanging and butt welding in accordance with
PartsPG and PW

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.
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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-11.4.6 The construction conforms in all other aspects
to the requirements of thBection including welding, and pest
weld heat treatment, except that radiografghiamination is not
required.

PFT-11.4.7 This construction shall not be usenl the rear
head of a horizontal-return tubular bailer
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PFT-12 TUBES PFT-12.2.5 The sharp edges of tube holes shaltaken df

on both sides of the plate with a file or other tool.
PFT-12.1 Allowable Working Pressure

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

PFT-12.1.2 The maximum allowable working presstioe ol
coppertubes or nipples subjected to internal or external pressure la)
shallnot exceed 25@si (1.7 MPa). The maximum temperature .
shallnot exceed 406F (208 C). (b)

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

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:
Note (2)

(@) expanded and beaded as in illustrations (a), (b), and (d) Note (1)

(b) expanded and beaded and seal welded as in illustration

© \
- . N
(c) expanded and seal welded as in illustration (e)

(d) welded, as in illustrations (f) and (g).

(e) i)

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

Note (3) Note (4)
PFT-12.2.1.1 Where no bevel or recess is employed, the
tubeshall extend beyond the tubesheet not less than a distance

equalto the tube thickness éfg in. (3 mm), whichever ithe Ti_% %
greaternor more than twice the tube thicknes$.an. (6 mm), ¥ \ @

whicheveris the lesser [see Fig. PFT-12.1, illustration (e)]. 31 N
e A

(g)

PFT-12.2.1.2 The tubesheet hole may be beveled or
recessed.The depth of any bevel or recess shall not be less than
the tube thickness o¥g in. (3 mm), whicheveris greaternor Note: (1) Not less thanor Y/g in. (3 mm), whichever is the greataor more
morethan one-thiraf the tubesheet thickness, except that when than2t or /4 in. (6 mm), whichever is the lesser
tubethicknesses are equal to or greater than 0.150 in. (4 mm) ( (z)pﬁg f;sztgazrgorlls in. (3 mm), whichever is the greateor more thaff/3

. '(seel -12.2.1.2).
thebevel or recess may exce®@. Where the hole is beveled (3) Not more than.
or recesseahe projection of the tube beyond the tubesheet shall (4) Not less tham or 1/g in. (3 mm), whichever is the greataor more tharf/3

; . . PFT-12.2.1.2).
not exceed aistance equal to the tube wall thickness [see Fig. (see )

PFT-12.1, illustrations (f) and (g)]- FIG. PFT-12.1 SOME ACCERSBLE FORMS OF TUBE

PFT-12.2.1.30ntypes of welded attachment shown in Fig. ATTACHMENT ON FIRETUBE BOILERS

PFT-12.1jllustrations (c)and (e), the tubes shall be expanded
beforeand after welding. On typstiown in illustrations (f) and
(9), the tubes may be expanded.

DOORS AND OPENINGS

PFT-40 WELDED DOOR OPENINGS

PFT-12.2.2 Expanding of tubes by the Prosser method may . . L
be employed incombination with any beaded or seal welded =~ ATC Or gas welding may be used in the fabricationiaér
attachmentnethod [see Fig. PFT-12.1, illustration (b)]. holes prowdt_ad the shee_rts are stayed around the opening in
accordancavith the requirements of PFT-27.6 and PFT-27.7.
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 ~ Thefit-up of the several parts of an arc or gas welded door
shall sufice. openingshall be suchhat the maximum gap between the two

platesto be joined by welding does not excéggin. (3 mm).
PFT-12.2.4 The inner surface of the tube hole in any form
of attachment may be grooved or chamfered. PFT-41 OPENINGS IN WRAPPER SHEETS
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Openingdocated in the curved portion of the wrapper sheet ~ Scotchmarine boilers (wet-back type) shall also have an
of a locomotive type boiler shall be designed in accordaitbe openingfor inspection of the water space at the rear of the com
therules in PG-32. bustionchamber

PFT-42 FIRESIDE ACCESS OPENINGS PFT-43.5 \értical Boilers

PFT-43.5.1 For sizes over 24 in. (600 mim)outside diame
ter the following handholes, not less than fatallbe provided:
oneat or about the waterline (or opposite the fusible plug when
used);three at or about the line of the lower tubesheet.

The minimum 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. (30m x 400 mm) or equivalent area,
11in. (280 mm) to be the least dimension in any case. A circular

openingshall be not less than 15 in. (380 mm) in diameter Oninternally fired types, three additiorfandholes shall be

For furnacedimensions less than 24 in. (600 mm), the epen providedat the lowest part of the waterleg.

ing should be 24 in. x 372 in. (70 mm x 89 mm) or lger where On flueless types, three handhokdsall be provided at the
possible. In cases whetteesize or shape of the boiler prohibits  yottomof the waterleg in lieu of the three required above.
anopening of that size, two openings watminimum size of 1

in. (25 mm) may be used, preferably opposite each,dthper On submeged tube types, two additional handholes shall be
mit inspection and cleaning of the furnace. If the burner is providedin line with the underside of the upper tubesheet.
removableso as to permit inspection ankkaning through the
burneropening, a separate accegening need not be provided. PFT-43.5.2 For sizes less than or equal to 24 in. (600 mm)
in outside diametethe following inspectiompenings, not less
Thebonnet or smoke hood of a vertical flue or tubular boiler thanthree, shall be provided in the shell: one handhotbeat
shallbe provided with an access opening at least 6 in. x(850. waterline; two washout plugs near the bottom (the bldwof
mm x 200 mm) for the purpose of inspectiand cleaning the openingshall not be considered in lieu of this requirement).
top head of the boiler . i R
Oninternally fired types, a handhole shall be provideihiz

PFT-43 REQUIREMENTS FOR INSPECTION OPEN- with the lower tubesheet, in which case the handhole at the
INGS waterlinemay be omitted.

On flueless types, one additional washout plug shafirbe

PFT-43.1 All openings shall meet the requiremeints vided above and adjacent to the firing door

PG-32through PG-44 Manholes may be substituted for hand

holes. Where washout plugs are used the minimum size shallbe o submeged tube types, a handhole shall also be provided
1% in. (38 mm). in line with the upper tubesheet.

PFT-43.2Horizontal-Return Tubular Boiler. A manhole PFT-44 OPENING BETWEEN BOILER AND SAFETY
shallbe provided in the frorttead below the tubes. On boilers VALVE
lessthan 48 in(1 200 mm) in inside diameter a handhole may
beused in lieu of the manhole. A manhole shall be provided in ~ Theopening or connection between the boiler and the safety
the upper part of the shell or head. On boilers 40 in. (1 000 mm) valve shall have at least the area of the valve inlet.
andunder in inside diameterreandhole may be used in lieu of

the manhole. After the boiler Manufacturer providefor the opening

requiredby the Code, a bushing may be inserted in the opening

PFT-43.3 Traction, Stationary, or Portable Return Tube in the shell to suit a safety valve that will hate capacity to
Firetube Boilers. Handholes or washout plugs, not less than elieveall the steam that can be generated in the boiler and which
six, shall be located as follows: one in the rear head btlew ~ Will meet the Code requirements.
tubes; four in the lower part of the waterleg, with one near the
throatsheet when possible; one in the front head at the line of the
crown sheet, except when the location would lie within a smoke
box the handhole or washoptug shall be located on a side
sheet.

No valve of any description shall be placed betw#en
requiredsafety valve or safety relief valve or valves and the
boiler, or on the dischae pipe between the safety valge
safetyrelief valve and the atmosphere. When a digghpipe
is used, the cross—sectional area shall be not less than the full
d areaof the valve outlet or of the total of the areas of the valve
outletsdischaging there intaand shall be as short and straight
aspossible and so arranged as to avoid undue stresses on the
valve or valves.

Horizontalfiretube boilers shall also have a manhole locate
abovethe tubes on the head or shell, except thdioilers 48 in.
(1 200 mm) and under in inside diameter a handimale be used
in lieu of the manhole.

PFT-43.4 Scotch Boilers. Handholes or washout plugs, not DOMES
lessthan four shall be located as followsne on the bottom of  pPFT-45 REQUIREMENTS FOR DOMES
the shell; one above the furnace; one on each side of the front
heador shell below the tubes and near the front head. PFT-45.1 The longitudinal joint of a dome may [beitt

weldedor the dome may be made without a seam ofpieee

A manhole shall also be provided on the head or shell aboveof steelpressed into shape. The dome flange may be double full
thetubes, except on boilers 48 in. (1 200 mm) and under in insidefillet lap—welded to the shell if all weldirgpmplies fully with
diametera handhole may be used in lieu of the manhole. the requirements for welding in Part PWRadiographic
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examinationof the fillet welds may be omitted. Tlpening passagef an electric current through a resistance heatieg
shallbe reinforced in accordance with PG-32 through PG-44. mentimmersed in water

PFT-45.3 When a dome is located on the barrel of alocomo PEB-3  OPTIONAL REQUIREMENTS FOR THE
tive—typeboiler or on the shell o& horizontal-return tubular ~BOILER PRESSURE VESSEL
boiler, the outside diameteaf the dome shall not exceed six— . o
tenthsthe inside diameter ahe shell or barrel of the boiler _Theboiler pressure vessel may be constructemmpliance
unlessthe portion of the barrel or shell under the domerfthe with the ASME PressureegselCode Section VIII, Division 1,
tral sheet) isstayed to the head or shell of the dome by stays Fulesfor unfired steam boilers [UW-2(c)] subject to the cendi
which conform in spacing and size to the requirements given in tionsspecified in PEB-3.1 through PEB-3.4.
PG-46and Bble 1A of Section lIPart D. Vith such stayed cen
structionthe outside diameter of a dome located on the barrel or
shell of a boiler is limited to eight-tenths of the barrel or shell
insidediameter

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 thessjuire

PFT-45.4 All domes shall be so arranged that any water can mentsare satisfied.
drainback into the boiler PEB-3.2 These additional requirements are:

'.DFT_45‘5 Flanges Qf qlgme? shlall be fqrmer:j Wri1§hka cornefr PEB-3.2.1 The material®f construction shall comply with
radius,measured othe inside, of at least twice the thickness o the requirements of PEB-5.1 and PEB-5.3.

the plate for plates 1 in. (25 mm) in thickness or less, atehat
threetimes the thickness of the plate for plates over 1 in. (25 mm)  PEB-3.2.2 Inspection openings shall comply withe
in thickness. requirement®f PEB-10.

PFT-45.6 Domes and manhole frames attached to shells or  PEB-3.3 The boiler pressure vessel shall be stamped with
headsof boilers shall belesigned in accordance with PG-32 the ASME Code “U” symbol and the letters “UB,” and be docu
throughPG-44. mentedwith the ASME U-1 or U-1A Data Report.

PFT-45.7 In a locomotive—type boiler with a dome on a PEB-3.4 The master Data Report P-2A for the Electric
taperedcourse the maximum allowable diameter of the dome Boiler shall indicate “Boiler pressure vessel constructed te Sec
shallbe based on thdiameter of the tapered course which inter  tion VIII, Division 1 as permitted by Part PEB.”

sectsthe axis or center line of the dome.
MATERIALS

PART PEB
REQUIREMENTS FOR ELECTRIC BOILERS PEB-5 GENERAL

GENERAL PEB-5.1 Unless specifically permitted elsewhere in this sec
PEB-1 GENERAL tion, materials used in the construction of pressure parts fer elec
tric boilers shall conform to one of the specifications in Section
Therulesin Part PEB are applicable to electric boilers and Il and shall be limited to those permitted by PG-6, PG-7, PG-8,
partsthereof and shall be used in conjunction with the general andPG-9 for which allowable stress values are giverainds
requirementsn Part PG as well as with the special requirements 1A and 1B of Section II, Part D. Miscellaneous pressure parts
in the applicabléParts of this Section that apply to the method shallconform to the requirements of PG=1

of fabrication used.
PEB-5.2 Seamless or welded shells, plates, or heads of elec

PEB-2 SCOPE tric boilers shall not be less th&hg in. (5 mm) in thickness.

PEB-2.1 This part contains special rules for construction of PEB-5.3 Electric boilers of the immersion element type may
electricboilers, both of the electrode and immersion resistance be fabricated of austenitic stainless steel type 304, 304L, 316,
elementtype. This Part does not include electric boilers where 316L,and 347 of any material specification listed in PG-6 and
the heat is appliedxternally to the boiler pressure vessel by PG-9,provided thata precautionary statement indicating that
electric resistance heating elements, induction coils, or other the boiler shall be operated using only deionized wéttaving
electricalmeans. These types of electric boilers shall be con a maximum conductancef 1 microSiemen per cm {iS/cm)
structedin accordance with other applicable Parts of this Sec [minimum specific resistivity of 1 megohm per cm (1
tion. M 'Q/cm)], is clearly markedn the boiler in a visible location.

PEB-2.2 Electric boilers and parts thereof that do not exceed DESIGN
the diametervolume, or pressure limits of PMB-2 may be-con
structedusing the applicable paragraphs of Part PMB in con PEB-8 GENERAL

Junctionwith this Part. PEB-8.1 The rules in the following paragraphs apply specif

PEB-2.3 An electrode type boiler is defined aselectric ically to the design of electric boilers and parts thereof. They
boiler in which heat is generated by the passage of an electricShallbe used in conjunction with the general requiremfents
currentusing water as the conductor designin Part PG, any applicable requirements in Part PMB for

miniature boilers, and with the specific requirements for design
PEB-2.4 An immersion resistance element type boiler is in applicable Parts of this Section that agplthe method of fab
definedas an electric boiler in which heat is generated by the rication used.
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PEB-8.2 Responsibility of design of electric boilers to be
markedwith the “E” symbol shall béhat of the holder of the “E”
stamp.

PEB-9 WELDING

Electric boilers may be constructed by fusion welding in
accordancevith all the requirements of this Section except that
postweldheattreatment, radiography of the welded joints, and

WISCONSINADMINISTRATIVE CODE
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ing elementdeforethe 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.

the nondestructive examinations described in PG-93.1 are notPEB-15 SAFETY VALVES

requiredwhen 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 ft3 (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 haveérspection 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 R{5-61.
Feedwateconnections to an electric boiler shall not be smaller
thanNPSY: (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

PEB-12.1 The blowof piping for each electric boiler pres
surevessel having a normal water content not exceedingdl00
(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 ikaut
or less the minimum size of pipe and fittings may be KR®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

leastone gage glass. The gage glass shall be located as-to indi
cate the water levels both at startup and under maximum stear’Q)n

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 levelor shall make arequivalent examination

in the gage glass shall be at Ieh&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 cutdf on each boiler pressure vessel so
locatedas to automatically cut fothe power supplyo the heat
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PEB-15.1 Each electric boiler shall have at least one safety
valve or safetyrelief valve. Electric boilers with a power input
morethan 1,100 kW shall have two or more safety valves or
safetyrelief valves.

PEB-15.2 The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall bé/alb/hr/kW (1.6
kg/hr/kW) input. The pressure setting shall bethigher than
the MAWP stamped on the completed boiler (see PEB-18.3.2).

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 fabricationascordance
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 thartifnes
the MAWP of the pressure vessel. Miniatetectric boilers that
aretrimmed to operate at less than the \MR of the pressure
vesselkshall 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 thBowing
limitations:

(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
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
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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

DEPARTMENT OF COMMERCE
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boilersthat do not receive final inspectiday the Authorized
Inspector(see PEB-18.1).

PEB-18.4 For boiler pressure vesselsnstructed under the
provisionsof PEB-3, the inspection and stamping requirements
of Section VIII, Division 1, UG-16(c) for special service pres

ments of PG-90.1 and the hydrostatic test requirements of surevessels (UB), shall be followed.

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 AgencyThe 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

PEB-18.5 Those Manufacturers and Assemblers providing
an equivalent examination of completed electric boilghen
final inspection is not witnessed by the Authorized Inspector
(seePEB-18.1), shall provide oversight by a Certified Individ
ual (CI).

PEB-18.5.1 A Certified Individual (Cl) shall be an
employeeof the Manufacturer or Assembler and shall be quali
fied and certified by the Manufacturer or Assemblgualifica
tionsshall include as a minimum

(&) knowledge of the requirements of this Section for the
applicationof Code symbols

(b) knowledge of the Manufactuterquality program

(c) training commensurate with the scope, complexity
specialnature of the activities to which oversight is topve-
vided

The Manufacturer or Assembler shall maintain a record con
taining objective evidence of the Certified Individuisatjualifi
cations, training and certification.

PEB-18.5.2 The duties of Certified Individual (CI) shall

boiler pressure vessel except when the boiler pressure vessel ibe to assure that each uskthe Code symbol as permitted in

constructedunder the provisions of PEB-3 (see PEB-18.4).

PEB-18.3.3s in accordance with the requirements of this- Sec

Whenthe trim, fixtures and fittings (such as valves), threaded tion and is documented on the CertificafeConformance on

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 assembfg” 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 azalled 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 lrE@ordance
with PG-106.4. The MWP shall be that established by the
completedboiler assembler holding the “S,” “Mgr “E” stamp,
but in no case higher than tiMAWP stamped on the boiler
shell. The MAWVP shall be listed on Part Il of Form P-2A,
Manufacturers’DataReport for All fypes of Electric Boilers.

This plate shall be located on the assembly so that it is readily

visible from the operating floor

FormP-2A, Manufacturers’ Data Report for Ajges of Elee
tric Boilers. The CI shall also

(a) verify that each electric boilgp which a Code symbol
is applied, meets all applicable requirements of this Section

(b) sign the Certificatef Conformance, Form P—2A, prior
to release of control of the boiler

PEB-19 MANUFACTURERS’
ELECTRIC BOILERS

DATA REPORT FOR

PEB-19.1 This form consists of two parts. Part | is to be
completedby the Manufacturer of the boiler pressure vessel who
is the holder of the “S” or “M” stamp and his inspection agency
Partll is to be completed by thilanufacturer or Assembler
responsibldor the completed electric boiler who shall be autho
rizedto use any of the “S,” “M,” or “E” stamps.

PEB-19.2 When the boiler pressure vessel is constructed by
a“U” stamp holder and certified on a U-1 or U-1A DRt@port,

PEB-18.3.3The stamping required by PEB-18.3.2 need not Partl shall be completed by the “S,” “M,” or “E” stamp holder

be done in the presence of the Authorized Inspectoelfxtric

to the extent indicated in Guide A-351.1.
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FORM P-4A MANUFACTURERS' DATA REPORT FOR FABRICATED PIPING
As Required by the Provisions of the ASME Code Rules, Section |

1. Manufactured by @ 5 Grder No. (&) P-44 1D No. S
{Name and address of manufacturer)
2. Manufactured for @ : Order No. @
{Name and address of purchaser}
3,- Location of Installation @ Boiler Registration No.
4. ldentlfication ) Piping Registration Na. _ O)
(Main steam, boiler feed, blow-off or other service piping — state which!
5. Design Conditions of Piping (©) psi ) ‘F. Specified by &)
{Fressure) {Temperatura) 8 {Mame of Ca.)
Code Design by @

6. The chemical and physical properties of ali piping meet the requirsments of material specifications of the ASME BOILER AND PRESSUHE VESSEL
CODE. The construction and workmanship conform to Section [ of the ASME BOILER AND PRESSURE VESSEL CODE

{Year}

Addenda to ; . and Code Cases

{Datel {MNumbers)
7. Description of Piping: {include materials Identifications by ASME specification or other recognized Code designation,)

8. Shop Hydrostatic Test psi.

8. Remarks

CERTIFICATE OF SHOP COMPLIANCE

We certify the statement in this data report to be correct and that alt detalls of material, coﬁstruction, and workmanship of the deseribed piping
conform to Section [ of the ASME Boiler and Pressure Vessel Code.

Our Certificats of Authorization No. QL__ to use the S or PP Symbol # Expires @
Date __.,—@h Signed @ by @
{Manufacturer or Fabricator) {Authorized Representative)

@ CERTIFICATE OF SHOP INSPECTION

I, the undersigned, holding a valid commission issued by the Nationzl Board of Boiler and Pressure Vessel Inspectors and/or the Staté or Province
of and empioyed by _
have inspected the plpmg described in this Manufacturer’'s Data Report and state that to the best of my knowledge
and belief, the manufacturer has constructed this prpmg in accordance with the applicable Sections of the ASME Boiler and Pressure Vessel Code.

Sy signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the piping described in
this Manufacturer's Data Report. Furthermore, neither the Inspector nor his. employer shail be liable in any manner for any personal injury or
property darmage or a los$ of any kind arising from or connected with this inspection.

Date

Commissions ®
{Authorized Inspacior) iNa#'l Board {incl. endorsements), State, Provinge, and No.]
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FORM P-4A (Back)

10. Description of Field Fabrication:

11. Field Hydrostatic Test ___._@___ psi.

CERTIFICATE OF FIELD FABRICATION COMPLIANCE
We certify the statement in this data report to be correct and that all details of material, construction, and workmanship of the described piping
conform to Section | of the ASME Boiler and Pressure Vessel Code.

Our Certificate of Authorization No. to use the Pressure Piping Symbal expires
Date @ Signed Name
(Authorized Representative) (Fabricator)

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the field assembly of the described piping conforms with the requirements of Section | of the ASME Boiler and Pressure Vessel

Code. Qur Certificate of Authorization No. to use the (A} (S) or (PP) Symbol expires
Date Signed Name

{Authorized Representative) {Assembler}

@ CERTIFICATE OF FIELD ASSEMBLY INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of and employed by
have compared the statements in this Manufacturer's Data Report with the described piping and state that the parts referred to as Data
Items , not included in the Certificate of Shop Inspection, have been inspected by me and that to the

best of my knowledge and belief the manufacturer and/or assembler has constructed and assembled this piping in accordance with the applicable
sections of the ASME Boiler and Pressure Vessel Code. The described piping was inspected and subjected to a hydrostatic test
of J__M psi.

By signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the piping described in
this Manufacturer's Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal injury or

property damage or a loss of any kind arising from or connected with this inspection.

Date

Commissions @
{Authorized Inspector) [Nat'| Board (incl. endorsements]), State, Province, and No.)
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A-354.1 GUIDE FOR COMPLETING MANUFACTURERS’ DATA REPORT, FORMS P-4A and P-4A-M

@EORE® ® O ®O®OO

P@BEEO

® @

®E@ @06

®E O

(See PG-112.2.5)

Name and address of manufacturer or fabricator of Code piping including order identifying number.
Name and address of purchaser and/or owner and his identifying order number.
Name and address of location where piping is to be installed, if known.

Include the registration number of the bailer where the piping is to be installed, if known (e.g., National Board No.,
Canadian Design Registration No., or other jurisdictionally required registration numbers).

Identify each section of piping (e.g.. main steam, blow-off, boiler feed), including the section’s identification number,
if assigned.

Include the piping registration number, if assigned {e.g., National Board No., Canadian Design Registration No., or other
jurisdictionally required registration numbers).

Show the maximum design pressure and temperature of the section of pipe (see ASME B31.1),

Name of the organization that established the design pressure and temperature.

The organization that made the calculations and selected the pipe schedules for the working conditions.

Refer to the requirements of ASME B31.1.

Describe each section of piping, size, thickness, schedule, etc. Show the complete ASME Material Specification No. and
Grade as listed in the appropriate stress allowance table in the Appendix of Section | (e.g., “SA-106"). Exception: A
specification number for a material not identical to an ASME Specification may be shown only if such material meets
the criteria in the Foreword of this Section. When material is accepted through a Code Case, the applicable Case number
shall be shown. Identify the organization that will receive this piping and the identification number of the boiler.
Piping fabricated in a shop show test pressure if hydro-applied in the shop (see PG-99) and witnessed by Authorized
Inspector.

The name of the piping manufacturer or fabricator, signature of authorized representative and date signed.

Show ASME Authorization number, kind of symbol, and date of expiration.

This certificate to be completed by the Authorized Inspection Agency representative who performs the in-shop inspection.
To determine what goes in this space, you should be guided by the following:

National Board Stamped Fabricated Fiping (see Form P-4A Line 4)
After “and/or State or Province” in the certification blocks —

If the Inspector has a valid commission for the state or province where the Manufacturer's shop is located, insert the
name of that state or province. If the Manufacturer is located in a non-Code state or province, insert the name of the
state or province where the Inspector took his original examination to obtain his National Board Commission, provided
he still has a valid commission for that state or province. Otherwise, if no valid commission, show the name of the
state or province where he has a valid commission authorizing him to make the shop inspection.

Fabricated Piping Not Stamped National Board
Follow the above procedure. However, in this case do not list any National Board Commission number after the
Inspector’s signature at the bottom of the block.

The Inspector’s National Board commission number must be shown when the fabricated piping is stamped National
Board; otherwise, show only his/her state or province commission number {See (4 above).

Describe sections of piping to be joined, design of welded joint, procedure to be followed, number passes, preheat,
postheat, etc. (see ASME B31.1).

Show test pressure used during field hydrostatic test {see PG-99) and witnessed by the Authorized Inspector.

Signed by an authorized representative of the organization responsible for the field fabrication or field assembly
(assembler, manufacturer, fabricator), or both, and the date signed.

Show ASME authorization number, kind of symbol, and date of expiration.

This certificate to be completed by the Authorized Inspection Agency representative who performs the field assembly
inspection.

Only list those piping sections and welds inspected in the field.
Show field hydrostatic test pressure (see P(-99).
If desired, the Certificate Holder may assign a unique identifying number for this Form.
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FORM P-4B MANUFACTURERS' DATA REPORT FOR FIELD INSTALLED MECHANICALLY ASSEMBLED PIPING
As Required by the Provisions of the ASME Code Rules, Section |

1. Manufactured by O Qrder No. @ P-4B ID No. __®_
{Name znd address of manufacturer)
2. Manufactured for @ QOrder No. @
{Name and address of purchaser)
3. Location of Installation @ Boiler Registration Na.
4, Identification @ Piping Registration No. :
(Main steam, boiler fesd, blow-off or cther service piping — state which)
5. Design Conditions of Piping (6] psi &) °F.  Specified by ®
(Pressure) {Temparature) {Name of Co.)
Code Design by @

6. The chemical and physical properties of all piping meet the requirements of material specifications of the ASME BOILER AND PRESSURE
VESSEL CODE. The construction and workmanship conform to Section | of the ASME BOILER AND PRESSURE VESSEL CODE —_— __ Em

{Year}
Addenda to . and Code Cases
(Date) {Mumbers)

7. Description of Piping: (Include materials Identifications by ASME specification or other recognized Code designation.)

®

8. Field Hydrostatic Test . ® psi.

9. Remarks

@ CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE

We certify that the field assembly of the described piping conforms with the requirements of Section | of the ASME Boiler and Pressure Vessel
Code. Our Certificate of Authorization No. to use the (A) (S) or (PP) Symbol expires

Date @ Signed Name

{Authorized Representative] (Assembler)

@ GERTIFICATE OF FIELD ASSEMBLY INSPECTION

I, the undersigned, hoiding a valid commission issued by the National Board of Boiler and Pressure Vesse! Inspectors and/or the State or Province
of 9 and employed by have compared the statements
in this Manufacturer's Data Report with the described piping and state that the parts referred to as Data ltems have been
inspected by me and that to the best of my knowledge and belief the maufacturer and/or assembler has assembled this piping in accordance with
the applicable sections of the ASME Boiler and Pressure Vessel Code. The described piping was inspected and subjected to a hydrostatic test
of D) psi. >

By signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the piping described in
this Manufacturer's Data Report. Furthermore, neither the Inspector nor his employer shall be liable in any manner for any personal injury or
property damage or a loss of any kind arising from ar connected with this inspection.

Date

Commissions @
(Authorized inspector} {Nat'l Board (incl, endorsements), State, Province, and No ]
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A-354.2 GUIDE FOR COMPLETING MANUFACTURERS’ DATA REPORT, FORMS P-4B and P-4B- M

® PEEEG ® O ®EOO0

@E 6

®

®6 6

®

(See PG-112.2.5)

Name and address of manufacturer or fabricator of Code piping including order identifying number.
Name and address of purchaser and/or owner and his identifying order number.
Name and address of location where piping is to be installed, if known.

Include the registration number of the bailer where the piping is to be installed, if known (e.g., National Board No.,
Canadian Design Registration No., or other jurisdictionally required registration numbers).

Identify each section of piping (e.g., main steam, blow-off, boiler feed), including the section’s identification number,
if assigned.

Include the piping registration number, if assigned (e.g., National Board No., Canadian Design Registration No., or other
jurisdictionally required registration numbers).

Show the maximum design pressure and temperature of the section of pipe (see ASME B31.1).

Name of the organization that established the design pressure and temperature. ,

The organization that made the calculations and selected the pipe schedules for the working conditions.
Refer to the requirements of ASME B31.1.

Describe each section of piping, size, thickness, schedule, etc. Show the complete ASME Material Specification No. and
Grade as listed in the appropriate stress allowance table in the Appendix of Section | (e.g., “SA-106"). Exception: A
specification number for a material not identical to an ASME Specification may be shown only if such material meets
the criteria in the Foreword of this Section. When material is accepted through a Code Case, the applicable Case number
shall be shown.

Piping fabricated in field show test pressure of hydro-applied in the field (see PG-99) and witnessed by Authorized
Inspector.

Signed by an authorized representative of the organization responsible for the field assembly and hydrostatic test.
Show ASME authorization number, kind of symbol, and date of expiration.

This certificate to be completed by the Authorized Inspection Agency representative who performs the field assembly
inspection.

To determine what goes in this space, you should be guided by the following:

National Board Stamped Fabricated Piping (see Form P-4B Line 4}
After "and/or State or Province” in the certification blocks —

If the Inspector has a valid commission for the state or province where the Manufacturer’s shop is located, insert the
name of that state or province. If the Manufacturer is located in a non-Code state or province, insert the name of the
state or province where the Inspector took his original examination to obtain his National Board Commission, provided
he still has a valid commission for that state or province. Otherwise, if no valid commission, show the name of the
state or province where he has a valid commission authorizing him to make the shop inspection.

Fabricated Piping Not Stamped National Board
Follow the above procedure. However, in this case do not list any National Board Commissicn number after the
Inspector’s signature at the bottom of the block.

Only list those piping sections inspected in the field.
Show test pressure used during field hydrostatic test (see PG-99) and witnessed by the Authorized Inspector.

The Inspector’s National Board commission number must be shown when the fabricated piping is stamped National
Board; otherwise, show only his state or province commission number.

If desired, the Certificate Holder may assign a unique identifying number for this Form.
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION IV - HEATING BOILERS

2004 EDITION
INTRODUCTION HG-100 SCOPE
The rules of this Section of the Code cover minimum-con (a) The rules of Part HG apply to steam heating boilers, hot

struction requirements for thesign, fabrication, installation, ~ Waterheating boilers, hot water supply boilers, and to appurte
andinspection of steam heating, hot watemting, hot water ~ nanceshereto. They shalle used in conjunction with the spe
supplyboilers which are directly fired with oil, gaslectricity cific requirements in Part FiBoilers of Wought Materialsand
coal, or other solid or liquid fuels and for operation at or below PartHC, Cast Iron Boilers, whichever is applicable. The-fore
the pressure antemperature limits set forth in this document. Word provides the basis for thedes. Part HG is not intended

Similar rules for potable water heaters are also included. to apply to potable water heaters except as provided for in Part
HLW.

For Section IV application, the boiler proper or other vessels
terminateat: (b) This Part contains mandatory requirements, specific pro
hibitions, and nonmandatory guidance for materials, designs,
(a) the first circumferential joint welding end connections;  fabrication,examinations, inspection, testing, certification, and

(b) the face of the first flange in bolted flanged end connec pressuraelief

tions; or (c) Laws or regulations issued by a municipaldate, pre
vincial, federal, or other enforcement or regulatory body having
jurisdiction at the location of installation, establish the manda

Pressureretaining covers for inspection opening, such as tory applicability of these rules, in whole or in part.
manholecovers and handhold covers, guldgs are included
within the scope of this Section.

Therules are divided into four major Parts: HG, applying to HG—1_01.1 Service Res_,tnctlons_.The rules of this Section
all materials of construction exceptmsvided for in Part HW; are restricted to the following services:
PartHF, applying toassemblies fabricated of wrought material,
exceptas provided for in Part H\; Part HC, applying to cast
iron assemblies; and Part WML applying to potable watdreat

(c) the first threaded joint in that type of connection.

HG-101 SERVICE RESTRICTIONS

(a) steam boilers for operation at pressures not exceeding 15
psi (100 kPa);

ers. Part HF is further subdivided into Subpart Hntaining (b) hot water heating boilers and hot water supply boilers for
rulesfor welded construction, and Subpart HB, containing rules operatingat pressures not exceeding 160 psi (1 100 kPa) and/or
for brazed construction. temperaturesiot exceeding 25 (120°C), at or near the boiler

outlet, except that when some of the wrought materials per

The parts and Subparts of this Section are divided inte Arti . : o
P P mitted by Part HF are used, a lower temperature is specified.

cles. Each article is given a number and a title, agkample,
PartHG, Article 3, Design.Articles are divided into paragraphs HG-101.2Services in Excess of Those Cowat by This
which aregiven a three—digit numbethe first of which corre Section. For services exceeding the limits specified in
spondgo the Article number Thus, under Article 3 of Part HG, HG-101.1the rules of Section | shall apply
paragrapiHG-307 willbe found. Paragraphs are further subdi

videdinto subparagraphs. Major subdivisions of paragraphs are HG-102 UNITS

designatedy three— or four—digit numbers followed bylect

mal point and a digit or digits. Wherecessanfurther subdivi EitherU.S. Customary units @l units may be used for com
sionsare represented by letters and thembsnbers in paren pliancewith all requirements of this edition, but one system shall
theses. Minor subdivisions of the paragraphs aa¢so be used consistently throughout for all phases of construction.
representedby letters. A reference to one of these paragraphs in ) ) ] }
thetext of the Section includes all of the applicatiles in that Either the U.S. Customary units or SI units that are listed
paragraph.Thus, reference to HG-307 includesth# rules in MandatoryAppendix 6 are identified in the text, or are identified
HG-307.1through HG-307.4. in the nomenclature for equations shall be used consistently for

all phases for construction (e.g. materials, design, fabrication,
This Section does not contain rules to cover all possible and reports). Since values in the two systems are not exact
detailsof designand construction. Where complete details are equivalents,each system shall be used independently of the
not given, it is intended that the manufactursubject to the otherwithout mixing U.S. Customary units and Sl units.
acceptancef the Authorized Inspectoshall provide details of

designand constructioowhich will be as safe as otherwise When Sl units are selected, U.S. Customary values in-refer
requiredby these rules. encedspecifications that do not contain Sl units shall be con
vertedto Sl values to at least three significant figures for use in
Whenthe strength of any part cannot be computed with-a sat calculationsand other aspects of construction.
isfactoryassurance of safetihese rules provide procedures for
establishingts maximum allowable working pressure. ARTICLE 2
MATERIAL REQUIREMENTS
ARTICLE 1

SCOPE AND SERVICE RESTRICTIONS HG-200 GENERAL MATERIAL REQUIREMENTS
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HG-200.1Materials Subject to Pressue Stress. Material (b) No safety valve for a steam boiler shall be smaller than
subjectto stress due to pressure shall conform to one of the specNPS'2 (DN 15). No safety valve shall be d@r than NPS %
ifications given in Section Il and shall benited to those thatare (DN 115). The inlet opening shall have an inside diameter equal
permitted in HF-200 for boilers of wrought materials and to, or greater than, the seat diameter

HC-200for cast iron boilers. o o .
(c) The minimum relieving capacity of valee valves shall

HG-200.2Internal Parts Subject to Deterioration. Mate be governed by the capacity marking on the boiler called for in
rials shall not be used for internal pavtkich are liable to fail HG-530.
dueto deterioration when subjected to saturated steam tempera
turesat or below the maximum allowable working pressure. (d) Theminimum valve capacity in pounds per hour shall be

the greaternf that determined by dividing the maximum Btu-out
HG-200.3Materials Not Found in Section 1. Material not put at the boiler nozzle obtained by the firingasfy fuel for
coveredby specifications in Section Il shall not be used unless which the unit is installed by 1,000, shall be determined on the

authorizationto use the material is granted by the Boded basisof the pounds (kg) of steam generated per hour per square
Pressurd/essel Committee on the basis of datbmitted to the foot (m?) of boiler heating surface as given iable HG-400.1.
Committeein accordance with Appendix A. For cast iron boilergonstructed to the requirements of Part HC,
) o o the minimum valve capacity shall be determined by rireexi
HG-200.4 Materials Use Not Limited by Specification mum output method. In many cases a greater relieving capacity

Title. The title or scope paragraph of a material specification in o \5lveswill have to be provided than the minimum specified

Sectionll asrespects product form or service shall not limitthe y these rules. In everase, the requirement of HG-400.1(e)
use of a material, provided thenaterial is suitable for the  gpa be met.

applicationand its use is permitted by the rules of ®étion.
. e (e) The safety valve capacity for each steam boiler shall be
HG-200.5Materials Use Not Limited by Method of Pro- suchthat with the fuel burning equipment installed, and oper
duction. Materials covered by specifications in Sectioark atedat maximum capacityhe pressure cannot rigere than 5
notrestricted as to the methodmduction unless so stated in psi (35 kPa) above the maximum allowable working pressure.
the Specification, and as long as the product complies with the
requirements of the Specification. (f) When operating conditions are changed, or additional
) ) . ) . boiler heating surface is installed, the valve capacity shall be
HG-200.6Materials With Thickness Exceeding Specifi  jcreased, if necessarp meet the new conditions and be in
cation Limits. Materials having thicknesses outside of the lim ;.5 dancevith HG-400. 1(e). The additional valves required,

its given in the title or scope clause ddpecification in Section 4, 3ecount of changed conditions, may be installed on the outlet
Il may be used in construction, provided they comply with other piping provided there is no intervening valve.

requirements othe Specification and with all thickness require

mentsof this Code. TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR
HG-200.7Nonpressue Part Materials. Material for non PER SQUARE FOOT OF HERNG SURRACE
pressurearts, such as skirts, supports fleaf lugs, clips, and
extendecheat-transfer surfaces, need not conform to the-speci Firetube Watertube
ficationsfor the material to which they are attached or iuede Boilers Boilers

rial specification permitted in HF-200 or HC-200; but, if

Boiler heating surface:
welded,they shall be of weldable qualityrhe allowable stress g

value shall not exceed 80% of the maximum allowaitiess Hand fired 5(24) 6 (29)
permitted for similar material in @bles HF-300.1 and Stoker fired 7(34) 8 (39)
HF-300.2. Satisfactory performance of a specimen in such ser QOil, gas or pulverized
vice shall not make the material acceptable for use in pressure fuel fired 8 (39) 10 (49)
partsof a vessel. Waterwall heating surface:
Hand fired 8 (39) 8 (39)
HG-201 SPECIFIC MATERIAL REQUIREMENTS Stoker fired 10 (49) 12 (59)
Specificmaterial requirements for assemblies constructed of Oil, gas or pulverized
wrought materials are given in Part,H¥ticle 2 and for assem fuel 14 (68) 16 (78)

blies constructed of cast iron in Part HC, Article 2. GENERAL NOTES:

ARTICLE 4 (a) When a boiler is fired only by a ghaving a heat value not in excess of
200 Btu/cu ft (7400 kJ/), the minimum safety valves or safety relief valves
PRESSURE RELIEVING DEVICES relieving capacity maye based on the values given for hand fired boilers above.
(b) The minimum safety valve or safety relief valve relieving capacity for elec
HG-400 PRESSURERELIEVING V ALVE REQUIRE- tric boilers shall be & Ib/hr/kW (1.6 kg/hr/kW) input.
MENTS (c) For heating surface determination, see HG-403.

(d) For extended heating surfadee minimum Ib/hr/sq ft may be determined

HG-400.1 Safety \alve Requirements for SteamBoilers by the Manufacturer [see HG 403(c)]

HG-400.2 Safety and Relief &lve Requirements for Hot

(a) Each steam boiler shall have one or mofieiafly rated Water Boilers
safetyvalves that are identified withe V or HV Symbol of the
springpop type adjusted and sealed to disghat a pressuret (a) Each hot water heating or supply boiler shall have at least
to exceed 15 psi (100 kPa). oneofficially rated safety relief valve, of the automatic reseating
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type, identified with the VV or H\Gymbol,and set to relieve at
or below the maximum allowable working pressafé¢he boiler

(b) Hot water heating or supply boilers limited to a water
temperaturenot in excess of 22 (99°C) may have in liewf
the valve(s) specified in (a) above, one or mofficizdly rated
temperatureand pressure safety relief valves of the automatic
reseatingype identified with the HV symbol, arskt to relieve
at or below the maximum allowable workimgyessure of the
boiler.

DEPARTMENT OF COMMERCE

Comm 41 APPENDIX

tubesof a heat exchanger to warm water for space heating or hot
watersupply within the service limitations set fort in HG-101,
the heat exchanger shall be equipped with one or méicéadify
ratedsafety relief valves that are identified with the VHWV
Symbol,set to relieve at or below the maximum allowable work
ing pressure of the heat exchangerd of sufcient rated capac

ity to prevent the heat exchangeessure from rising more than
10% above the maximum allowable working pressure of the
vessel.

(c) High Temperatue Water to Steam Heat Exchander

(c) When more than one safety relief valve is used on either \whenhigh temperature water is circulated through the coils or

hot water heating or hot water supply boilers, the additional
valves shall be dicially rated and may have a set pressure
within a range not to exceed 6 psi (40 kBadve the maximum
allowable working pressure of the boilertoand including 60

tubesof a heat exchanger to generate low pressure steam, within
the service limitationset forth in HG—-101, the heat exchanger
shallbe equipped with one or mordiofally rated safety valves
thatare identified with the V or HV Symbol, set to relieve at a

psi (400 kPa), and 5% for those having a maximum allowable pressurenct to exceed 15 psi (16Pa), and of stitient rated

working pressure exceeding 60 psi (400 kPa).

(d) No safety relief valve shall be smaller than NREDN
20) nor lager tharNPS 4% (DN 115) except that boilers having

a heat input not greater than 15,000 Btu/hr (4.4 kW) may be

equippedwith a rated safety relief valve of NPS(DN 15).

(e) The required steam relieving capagditypounds per hour
(kg/hr), of the pressure relieving device or devices on a boiler
shallbe the greater of that determined by dividing the maximum
outputin BTU at the boiler nozzle obtained by the firing of any
fuel for which the unit is installed by 1000, or shall be deter
minedon the basis of pounds (kg steam generated per hour
persquare foot (4 of boiler heating surface as given iable

capacityto prevent the heat exchanger pressure from rising more
than5 psi (35 kPa) above the maximum allowable working-pres
sureof the vessel. For heat exchangerguiring steam pres
suresgreater than 15 psi (100 kPa), refer to Section | or Section
VI, Division 1.

1 Suggested installation practices for the secondary side of heat exchangers.

HG-401 MINIMUM REQUIREMENTS FOR SAFETY
AND SAFETY RELIEF VALVES

HG-401.1 Mechanical Requiements

(a) The inletopening shall have an inside diameter approxi

HG-400.1. For cast iron boilers constructed to the requirements Mately equal to, ogreater than, the seat diametén no case
of Part HC, the minimum valve capacity shall be determined by shallthe maximum opening through any part of the valviege

the maximum output method. In many cases a greslteving
capacityof valves will have to be provided than timnimum
specifiedby these rules.In every case, the requirements of
HG-400.2(g)shall be met.

() When operating conditions are changed, or additional

boiler heating surface is installed, the valve capacity shall be

increasedif necessarnyto meet the new conditions and shall be
in accordance with HG-400.2(g). The additionadllves
required,on account of changed conditions, nieyinstalled on
the outlet piping provided there is no intervening valve.

(g) Safety relief valve capacity for each boiler with a single
safetyrelief valve shall be such that, with the fuel burning equip
mentinstalled and operated at maximum capadiitypressure
cannotrise more than 10% above the maximum allowable work

ing pressure. When more than one safety relief valve is used, the

overpressurahall be limited to 10% above the set pressure of
the highest set valve allowed by HG-400.2(a).

HG-400.3 Safety and Safety Relief ®lves for Tanks and
Heat Exchangers

(a) Steam to Hot ¥ter Supply Whena hot water supply is
heatedndirectly by steam in a coil gripe within the service lim

itationsset forthin HG-101, the pressure of the steam used shall

than¥ in. (6 mm) in diameter or its equivalent area.

(b) Safety reliefvalves oficially rated as to capacity shall
havepop action when tested by steam.

(c) O-rings or other packing devices when used on the stems
of safety relief valves shall be so arranged as nofféataheir
operation or capacity

(d) The desigrshall incorporate guiding arrangements-nec
essaryto insure consistent operation and tightness. Excessive
lengthsof guiding surfaces should be avoided. Bottom guided
designs are not permitted on safety relief valves.

(e) Safety valves shall have a controlled blowdown p§2
to 4 psi (15 kPa to 30 kPa) and this blowdown need not be-adjust
able.

(f) Safety valves shall be spring loadekhe spring shall be
designedso that thefull lift spring compression shall be no
greaterthan80% of the nominal solid deflection. The perma
nentset ofthe spring (defined as the feifence between the free
heightand height measured 10 min after the spring has been
compressedolid three additional times after presettingoam
temperatureyhall not exceed 0.5% of the free height.

(g) There shall ba lifting device and a mechanical connec

not exceed the safe working pressure of the hot water tank, andtiion between the lifting device and thisk capable of lifting the
asafety relief valve at least NPS 1 (DN 25), set to relieve at or disk from the seat a distance ofleast!/1gin. (1.5 mm) with no

below the maximum allowable working pressure of the tank,
shallbe applied on the tank.

(b) High Temperatue Water to Vdter Heat Exchanget
Whenhigh temperature water is circulated through the coils or

pressureon the boiler

(h) A body drain below seat level shall be provided by the
Manufacturerfor all safety valves and safety relief valves,
exceptthat the body draimay be omitted when the valve seat
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is above the bottom of the inside diameter of the digehpip

ing. For valves exceeding NPS/2(DN 65) the drain hole or
holesshall be tapped not less than NIS(DN 10). For valves
NPS2': (DN 65) or smallerthe drain hole shall not be less than
Y4 in. (6 mm)in diameter Body drain connections shall not be
pluggedduring or after field installation. In safety reliedlves

of the diaphragm typehe space above the diaphragm shall be
ventedto prevent a buildup of pressure above the diaphragm.
Safetyrelief valves of the diaphragm type shall be so designed
thatfailure or deterioration of the diaphragm material will not
impair the ability of the valve to relieve at the rated capacity

(i) In the design of the body of the valve consideration shall
be given to minimizing the é&écts of water deposits.

() Valves shall be provided with wrenching surfaces to allow
for normal installations without damaging operating parts.

(k) The set pressure tolerances, plus or minus, of safety
valvesshall not exceed 2 p&i5 kPa), and for safety relief valves
shallnot exceed 3 psi (20 kPa) for pressures up to and including
60 psig (400 kPa) and 5% pressures above 60 psig (400 kPa).

() Safety valves shall be arranged so that they cannot be reset

to relieve at a highepressure than the maximum allowable
working pressure of the boiler

HG-401.2 Material Selection
(a) Cast iron seats and disks are not permitted.

(b) Adjacent sliding surfaces such as guides and disks shall
both be of corrosion resistant material.

(c) Springs of corrosion resistant material or having a eorro
sionresistant coating are required.

(d) Material for seats and disks should be such as to provide
areasonable degree of resistance to steam cutting.

(e) Material for valve bodies and bonnets or their corre
spondingmetallic pressure containing parts shall be listed in
Sectionll, except that in cases where a manufacturer desires to
makeuse ofmaterials other than those listed in Section Il, he
shall establishand maintain specifications requiring equivalent
control of chemical and physical properties and quality

(f) Synthetic disk inserts of O-ring or other tyffased shall
be compatible with the maximum design temperature estab
lishedfor the valve.

(g) No materials liable to fail due to deterioration or vuican
ization when subjectedo saturated steam temperature corre
spondingto capacity test pressure shall be used.

HG-401.3 Manufacture and Inspection

(&) A Manufacturer shallemonstrate to the satisfaction of
an ASME designee that his manufacturing, production, and test
ing facilities and quality control procedures will insure close
agreemenbetween th@erformance of random production sam
plesand the performance of those valves submitted for capacity
certification.

(b) Manufacturing, inspection, and test operations including
capacityare subject to inspections at any time by an ASME
designee.
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(c) A Manufacturer may be granted permission to apply the
HV Code Symbol to production pressure relief valves capacity
certifiedin accordancevith HG-402.3 provided the following
testsaresuccessfully completed. This permission shall expire
onthe fifth anniversary of the date it is initially granted. The per
missionmay be extended for 5 year periods if the following tests
are successfully repeated within the 6 month pdrefdreexpi
ration.

(1) Two sample production pressure relief valves of a size
andcapacity within the capability of akSME accepted lab
oratoryshall be selected by an ASME designee.

(2) Operational and capacity tests shall be conduated
the presence of an ASME designee at an ASME accepted lab
oratory. The valve Manufacturer shall be notified of the time
of the test and may have representatives present to witness the
test.

(3) Should any valve fail to relieve at or above its certified
capacityor should it fail to meet performance requirements
of this Section, the test shall be repeated at the rate of two
replacement valves, selected in accordance with
HG-401.3(c)(1)for each valve that failed.

(4) Failure of any of the replacement valves to meet the
capacity or the performance requirements of this Section
shallbe cause for revocation within 60 days of the authoriza
tion to usethe Code Symbol of that particular type of valve.
During this period, the Manufacturshall demonstrate the
causeof such deficiency and the action taken to guard against
future occurrence, and theequirements of HG-401.3(c)
aboveshall apply

(d) Safety valves shall be sealed in a manner to prévent
valve from being taken apart without breaking the seal. Safety
relief valves shall be set and sealed so that they cannot be reset
without breaking the seal.

HG-401.4 Manufacturer’'s Testing

(a) Everysafety valve shall be tested to demonstrate its pop
ping point, blowdown, and tightness. Every safety relief valve
shall be tested to demonstrate its opening point and tightness.
Safetyvalves shall be tested on steam or air and safety relief
valveson watersteam, or airWhen the blowdown is nonadjust
able,the blowdown test may be performed on a sampling basis.

(b) A Manufacturer shall have a well-established program
for the application, calibration, and maintenance of test gages.

(c) Testing time on safety valves shall befisignt, depened
ing on size and design, to insure that test results are repeatable
andrepresentative of field performance.

(d) Test fixtures and test drums shall be of adequate size and
capacityto assure representative pop action and accuracy of
blowdownadjustment.

(e) A tightness test shall be conducted at maximum expected
operatingpressure, but not at a pressure exceeding the reseating
pressureof the valve.

HG-401.5 Design Requiements. At the time of the sub
missionof valves for capacity certification, testing in accord
ancewith this Section, the ASME Designee has the authority to
review the design for conformity with the requirements of this
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Section, and to reject or require modification of designs which
do not conform, prior to capacity testing.

HG-402 DISCHARGE CAPACITIES OF SAFETY AND
SAFETY RELIEF VALVES

HG-402.1 Valve Markings. Each safety osafety-relief
valve shall be plainly marked with the required data by the
Manufactureiin such a way that the markings witht be obliter
ated in service. Themarkings shall be stamped, etched,
impressedpr cast on the valve or on a nameplate, which shall
be securely fastened to the valve.

(@) The markings shall include the following:

(1) the name or an acceptable abbreviation of the
Manufacturer;

(2) Manufacturets design or type number;

(3) NPS size in. (DN) (the nominal pipe size of the
valveinlet);

(4) set pressure psi;

(5) capacity Ib/hr  (kg/hr), or

capacity
Btu/hiin accordance with HG-402.7(a);

(6) year built oralternativelya coding maype marked on
thevalves such that the valve Manufacturer can identify the
yearthe valve was assembled and tested; and

(7) ASME Symbol as shown in Fig. HG-402.

(b) Nameplates of safety or safety-relief valves may be
markedsolely in metric units under the following conditions:

(1) The pressure-relief device will be installed in aloca
tion where metric units are required or accepted by local
authorities if any.

(2) Metric units shall be those requiredthye user when
not mandated by enforcement authorities.

(3) The Manufactures quality controbystem shall pro
vide for the conversion from U.8ustomary units to the met
ric units that will be marked on the nameplate.

HG-402.2 Authorization to Use ASME Stamp. Each
safetyvalve to which the&Code Symbol (Fig. HG-402) is to be

DEPARTMENT OF COMMERCE
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place, personnel, and authorized observer dleadgipproved by
the Boiler and Pressuree¥sel Committee. The valves shall be
testedin one of the following three methods.

(a) Coefficient MethodTests shall be made to determine the
lift, popping, and blowdown pressures, and the capacity of at
leastthreevalves each of three representative sizes (a total of
nine valves). Each valve of a given size shall be set atfaraift
pressure.However safety valves for steam boilers shall have all
nine valves set at 15 psig (100 kPa). A ficeht shall be estab
lishedfor each test as follows:

Kp = Actual steam flow = Coeficient of
Theoretical steam flow dischar

Theaverage of the cd&fients Kp of the nine tests required shall
be multiplied by 0.90, and this product shall be taken as the coef
ficient K of that design. The stamped capacity for all sizes and
pressureshall not exceed the value determined from the fellow
ing formulas:

For 45 deg seat,
(U.S. Customary Units)
W =51.5mDLP x 0.707K
(SI Units)
W =5.25mDLP x 0.707K
For flat seat,
(U.S. Customary Units)
W = 51.51DLPK
(SI Units)
W = 5.25mDLP
For nozzle,

(U.S. Customary Units)

W =515 APK
(SI Units)
W =5.25 APK

appliedshall be produced by a Manufacturer and/or Assembler \where

whois in possession of a valid Certificate of Authorizati@ee
HG-540.)

FIG. HG-402 OFFICIAL SYMBOL FOR SAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS'STANDARD

HG-402.3 Determination of Capacity to Be Stampedn
Valves. TheManufacturer of the valves that are to be stamped

with the Code symbol shall submit valves for testing to a place

W = weight of steam/hr

D = seat diameter

L = lift

P =(1.10 x set pressure + 14.7) psia or (1.10 x set pressure +
0.101)MPa, for hot water applications or

= (5.0 psi 5 psi set + 14.7) psia or (0.035 MPa + 0.100

MPaset + 0.101) MPa, for steam boilers

K = coeficient of dischage for the design

A = nozzle-throat area

Note: The maximum and minimum cdigient determined by the tests a
valvedesign shall not vary more th&B% from the average. If one or more tests
areoutside the acceptable limits, one valvehaf Manufacturés choice shall be
replacedwith another valve of the same size and pressure setting onbglifica:
tion of the original valve. Following this test a new averageficasit shall be cal
culated,excluding the replaced valtest. If one or more tests are now outside the
acceptabldimits, as determined by the new average fitieht, avalve of the

whereadequate equipment and personnel are available o con Manufacturer'schoice must be replacéy two valves of the same size and pres

ductpressure and relieving—capacity tests which shall be made

in the presence of and certified by an authorized obsefer

sureas the rejected valve. A new average fadeht, including the replacement
valves,shall be calculated. If any valve, excluding the two replaced valoes,
falls outside the acceptable limits, the tests shall be considered unsatisfactory
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(b) Slope Method.If a Manufacturer wishes to appllye
CodeSymbol to adesign of pressure relief valves, four valves

of each combination of pipe and orifice size shall be tested.

Thesefour valves shall beet at pressures that cover the approxi
materange of pressures for which the valve willused, or that
coverthe range available at the certified test facility that shall

WISCONSINADMINISTRATIVE CODE

58

gagetube. The piping shall be so arranged thatgage cannot

be shut of from the boiler except by eock placed in the pipe
atthe gage and provided with a tee— or lever—handle arranged to
be parallel to the pipe in which it is located when the cock is
open. The gage connection boiler tapping, external siphon, or
piping to the boiler shall not be less than NREDN 8). Where

conductthe tests. The capacities shall be based on these four steelor wrought iron pipe or tubing is used, the boiler connection

testsas follows.

(1) The slopgW/P)of the actual measured capacity-ver

andexternal siphon shall be not less than NP@®N 15). Fer
rous and nonferrous tubing having inside diameters at least
equalto that of standard pipe sizksted above may be substi

susthe flow pressure for each test point shall be calculated tyted for pipe.

andaveraged:

slope = W/P = measured capacity

absolute flow pressure, psia

All values derived from the testing must fall witkio of
the average value:

minimum slope = 0.95 x average slope
maximum slope = 1.05 x average slope

If the values derived from the testidg not fall between the
minimum and maximum slope values, the Authorized
Observershall requirghat additional valves be tested at the
rate of two for each valve beyond tmeaximum and mini
mum values with a limit of four additional valves.

(2) The relieving capacitio be stamped on the valve shall

not exceed 90% of the average slope times the absolute accu

mulationpressure:
rated slope = 0.90 x average slope

stampectapacity< rated slope x (1.10 xet pressure + 14.7)
psiaor (1.10 x set pressure + 101) kPa for hot water applica
tions

(c) Three—¥lve Method.If a Manufacturer wishes to apply

(b) The scale on the dial of a steam boiler gage shall be-gradu
atedto not less than 30 psi (2@®a) nor more than 60 psi (414
kPa). The travebf the pointer from 0 psi to 30 psi (0 kPa to 200
kPa)pressure shall be at least 3 in. (75 mm).

HG-603 WATER GAGE GLASSES

(@) Each steam boileshall have one or more water gage
glassesattached to the water column or boiler by means of
valvedfittings not less than NP& (DN 15), with the lower fit
ting provided with a drain valve of a type having an unrestricted
drainopening not less than in. (6 mm) in diameter to facilitate
cleaning. Gage glass replacement shall be possible with the
boiler under pressure. #&ter glass fittings may be attached
directly to a boiler

Boilers having an internal vertical height of less than 10 in.
(250 mm) may be equipped with a walevel indicator of the
GlassBull's—Eye type provided the indicatorabsuficient size
to show the water at both normal operaimgl low—water cutéf
levels.

(b) Thelowest visible part of the water gage glass shall be at
leastl in. (25 mm)above the lowest permissible water level rec
ommendedy the boiler Manufactureith the boiler operat
ing at this lowest permissible water level, there shall be ne dan

the Code Symbol to steam safety valves or safety relief valves ger of overheating any part of the boiler

of one or more sizes of a desiggt at one pressure, he shall-sub

mit three valves of each size of each design set at one pressure Eachboiler shall be provided at the time of the manufacture
for testing andhe stamped capacity of each size shall not exceedwith a permanent marker indicatirtge lowest permissible

90% of the average capacity of the three valves tested.

Note: The dischage capacity as determined by the test of each valve siséd
not vary by more thar5% of the average capacity the three valves tested. If
oneof the three valve tests falls outside of the limits, it may be replaced by two
valvesand a newaverage calculated based on all four valves, excluding the
replacedvalve.

ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS

HG-600 GENERAL

All instruments, fittings, and controls described in this-Arti
cle shall be installed prior to operation.

HG-601 FOR STEAM HEATING BOILERS

HG-602 STEAM GAGES

waterlevel. The marker shall be stamped, etched, oripast
metal;or it shall bea metallic plate attached by rivets, screws,
or welding; or itshall consist of material with documented tests
showingits suitability as a permanent marking for the applica
tion. This marker shall be visible at all times. Where the boiler
is shipped with a jacket, this marker may be locatedhen
jacket.

Note: Transparent material other than glass may be used for the water gage pro
vided that the material will remain transparantl has proved suitable for the pres
sure,temperature, and corrosive conditions expected in service.

(c) In electric boilers of the subnggrd electrode typehe
watergage glass shall s® located to indicate the water levels
both at startup and undenaximum steam load conditions as
establishedy the manufacturer

(d) In electric boilers of the resistance elentgpe, the low

(a) Each steam boiler shall have a steam gage or a compounestvisible part of the water gage shall be located at least 1 in. (25
steamgage connected to its steam space or to its water columnmm) above the lowest permissible water level specified by the
or to its steam connection. The gage or piping to the gage shallManufacturer. Each electric boiler of this typshall also be
contain a siphon or equivalent device that will develop and equipped with an automatic low-water ctitoh each boiler
maintaina water seal that will prevent stedmm entering the pressureressel so located as to automatically ctitted power
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supplyto the heatingelements before the surface of the water with a siphon or equivalent means of maintaining a water seal
falls below the visible part of the glass. that will prevent steam from enteritige control. The control
) ) ) connectionboiler tapping, external siphon, or piping to the
(e) Tubular water glasses on electric boilers having a normal pgiler shall not be less than NPS(DN 8), but where steel or
water contentnot exceeding 100 gal (300 I) shall be equipped \yroughtiron pipe or tubing is used, they shall not be less than
with a protective shield. NPSY (DN 15). The minimum size of an external siphon shall

\ 3 .
(f) A waterlevel indicator using an indirect sensing method beNPSY: (DN 8) or/g in. (10 mm) O.D. nonferrous tubing.

may be used in lieu of an operating water gauge glass; however HG-606 AUTOMATIC LOW-WATER FUEL CUTOFF
awater gauge glass must be installed and operable but may beND/OR WATER FEEDING DEVICE

shutoff by valving. The water level indicatonust be attached

to a water column or directly to the boiler by means of valved ~ (a) Each automatically fired steaom vapor-system boiler
fittings not lesghan NPS/ (DN 15). The device shall be pro  shallhave an automatic low-water fuel citsb located as to
vided with a drain valve of a type having an unrestricted drain automaticallycut of the fuel supply when the surface tbie
openingnot less thai# in. (6 mm) in diameter to facilitate clean ~ waterfalls to the lowest visible part of the water gage glass. If

ing. Service and replacement of internal parts and/or housingawater feeding device is installed, it shall be so constructed that
shallbe possible with the boiler under pressure. thewater inlet valve cannot feed water into the boiler through the

float chamber and so located as to supply requisite feedwater
HG-604 WATER COLUMN AND W ATER LEVEL CON -

TROL PIPES (b) Such a fuel cutdéfor water feeding device may be
attacheddirectly to a boiler A fuel cutof or waterfeeding
(&) The minimum size of ferrous or nonferrous pipes devicemay also be installed in the tapped openings available for

nectinga water column to a steam boiler sh&lNPS 1 (DN 25). attachinga water glass direct to a boil@rovided the connec

No outlet connectionsexcept for damper regulatdeedwater tionsare made to the boiler with nonferrous tees ernot less
regulator,steam gagesyr apparatus which does not permit the thanNPS'2 (DN 15) between the boilend the water glass so
escapeof any steam or water except for manually operated that the water glass &ttached directly and as close as possible
blowdowns,shall be attached to a water column or the piping to the boiler; the run of thiee or Y shall take the water glass fit
connectinga water column to a boiler (see HG 705 for intreduc  tings,and the side outlet or branch of the tee or Y shall take the
tion of feedwatemto a boiler). If the water column, gage glass, fuel cutof or water feeding device. The ends of all nipples shall
low—-waterfuel cutof, or other water level control device is eon  bereamed to full-size diameter

nectedto the boiler by pipe and fittings, no shitedlves of any ] ) )

type shall be placed in such pipe, and a cross or equivalent fitting ~ (€) Fuel cutdis and water feeding devices embodying a sepa
to which a drain valve and piping may be attached shall be ratechamber shall have a vertical drain pipe and a blovedfe
placedin the water piping connection at every right angle turn Notless tharNPS¥: (DN 20), located at the lowest point in the

to facilitate cleaning. The water column drain pipe and valve Waterequalizing pipe connections so that tember and the
shallbe not less than NP (DN 20). equalizingpipe can be flushed and the device tested.

(b) The steam connectiotsthe water column of a horizon HG-607 MODULAR STEAM HEATING BOILERS
tal firetube wrought boiler shall be taken from the top ofstie|

or the upper parf the head, and the water connection shall be
takenfrom a pointnot above the center line of the shell. For a
castiron boiler the steam connection to the water column shall (1) steam gage, see HG-602;
be taken from the top of an end section or the top of the steam
headerand the water connection shallrnade on an end section
notless than 6 in. (150 mm) beldhe bottom connection to the
watergage glass.

(@) Each module of a modulateam heating boiler shall be
equippedwith:

(2) water gage glass, see HG-603;

(3) a pressure control that will cuf ¢fie fuel supply when
the pressure reaches an operating limit, which shalese

HG-605 PRESSURE CONTROL thanthe maximum allowable pressure;

Eachautomatically fired steam boiler shall be protedteth (4) low water cutdf see HG-606.

overpressuréy two pressure—operated controls. (o) The assembled modular steam boiler shall &lso
equippedwith a safety limit control that will cut bthe fuel sup

ply to prevent steam pressure from exceeding the 15 psi (100
kPa) maximum allowablavorking pressure of the boileThe
controlshall be constructed to prevent a pressure settioge

15 psi (100 kPa).

(&) Each individual automatically firesteam boiler shall
havea safety limit control that will cut bthe fuel supply to pre
ventsteam pressure from exceeding the 15 psi (100rk@=)
mum allowable working pressure of the boileEach control
shallbe constructed to prevenpeessure setting above 15 psi
(100kPa). HG-610 FOR HOT WATER HEATING OR HOT WATER

SUPPLY BOILERS
(b) Each individual steam boiler shall haveoatrol that will

cut off the fuel supply when the pressure reaches an operatingHG-611 PRESSURE OR AOITUDE GAGES

limit, which shall be less than the maximum allowable pressure. ) )
(a) Each hot water heating or hot water supply boiler shall

(c) Shutof valves of any type shall not be placed in the steam havea pressure or altitudgge connected to it or to its flow eon
pressure connection between the boiler and the controls nection in such a manner that it cannot be skiditarh the boiler
describedn (a) and (b) above. These controls shall be protected except by a cock with tee or lever handle, placed on the pipe near
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thegage. The handle of the cock shall be parallel to the pipe inlever—handlearranged to be parallel to the pipe in which it is

which it is located when the cock is open.

locatedwhen the cock is open.

(b) The scale on the dial of the pressure or altitude gage shallHG-615 MODULAR HOT WATER HEATING BOILERS

be graduated approximately twt less than'z nor more than
3 times the pressure at which the safety relief valve is set.

(c) Piping ortubingfor pressure- or altitude—gage connec

tionsshall be of nonferrous metal when smaller than NPS 1 (DN

25).

HG-612 THERMOMETERS

Eachhot water heating or hot water supply boiler shall have
a thermometeso located and connected that it shall be easily

readable. The thermometer shall be so locatieat it shall at all

(@) Each module of a modular hot water heating boiler shall
be equipped with:

(1) pressure/altitude gage, see HGE61
(2) thermometersee HG-612;

(3) temperature control that will cutfahe fuel supply
whenthetemperature reaches an operating limit, which shall
be less than the maximum allowable temperature.

(b) The assembled modular hot water heating boiler shall

timesindicate the temperature of the water in the boiler at or near gisope equipped with:

the outlet.
HG-613 TEMPERATURE CONTROL

Eachautomatically fired hot watdreating or hot water sup
ply boiler shall be protected from over—-temperature by twe tem
perature—operatecbntrols.

(a) Each individual automaticalfjred hot water heating or
hotwater supply boiler shall have a high temperature limit con
trol that will cut of the fuel supply to prevent water temperature
from exceeding its marked maximum watemperature at the
boiler outlet. This control shall be constructed to prevent a tem
peraturesetting above the maximum.

(b) Each individuahot water heating or hot water supply
boiler shall have a control that will coff the fuel supply when

(1) a safety limit control that will cut bthe fuel supply
to preventthe water temperature from exceeding the maxi
mum allowable temperature at the boiler outlet. The control
shall be constructed to prevent a temperature setting above
themaximum. This control shall be located within 3 ft. (1.0
m) of the fitting connecting the last module to the heating

supply piping.
(2) low water fuel cutdf see HG-614.
HG-620 FOR ALL BOILERS

HG-621 INSTRUMENTS, FITTINGS, AND CONTROLS
MOUNTED INSIDE BOILER JACKETS

Any or all instruments, fittings, and controls required by

the system water temperature reaches a preset operatingtempetheserules may be installed inside of boijackets provided the
ature,which shall be less than the maximum water temperature. Watergage on a steam boiler is accessible without theotise

HG-614 LOW-WATER FUEL CUT OFF

(a) Each automatically fired hot water boiler with heat input
greaterthan 400,000 Btu/hr (I kW) shall have an automatic
low-waterfuel cutof that has been designed for hot water ser
vice, and it shall be so located as to automatically duheffuel
supplywhen the surface of the wafaltls to the level established
in (b) below (see Fig. HG-703.2).

(b) As there is no normal waterline to be maintaiimeal hot
waterboiler, any location of the low-water fuel cutabove the
lowest safe permissible water level establisi®dthe boiler
manufactureis satisfactory

(c) A coil-type boiler or a watertube boiler with heat input
greaterthan 400,000 Btu/hr {7 kW) requiring forced circuta

toolsand provided the water gage and pressure gage on a steam
boiler or the thermometer and pressure gagewatar boiler are
visible through an opening or openings at all times.

HG-630 ELECTRIC WIRING
HG-631 ELECTRICAL CODE COMPLIANCE

All field wiring for controls, heat generatirepparatusand
otherappurtenances necessary for the operation of the boiler
boilersshould be installed in accordance with the provisions of
the National Electric Code and/or should comply with the appli
cablelocal electricalcodes. All boilers supplied with factory
mountedand wired controls, heat generating apparatus, and
otherappurtenances necessary for the operation of the boilers
should be installedin accordance with the provisions of the
nationally recognized standards such as listetbostnote 2 of

tion to prevent overheating of the coils or tubes shall have a HG-640.

flow—sensingdevice installed in lieu of the low-water fuel cut
off required in (a) above to automatically cuttbe fuel supply
whenthe circulating flow is interrupted.

(d) A means shall be provided for testing the operation of the

externallow—waterfuel cutof without resorting to draining the
entire system. Such means shall not render the device inoper

HG-632 TYPE CIRCUITRY TO BE USED

Whetherfield or factory wired, thecontrol circuitry shall
operateat 150 V or less. One of the two following systems may
be employed to provide the control circuit.

(@) Two—Wre Nominal 120 V SystemitiVSeparate Equip

ableexcept as described as follows. If the means temporarily ment Gound Conductor

isolatesthe device fronthe boiler during this testing, it shall
automaticallyreturn to its normal positioriThe connection may
be so arranged that the device cannot be stiditash the boiler

except by a cock placed at the device and provided with a tee or

Register October 2005 No. 598
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trically continuous and be bonded to the equipment ground Examples of these nationally recognized standards are:

conductor.

(2) The equipment ground conductor and the neatnal
ductorshall be bonded together at their origirihe electrical
systemas required by the NEC.

(3) The line side of the control circuit shall be provided
with a time delay fuse sized as small as practicable.

(b) Two-Wire Nominal 120 V System Obtained By Using An
Isolation Transformer

(1) The two-wire control circuit shall be obtained from
the secondary side @ isolation transformeOne wire from
the secondary of this transformer shall be electrically centin
uousand shall be bonded to a convenient cold water pipe. All

metallicenclosures of control components shall be securely

bondedto this ground control circuit wire. The primary side
of the isolation transformer will normally betao-wire
sourcewith a potential of 230 V or 208 V or 440 V

(2) Both sides of the two—wire primary circuit shall be
fused. The hotleg on the load side of the isolation trans
former shall be fused as small psacticable and in no case
fusedabove the rating of the isolation transformer

HG-633 LIMIT CONTROLS

Limit controls shall be wired on tt®t or line side of the cen
trol circuit.

HG-634 SHUTDOWN SWITCHES AND CIRCUIT
BREAKERS

American National Standard/CSA Standard Z21.13/CSA 4.9 for Gas—
Fired Low Pressure Steam and Haitéf Boilers.

American National Standard/CSA Standard Z21.17/CSA 2.7 for Domes
tic Gas Conversion Burners.

Underwriters Laboratories, Inc., UL 296, Standards for Sa@ityBurn
ers.

Underwriters Laboratories, Inc., UL 726, Standards for SaftyFired
Boiler Assemblies.

Underwriters Laboratories, Inc., UL 795, Standards for SaBsynmer
cial-Industrial Gas—Heating Equipment.

Underwriters Laboratories, Inc., UL 834, Electric Heatingit&¥ Supply
and Power Boilers.

(b) The symbol of the certifying ganizatiod which has
investigatedsuch equipment as having complied with a nation
ally recognized standard shall béixad to the equipment and
shallbe considered as evidence that the unitmasufactured
in accordance with that standard.

3 A certifying oganization is one that provides uniform testing, examination,
and listing procedures under established, nationally recognized standards and
that is acceptable to the authorities having jurisdiction.

ARTICLE 7
INSTALLA TION REQUIREMENTS

HG-700
BOILERS

INSTALLA TION REQUIREMENTS, ALL

HG-701 MOUNTING SAFETY AND SAFETY RELIEF
VALVES

HG-701.1 Permissible Mounting. Safety valves ansafety
relief valves shall be located in the top or 3idé the boiler
Theyshall be connected directly to a tapped or flanged opening
in the boiler to a fitting connected to the boiler by a short nipple,

A manually operated remote heating plant shutdown switch to a Y-base, or ta valveless header connecting steam or water
or circuit breaker should be located just outside the boiler room outletson the same boilerCoil or header type boilers shall have
doorand marked for easy identificatiolonsideration should  the safety valve or safety relief valieatedon the steam or hot
alsobe given tdhe type and location of the switch to safeguard wateroutlet end. Safety valves and safety relifes shall be

againsttampering. If the boiler room door @ the building
exteriortheswitch should be located just inside the ddbthere
is more than one door to the boiler room, there sHuilal switch
locatedat each door

installedwith their spindles vertical. Thepening or connection
betweenthe boiler and any safety valve or safety relief valve
shallhave at least the area of the valve inlet.

1 The top or side of the boiler shall mean the highest practicable part of the

(a) For atmospheric—gas burners, and oil burners where a fan boiler proper but in no case shall the safety valve be located below the nor

is on a common shaft with the oil pump, t@mplete burner and
controlsshould be shut &f

(b) For poweiburners with detached auxiliaries, only the fuel
input supply to the firebox need be shut of

HG-640 CONTROLS AND HEAT GENERATING APPA-
RATUS

(&) Oil and gas—fired and electrically heated boilers should
be equipped with suitable primary (flame safe—guard) safety
controls,safety limit switches, and burners or electric elements
asrequired by a nationally recognized standard.

mal operating level and in no case shall the safety relief valve be located
below the lowest permissible water level.

HG-701.2 Requirements for Common Connections for
Two or Mor e Valves

(a) When a boiler is fitted with two or more safety valeas
one connection, this connection shall have a cross—sectional
areanot less than the combined areas of inlet connections of all
the safety valves with which it connects.

(b) When a Y-base is used, the inlet area shall be not less
thanthe combined outlet areas. When the size of the boiler
requiresa safety valve or safety relief valvedar than 4/ in.
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(115mm) in diametertwo or more valves having the required dischargepiping and shall be such that any pressure that may
combinedcapacity shall be used. When two or more valves are exist or develop will not reduce the relieving capacity of the
usedon a boiler they may be single, directly attached, or relieving devices below that required to protect the boiler

mountedon a Y-base. )
HG-701.7 Temperature and Pressue Safety Relief

HG-701.3 Threaded Connections.A threadedconnection Valves. Hot water heating or supply boilers limited tavater
may be used for attaching a valve. temperatureof 210°F (99°C) may have oner more dficially
rated temperature angressure safety relief valves installed.

HG-701.4 Prohibited Mountings. Safety and safety relief  tnerequirementsf HG-701.1 through HG-701.6 shall be met,
valvesshall not be connected to an internal pipe in the boiler  gyceptas follows:

HG-701.5 Use of Shutoff \alves Piohibited. No shutof (8) A Y-type fitting shall not be used.
of any description shall be placed between the safety or safety
relief valve and théoiler, or on dischaye pipes between such (b) If additional valves are used they shall be temperature and
valvesand the atmosphere. pressuresafety relief valves.

HG-701.6 Safety and Safety Relief ®lve Discharge Pip (c) When theemperature and pressure safety relief valve is
ing mounteddirectly on the boiler with no more than 4 in. (100 mm)

maximuminterconnecting piping, the valve may be installed in

(@) A dischage pipeshall be used. Its internal cross—  the horizontal position with the outlet pointed down.
sectionalarea shall be not less than the full area of the valve out

let or of the total of the valve outlets disahiag thereinto and HG-703 PIPING?
shallbe as short and straighs possible and so arranged as to
avoid undue stress on the valve or valves. A union My 2 Guidance for the design of piping systems may be found in ASME B31.9,
installedin the dischaye piping close to the valve outlet. When  Building Services Piping.

an elbow is placed om safety or safety relief valve dischar

pipe, it shall be located close to the valve outlet downstream of _ HG~703.1 Provisions for Expansion andContraction.
the union. Provisionsshall be made for the expansiand contraction of

steamand hot water mainsonnected to boilers by providing
(b) The dischage fromsafety or safety relief valves shall be substantiabnchorage at suitabpmints and by providing swing
soarranged that there will be no danger of scalding attendants.joints when boilersare installed in batteries, so there will be no
The safety or safetyelief valve dischaye shall be piped away  unduestrain transmitted to the boilers. See Figs. HG-703.1(a),
from the boiler to the poirtf dischage, and there shall be previ HG-703.1(b),and HG-703.2 for typical schemat&range
sions made for properly draining the piping. The size and mentsof piping incorporating strain absorbing joints for steam
arrangemenbf dischage piping shall be independent of other and hot water heating boilers.
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Alternative Stop valve
safety valve Y/ g : '
discharge team main
piping Steam gage
[Note (1)] (See HG'7032) //\
an ] Pressure
4 A ‘ controls

elbow

7

\ ¢ ASME Stop valve -
" safety Lowwater fuel e \
b valv cutoff pump control Heating

and gage glass Steam gage supply

F?;-;;'.zze%; N5 N
l

spill" Safety valve Pressure
discharge piping : controls
. {with union)
To receiver P
tank d 7/ ASME i i1 Pump control
’ LA sa{ety and gage glass
Multiple Returns L1 i "
Shown P ow water
. Fid | fuel cutoff
Stop valve / »\LQ F&T trap
' high level
spill Safgty valve N
Checkvalve ¥ gotencig  Blowoff l. e ol
valve valve/drain To receiver | ,/
/ tank | 2
From receiver tank K /
//‘
\ / Single Return

Blowoff

Solenoid valve/drain
valve

/F:om receiver tank

GENERAL NOTE: Return connections shown for a multiple boiler installation may not always
insure that the system will operate properly. In order to maintain proper water levels in multiple
boiler installations, it may be necessary to install supplementary controls or suitable devices.

Check valve

NOTE:
(1) Recommended for 1in. (DN 25) and larger safety valve discharge.

FIG. HG-703.1(a) STEAM BOILERS IN BATTERY — PUMPED RETURN — ACCEPTABLE PIPING INSTALLATION

Register October 2005 No. 598


http://docs.legis.wisconsin.gov/document/register/599/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byregister November 2005 No. 59or current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 41 APPENDIX WISCONSINADMINISTRATIVE CODE 64

Alternative Stop valve /

safety valve
discharge
piping
[Note (1)]

Steam gage Steam main

/\ Pressure

pan
elbow

Heating
Low water fuel Stop valve supply
valve cutoff pump control
and gage glass Steam gage
Safety valve Pressure
discharge piping
Return loop 'S (with union) eontrels
connection o
\ | ASIV;E o I Water column
| poweat 321321 and gage glass
Multiple Returns permissible f~\ Low water
Shown .. waterline A
‘-\\ o fuel cutoff
Stop valve i
Check valve Safety valve
discharge piping
Blowoff ith uni
valve/drain | M ,/
| P
b / Single Return
Stop valve . - Ao
Check valve \/
Blowoff
valve/drain

‘\Heating return

GENERAL NOTE: Return connections shown for a multiple boiler installation may not always
insure that the system will operate properly. In order to maintain proper water levels in multiple
boiler installations, it may be necessary to install supplementary controls or suitable devices.

NOTE:
(1) Recommended for 1 in. (DN 25) and larger safety valve discharge.

FIG. HG-703.1(b) STEAM BOILERS IN BATTERY — GRAVITY RETURN — ACCEPTABLE PIPING INSTALLATION
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Heating
External low water / supply
High limit  fyel cutoff (1}

control

Preferred location of

Stop circulating pump

valve
Temperature

Expansion pressure gage

Maximum
temperature
safety limit control High limit
relief control
valve Stop

.~ Safety relief valve

\ discharge piping 0

i Temperature
{with union) '

pressure gage

e >
A - safety - :
‘ FE - relief
valve
s Bion I Check / l(\ N ?Qﬁ! Msiision
. (2| valve -

~

Pressure
reducing
valve

Make up
water

. i - temperature
- Safety relief valve = |
/ discharge piping I Internal |
( {with union) : low-water
i i fuel cut off I
vale (alternate
arrangement) /

Stop
valve (2)

Heating
return

o |
{ /
\_\ -
s -
X

Drain valve

Alternate expansion

Pressure tank with diaphragm
Alternate make up reducing {required on each
water arrangement valve boiler}

GENERAL NOTES:

(1) Recommended control. See HG-614. Acceptable shutoff valves or cocks in the connecting piping may be installed
for convenience of control testing and/or service.

{2) The common return header stop valves may be located on either side of the check valves.

FIG. HG-703.2 HOT WATER BOILERS IN BATTERY — ACCEPTABLE PIPING INSTALLATION

HG-703.2 Return Pipe Connections m?2) up to 14.9 sq ft (1.4 A, and NPS 4 (DNLOO) for 15 sq ft

. ) ) ) (1.4 ) or more.
(@) The return pipe connections of each boiler supplying a

gravity return steam heating system shall be so arranged as to (c) For automatically fired boilers that do not have a hormal
form a loop substantially as shown in Fig. HG-703.1(b) so that
the water in each boiler cannot be forced betow the safe
waterlevel.

grateline, the recommended pipe sizes detailed a “A” in Fig
HG-703.1are NPS 1/, (DN 40) for boilers with minimum
safetyvalve relieving capacity 250 Ib/t13 kg/hr) or less, NPS

(b) For handfired boilers with a normal grate line, the rec 2 2 (DN 65) for boilers with minimum safety valve relieving
ommendedipe sizes detailed as “A” in Fig HG-703.1 are NPS capacityfrom 251 Ib/hr(114 kg/hr) to 2,000 Ib/hr (900 kg/hr),
1Y% (DN 40)for 4 sq ft (0.37 ) or less firebox area at the nor  inclusive,and NPS 4 (DN 100) for boilers with more than 2,000
mal grate line, NPS 2> (DN 65) for areas more than 4 sq ft (0.37 Ib/hr (900 kg/hr) minimum safety valve relieving capacity
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(d) Provision shall be made for cleaning the interior of the
returnpiping at or close to the boilet\ashout openings may be
usedfor return pipe connections and the washout plug placed in

TRATIVE CODE 66

HG-709.2 Closed Heating Systems.An expansion tank
shall be installed that will be consistent with the voluare
capacityof the system. If the system is designed for a working

atee or a cross so that the plug is directly opposite and as closgressureof 30 psi(200 kPa) or less, the tank shall be suitably

aspossible to the opening in the boiler

HG-705 FEEDWATER AND MAKEUP WATER CON-
NECTIONS

(a) Steam Boilers. Feedwater or water treatment shall be
introducedinto a boilerthrough the return piping system. Alter
natively, feedwater or water treatment may be introduced
throughan independent connection. The water flow from the
independentconnectionshall not dischge directly against
partsof the boiler exposed to direct radiant heat from the fire.
Feedwateror water treatmerghall not be introduced through
openingsor connections provided fanspection or cleaning,
safetyvalve, water column, water gage glass, or presgage.
Thefeedwater pipe shall be provided with a check valve near the

designedor a minimum hydrostatic test pressure of 75 psi (520
kPa). Expansion tankior systems designed to operate above 30
psi (200 kPa) shall be constructed in accordance Sbtion
VIII, Division 1. Alternativelya tank built to Section X require
mentsmay be used the pressure and temperature ratings of the
tankare equal to or greater than the presancetemperature rat
ings of the system. Provisions shall be made for draining the
tank without emptyingthe system, except for prepressurized
tanks.

TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED HOT
WATER SYSTEMS

[Basedon average operating watmperature 193, fill

boiler and a stop valve or cock between the check valve and thePressurel2 psig (83 kPa), and maximum operating pressure 30

boiler or between the check valve and the return pipe system.

(b) HotWater Boilers. Makeup water may be introduced into
a boiler throughthe piping system or through an independent
connection. The water flow from the independent connection
shallnot dischage directly against parts of the boiler exposed to
direct radiant heat from thére. Makeup water shall not be
introducedthrough openings or connections provided exclu
sively for inspection or cleaning, safetglief valve, pressure
gage,or temperaturgage. The makeup water pipe shall be pro
vided with a check valve near the boiler and a stop valve or cock
betweenthe check valve and thHeiler or between the check
valve and the piping system.

HG-707 OIL HEATERS

(a) A heater for oil or other liquid harmful to boiler operation
shallnot be installed directly in th@eam or water space within
aboiler.

(b) Where an external type heafer such service is used,
meansshall beprovided to prevent the introduction into the
boiler of oil or other liquid harmful to boiler operation.

HG-708 STORAGE TANKS FOR HOT WATER SUPPLY
SYSTEMS

psig (200 kPa)]

Tank Capacities, gal

System dlume, Prepressurized  Nonpressurized
gal (m3) Diaphragm Vpe Type

100 (0.38) 9 (0.034) 15 (0.057)
200 (0.76) 17 (0.064) 30 (0.114)
300 (1.14) 25 (0.095) 45 (0.170)
400 (1.51) 33 (0.125) 60 (0.227)
500 (1.89) 42 (0.159) 75 (0.284)
1000 (3.79) 83 (0.314) 150 (0.568)
2000 (7.57) 165 (0.625) 300 (1.136)

Note: 1 System volume includes volume of water in boitadiation, and pip
ing, not including the expansion tank. Expansion teaacities are based on an
acceptancéactor of 0.4027 for pre—pressurizeges and 0.222 for nonprepressur
izedtypes. A procedure for estimating system volameé determining expansion
tank sizes for other design conditions may be found in Chapter 12 dfog@
HVAC Systems and EquipmenbMme of the ASHRAE Handbook.

The minimum capacity othe closed type expansion tank
may be determined fromable HG—-709.2 or from thi@llowing
formulawhere the necessary information is available:

(U.S. Customary Units)

If a system is to utilize a storage tank that exceeds the capacity \; = [0.0004T - 0.0466Y / [(P4P;) — (R/Po)]

exceptionof HLW-101.2(c), the tank shall be constructed in
accordancavith the rules of Part HIV; Section VIII, Division1,;

or Section X. For tanks constructed to Section X, the maximum
allowabletemperature marked on the tank shall equal or exceed
the maximum water temperature marked on the hoiler

HG-709 PROVISIONS FOR THERMAL EXP ANSION IN
HOT WATER SYSTEMS

All hot water heating systems incorporating hot water tanks
or fluid relief columns shall be so installed as to prevent freezing
undernormal operating conditions.

HG-709.1 Heating Systems With Open Expansion Tank.
An indoor overflowfrom the upper portion of the expansion
tank shall be provided in addition to an open vent, the indoor
overflow to be carried within the building to a suitable plumbing
fixture or the basement.

Register October 2005 No. 598

(Sl Units)
Vi = [(0.18155 - 8.236) \{ / [(P4Py) — (PYPy)]
where
V= minimum volume of tanks
Vs = volume of system, not including tanks
T = average operating temperature
P, = atmospheric pressure
P; = fill pressure
P, = maximum operating pressure
HG-709.3 Hot Water Supply Systems. If a system is

equippedwith a checkvalve or pressure reducing valve in the
cold water inlet line, consideration should be given to the instal


http://docs.legis.wisconsin.gov/document/register/599/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister November 2005 No. 59or current adm. code seéwtp://docs.legis.wisconsin.gov/code/admin_code

67 DEPARTMENT OF COMMERCE Comm 41 APPENDIX

lation of an airtight expansion tank or other suitable air cushion.  (a) Bottom Blowoff &ve. Each steam boiler shall have a-bot
Otherwise due to the thermal expansion of the watse safety tom blowoff connection fitted with a valve or cock connected to
relief valve may lift periodically If an expansion tank is pro  the lowest water space practicable withmanimum size as
vided, it shall be constructed in accordance with Section VIII, shownin TableHG-715. The dischge piping shall be full size
Division 1 or Section X. Except for prepressurized tanks, which to the point of dischae.

shouldbe installed on the cold water side, provisions dbmll

madefor draining the tank without emptying the system. See TABLE HG-715

Fig. HLW-809.1 for a typical acceptable installation. SIZE OF BOTTOM BLOWOFF PIPING,
VALVES, AND COCKS

HG-710 STOP VALVES

HG-710.1 For Single Steam Boilers.When a stop valvis Minimum Required

usedin the supply pipe connection of a single steam hdiiere Safety \alve Capacity Blowoff Piping,\alves, and
shallbe one used in the return pipe connection. Ib (kg) of steam/hr [Noté] ~ Cocks Size, min. in. (mm)
_ _ _ Up to 500 (225) % (20)

HG-710.2 For Single Hot Véter Heating Boilers 501 to 1250 (225 to 550) 1(25)

(a) Stop valves shall be locatedaat accessible pointinthe 1251 to 2500 (550 to 1200) 1 (32)
supplyand return pipe connection as nt boiler nozzle as is 2501 to 6000 (1200 to 2700) 1'% (40)
convenientand practicable, of single hot water heating boiler 6001 (2700) and lger 2 (50)
installationto permit draining the boiler without emptying the Note: L To determine the dischge capacity of safety relief valves in terms of
system. Btu, the relieving capacity in Ib of steam/hr is multiplied by 1000.

(b) When the boiler is located above the system can be (b) Boilers having a capacity of 25 gal (95 |) or less are

exemptfrom theabove requirements, except that they must have

drainedwithout drainingthe system, stop valves may be elimi | o >
a¥ in. NPS (DN 20) minimum drain valve.

nated.

HG-710.3 For Multiple Boiler Installations. A stop valve (c) Drain \alve. Each steam or hot water boiler stdve
shall be usedn each supply and return pipe connection of two ©On€or more drain connections, fitted with valves or cocks con
or more boilers connected to a common system. See Figs.Nectingto the lowest water containing spaces. The minimum

HG-703.1and HG-703.2. sizeof the drain piping, valves, and cocks shallbm. (19 mm).
Thedischage piping shall be full size to the point of disaar
HG-710.4 Type of Stop \alve(s) Whenthe blowof connection is located at the lowest water-con

) . taining space, a separate drain connection is not required.
(a) All valves or cocks shall conform with the applicable-por

tions of HF-203 and may be ferrous or nonferrous. (d) Minimum Pessue Rating. The minimum pressurating
- . of valves and cocks used for blowof drain purposes shall be
(b) Theminimum pressure rating of all valves or cocks shall atleast equal to the pressure stamped on the boiler but in no case

?een?;leerzztjreezsil:iilgtcc))fﬂ;igr:iﬁsggrsé?)r:k%e?nlé?uo d?rfSiﬁiﬁ% lessthan 30 psi (200 kPa). The temperature rating of such valves
' andcocks shall not be less than 260(120°C).
componentsshall be not less than 290 (120°C). 5 )

(c) Valves orcocksshall be flanged, threaded or have ends HG-716 MODULAR BOILERS

suitablefor welding or brazing. (a) Individual Modules

(d) All valves or cocks with stems or spindles shwell/e
adjustablepressure type packing glands and, in addition, all plug
type cocks shall be equipped with a guard or gland. The plug or  5_g15 and this paragraph. The individual modules shall

other operating mechanism shall be distinctly marked in line be limited to a maximum input of 400,000 Btuh (gas), 3 gal/hr
with the passage to indicate whether it is opened or closed. (11 1/hr) (oil), or 115 KW (electricity).

(1) The individual modules shall complyith all the
requirementf Part HG, except as specified HG-607,

(e) All valves or cocks shall have tight closwkenunder

boiler hydrostatic test pressure. (2) Each module of a steam heating boiler shoall

equippedwith:

HG-710.5 Identification of Stop Valves by Tags. When
stopvalves are used, they shall be properly designated substan
tially as follows by tags of metal or other durable material fas (b) blowof valve, see HG-715(a)
tenedto them:

(a) safety valve, see HG-701

SupplyValve - Number ( ) (c) drain valve, see HG-715(c)

Do Not Close Vithout Also (3) Each module of a modular hot water heating boiler
Closing Return ®lve— Number ( ) shall be quipped with:

Return \alve = Number () (a) safety relief valve, see HG-701

Do Not Close ithout Also Closing Suppl .

V;IveciNugqskfer( ;)u 50 &osing StppYy (b) drain valve, see HG-715(c)

HG-715 BOTTOM BLOWOFF AND DRAIN V ALVES (b) Assembled Modular Boilers
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(1) The individual modules shall be manifolded together pension type obetting,independent of the furnace wall. The
at the job-site without interveningalves. The header or  hangersshall be so designed thhe load is properly distributed.

manifold piping is field piping and is exempt from Article 2, . . .
PartHG, HF HB, or HC. HG-725.3 Boilers Over 54 in. (1 400 mm) up to 72 in. (1

800mm) in Diameter. A horizontal-return tubular boiler over
(2) The assembled modular steam heating boiler shall also54 in. (1 400 mm) and up to and including 72 in. (1 800 mm) in

be equipped with: diametershall be supporteby the outside—suspension type of
) setting,or at fourpoints by not less than eight steel brackets set
(a) feedwater connection, see HG-705(a) in pairs, the brackets of each pair to be spaced not over 2 in. (50
(b) return pipe connection, see HG-703.2 mgz?gg(r;;ﬂ]nd the load to be equalized between them. [See Fig.

(3) The assembled modular hot water heating boiler shall

; . HG-725.4 Boilers up to 54 in. (1 400 mm) in Diameter
alsobe equipped with:

A horizontal-return tubular boiler up to and including 54 in. (1
400mm) in diameter shall be supported by tlgside—suspen

(&) makeup water connection, see HG-705(b) ) !
siontype of setting, or by not less than two steel brackets on each

(b) provision for thermal expansion, see HG-709 side.
(c) stop valves, see HG-710.2 HG-725.5 Supporting Members. If the boiler is supported
by structural steelvork, the steel supporting members shall be
HG-720 SETTING so located or insulated that the heat from the furnace can not

impair their strength.
Boilers of wrought materials of theet—bottom type having P d

anexternal width of over 36 in. (900 mm) shall haet less than HG-725.6 Lugs or Hangers. Lugs, hangers, or brackets
12in. (300 mm) between the bottom of the boiler and thefloor madeof materials in accordance with the Code requirements
line, with access for inspection. When the width is 36 in. (900 may be attached by fusionelding provided they are attached
mm) or less, the distance between the bowdihe boiler and by fillet welds along the entire periphery or contact edges. Fig
the floorline shall be not less than 6 (@50 mm), except that, ure HG-725(b) illustrates an acceptable design of hanger
whenany part of thevet bottom is not farther from an outer edge bracketwith the additional requirement that the center lpen
than12 in. (300 mm), this distanahall be not less than 4 in.  locatedat the vertical centdine over the center of the welded
(200 mm). contactsurface. The bracket plates shalspaced at least'2
in. (64 mm) apart, but this dimension shall be increased if heces
HG-725 METHODS OF SUPPOR! saryto permit access for theelding operation. The stresses
_ : computedby dividing the total load on each lug, hangar
HG-725.1 Loadings bracket,by theminimum cross—sectional area of the weld shall
(a) The design and attachment of lugs, hangers, saddles, anéiotexceed 2800 psi (19 MPa). Whéres impractical to attach
othersupports shall take into account the stresses due to-hydro Iugs, hangers, or brackets by welding studs with not less than 10
static head indetermining the minimum thickness required. threads/in(approx. 4 threads/cm) may be used. In computing
Additional stresses imposed byfesdts other than working pres  the shearing stresses, the raoea at the bottom of the thread
sureof static head which increase the average stress by moreshallbe used. The shearing and crushing stresses on studs shall
than10% of the allowable working stress shall also be taken into Notexceed 8% of the strength given able HF-300.1 for boit
account. These déctsinclude the weight of the component and  ing materials.

its contents, and the method of support HG-725.7 Settings. Boilersof wrought materials of wet—

(b) In applying the requirements of (a) above, localized bottom type having an external width of over 36 in. (900 mm)
stresseslue to concentrated support loads, temperature changesShallbe supported so as to have a minimum clearance of 12 in.
andrestraint against dilation of the boiler due to pressure shall (300 mm), between the bottom of the boiler and the ficor
be providedfor. Lugs, hangers, brackets, saddles, and pads shallfacilitateinspection. When the width is 36 in. (900 mm) or less,
conform satisfactorily to the shape of the shell or surface to theclearance between the bottom of the boiler and the floorline
which they are attached or are in contact. shallbe not less than 6 in. (150 mm), except whenpantyof the

wet bottom is not farther from the outer edge ti2nin. (300

HG-725.2 Boilers Over 72 in. (1800 mm) Diameter A mm). This clearance shall be not less than 4 in. (100 rBoiler
horizontal—-returrtubular boiler over 72 in. (1 800 mm) in diam  insulation,saddles, or other supports shalldseanged so that
etershall be supported from steel hangeyshe outside—sus inspectionopenings are readily accessible.
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION VIII - HEA TING BOILERS

2004 EDITION
INTRODUCTION or regulatory bodies having jurisdicticat the location of an
installation establish the mandatory applicability of the Code
SCOPE rules,in whole or in part, within their jurisdictionThose laws

or regulations may require the use of this Division of the Code
U-1 SCOPE for vessels or components not considered to be within its Scope.
U-1(a) Theselaws or regulations should be reviewed to determine size
or service limitations of the coverage which niwgydiferent or
U-1(a)(1) The Forward provides the basis for the rules morerestrictive than those given here.

describedn this Division. U-1(c)(2) Based on the Committeetonsideration, the fol

U_l(a)(z) For the Scope of th|s Division’ pressure vesse's are IOWing Classes of Vessels are not inCluded in the SCOpe of th|S
containersfor the containment of pressure, either internal or Division; however any pressure vessel which meets all the
external. This pressure may be obtained from external  @pplicablerequirements of this Division may be stamped with
source,or by the application of heat from a direct or indirect the Code U Symbol:

source or any combination thereof. (a) those within the scope of other Sections;

U-1(a)(3) This Division contains mandatory requirements,
specific prohibitions, and nonmandatory guidance for pressure
vesselmaterials, design, fabrication, examination, inspection,  (c) pressure containers which are integral parts or compo
testing, certification, and pressure relief. The Code does not nents of rotating oreciprocating mechanical devices, such as
addressall aspects of these activities, and those aspects whichpumps,compressors, turbines, generators, engines, and hydrau
arenot specifically addressed should not be considerekib- lic or pneumatic cylinders where the primary designsider
ited. Engineering judgment must be consisteitih the philose ationsand/or stresses are derived from the functional require
phy of this Division, and such judgments must never be used to mentsof the device;
overrulemandatory requirements or specific prohibitions of this ) )
Division. See also informative and nonmandatory guidance  (d) exceptas covered in U-1(gtructures whose primary

(b) fired process tubular heaters;

regardingmetallugical phenomena in Appendix of Section functionis the transport of fluids from one location to another
Il, Part D. within a system of which it is an integral part, that is, piping sys
tems;

U-1(b) This Division is divided into three Subsections, Man
datory Appendices, and Nonmandatofppendices. Subsec
tion A consistsof Part UG, covering the general requirements
applicableto all pressure vessel§ubsection B covers specific
requirementshat are applicable to the various methods used in
thefabrication of pressure vessels. It consists of PartsWRV
and UB dealing with welded, fged, and brazed methods,
respectively. Subsection C covers specific requirements appli
cable to the several classes of materials used in pressure vessel () 5 vessel for containing wafennder pressure, including
construction. It consists of Parts UCS, UNBHA, UCI, UCL, those containing air the compression of which serves only as a

UCD, UHT, ULW, andULT dealing with carbon and low alloy  ¢yshion, when none of the following limitations are exceeded:
steels,nonferrous metals, high alloy steels, cast iron, alad

lined material, cast ductile iron, ferritic steels with properties 1 The water may contain additives provided the flash point of the aqueous
enhancedy heat treatmenlayered construction, and low tem solution at atmospheric pressure is 185r higher The flash point shall be
peraturematerials, respectivelySection Il, Part D also contains  determined by the methods specified in ASTM D 93 or in ASTM D 56,
tablesof maximum allowable stress values for these classes of whichever is appropriate.

materials.

(e) piping components, such as pipe, flanges, bolting, gas
kets,valves, expansion joints, fittings, and the pressure centain
ing parts of other components, such as strainers and devices
which servesuch purposes as mixing, separating, snubbing, dis
tributing, and metering or controlling flgyprovided that pres
surecontaining parts o§uch components are generally recog
nizedas piping components or accessories;

(1) a design pressure of 300 psi (2 MPa);
The Mandatory Appendices address specific subjects not

coveredelsewheren this Division, and their requirements are (2) a design temperature of 2E0(99°C);
mandatorywhen the subject covered is included in construction
underthis Division. The Nonmandatory Appendiga®vide
informationand suggested good practices.

(g) a hot water supply storage tan&ated by steam or any
other indirect means when none of the following limitations is
exceeded:

U-1(0) (1) a heat input of 200,000 Btu/hr (58.6 kW)
U-1(c)(1) The scope of this Division has been established to (2) a water temperature of 210 (99 C):

identify the components and parameters considered in formulat

ing the rules given in this Division. Laws or regulations issued (3) a nominal water containing capaaitfy120 gal (450

by municipality state, provincial, federal, or othemforcement L);
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(h) vessels having an internal or external operating pressure  U-1(g) Unfired steam boilers as defined in Section | shall be
(see3-2) not exceeding 15 psi (100 kPa) with no limitation constructedn accordance with the rules of Section | or this Divi

size [see UG-28(f)]; sion[see UG-125(b) and UW-2(c)].

(i) vessels having an inside diameteidth, height, ocross The following pressure vessels in which steam is generated
sectiondiagonalnot exceeding 6 in. (152 mm), with no limita  shall be constructed iaccordance with the rules of this DBivi
tion on length of vessel or pressure; sion:

(i) pressure vessels for human occupancy U-1(g)(1) vessels known as evaporators or heat exchang

ers;

2 Requirements for pressure vessels for human occupancy are covered by . . .
ANSIASME PVHO-1. U-1(9)(2) vessels in which steam is generated by the use of

heatresulting from operationf a processing system containing
a number of pressure vessels such as used in the manufacture of

U-1(d) The rules of this Division haveeen formulated on ; .
chemicaland petroleum products;

the basis of design principles and construction practices applica
ble to vessels designed for pressures not exceeding 3000 psi (20 (y—1(g)(3) vessels in which steaim generated but not with
MPa). For pressureabove 3000 psi (20 MPa), deviations from  §rawnfor external use.
and additions to these rules usually are necessary to meet the
requirement®f design principles and construction practimes U-1(h) Pressure vessels or parts subject to direct firing from
thesehigher pressures. Only in the event that after having the combustion of fuel (solid, liquidyr gaseous), which are not
appliedthese additional design principles and constructiorprac within the scope of Sectionsll|, or IV may be constructed in
ticesthe vessel still compliesith all of the requirements of this  accordance with the rules of this Division [see UW-2(d)].
Division may it be stamped with the applicable Code symbol.
U-1(i) Gas fired jacketed steam kettles with jackmtrating

U-1(e) In relation to the geometry of pressure containing pressuresiot exceeding 50 psi (345 kPa) may be constructed in

parts,the scope of this Division shall include the following: accordancavith the rules of this Division (see Appendix 19).

U-1(e)(1) where external piping; other pressure vessels U-1(j) Pressure vessels exclusive of those covered in
including heat exchangersgr mechanical devices, such as U-1(c),U-1(g), U-1(h), and U-1(i) that are not requirectty
pumps,mixers, or compressors, are to be connected to the ves rulesof this Division to be fully radiographed, which are notpro
sel: vided with quick actuating closures (see UG-35), and that do not

exceedthe following volume and pressure limits may be
(a) the welding end connection for the first circumferen exemptedrom inspection by Inspectors, as defined in UG-91,
tial joint for welded connections [see UW-13(g)]; providedthatthey comply in all other respects with the require
mentsof this Division:
(b) the first threaded joint for screwed connections;
U-1(j)(1) 5 cu ft(0.14 n3) in volume and 250 psi (1.7 MPa)
(c) the face of the firdlange for bolted, flanged connec  designpressure; or

tions;

U-1(j)(2) 3 cu ft(0.08 n?) in volume and 350 psi (2.4 MPa)
(d) the first sealing surface for proprietary connections or designpressure;

fittings: U-1(3j)(3) 1% cu ft (0.04 m) in volume and 600 psi (4.1

U-1(e)(2) where nonpressure parts are welded directly to MPa)design pressure.
either the internal or external pressure retaingugface or a
pressuresesselthis scope shall include the design, fabrication,
testing,and material requirements established for nonpressure
partattachmentdy the applicable paragraphs of this Divisfon;

In an assembly of vessels, the limitations in (1) through (3)
aboveapply to each vessel and not the asserablya whole.
Straightline interpolation for intermediateolumes and design
pressuress permitted. W¥ssels fabricated in accordance with
this rule shall be markedith the “UM” Symbol in Fig. UG-16
sketch(b) and with the data require in UGHEL Certificates of
Complianceshall satisfy the requirements of UG-120(a).

3 These requirements for design, fabrication, testing, and material for non
pressure part attachments do not establish the length, size, or shape of the
attachment material. Pads and stafedafe permitted and the scope can

terminate at the next welded or mechanical joint. . . .
! U-1(k) The degreef nondestructive examination(s) and the

acceptancastandards beyond the requirements of Ehigsion
' shall be a matter of prior agreement betwderManufacturer
and user or his designated agent.

U-1(e)(3) pressure retaining covers for vessel openings
suchas manhole and handhole covers;

U-1(e)(4) the first sealing surface fproprietary fittings or GENERAL
componentsor which rules are not provided by this Division,
suchas gages, instruments, and nonmetallic components. U-2 GENERAL

U-1(f) The scope of the Division includes provisions for (a) The user or hislesignated agehshall establish the

pressuraelief devices necessaty satisfy the requirements of  designrequirements for pressure vessels, taking éotusider
UG-125 through UG-136 and Appendik.1 ationfactors associated with normal operatisuch other con
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ditionsasstartup and shutdown, and abnormal conditions which thetime the Data Report is signed. Any questions concerning the
may become a governing design consideration (see UG-22). calculationsraised by the Inspector must be resolved. See
UG-90(c)(1).

4 For this Division, the us&s designated agent may be either a design agency ] o )
specifically engaged by the ustite Manufacturer of a system for a specific (f) The rules of this Division shall seras the basis for the
service which includes a pressure vessel as a part and which is purchased by INSpector to:

the useror an oganization which dérs pressure vessels for sale or lease for . .
specific services. (1) perform the required duties;

Suchconsideration shall include but shall not be limited to (2) authorize the applications of the Code Symbol;

the following: (3) sign the Certificate of Shop (or Fieldssembly)

. Inspection.
(1) the need for corrosion allowances; P

(g) This Division of Section VIII does not contain rules to
coverall details of design and construction. Where complete
detailsare not given, it is intended that the Manufacfigebject
to the acceptance of thespectorshall provide details of design
andconstruction which will bes safe as those provided by the
rulesof this Division.

(2) the definition of lethal services. For example, see
UW-2(a).

(3) the need for postweld heat treatment beyond the
requirement®f this Division and dependent on service-con
ditions;

(h) Field assembly of vessels constructed to this Division

(4) for pressure vessels in which steam is generated, or
may be performed as follows:

wateris heated [see U-1(g) arftl)], the need for piping,

valves, instruments, and fittings to perfor_m the functions (1) The Manufacturer of theessel completes the vessel in
coveredby PG-59 through PG-61 of Section I. the field, completes the Form U-dr U-1A Manufactures
(b) Responsibilities DataReport, and stamps the vessel.

(2) The Manufacturer of parts of a vessel to be completed in
thefield by some other party stamps these parts in accordance
with Code rules and supplies the Form U-2 or U-2A Manufac
turer’s Partial Data Report to the othgarty The other party
who must hold avalid U Certificate of Authorization, makes the
final assemblyrequired NDE, final pressure test; completes the
FormU-1 or U-1A Manufacturés Data Reporiand stamps the
vessel.

5 See UG-90(b) and UG-90(c)(1) for summaries of the responsibilities of the
Manufacturer and the duties of the Inspector

(1) The Manufacturer of any vessel or part to be marked with
the Code Symbol has the responsibility of complying withoéll
the applicable requirements tifis Division and, through proper
certification,of assuring that all worllone by others also cem
plies. The vessel or part Manufacturer shall have available for
the Inspectors review the applicable design calculatioigee (3) The field portion of the work is completed by a holder of
10-5and 10-15(d). a valid U Certificate of Authorization othehan the vessel
Manufacturer. The stamp holder performing the field work is
requiredto supply a Fornty-2 or U-2A Manufactures Partial
DataReport covering the portion e work completed by his
organization(including data on the pressure test if conducted by
; . . . " thestamp holder performing the field work) to the Manufacturer
formed complieswith all the applicable requirements of this  oqonsiplefor the Codevessel. The vessel Manufacturer
Division. After ensuring Code compllance, the vessepant applieshis U stamp in the presence of a representative from his
may be Codestamped by the appropriate Code stamp holder Inspection Agency and completes the Form U-1 or U-1A

afteracceptance by the Inspector Manufacturer'sData Report with his Inspector

(2) Some types of work, such as forming, nondestructive
examinationand heat treating, may be performed by others (for
welding, see UW-26 and UW-31).It is the vessel or part
Manufacturer’sresponsibility to ensure that all work so per

_ () Avessel may be designed and constructed using any COM |, 5| three alternatives, the party completing and signing the
binationof the methods of fabrication and the classes of material £orm U-1 or U-1A Manufacturés Data Report assumédl

coveredby this Division provided the rules applying to each  cqqe responsibility for the vesselin all three cases, each
methodand material are complied with and the vesseidsked Manufacturer'sQuality Control System shall describe the-con
asrequired by UG-16. trols to assure compliance for each Code stamp holder

(d) When the strengtbf any part cannot be computed with
a satisfactory assurance of safdtye rules provide procedures
for establishing its maximum allowable working pressure.

(i) For some design analyses, both a chart or curve and a for
mulaor tabular data agiven. Use of the formula or tabular data
may resultin answers which are slightly éfent from the val
uesobtained from the chart or curve. Howeube diference,
if any is within practical accuracy and either method is aceepta
ble.

(e) Itis the duty of the Inspector toake all of the inspections
specifiedby the rules of this Division, and of monitoring the
quality control and the examinations maulethe Manufacturer
He shall make such other inspections as in his judgment are nec—3 STANDARDS REFERENCED BY THIS DIVISION
essarnyto permit him to certify thahe vessel has been designed
and constructed in accordance with the requirements. The (a) Throughouthis Division references are made to various
Inspectorhas the duty of verifying that the applicabkdcula standardssuch as ANSI standards, which cover pressure~tem
tionshave been made and are on file at Manufacsipant at peraturerating, dimensional, or procedural standards for-pres
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surevessel parts. These standards, with the year afcitepta
ble edition, are listed indble U-3.
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fied in the nomenclature faguations, shall be used consistently
for all phases ofonstruction (e.g. materials, design, fabrication,

and reports). Since values in the two systems are not exact
(b) Rulesfor the use of these standards are stated E|59Whereequivalents,each system shall be used independently of the

in this Division.
U-4 UNITS OF MEASUREMENT

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

otherwithout mixing U.S. Customary units and Sl units.

WhenSI 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 constructfon.

Eitherthe U.S. Customary Units or 8hits that are listed in
Mandatory Appendix 33 ardentified in the text, or are identi

6 Guidance for conversion of units from U.S. Customary to Sl is found in
Nonmandaroty Appendix GG.

TABLE U-3
YEAR OF ACCEPPRBLE EDITION OF REFERENCED SANDARDS IN THIS DIVISION
Title Number Year
Seat Tghtness of Pressure ReliedVes API Std. 527 1991
Unified Inch Screw Threads (UN and UNR Thread Form) ASME B1.1 1989 (R2001)(2)

Pipe Threads, General Purpose (Inch)

ANSI/ASME B1.20.1

1983 (R1992)(2)

Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, 250, and 808SME/ANSI B16.1 1989
Pipe Flanges and Flanged Fittings ASME B16.5 1996(1)
Factory—Made Wbught Buttwelding Fittings ASME B16.9 2001
Forges Fittings, Socket-#ing and Threaded ASME B16.1 2001
Cast Bronze Threaded Fittings Classes 125 and 250 ANSI/ASME B16.15 1985
Metallic Gaskets for Pipe Flanges — Ring—Joint, Spiralld, and Jacketed ASME B16.20 1993
Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class ASME B16.24 1991
150, 300, 400, 600, 900, 1500, and 2500
Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300 ASME/ANSI B16.42 1987
Large Diameter Steel Flanges, NPS 26 Through NPS 60 ASME B16.47 1996

Square and Hex Nuts (Inch Series)
Welded and Seamlessr@uight Steel Pipe

ASME/ANSI B18.2.2
ASME B36.10M

1987 (R1994)(2)
2000

Pressure Relief Devices ASME PTC 25 2001

Qualifications for Authorized Inspection ASME QAI-1 3)

ASNT Central Certification Program ACCP Rev 3,

ASNT Standard for Qualification and Certification of Nondestructive CP-189 1995
Testing Personnel

Recommended Practice for Personnel Qualification and Certification SNT-TC-1A 1996, A98
in Nondestructive 8sting

Standard &st Methods for Flash Point bpd Closed &ster ASTM D 56 1987

Standard &st Methods for Flash Point by Pensky—Martens ClossteT ASTM D 93 1990

Methods of Ension Bsting of Metallic Materials ASTME 8 1990

Methods of Vrification and Classification of Extensometers ASTM E 83 1990

Reference Photographs for Magnetic Particle Indications on ASTM E 125 1963 (R1985)(2)
Ferrous Castings

Hardness Conversiorables for Metals ASTM E 140 1988

Standard Reference Radiographs for Heavgh&tl (2 to 4/2—in. ASTM E 186 1998
(51 to 14-mm)) Steel Castings

Method of Conducting Drop ®ight Test to Determine Nil Ductility ASTM E 208 1987a
Transition Emperature of Ferritic Steel

Standard Reference Radiographs for Heavgh&tl (4 to 12-in. ASTM E 280 1998
(114 to 305-mm)) Steel Castings

Standard Reference Radiographs for Steel Castings up to 2 in. ASTM E 446 1998
(51 mm) in Thickness

Marking and Labeling Systems ANSI/UL-969 1991

Note: (1) See UG-1(a)(2)
(2) R — Redirmed
(3) See UG-91

be suppliedby the vessel ManufacturerUnless otherwise
definedin this Division, the definitions relating to pressure relief

devicesin Section 2 of ASME PTC 25 shall apply

PRESSURERELIEF DEVICES

(b) An unfired steam boileas defined in U-1(g), shalle

UG-125 GENERAL

equippedwith pressure relief devices required by Section I-inso

far as they are applicable to the service of the particular installa

(@) All pressurevessels within the Scope of this Division, tjgn.
irrespectiveof sizeor pressure, shall be provided with pressure
relief devices in accordance with thequirements of UG-125

(c) All pressure vessels other than unfistem boilers shall

throughUG-137. It is the responsibility of the user to ensure be protected by a pressure relief device that shall prahent
that the required pressurelief devices are properly installed  pressurdrom rising more than 10% or 3 psi (20 kRahjchever
prior to initial operation. These pressure relief devices need notis greater above the maximum allowable workimyessure
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exceptas permitted in (1) and (2) beloviSee UG-134 for pres
suresettings.)

(1) When multiple pressure relief devices are provided and
setin accordance with UG-134(a), they shall prevent the pres
surefrom rising more than 16% or 4 psi (30 kPa), whichever is
greaterabove the maximum allowable working pressure.

(2) Where an additional hazard can be created by exposur
of a pressure vessel to fire or other unexpestenices of exter
nal heat, supplemental pressure relief devices shafidtalled

DEPARTMENT OF COMMERCE

Comm 41 APPENDIX

43 A pressue relief valveis a pressure relief device which is designed to
reclose and prevent the further flow of fluid after normal conditions have
been restored. Aonreclosing pessue relief devicds a pressure relief
device designed to remain open after operation.
Note: Use of nonreclosing pressure relief devices of some types may be advisa
ble on vessels containing substances that may render a pressure relief valve inop
erative, where a loss of valuable material by leakage showlddiged, or where

contaminatiorof the atmosphere by leakage of noxious fluitsst be avoided.
Theuse of rupture dislevices may also be advisable when very rapid rates ef pres

Surerise may be encountered.

(f) Vessels thaare to operate completely filled with liquid

to protect against excessive pressure. Such supplemental preshallbe equipped with pressure relief devices designed for lig

surerelief devices shall be capable mleventing the pressure
from rising more than 21% abowhe maximum allowable
working pressure. [For additional information, see Appendix
M, M-14(a)]. The same pressure relief devices may be used t

paragraph provided the pressure setting requirements of
UG-134(a)are met.

(3) Pressure relief devices, intendmimarily for protection

uid service, unless otherwise protected against overpressure.

(g) The pressure relief devices required in (a) above need not

beinstalled directly on a pressure vessel when either of the fol

satisfy the capacity requirements of (c) or (c)(1) above and thisOIOWIng conditions apply:

(1) the source of pressure is external to the vesskis under
such positive control that the pressure in the vessel cannot
exceedhe maximum allowable working pressatethe operat
ing temperature except as permitted in (c) above (see UG-98),

against exposure of a pressure vessel to fire or other unexpectegd, \,nder the conditions set forth in Appendix M.

sourcesof external heat installed on vessk#ring no perma

nentsupply connection and used for storage at ambient tempera

tures of nonrefrigerated liquefied compressed ga$$eme
excludedfrom the requirements of (c)(1) and (c)(2) above; pro
vided:

41 For the purpose of these rules, gases are considered to be substances
having a vapor pressure greater than 40 psia (300 kPa absolute)ft 100
(40°C).

(2) there are no intervening stop valves between the vessel
andthe pressure relief deviaa devices except as permitted
underUG-135(d).

Note: Pressure reducing valves and similar mechanical or electrical control
instruments,except for pilot operated pressure relief vahass permitted in
UG-126(b),are not considered as Bciently positive in actiorio prevent excess
pressuresrom being developed.

(h) Pressure relief valves fateam service shall meet the
requirement®f UG-131(b).

(a) the pressure relief devices are capable of preventing theUG_126 PRESSURE RELIEF WALVES44

pressurdrom rising more than 20% above the maximum allow
ableworking pressure of the vessels;

(b) the set pressure marked on these devices shakoetd
the maximum allowable working pressure of the vessels;

(c) thevessels have didient ullage to avoid a liquid full
condition;

(d) themaximum allowable working pressure of the vessels
on which these pressure relief devices are installegtaater
thanthe vapor pressure of the stollepiefied compressed gas
atthe maximum anticipated temperattfrthat the gas will reach
underatmospheric conditions; and

42 Normally this temperature should not be less tH#&i B (45°C).

(e) pressure relief valves ustmisatisfy these provisions also
complywith the requirements of UG-129(a)(5), UG-131(c)(2),
andUG-134(d)(2).

(d) Pressureelief devices shall be constructed, located, and
installed so that they are readily accessible fospection,
replacementand repair and so thttey cannot be readily ren

44 A safety valves a pressure relief valve actuated by inlet static pressure
and characterized by rapid opening or pop actiomeli&f valveis a pressure
relief valve actuated by inlet static pressure which opens in proportion to
increase in pressure over the opening pressursafdly elief valveis a

pressure relief valve characterized by rapid opening or pop action, or by
opening in proportion to the increase in pressure over the opening pressure,
depending on application. pilot operated pessue relief valveis a pressure
relief valve in which the major relieving device is combined with and is
controlled by a self-actuated auxiliary pressure relief valve.

(a) Safetysafety relief and relief valveshall be of the direct
springloaded type.

(b) Pilot operategressure relief valves may be used;-pro
videdthat the pilot is self-actuated atte main valve will open
automaticallyat not over the set pressure and will disghats
full capacity if some essential part of the pilot should fail.

(c) The spring in a pressure relief valve shall not be set for
any pressure more than 5% above or below that which the valve
is marked, unless the setting is within the spring design range
establishedby the valve Manufacturer or determined to be
acceptableo the ManufacturerThe initialadjustment shall be

deredinoperative (see Appendix M), and should be selected on performedby the Manufacturetis authorized representative,

the basis of their intended service.

or anassemblerand a valve data tag shall be provided that-iden
tifies the set pressure capacity and dafehe valve shall be

(e) Pressure relief valves or nonreclosing pressure relief go51edwith a seal identifying the Manufacturéiis authorized

device43 may be used to protect against overpresshignre
closing pressure relief devices may be used either alanié or
applicable, in combination with pressure relief valvesres
sels.

representativegr the Assembler performing the adjustment.

(d) The set pressure tolerances, plus or minupresgsure
relief valves shall not exceed 2 psi (15 kPa) for presgute and
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including 70 psi (500 kPa) and 3% for pressures above 70 psi
(500kPa).

uG-127
DEVICES

NONRECLOSING PRESSURE RELIEF

(a) Ruptue Disk Device®

45 A rupture disk devicés a nonreclosing pressure relief device actuated by
inlet static pressure and designed to function by the bursting of a pressure
containing disk. Aupture diskis the pressure containing and pressure
sensitive element of a rupture disk device. Rupture disks may be designed in
several configurations, such as plain flat, prebulged, or reverse buckling. A
rupture disk holdeiis the structure which encloses and clamps the rupture

disk in position.

(1) General. Every rupture disk shall have a marked burst
pressure established by rules of UG-137(d)(3) within a
manufacturingdesign rang¥ at a specified disk temperatfife
andshall be markedith a lot*8 number The burst pressure ol
eranceat the specified disk temperature shall not exeagpdi
(x15 kPa) for marked burst pressure up to and including 40 psi
(300kPa) andt5% for marked burst pressure above 40 psi (300
kPa).

46 Themanufacturing design range a range of pressure within which the
marked burst pressure must fall to be acceptable for a particular requirement
as agreed upon between the rupture disk Manufacturer and the user or his
agent. The manufacturing design range must be evaluated in conjunction
with the specified burst pressure to ensure that the marked burst pressure of
the rupture disk will always be within applicable limits of UG-134. Users

are cautioned that certain types of rupture disks have manufacturing ranges
that can result in a marked burst pressure greater than the specified burst
pressure.

47 The specified disk temperature supplied to the rupture disk Manufacturer
shall be the temperature of the disk when the disk is expected to burst.

48 A |ot of ruptuse disksis those disks manufactured of a material at the same
time, of the same size, thickness, type, heat, and manufacturing process
including heat treatment.

(2) RelievingCapacity The rated flow capacity of a pressure
relief system which usesrapture disk device as the sole relief
device shall be determined by a value calculated under the
requirement®f (a) using a coétient of dischage or (b) using
flow resistance below

(a) When the rupture disk device disaes directly to atmo
sphereand

(1) is installed within eight pipe diameters from the vessel
nozzleentry; and

(2) with a length of dischge pipe not greater than five pipe
diameterdsrom the rupture disk device; and

(3) the nominal diameters of the inlet and disgkapiping

WISCONSINADMINISTRATIVE CODE
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49 Theminimum net flow &ais the calculated net area after a complete

burst of the disk with appropriate allowance for any structural members
which may reduce the net flow area through the rupture disk device. The net
flow area for sizing purposes shall not exceed the nominal pipe size area of
the rupture disk device.

(b) The calculated capacity of any pressure relief system may
be determined by analyzing thetal system resistance to flow
This analysis shall take into consideration the flow resistance of
therupture disk device, piping and piping components including
the exit nozzle orthe vessels, elbows, tees, reducers, and valves.
The calculation shall benade using accepted engineering prac
ticesfor determiningfluid flow through piping systems. This
calculatedrelieving capacity shall be multiplied by a factor of
0.900r less to allow for uncertainties inherevith this method.

The certified flow resistan@® Kg for the rupture disk device,
expressedas the velocity head loss, shall be determiimed
accordancavith UG-131(k) through (r).

50 Thecertified flow esistancelg is a dimensionless factor used to calculate
the velocity head loss that results from the presence of a rupture disk device
in a pressure relief system.

(3) Application of Ruptwe Disks

(@) A rupture disk device may be used as the sole pressure
relieving device on a vessel.

Note: When rupture disk devices are used, it is recommended that the design
pressuref the vessebe suficiently above the intended operating pressure te pro
vide sufficient magin between operating pressure and rupture disk bursting pres
sureto prevent premature failure of the rupture dick due to fatigue or creep.

Application of rupture disk devices to liquedrvice should be carefully evalu
atedto assure that the design of the rupture disk device and the dynanig eher
the system on which it iistalled will result in sdfcient opening of the rupture
disk.

(b) A rupture disk device may be installed between a pressure
relief valve®l and the vessel provided:

51 Use of a rupture disk device in combination with a pressure relief valve
shall be carefully evaluated to ensure that the media being handled and the
valve operational characteristics will result in opening of the valve coincident
with the bursting of the rupture disk.

(1) the combination of the pressure relief valve and the rup
ture disk is ample in capacity to meet the requirements of
UG-133(a)and (b);

(2) the marked capacity of a pressure relief valve (nozzle
type)when installed with a rupture disk device between the inlet
of the valve and the vessel shall be multiplied by a factor of 0.90
of the rated relieving capacity of the vablene, or alternatively
the capacity of such a combination shall be established in
accordancevith (3) below;

are equal to or greater than the stamped NPS designator of the (3) thecapacity of the combination of the rupture disk device

device,the calculated relieving capacity a pressure relief sys

andthe pressure relief valve may bstablished in accordance

temshall not exceed a value based on the applicable theoreticalVith the appropriate paragraphs of UG-132;

flow equation [see UG-131(e)(2) and Appendikfor the vari

ous media multiplied by a co@fient of dischage K equal to
0.62. The area A in the theoretical flow equation shall be the
minimum netflow are4® as specified by the rupture disk device
Manufacturer.
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52 Users are warned that a rupture disk will not burst at its design pressure if 55 Some adverse fefts resulting from leakage may include obstructing the
back pressure builds up in the space between the disk and the pressure relief  flow path, corrosion of pressure relief valve components, and undesirable
valve which will occur should leakage develop in the rupture disk due to bursts of the outlet side rupture disk.
corrosion or other cause.
(7) the bonnet of a balancing bellows or diaphragm type pres
(5) the openingf provided through the rupture disk, after surerelief valve shall be vented to prevent accumulation of pres
burst,is suficient to permit a flow equal to theapacity of the surein the bonnet.
valve[(2) and (3) above], and there is no chanctafrference . . .
with proper functioning of the valve: but in no case shall this area  (?) Bréaking Pin Devic®
beless than the area of the inlet of the valve unless the capacity;
and functioning of the specific combination of rupture disk
deviceand pressure relief valve have been established by test in
accordancevith UG-132.

A breaking pin devicé a nonreclosing pressure relief device actuated by
inlet static pressure and designed to function by the breakage of a load—carry
ing section of a pin which supports a pressure containing merAldeeak-

ing pinis the load—carrying element of a breaking pin devicdreaking

pin housings the structure which encloses the breaking pin mechanism. The
material of the housing shall be listed in Section Il and be permitted for use
in this Division.

(c) A rupture disk device may be installedtbe outlet side
of a pressure relief valve which is opened by direct action of the
pressurén the vessel provided:

(1) Breaking pin devices shall not be used as single devices

53 This use of a rupture disk device in series with the pressure relief valve is but only in combination between the pressméef valve and

permitted to minimize the loss by leakage through the valve of valuable or of

noxious or otherwise hazardous materials, and where a rupture disk alone or the vessel.

disk located on the inlet side of the valve is impracticable, or to prevent (2) The space between a breaking pin device and a pressure
corrosive gases from a common disgfealine from reaching the valve inter relief valve shall be provided with a pressure gage, a try cock,
nals. afree vent, or suitable telltale indicatdFhis arrangement per

(1) the pressure relief valve will not fail to open apitsper mits detection of breaking pin device operation or leakage.

pressuresetting regardless of any back pressheg¢ can accu (3) Each breaking pin device shall have a rated pressure
mulate between the pressure relief valve disid the rupture  temperaturet which the pin will break. The breaking pin shalll
disk. The space between the pressure relief valve disk and thebe identified to a lot number and shall be guaranteed by the
rupturedisk shall be vented or drained to prevatitumulation Manufacturerto breakwhen the rated pressure, within the fol
of pressure, or suitable means shall be provided to ensure that afwing tolerances, is applied to the device:

accumulatiorof pressure does nofi@ft the proper operation of

the pressure relief valvet Rated Pressure, psi (kPa) Tolerance, Plus or Minus,
— . si (kPa
54 Users are warned that many types of pressure relief valves will not openat ~ Minimum Maximum psi (kPa)
the set pressure if pressure builds up in the space between the pressure relief 30 (200) 150 (1 000) 5 (35)
valve disk and the rupture disk device. A specially designed pressure relief 150 (1 000) 275 (1 900) 10 (70)
valve such as a diaphragm valve, pilot operated valve, or a valve equipped 275 (1 900) 375 (2600) 15 (100)

with a balancing bellows above the disk may be required.
(4) The rated pressund the breaking pin plus the tolerance
(2) the pressureelief valve is ample in capacity to meet the in psi shall noexceed 105% of the maximum allowable working

requirement®f UG-125(c); pressureof the vessel to which it is applied.
(3) the marked burst pressure of the rupture digke speei (5) The rated pressure at the specified tempefdtshall be
fied disk temperature plus any pressure indhttet piping shall verified by breaking two omore sample breaking pins from

not exceed the design pressofahe outlet portion of the pres  eachlot of the same material and the sasiee as those to be
surerelief valve and any pipe or fitting between the valve and the used. The lot size shall not exceed 25. The test shall be made
rupturedisk device. Howevem nocase shall the marked burst in a device of the same form and pressure dimens®tizat in
pressureof the rupture disk at thepecified disk temperature  which the breaking pin is to be used.

plus any pressure in the outlet piping exceed the maximum

allowableworking pressure of the vessel or the set pressure of 57 The specified temperature supplied to the breaking pin manufacturer shall
the pressure relief valve. be the temperature of the breaking pin when angeney condition exists

and the pin is expected to break.

(4) the opening provided through the rupture digice ) ) ) )
after breakage is sfi€ient to permit a flow equal to the rated (c) Spring Loaded Noeclosing Pessue Relief Device
capacityof the attachegressure relief valve without exceeding

the allowable overpressure; (1) A spring loaded nonreclosing pressure relief device; pres

sureactuated by means which permit the spring loguetion
(5) any piping beyond the rupture disk cannot be obstructed Of the deviceto open at the specified set pressure and remain

by the rupture disk or fragment; openuntil manually reset, may be used provided the design of
the spring loaded nonreclosing device is such ifhéie actuat
(6) thesystem is designed to consider the adverfsetsfof ing means fail, the device will achieve folpeningat or below

anyleakage through the pressure religve or through the out its set pressure. Such a device may not be ussghibination
let side rupture disk device, to ensure system performance andwith any other pressure relief device. The tolerancepaming
reliability.5> point shall not exceed5%.
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(2) The calculateatapacity rating of a spring loaded ron  the Manufacturer or Assembler showing the name of the
reclosingpressure relief device shall not exceedalue based Manufacturerthe Manufacturés design or typaumbeythe set
onthe applicable theoretical formula (see UG-131) for the vari pressuran pounds per square inch, and the year built, or alterna
ousmedia, multiplied by: K = coétient = 0.62. tively, a coding that the Manufacturer can use to identify the year

built.
Thearea A (square inches) in the theoretical formula shall be

the flow area through the minimum opening of the spring loaded
nonreclosingpressure relief device.

(3) In lieu of the method of capacity rating in (2) above, a
Manufacturermay havethe capacity of a spring loaded ron
reclosing pressure relief device design certified in general

accordancavith the procedures of UG-131, as applicable.
FIG. UG-129.1 OFFICIAL SYMBOL FOR SAMP TO

UG- 128 LIQUID PRESSURE RELIEF VALVES DENOTE THE AMERICAN SOCIETY OF MECHANICAL

- . ENGINEERS' STANDARD FOR PRESSURE RELIEF
Any liquid pressure relief valve used shall béeast NP3 VALVES

(DN 15).
On valves smaller than NP'G (DN 15), the markings may be
madeon a metal tag attached fbgre or adhesive meeting the

(a) SafetySafety Relief, Relief, Liquid &sue Relief, and requi_r(_ement:of UG-119 or other means suitalfler the service
Pilot Operated Pessue Relief Wlves. Each safetysafety relief, ~ conditions.
relief, liquid pressure reliefand pilot operated pressure relief

valveNPSY2 (DN 15) and lager shallbe plainly marked by the 2 oingeapacity under the provisions of Section | and bearing
Manufacturemor Assembler with the required data in such a way the official Code Symbol Stamp of Section | for safety valves

thatthe marking will nobe obliterated in service. The marking maybe used on pressure vessels. fEted capacity in terms of
may be placed on the valve or on a plate or plates that satisfy thehe fiuids shall be determinebly the method of conversion

requirementf UG-119: givenin Appendix 1. [See UG-131(h).]

(1) the name, or an acceptable abbreviation, of the Manufac
turer and the Assembler;

UG-129 MARKING

(b) Safety and safety relief valves certified for a steam dis

(c) Pressue Relief ®Wlves in Combination fth Ruptue Disk
Devices. Pressure relief valves in combination with ruptiek
devicesshall bemarked with the capacity as established in

(2) Manufacturés design or type number; ) )
accordancavith UG-127(a)(3)(b)(2) (using 0.90 factor) or the

(3) NPS size (the nominal pipe size of the valve combinationcapacity factor established by test in accordance
inlet); with UG—-132(a) or (b), in additioto the marking of UG-129(a)
] ) ) and(f) below The marking may be placed on the pressure relief
(4) setpressure____ psi(kPa), and, if appliggle  yalve or rupture disk device or on a plate or plates that satisfy the
UG-136(d)(4).cold differential test pressure ____ psi requirement®f UG-119. The marking shall include the follow
(kPa); ing:
(5) certified capacity (as applicable): (1) name of Manufacturer of valve;

(a) Ib/hr of saturated steam at an overpressure of 10% or 3 psi  (2) design or type number of valve;
(20kPa), whichever is greater for valves certified on steam com

plying with UG-131(b); or (3) name of Manufacturer of rupture disk device;
(b) gal/min of water at 70F (20°C) at an overpressure of (4) design or type number of rupture disk device;
10%or 3 psi (20 kPa), whichever is greater for valves certified . o .
onwater; or (5) capacity or combination capacity factor;
(c) SCFM [standard cubic feet per minute atB@nd 14.7 (6) name of oganization responsible for this marking. This

psia(20°C and 101 kPa)], or Ib/min, of air at an overpressure of Shallbe eithetthe vessel usevessel Manufacturerupture disk
10% or 3 psi (20 kPa), whichever is greatevalves that are Manufacturerpr pressure relief valve Manufacturer
capacity certified in accordance with UG-131(c)(2) shiad

marked“at 20% overpressure.” (d) Pressue Relief ¥lves in Combination ifth Breaking Pin

Devices. Pressure relief valves in combination with breaking
(d) In addition toone of the fluids specified above, the Pin devices shall be marked in accordance with (a) above. In
Manufacturermay indicate the capacity in other fluids (see addition,the rated pressushall be marked on the breaking pin

Appendix11). andthe breaking pin housing.

(6) yearbuilt, or alternativelya coding may be marked on (e) Ruptue Disk DevicesEvery rupture disk shall be plainly
the valve such that the valve ManufactucerAssembler can ~ Markedby theManufacturer in such a way that the marking will
identify the year the valve was assembled or tested; not be obliterated in service. The rupture disk marking may be

placedon the flange of the disk or on a metal tab that satisfies the
(7) ASME Symbol as shown in Fig. UG-129.1. The pilbt requirement®f UG-119. The marking shall include the follow
a pilot operated pressure relief valve shall be plainly marked by ing:
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)
&)
3
4
®)
(6)
7
®
(9) certified flow resistance (as applicable):

(@) Kre
gassesor

(b) KrL

(¢) KroL
gasesand liquid;

thename or identifying trademark of the Manufacturer;
Manufacturess design or type number;

lot number;
disk material;
size [NPS (DN) of rupture disk holder];
marked burst pressure psi (kPa);
specified disk temperature °F (°C);
minimum net flow area sq in. (sq mm);

for rupture disk certified on air or

for rupture disk certified on liquid; or

for rupture disk certified on air or

(10) ASME symbol as shown in Fig. UG-129.2;

(11) year built, or alternativelya coding maye marked on

the rupture disk such that the rupture disk device Manufacturer

DEPARTMENT OF COMMERCE

Comm 41 APPENDIX

UG-133 DETERMINATION OF PRESSURE RELIEV-
ING REQUIREMENTS

(a) Except as permitted in (b) belpthe aggregate capacity
of the pressure relief devices connected to any vessel or system
of vessels for the release of a liquid, ateam, or other vapor
shallbe suficient to carry of the maximum quantity that can be
generateabr supplied to the attached equipment without permit
ting a rise in pressure within the vessel of more than 16% above
the maximum allowable working pressure when the pressure
relief devices are blowing.

(b) Pressure relief devices as permitted in UG-125(c)(2), as
protectionagainst excessive pressure caused by exposure to fire
or other sources of external heat, shall havelieving capacity
sufficientto prevent the pressure from rising more than 21%
abovethe maximum allowable working pressure of the vessel
whenall pressure relief devices are blowing.

(c) Vessels connected together by a system of adequate pip
ing not containing valves which can isolate any vessel lneay
consideredas one unit in figuring the required relieving capacity
of pressure relief devices to be furnished.

(d) Heat exchangers and similar vessels shall be protected
with apressure relief device of fiafent capacity to avoid over
pressuran case of an internal failure.

(e) The dficial rated capacityor the certified flow resistance

canidentify the year the rupture disk device was assembled andandminimum net flow area, of a pressure relief device shall be

tested.

Iltems(1), (2), and (5) above and flow direction shall also be
markedon the rupture disk holder

() Spring Loaded Noeclosing Pessue Relief Devices.
Spring loaded nonreclosing pressure relief devices shall be
markedin accordance with (a) aboescept that the Code Sym

that which is stamped on the device agdaranteed by the
Manufacturer.

(f) The rated pressure relieving capacity of a pressure relief
valve for other than steam or air shall be determined by the
methodof conversion given in Appendixl1

(g) To prorate the relieving capacity at any relieving pressure

bol Stamp is to be applied only when the capacity has been estabdreaterthan 1.10p, as permitted under UG-123naltiplier

lished and certified in accordance withG-127(c)(3) and all
otherrequirements of UG-130 have been met.

UD

FIG. UG-129.2 OFFICIAL SYMBOL FOR SAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS'STANDARD FOR RUPTURE DISK DEVICES

UG-130 CODE SYMBOL STAMP

Eachpressure vessel relief devi8¢o which the Code Sym
bol (see Figs. UG-129.1 and UG-129.2) will be applied shall
havebeen fabricated or assembled by a Manufacturer or Assem
bler holding a valid Certificate of Authorization (UGt1) and
capacitycertified in accordance with tlrequirements of this
Division. A Certified Individual (Cl) shall provide oversigas
requiredby UG-117(a). Each use of the Code Symbol shall also
bedocumented on a Certificate of Conformance Form UV-1 or
UD-1, as appropriate.

58 acuum relief devices are not covered by Code Symbol Stamp require
ments.

may be applied to the 6€ial relieving capacity of a pressure
relief device as follows:

(U.S. Customary Units)

P+147
1.10p + 14.7

(SI Units)

P+101
1.10p + 101

where
P = relieving pressure, psig (kPa gage)
p = set pressure, psig (kPa gage)

For steam pressures above 1,500 psig (MP& gage), the
abovemultiplier is not applicable. For stearalves with reliev
ing pressures greater than 1,500 psig (10 MPa gage) and less
than or equal to 3,200 psig (22.1 MPa gage), the capacity at
relieving pressures greater than IpXhall be determinedsing
the equation for steam and the correction factor for high pressure
steamin UG-131(e)(2) with thegermitted absolute relieving
pressureand the codicient K for that valve design.

UG-134 PRESSURE SETTING OF PRESSURE RELIEF
DEVICES
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(&) When a single pressure relief devig@ised, the set pres  relieving capacity below that required or adverselfeetf the
suremarked on the device shall not exceed the maxiwion- properoperation of the pressure relief valve.
able working pressure tffie vessel. When the required capacity
is provided in more than one pressure relief device, only one  (2) The opening in the vessel wall shall be designed to pro
pressurerelief device need be set at or below thaximum vide unobstructed flow between the vessel and its pressure relief
allowableworking pressure, and the additional pressure relief device(see Appendix M§?
devicesmay be set to open at higher pressures but in no case at

apressure higher than 105% of the maximum allowable Working 61 Users are warned .that the proper oper_ation of_var_ious rupture disk devices
pressuregxcept as provided in (b) below dgpends upon followmglthe llx/lanufactdsemstallatlonl instructions clgsely ‘
with regard to the flow direction marked on the device. Some device designs

(b) For pressure relief devices permittedJG-125(c)(2) as will burst at pressures much greater than their marked burst pressure when
protection against excessive pressure caused by exposure to firginstalled with the process pressure on the vent side of the device.
or other sources of external heat, the device mas&gessure
shallnot exceed 110% of the maximum allowable workiqges (c) When two or more required pressure relief devices are
sureof the vessel. If such a pressure relief device is used to meeplacedon one connection, the inlet internal cross—sectiare
the requirements of both UG-125(c) and UG-125(c)(2), the of this connection shall be either sized to avoid restricting flow
device marked set pressure shall not be over the maximum to the pressure relief devices or made at least equal to the com
allowableworking pressure. binedinlet areas of the safety devices connected to it. The flow
characteristic®f the upstrearsystem shall satisfy the require
(c) The pressure relief device set presslral include the mentsof (b) above. (See Appendix M.)
effectsof static head and constant back pressure.

) (d) There shall be no intervening stop valves between the
(d)(1) The set pressure tolerance for pressure relief valvesesseland its pressureelief device or devices, or between the
shallnot exceed2 psi (15 kPa) for pressures up to and including pressurerelief device or devices and the point of disgear
70 psi (500 kPa) anti3% for pressures above 70 psi (500 kPa), except:
exceptas covered in (d)(2) below
. . (1) when these stop valves are so constructed or positively
(2) The sepressure tolerance of pressure relief valves which controlledthat the closing ofhe maximum number of block
I - ithin =09 0,
comply with UG-125(c)(3) shall be within 0%, +10%. valvespossible at one time will not reduce the pressure relieving

(e) The burst pressure tolerance for rupture disk devices atCaPacity provided by the unécted pressure relief devices
the specified disk temperature shall not exce@gsi (15 kPa)  Pelowthe required relieving capacity; or
of marked burst pressure up to 40 psi (300 kPa)&8d of
markedburst pressure 40 psi (300 (kPa) and over

UG-135 INSTALLATION . (e) The pressure relief dgviges on all vessgels shall be so
installedthat their proper functioning will not be hindered by the
(a) Pressureelief devices intended for use in compressible natureof the vessed contents.
fluid service shall be connected to the vesstiénvapor space

aboveany contained liquid or to piping connected to the vapor () Dischage lines from pressure relief devices shall be
spacein the vessel which is to be protected. Pressure relief designedo facilitate drainage or shaik fitted with drains to

devicesintended foruse in liquid service shall be connected Preventiquid from lodging in the dischge side of the pressure
below the normal liquid level. relief device, and such lines shall lead to a safe place of dis

charge. The size of the dischge lines shall be such that any
(b)(1) Theopening through all pipe, fittings, and non-reelos  pressurghat may exist or develop will not reduce teéeving
ing pressure relief devices (if installed) between a pressure ves capacityof the pressure relief devices beldwat required to
sel and itpressure relief valve shall have at least the area of theproperlyprotect the vessel, or adverselfeaf the propeopera
pressuraelief valve inlet. The characteristiothis upstream tion of the pressure relief devices. [See UG-136—(a)(8) and
systemshall be such that the pressure drop will not reduce the AppendixM.]

(2) under conditions set forth in Appendix M.
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EXCERPTS FROM: POWER PIPING CODE
ANSI/ASME B31.1
2004 EDITION
FOREWORD

The generaphilosophyunderlying this Power Piping Code is to parallel those provisions of Section I, Power Boilers, of the ASME
Boiler andPressure &ssel Code, as they can be applied to power piping systems. The Allowable &tres$or power piping are
generally consistent with those assigned for power boilers. This Code is more constraateene other piping codes, reflecting
the need for long service life and maximum reliability in power plant installations.

The Power Piping Code as currently written does négrdifitiate between the design, fabricatianderection requirements for
critical and noncritical piping systemsxcept for certain stress calculations and mandatory nondestructive tests of welds for heavy
wall, high temperature applications. T®blem involveds to try to reach agreement on how to evaluate criticalitgito avoid the
inferencethat noncritical systems do not require competence in design, fabrication, and erection. Some day such levels of quality may
be definable, so that the need for the manjed#nt piping codes will be overcome.

Thereare many instances where the Code servesito a designerfabricator or erector against possible pitfalls; but the Code is
nota handbookand cannot substitute for education, experience, and sound engineering judgment.

Nonmandatory Appendices are includedtiaCode. Each contains information on a specific subject, and is maintained current
with the Code. Although written in mandatory language, these Appendicedemesl dbr application at the ussdiscretion.

The codenever intentionally puts a ceiling limit on conservatistndesigner is free to specify more rigid requirements as he feels
they may be justified.Converselya designer who is capabté a more rigorous analysis than is specified in the Code may justify a
less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materials, fadagcation
tices,and testing techniques; and endeavors to keep the Code updated to permit the use of acceptable new developments.

INTRODUCTION
The ASME B31 Code for Pressure Piping consists of a-num in multi—unit residences, which does not require the range of

ber of individually published Sections, each an American
National Standard, under the direction of ASME Committee
B31, Code for Pressure Piping.

sizes,pressures, and temperatures covered in B31.1;

B31.11Slurry Transportation Piping Systemgiping trans
porting aqueous slurries between plamsd terminals and

Rulesfor each Section have been developed considering thewithin terminals, pumping, and regulating stations.

needfor application of specific requiremerfte various types
of pressure pipingApplications considered for each Code-Sec
tion include:

B31.1 Power Piping: piping typically found in electric
powergenerating stations, in industrial and institutional plants,
geothermaheating systems, and central aligtrict heating and
cooling systems;

B31.3Process Piping: piping typically found in petroleum
refineries,chemical, pharmaceutical, textile, pgpgemicon
ductor,and cryogenic plants, and relajgacessing plants and
terminals;

B31.4Pipeline Tansportation Systems for Liquid Hydroear
bonsand Other Liquidspiping, transporting products which are
predominateliquid between plants and terminals and within
terminals,pumping, regulating, and metering stations;

B31.5Refrigeration Piping: piping for refrigerants and-sec
ondarycoolants;

B31.8 Gas Tansportation and Distribution Piping Systems:
piping transporting products which are predominatglys
betweensources and terminalscluding compresspregulat
ing, and metering stations; and gas gathering pipelines;

B31.9 Building Services Piping: piping typically found in
industrial,institutional, commercial, and public buildingmd

This isthe B31.1 Power Piping Code Section. Herealifter
this Introduction and in the text of this Code Section B31.1,
wherethe wordCodeis used without specific identification, it
meansthis Code Section.

It is the owné€ss responsibility to seledhe Code Section
which most nearly applies to a proposed piping installation.
Factorsto beconsidered by the owner include: limitations of the
CodeSection; jurisdictional requirements; and the applicability
of othercodes and standards. All applicable requirements of the
selectedCode Section shall be met. Bmme installations, more
thanone Code Section mapply to diferent parts of the instal
lation. The owner is also responsilite imposing requirements
supplementaryo those of the selected Code Section, if neces
sary,to assure safe piping for the proposed installation.

Certainpiping within a facility may be subject to other codes
andstandards, including but not limited to:

ASME Boiler and PressureggselCode, Section Ill: nuclear
power piping;

ANSI Z223.1 National Fuel Gas Code: piping for fgak
from the point of delivery to theonnection of each fuel utiliza
tion device;

NFPA Fire Protection Standards: fire protection systems
usingwater carbon dioxide, halon, foam, dry chemical, and wet
chemicals;
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NFPA 99 Health Care Facilitiesmedical and laboratory gas
systems;

NFPA 8503 Standard for Pulverized Fuel Systemiping for
pulverizedcoal from the coal mills to the burners;

Building and plumbing codess applicable, for potable hot
andcold water and for sewer and drain systems.

WISCONSINADMINISTRATIVE CODE

80

Usersof this code are cautioned against making use of revi
sionswithout assurance that they are acceptabline proper
authoritiesin the jurisdiction where the piping is to be installed.

Codeusers will note that clauses in the Code are not necessar
ily numbered consecutivelySuch discontinuities result from
following a common outline, insofar as practicable, for all Code
Sections. In this way corresponding material is correspend
ingly numbered in most Code Sectiotisys facilitating refer

The Code sets forth engineering requirements deemed-necesenceby those who have occasion to use more than one Section.

saryfor safe desigand construction of pressure piping. While
safetyis the basic consideration, tHiggtor alone will not neces
sarily govern the final specifications for any piping system. The
designeris cautioned that the Code is nadesign handbook; it
doesnot do away with the need for the designer or for competent
engineeringudgment.

To thegreatest possible extent, Code requirements for design
are stated in terms of basic design principles and formulas.
Theseare supplementess necessary with specific requirements
to assure uniform application of principles and to guide selection
andapplication ofpiping elements. The Code prohibits designs
andpractices known to be unsafe aswhtains warnings where
caution,but not prohibition, is warranted.

The specificdesign requirements of the Code usually revolve
arounda simplified engineering approach to a subject. It is
intendedthat a designer capable of applying more comgiete
rigorousanalysis to special or unusual problems shall have lati
tudein the developmendf such designs and the evaluation of
complexor combined stresses. In such cases the dedigner
responsibldor demonstrating the validity of his approach.

This Code Section includes:
(a) references tacceptable material specifications and eom

ponent standards, including dimensional requirements and pres
sure—temperatunatings;

(b) requirements for design of components and assemblies,

including pipe supports;

(c) requirements and data for evaluation and limitation of

stressesreactions, and movements associated with pressure,

temperaturehanges, and other forces;

(d) guidanceand limitations on the selection and application
of materials, components, and joining methods;

(e) requirements for the fabrication, assemhblyd erection
of piping; and

(f) requirements for examinations, inspection, and testing of
piping.

It is intended that this Edition @fode Section B31.1 and any
subsequenfAddenda not be retroactive. Unless agreement is
specifically made between contracting parties to use another
issue,or theregulatory body having jurisdiction imposes the use
of another issue, the latest Edition and Addenda issuedsit
6 months prior to the original contract déte the first phase of
activity covering a piping system or systems shall be the govern
ing document for all design, materials, fabrication, erection,
examinationand testing for the piping until the completion of
thework and initial operation.
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The Code is under the direction of ASME Committee B31,
Codefor Pressure Piping, which isgamized and operates under
procedure®f The American Society of Mechanical Engineers
which have been accredited by the American National-Stan
dardslinstitute. The Committee is a continuing one, and keeps
all Code Sections current with new developments in materials,
constructionand industrial practice. Addenda are issued peri
odically. New editions are published at intervals of threfve
years.

Whenno Section of the ASME Code for Pressure Piping, spe
cifically covers a piping system, his discretion the user may
selectany Section determined b generally applicable. Hew
ever,it is cautioned that supplementary requirements to the Sec
tion chosen may be necessary to provide for a safe piping system
for the intended application.e@hnical limitations of the various
Sections]egal requirements, and possible applicability of other
codesor standards are some of the factors to be considered by
the user in determining the applicability of any Sectibthis
Code.

The Committee has established an orderly procedure to con
siderrequestdor interpretation and revision of Code require
ments. © receive consideration, inquiries must be in writing
andmust give full particulars (see Mandatory Appendix H-cov
ering preparations of technical inquiries). The Committee will
not respond to inquiries requesting assignment of a Gede
tion to a piping installation.

The approved replio an inquiry will be sent directly to the
inquirer. In addition, thequestion and reply will be published as
part of an Interpretation Supplement issued to the applicable
CodeSection.

A Case is the prescribed form of replyao inquiry when
study indicates that the Code wording needs clarification
whenthe reply modifies existing requirements of the Code
grantspermission to useew materials or alternative construc
tions. Proposed Cases are publisheMachanical Engineering
for public review In additionthe Case will be published as part
of a Case Supplement issued to the applicable Code section.

A Case is normally issued for a limited period after which it
may be renewed, incorporated in the Code, or allowed to expire
if there is not indication of further need for the requirememts
ered by the Case. Howeythre provisions of a Case may be used
afterits expiration or withdrawal, provided the Case wésoef
tive on the originatontract date or was adopted before comple
tion of the work; and the contracting parties agree to its use.

Materialsare listedn the Stressdbles only when sfi€ient
usagein piping within the scope of the Code has been shown.
Materialsmay be covered by a Case. Requests for listing shall
include evidence of satisfactory usage and specific data-to per
mit establishment of allowable stresses, maximum and- mini
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mum temperaturdimits, and other restrictions. Additionalcri  with para. 123.1.)

teriacan be found in the guidelines for addition of new materials

in the ASME Boilerand Pressureegsel Code, Section Il and Requestsfor interpretation and suggestions for revision
SectionVIll, Division 1, Appendix B. (b develop usage and  shouldbe addressed tihne SecretarfyASME B31 Committee,
gainexperience, unlisted materials may be used in accordanceThreePark Avenue, New ¥rk, NY 10016-5990.

POWER PIPING
Chapter |

SCOPE AND DEFINITIONS

100 GENERAL accordancavith Section | of the ASME Boiler and PressuesyY

. . ) ) selCode, PG-60.
This Power Piping Code is one of several Sections of the

AmericanSociety of Mechanical Engineers Code for Pressure  Theusers othis Code are advised that in some areas legisla
Piping,B31. This Section ipublished as a separate document tion may establish governmental jurisdiction over the subject
for convenience. mattercovered by thi€ode. Howeverany such legal require
mentsshall not relieve the owner of his inspection responsibili

Standardsand specifications specifically incorporateg ties specified in para. 136.1

referencento this Code are shown imle 126.1. It is not cen
sideredpractical to refeto a dated edition of each of the stan 100.1.2 Power piping systems as covered by this Code apply
dardsand specifications in this Code. Instead, the dated editionto all piping and their component parts except as exclimed
referencesare included in amddenda which will be revised  para.100.1.3. They include but are not limitedsteam, water
yearly. oil, gas, and air services.

100.1 Scope This Code coverdoiler external piping as defined below for
powerboilers and high temperature, high pressure water boilers
in which: steam or vapor generated at a pressure of more than
15 psig [100 kPdgage)]; and high temperature water is gener
atedat pressures exceeding 160 psit0fd kPa (gage)] and/or
temperaturegxceeding 25T (120°C).

Rulesfor this Code Section have been developed considering
the needs for applications which include piping typicétiynd
in electric power generating stations, in industrial and institu
tional plants, geothermal heating systems, egtral and dis
trict heating and cooling systems.

Boiler external piping shall be considered as thiging

100.1.1 This Code prescribes requirements for the design, which begins where the boiler proper terminates at

materials,fabrication, erectiontest, and inspection of piping

systems. (A) thefirst circumferential joint for welding end conrec

Piping as used in this Code includpipe, flanges, bolting, tions; or

gasketsyalves, relief devices, fittings, and the pressure contain  (B) theface of the first flange in bolted flanged connections;
ing portions of other pipingomponents, whether manufactured g

in accordance with Standards listed able126.1 or specially

designed.lt also includes hangers and supports and other-equip  (C) the first threaded joint in that type of connection; and
mentitems necessary farevent overstressing the pressure-con which extends up to and including the valve or valves required
taining components. by para.122.1.

Rules governing piping for miscellaneous appurtenances,  The terminal points themselves are considepad of the
suchas water columnsemote water level indicators, pressure boiler external piping.The terminal points and piping external
gages,gage glasses etare included within the scope of this to power boilers are illustrated by Figs. 100.1.2(A), 100.1.2(B),
Code,but the requirements for boiler appurtenances shall be inand100.1.2(C).
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Turbine valve or
Code stop valve
para. 122.1.7(A)

Superheater
C O:= * D‘(@ Turbine

—— >~ ~~-- To equipment

i i
Reheater

=]

Convection (

o

) ]
and radiant K miommimmm .
section Start-up system :_
may vary to suit /’ ‘\\
) boiler manufacturer / g \
- ‘ | Condenser
(__ Economizer L /

~ 7
Para. 122.1.7(B) e
~ {><}- Lo P
_____ From feed
pumps

27N
( PPt -
“ 7

Alternatives
para. 122.1.7(B.9)

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 ASME BPVC Section | Preamble.

e———— Boiler External Piping and Joint (BEP) — The ASME BPVC has total administrative jurisdiction {mandatory

certification by Code Symbol stamping, ASME Data Forms, and Authorized Inspection) of BEP. The ASME Section

‘ Committee B31.1 has been assigned technical responsibility. Refer to ASME BPVC Section | Preamble, fifth, sixth,

and seventh paragraphs and ASME B31.1 Scope, para. 100.1.2(A), Applicable ASME B31.1 Editions and Addenda are
referenced in ASME BPVC Section |, PG-58.3.

O-—--- Nonboiler External Piping and Joint (NBEP) — The ASME Code Committee for Pressure Piping, B31, has total
administrative and technical responsibility.

Fig. 100.1.2(A) Code Jurisdictional Limits for Piping — Forced Flow Steam Generator With No Fixed
Steam and Water Line
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Vents and

instrumentation
1

122.6.2

Single installation
- ==

122.1.2
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o Level indicators 122.1.6
B =a Steam drum
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Control device T 122.14 ><3>._-_ Sottiotius
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1

122.1.7(D) %f
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O
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Blow-off £ | Boiler No. 1 Egi--——_: Two oLie
single and multiple 2 «| Boiler No. 2 = boilers fed
installations 2d %—Dﬂ—‘ from a common
L L Drai e source(122.1.7)
rain g

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 ASME BPVC Section | Preamble.

¢— Boiler External Piping and Joint (BEP) — The ASME BPVC has total administrative jurisdiction (mandatory
certification by Code Symbol stamping, ASME Data Forms, and Authorized Inspection) of BEP. The ASME Section
Committee B31.1 has been assigned technical responsibility. Refer to ASME BPVC Section | Preamble and ASME
B31.1 Scope, para. 100.1.2(A). Applicable ASME B31.1 Editions and Addenda are referenced in ASME BPVC Section

I, PG-68.3.

O===== Nonboiler External Piping and Joint (NBEP] — The ASME Code Committee for Pressure Piping, B31, has total
administrative and technical responsibility.

Fig. 100.1.2(B) Code Jurisdictional Limits for Piping — Drum-Type Boilers
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Desuperheater

located in boiler Stop valve Regulating valve
u v

proper para. 122.4(A.1) Block valve
L ;, para. 122.4(A.1) para. 122.4(A.1)
(O» e SEEN N —— S S

I

Desuperheater :
located in boiler :
1

1

i

1

_ proper
(e P s SE- —————— e -

Stop valve X j
para. 122.4{A.1) Regulating valve Block valve

para. 122.4{A.1) para. 122.4(A.1)

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 ASME BPVC Section 1 Preambie.

@— Boiler External Piping and Joint (BEP) — The ASME BPVC has total administrative jurisdiction (mandatory
certification by Code Symbol stamping, ASME Data Forms, and Authorized Inspection) of BEP. The ASME Section
Committee B31.1 has been assigned technical responsibility. Refer to ASME BPVC Section | Preamble and ASME
B31.1 Scope, para. 100.1.2(A}). Applicable ASME B31.1 Editions and Addenda are referenced in ASME BPVC Section
|, PG-58.3.

O———- Nonboiler External Piping and Joint (NBEP) — The ASME Code Committee for Pressure Piping, B31, has total
administrative and technical responsibility.

Fig. 100.1.2(C) Code Jurisdictional Limits for Piping — Spray-Type Desuperheater

Piping between the terminal points and the valve or valves  The valve or valves required by para. 122.1 are part of the
requiredby para. 122.1 shall be provided with Data Reports, boiler external piping, but do not require ASME Boiler and Pres
inspection,and stamping as required Bgction | of the ASME sureVessel CodeSection | inspection and stamping except for
Boiler and Pressureegsel Code. All welding ariwtazing of this safety,safety relief, and relief valves, see pa@7.8.2. Refer
piping shall be performed by manufacturers or contractors to PG-1L.
authorizedto use the appropriate symbol shown in Figs
PG-105.1through PG-105.3 of Section | of the ASME Boiler Pipeconnections meeting all other requirements of@ude
and Pressure #6selCode. The installation of boiler external  butnot exceeding NP% may be welded to pipe or boiler head
piping by mechanical means may be performed by garoza- erswithout inspection and stamping required by Sedtifrithe
tion not holding a Code symbol stamp. Howevie holder of ASME Boiler and Pressureegsel Code.
avalid S, A, or PP Certificate of Authorizatighall be responsi
ble for thedocumentation and hydrostatic test, regardless of the  Nonboilerexternal piping includes all the piping covered by
methodof assembly The quality control system requirements this Code except for that portion defined above as boiler external
of Section lof the ASME Boiler and Pressuredasel Code shall piping.
apply. These requirements are shown in Appendix J of this
Code. 100.1.3 This Code does not apply to the following:
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(A) economizers, heaters, pressure vessels, and components (B) Branch connections in piping may be made from materi

coveredby Sections of the ASME Boiler and Pressues3aél
Code.

(B) building heating and distribution steam ailwhdensate
piping designed for 15 psig [100 kPa (gage)] or lessiot water
heatingsystems designed for 30 psig [200 kPa (gage)] or less.

(C) piping for hydraulic or pneumatic tools and their compo
nentsdownstream of the first block or stop vabféthe system
distributionheader

(D) piping for marine or other installations under Federal
control

(E) towers, building frames, tanks, mechanical equipment,
instrumentsand foundations.

104.1.3 Straight Pipe Under External Pessure

For determining wall thickness and &ifiing requirements

alslisted in Appendix A by the use of the following:

(B.1) fittings, such as tees, laterals, and crosses made in
accordancevith the applicablestandards listed inable 126.1
wherethe attachment of the branch pipe to the fitting is by butt
welding, socket welding, brazing, soldering, threadiogby a
flanged connection.

(B.2) weldoutlet fittings, such as cast orded nozzles, cou
plings and adaptors, or similar items where the attachméme of
branchpipe to thefitting is by butt welding, socket welding,
threading,or by a flanged connection. Such weld outlet fittings
areattached to the run by welding similar to that showRifn
127.4.8(E). Couplings are restricted the maximum of NPS 3.

(B.3) extruded outlets at right anglés the run pipe, in
accordancavith (G) below wherethe attachment of the branch
pipeis by butt welding.

(B.4) piping directly attached to the run pipe by welding in

for straight pipe under external pressure, the procedures outlinececcordancevith para. 127.4.8 or by socket welding or threading

in UG-28, UG-29, and UG-30 &ectionVIIl, Division 1 of the
ASME Boiler and Pressureegsel Code shall be followed.

104.2 Curved Segments of Pipes

104.2.1 Pipe Bends. Pipe bends shall be subject to the fol
lowing limitations:

(A) The minimum wall thickness shall meet the requirements

of para. 102.4.5 and the fabrication requirements of para. 129.

(B) For ferrous material, when the radius of a bend is 5-nomi
nal pipe diameteror greaterand the nominal wall thickness of
the pipe is scheduld0 or thickerthe diference between maxi
mum and minimum diameters shall not exceed 8% \a&rage
measuredutside diameters of the pipe before bending.

(C) Greaterflattening may be permitted or less flattening
may be required byhe design, depending upon the service, the
material,and the stress level involved.

104.2.2 Elbows. Elbows manufactured in accordance with
the standards listed inable 126.1are suitable for use at the pres
sure-temperatunmatings specified by such standards, subject to
the requirements of para. 106.

104.3 Intersections
104.3.1 Branch Connections

(A) This paragraph gives rules governing the desifjin
branchconnections to sustainternal and external pressure in
casesvhere the axes of th®anch and the run intersect, and the
anglebetween the axes of theanch and of the run is between
45 deg and 90 deg, inclusive.

Branch connections in which the smaller angle between the

axesof the branch and the run is less td&mdeg or branch cen
nectionswhere the axes of the branch and the run dontersect
impose special design and fabrication problems. Thles
given herein may be used as a guide, butigeft additional

asstipulated below:

(B.4.1) socket welded right angle branch connections may be
madeby attaching the branch pipe directly to the pipe pre
vided

(B.4.1.1) the nominal size of the branch does not exceed NPS
2 or one—fourth of the nominal size of the run, whichever is
smaller.

(B.4.1.2) the depth of theocket measured at its minimum
depthin the run pipe is at least equal to that shown in ASME
B16.11. If the run pipe wall does not have fstient thickness
to provide the proper depth of socket,aternatetype of con
struction shall be used.

(B.4.1.3) the clearancbetween the bottom of the socket and
the end of the inserted branch pipe is in accordance with Fig.
127.4.4(C).

(B4.1.4) the size ofhe fillet weld is not less than 1.09 times
the nominal wall thickness of the branch type.

(B.4.2) threaded right angle branch connections may be
madeby attaching the branch pipe directly to the run provided

(B.4.2.1) the nominal size of the branch does not exceed NPS
2 or one—fourth of the nominal size of the run, whichever is
smaller.

(B.4.2.2) the minimum thread engagement is: 6 full threads
for NPSY2 and NPS/4 branches; 7 for NPS 1, NAS: and NPS
1% branchesand 8 for NPS 2 branches. If the run pipe wall does
not have suicient thickness to provide the proper defiin
threadengagement, an alternative typecofistruction shall be
used.

(C) Branch Connections Not Requiring Reimmment. A
pipe having a branch connection is weakened by the opening
thatmust bemade in it. Unless the wall thickness of the branch
and/orrun pipe is stitiently in excess of that required to sustain
the pressure, it is necessary to provide additional material in

strengthmustbe provided to assure safe service. Such branchorder to meet the reinforcement requirements of (D) (&)d

connectionsshall be designed to meet the requirement of para.

104.7

below. However there are certain branch connectionsafbich
supportingcalculations ar@ot required. These are as follows:
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(C.1) branch connections made by the use of a fitting (tee,
lateral, cross, or branch weld-ofitting), manufactured in
accordancevith a standard listed ireble 126.1and used within
thelimits of pressure—temperature ratings specified indtzae
dard.

(C.2) branch connections made by welding a coupling or half
coupling directly to the run pipe imccordance with Fig.
127.4.8(E)provided the nominal diameter of the branch does not
exceedNPS 2 or one—fourth the nominal diamedéithe run,
whicheveris less. The minimum wall thickness of the coupling
anywherein the reinforcement zone (if threads are in the zone,
wall thickness isneasured from the root of the thread to the
minimum O.D.) shall not be less than that of the unthreaded
branchpipe. In no case shall the thickne$she coupling be less
thanextra heavy or Class 3000 rating.

Smallbranchconnections NPS 2 or smaller as shown in Fig.
127.4.8(F)may be used provideg ts not lesghan the thickness
of schedule 160 pipe of the branch size.

(C.3) integrally reinforced fittings welded directly to the run
pipe when the reinforcements providég the fitting and the
depositedveld metal meets the requirements of (D) below

(C.4) integrallyreinforced extruded outlets in the run pipe.

Thereinforcement requirements shall be in accordance with (G)

below.

(D) Branch Connections Subject to InternaleBsure
RequiringReinfocement.

(D.1) Reinforcement is requiredthen it is not provided
inherentlyin the components of the branch connection. This
paragraphgives rules covering the desighbranch connections
to sustain internal pressure in cases where the angle betvecen
axesof the branctand of the run is between 45 deg and 90 deg.
Subparagrapi{E) below gives rules governing the design of
connectiondo sustain external pressure.

(D.2) Figure 104.3.1(D) illustrates the notations used in the
pressure—temperatudesign conditions of branch connections
but does not illustrate the allowances for mill tolerance or any
otherwall thickness allowanceThe designer shall make proper
allowancedor the efects of corrosion or erosion, threadizigd
grooving, and mechanical strength as specified in paras.
102.4.1,102.4.2, and 102.4.4 in order that the required-mini
mumreinforcement is assured over the design life of the piping
system. These notations are as follows:

a = angle between axes of branch and run, deg

b = subscript referring to branch

Do = outside diameter of pipe, in. (mm)

d; = inside centerline longitudinal dimension of the finished
branchopening in the run of the pipe, in. (mm)
=[Dob—2(Th —A)l/sina

&b = “half width” of reinforcing zone, in. (mm)

= the greater @h or (T — A) + (Th,—A) + d/2 but in no
casemore than gy, in. (mm)

h = subscript referring to run or header

L4 = altitude of reinforcement zone outside of run, in. (mm)

= 2.5(h—A) +t or 2.5(F — A), whichever is smaller

t = thickness oattached reinforcing pad, in Example B, in.
(mm); or height of the Igest 60 deg right triangle supported by

WISCONSINADMINISTRATIVE CODE
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completelywithin the area of integral reinforcement, in Exam
ple C, in. (mm)

Ty, Th = actual (by measurement), or minimum wall thick
nessof the branch or header pipe, in. (mm), permissible under
purchasespecification

tmb, tnh = required minimum wall thickness, in. (mm), of the
branchor header pipe as determined by use of Eq. (3) or (3A) in
para.104.1.2(A)

(D.2.1) If the run pipe contains a longitudinal seam which is
notintersected by the branch, the stress value of seapijess
of comparable grade may by used to determine the valyg of t
for the purpose of reinforcement calculatiomdy. If the branch
intersects longitudinal weld in the run, or if the branch contains
aweld, the weld joint diciency for either or both shall enter the
calculations. If the branch and run both contain longitudinal
welds, care shall be taken to ensure that the two welds do not
intersecteach other

(D.2.2) The required reinforcement area in square inches
(squaremillimeters) for branch connections shall be the quantity

A7 = (tmh—A)d (2 - sin &)

For right angle connectionshe required reinforcement
becomes

A7 = (tmh — A)d

Therequired reinforcement must kgthin the limits of the
reinforcementzone as defined in (D.2.4) below

(D.2.3) The reinforcement required by (D.@)all be that
providedby any combination of areas; AA», Az, A4, andAs,
as defined below and illustrated in Fig. 104.3.1(D) where

A1 = area provided by excess pipe wall in the run
(2 —d1)(Th — tnn)
area, irt (mm?), provided by excess pipe wall in the
branchfor a distancé,4 above the run

=24 (T — tnp)/sin a

Ag = area provided by deposited weld metal beyonatite
sidediameter of the run and branch, andfftet weld attach
mentsof rings, pads, and saddles

Aq area provided by a reinforcing ring, pad, or integral
reinforcement.The value o, may betaken in the same manner
in which excess header metal is considered, provided the weld
completely fuses the branch pipe, run pipe, and ring or pad, or
integralreinforcement. For welding brancbnnections refer to
para.127.4.8

As = area provided by a saddle on right angle connections
(O.D. of saddle —dg)t;

Portionsof the reinforcement areaay be composed of mate
rials other than those of the run pipe, buhi¢ allowable stress
of these materials is less than that for the run pipe, the-corre
spondingcalculated reinforcement area provided by thite
rial shall bereduced in the ratio of the allowable stress being
appliedto the reinforcemerdrea. No additional credit shall be
takenfor materials having higher allowable stress values than
therun pipe.

(D.2.4) ReinforcemenZone. The reinforcement zone is a
parallelogramwhose widthshall extend a distance dn each
sideof the centerline of the branch pipe, avtibse altitude shall
startat the inside surface of the run pipe and extend to a distance

therun and branch outside diameter projected surfaces and lyingL 4 from the outside surface of the run pipe.
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required reinforcement = (t.,,) (d;) (2 - sin @) = A;

reinforcement areas = Ay, A;, Az, Ay, and Ag

Excess wall

in branch %\
rmb

S\ Wz

Reinforcement
zone

/"

Excess wall
in header

dy > dy
o ¢R
un
Example A ¥
¢ Branch
Excess wall
in branch
\- t

Reinforcement
zone A,
.

Ring or pad A,

[Notes (2) and (3)] g Sa[(rj\ldle ;ﬁ(\s)l
ote (1
Ld II'
Aq Excess wall
d; in header

E— T A \\7 / l |
f | ﬂ [
A S |

(¢4
Example B / ¢Run
) ¢ Branch

Explanation of areas:

@ Area A; — required reinforcement area A Area Az — fillet weld metal

P Area A, — excess wall in header ATTOIYV  Area A; — metal in ring, pad, or integral

. % reinforcement
i Area A, — excess wall in branch Area A; — metal in saddle along run

Fig. 104.3.1(D) Reinforcement of Branch Connections
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Example C

NOTES:

(1) Reinforcement saddles are limited to use on 90 deg branches {Example B).

(2) When a ring or pad is added as reinforcement (Example B), the value of reinforcement area may be taken in the same
manner in which excess header metal is considered, provided the weld completely fuses the branch pipe, header pipe,
and ring or pad. Typical acceptable methods of welding which meeet the above requirement are shown in Fig.
127.4.8(D), sketches (c) and (d).

(3) Width to height of rings and pads shall be reasonably proportioned, preferably on a ratio as close to 4:1 as the
available horizontal space within the limits of the reinforcing zone along the run and the outside diameter of the
branch will permit, but in no case may the ratio be less than 1:1.

Fig. 104.3.1(D) Reinforcement of Branch Connections (Cont’d)

(D.2.5) Reinfocement of Multiple Openingsdt is preferred (D.2.7) Other Designs.The adequacy afesigns to which
that multiple branch openings be spaced so that their reinforce the reinforcement requirements of para. 104.3 cannot be applied
mentzones daot overlap. If closer spacing is necesstrg shallbe proven by burst or proof tests on scale models or on full
following requirement shall be meThe two or more openings  size structures, or by calculations previously substantiated by
shall be reinforced in accordance with (D.2), witik@nbined successfuservice of similar design.
reinforcementhat has a strength equal to the combined strength
of the reinforcement that woulde required for the separate (E) Branch Connections Subject to External eBsure
openings.No portion of the cross section shall be considered as Requiring Reinfocement. The reinforcement area in square
applyingto more than one opening, or be evaluated more thaninches (square millimeters) required for branch connections
oncein a combined area. subjectto external pressure shall be

Whenmore than two adjacent openings are to be provided  0.5mndy (2 — sina)
with a combined reinforcement, the minimum distance between

centersof any two of these openingbould preferably be at least Proceduregstablished heretofore for connections subject to

1% times their average diametand the area a&inforcement internal pressure shall apply for connections subject to external

betweerthem shall bat least equal to 50% of the total required Pressureprovided thabon, Db, andt; are reduced to compen

for these two openings. satefor external corrosion, if required by design conditions.
(D.2.6) Rings, Pads, and SaddleReinforcemenprovided (F) Branch Connections Subject to External ¢esr and

in the form of rings, pads, or saddles shall not be appreciably nar Moments. The requirements of the preceding paragraphs are

rower at the side than at the crotch. intendedto assure safe performance of a branch connesitimn

jectedonly to pressure. Howevewhen external forces and
A vent hole shall be provided at the ripgd, or saddle to pro momentsare applied to a branch connectmnthermal expan
vide venting during welding and heeatment. Refer to para.  sionand contraction, by dead weight of piping, valves, ftnd
127.4.8(E). tings, covering and contents, or by earth settlement, the branch
connectiorshall be analyzed considering the stress intensifica
Rings,pads, or saddles még made in more than one piece, tion factors as specified in Appendix D. Use of ribs, gussets, and
providedthe joints between pieces have full thickness welds, clampsdesignedn accordance with para. 104.3.4 is permissible
andeach piece is provided with a vent hole. to stiffen the branch connection, but their areas cannot be
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countedas contributing to the required reinforcement area of the externalcontour has a continuously varying radius, the radius of

branchconnection.
(G) Extruded Outlets Integrally Reintad

(G.1) The following definitions, modifications, notations,

andrequirements are specifically applicable to extruded outlets.
The designer shall make proper wall thickness allowances in
orderthat the required minimum reinforcement is assured over

the design life of the system.

(G.2) Definition. An extruded outlet header is defined as a
headerin which the extruded lip at the outlet has an altitude

abovethe surface of the run which is equal to or greater than the

radiusof curvature of the external contoured portion of the out
let; i.e. hh=ro. See nomenclature and Fig 104.3.1(G).

(G.3) These rules apply only to caseBere the axis of the

curvatureat every point on the contour shall meet tbguire
mentsof (G.4.1) and (G.4.2) above.

(G.4.4) Machining other thagrinding for weld cleanup shall
not be employed in order to meet the above requirements.

(G.5) Requied Aea. The required area is defined as
Ar = K(tnh—A) @
where K shall be taken as follows.
For d/D greater than 0.60,
K=1.00
Ford/D greater than 0.15 and not exceeding 0.60,
K = 0.6 +2/3d/D

outletintersects and is perpendicular to the axis of the run. These

rulesdo not apply to any nozzle in which additional nonintegral
materialis applied in the form of rings, pads, or saddles.

(G.4) The notation used herein iflustrated in Fig.
104.3.1(G). All dimensions are in inches (millimeters).

d = outside diameter of branch pipe

o, = corroded internal diameter of branch pipe
D = outside diameter of run

d = corroded internal diameter of run

d. = corroded internal diameter of extruded outlet measured

atthe level of the outside surface of the run

hy = height of the extruded lip. This must be equal to or
greaterthanr,, except as shown in (G.4.2) below

Lg = altitude of enforcement zone

= 0.WdT,

tmb — A= required thickness of branch pigpecording to wall
thicknessEq. (3) or (3A) in para. 104.1.2(A), but not including
any thickness for corrosion.

t, — A= actualthickness of branch wall not including corro
sionallowance

tmh — A= required thickness of the run according toHEage
(3) or (3A) in para. 104.1.2(A)but not including any allowance
for corrosion

th, — A= actual thickness of run wall, not including the cerro
sionallowance

To = corroded finished thickness etruded outlet measured
ata height equal tg, above the outside surface of the run

r1 = half width of reinforcement zone (equald)

ro = radius of curvature of external contoured portionudf
let measured irthe plane containing the axes of the run and
branch. This is subject to the following limitations:

(G.4.1) Minimum Radius.This dimension shall not be less
than0.05d except that on branch diametergdathan NPS 30,
it need not exceed 1.50 in. (38 mm).

(G.4.2)Maximum RadiusFor outlet pipe sizes 6 in. nominal
and larger, this dimension shall not exceed 0.10d + 0.50 in.

(0.10d+ 12.7 mm). For outlet pipe sizes less than NPS 6, this

dimensionshall not be greater than 1.25 in. (32 mm)

Ford/D equal to or less than 0.15,
K = 0.70

The design must meet criteria that the reinforcement area
definedin (G.6) below is not less than the required area.

(G.6) Reinfocement Aga. The reinforcement area shall be
thesum of areas

A+ Ao+ A
as defined below

(G.6.1) AreaAy is the area lying within thesinforcement
zoneresulting from any exceghickness available in the run
wall.

A = d(tn — tnn)

(G.6.2) Area/ is the area lying within theeinforcement
zoneresulting from any excess thickness available in the branch
pipewall.

Ao = 2lg(t — tmn)

(G.6.3) AreaA is the area lying within thesinforcement
zoneresulting from excess thickness available ingkguded
outletlip.

Ay = 21[To — (b — A

(G.7) Reinfocement of Multiple Openingdt is preferred
thatmultiple branch openings be spaced so that their reinforce
mentzones dmot overlap. If closer spacing is necesstrg
following requirementshall be met. The two or more openings
shallbe reinforced in accordance with (G) with a combined rein
forcementthat has a strength equal to tteenbined strength of
thereinforcement that would be required for separate openings.
No portion of the cross section shall be considered as applying
to more tharoneopening, or be evaluated more than once in a
combined area.

(G.8) In addition to theabove, the manufacturer shall be
responsibldor establishing and marking on the section contain

(G.4.3) When the external contour contains more than one ing extruded outlets, the design pressure and temperataee.

radius,the radiuf any arc sector of approximately 45 deg shall

manufacturer’srame or trademarks shall be marked on the sec

meetthe requirements of (G.4.1) and (G.4.2) above. When thetion.
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Limits of
reinforcement zone of branch
30 deg — d e
max. sl JT (tmp — A)
Lg P l«——— See Note {1) See Note (2)
a ro
SR A d,
(t,— A) 7L'_ i (Imny
~Allowance
1 dr r1 = dC
(a)
| d Reinforcement
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i
r r 1
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D d,
(d)
See Note (3)

NOTES:

(1) Taper bore inside diameter (if required) to match branch pipe 1:3 maximum taper.

(2} Sketch to show method of establishing T, when the taper encroaches on the crotch radius.
(3) Sketch is drawn for condition where k= 1.00.

Fig. 104.3.1(G) Reinforced Extruded Outlets
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104.3.3 Miters. Miter joints, and the terminology related
thereto,aredescribed in Appendix D. A widely spaced miter
with

O < 9Vty/r deg
shallbe considered to be equivalent to a girth butt—welded joint,
andthe rules of this paragraph do not apphiter joints, and
fabricatedpipe bends consisting of segments of straight pipe

weldedtogetherwith @ equal toor greater than this calculated
valuemay be used within the limitations described below

(A) Pressure shall be limited to 10 psi (70 kPa) under the fol
lowing conditions.

(A.1) The assembly includes a miter weld w@t» 22.5deg,
or contains a segment which has a dimension

B <6ty

(A.2) The thickness of each segment of the miter idasst
thanthat determined in accordance with para. 104.1.

(A.3) The contained fluid is nonflammable, non-toxic, and
incompressibleexcept for gaseous vents to atmosphere.

(A.4) Thenumber of full pressure cycles is less than 7,000
duringthe expected lifetime of the piping system.

(A.5) Full penetration welds are usedjaining miter seg
ments.

(B) Pressure shalle limited to 100 psi (700 kPa) under the
conditionsdefined in (A.2), (A.3)(A.4), and (A.5) above, in
additionto the following:

(B.1) the angle® does not exceed 22.5 deg

(B.2) the assembly does not contain aegment which has
adimension

B <6t

(C) Miters to be used in other services or at degigssures
above100 psi (700 kPa) shall meet the requirements of para.
104.7.

(C.1) When justification under para. 104.7 is based on-com
parable service conditions, such conditions rbesstablished
ascomparable with respect to cyclic as well as static loadings.

(C.2) When justification under para. 104.7 is basedion

COMMERCE Comm 41 APPENDIX

ts = tm(1 + 0.64/r/ts tan ©)

(the above equation requires an iterative or quadratic solution
for tg).

104.3.4 Attachments. External and internal attachments to
piping shallbe designed so as not to cause flattening of the pipe,
excessivdocalized bending stresses, or harmful thergnatli
entsin the pipe wall. It igmportant that such attachments be
designedto minimize stressconcentrations in applications
wherethe number of stress cycles, due either to pressure or ther
mal effect, is relatively lage for the expected life of the equip
ment.

104.4 Closues

104.4.1 General. Closures for power piping systersisall
meetthe applicable requirements of this Code and shall comply
with therequirements described in (A) or (B) belo@losure
may be made

(A) by use of closure fittings, such as threaded or welded
plugs,caps, or blind flanges, manufactuiacaccordance with
standarddisted in Tble 126.1, and used within the specified
pressure—-temperaturatings, or

(B) in accordance with the rules containadthe ASME
Boiler and Pressure égsel Code, Section |, Power Boilers,
PG-31,or Section VI, PressureegselsDivision 1, UG-34
andUW-13, calculated from

th =t + A
where

t = pressuralesign thickness, calculated for the given clo
sureshape and directioof loading using appropriate equations
and procedures in Section | or Sectiwiil, Division 1 of the
ASME Boiler and Pressureegsel Code

The definition of A and the symbols used determining shall
have the definitions shown herein, instead of those given in the
ASME Boiler and Pressureegsel Code.

Attachmentof a welded flat permanent closure with only a
singlefillet weld is not permitted.

104.4.2 Openings in Closues. Openings in closures may
be made by welding, extruding, or threading. Attachment to the
closureshall be in accordance with the limitations provided for
suchconnections in para. 104.3.1 for branch connections. If the

analysisthat analysis and substantiating tests shall consider thesizeof the opening is greater than one—half of the inside diameter

discontinuitystresses which exist at the juncture between seg
ments;both forstatic (including brittle fracture) and cyclic inter
nal pressure.

(C.3) The wall thickness;bf a segment of a miter shall not
be less than specifieith (C.3.1) or (C.3.2) beloydepending on
the spacing.

(C.3.1) Forclosely—spaced miter bends (see Appendix D for
definition)

2 /R
s =tm 2(1 -1/R)

(C.3.2) For widely—spaced mitefsee Appendix D for defi
nition)

of the closure, the opening shall be designed as a reducer in
accordancevith para. 104.6

Otheropenings in closures shall be reinforced in accordance
with the requirements of reinforcement #éobranch connection.
Thetotal cross—sectional area requiredrieinforcement in any
planepassing through the centertbe opening and normal to
the surface of the closure shall not be less than the quantky, of
where

o5 = diameter of the finished opening, in. (mm), aras
definedin (B) above.

121.8 Structural Attachments

121.8.1 Nonintegral Ype
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(A) Nonintegral attachments include clamps, slings, cradles, feedwaterplowoff, and drain piping from the boiler to the valve
saddlesstraps, and clevises. or valves required by para. 122.1 shall be as specified in the fol
lowing paragraphs. Design requirements for desuperheater

(B) When clampsire used to support vertical lines, itis-rec  spraypiping connected to desuperheaters located ifbailer
ommendedhat shear lugs be welded to the pipprevent slip properare provided in para 122.4.

page. The provisions of para. 121.8.2(B) shall apply
(A) ltisintended that the design pressure and temperature be

(C) In addition to the provision of (B) above, clampsigp selectedsuficiently in excess of any expected operating condi
portvertical lines should be designed to support the total load ONtjons, not necessarily continuous, to permit satisfactpgra
eitherarm in the event the load shifts dueptpe and/or hanger  tjon without operation of the over—pressure protection devices.
movement. Also, since the operatintemperatures of fired equipment can
vary, the expected temperature at the connection to the fired
equipmenthallinclude the manufacturermaximum tempera

(A) Integral attachments include ears, shoes, lugs, cylindrical ture tolerance.
attachmentsrings, and skirts which are fabricated so et
attachments an integral part of the piping component. Integral
attachmentsshall be used in conjunction with restraints or
braceswhere multiaxial restraint in a single memlbeito be
maintained. Consideration shall be given to the localized
stressesinduced into the piping componehy the integral
attachments. Where applicable, the conditions of para.
128.8.1(C)are to apply

121.8.2 Integral Type

(B) In aforced flow steam generator with no fixed steaah
waterline,it is permissible to design tlexternal piping, valves,
andfittings attached to the pressure parts foied#nt pressure
levels along thepath through the steam generator of water—
steamflow. The values of design pressure #mel design tem
peratureto be used for the external piping, valves, and fittings
shall be not less than thatquired for the expected maximum
sustainedperating pressure and temperature to which the abut

(B) Integral lugsplates, angle clips, etc., used as part of an t€dPressure part is subjected except when one or mafeof
assemblyfor the support or guiding of pipe may be welded overpressur@roteptlon devices covered by PG_—57.4 of S(_actlon
directly to the pipe provided the materials are compatibte | of the ASME Boﬂer and Pressurgssel Code is in operation.
weldingand the design is adequate for the temperature and load.| @ Sté@m piping shall comply with the requirementstfa
The design of hanger lugs are attachment to piping for high tem Maximumsustainedperating conditions as used in (A) above,
peratureservice shall be such as to provide tbfferential or for the design throttle pressure plus 58hjchever is greater

expansiorbetween the pipe and the attached lug. (C) Provision shall be made for the expansion emmtrae

tion of piping connected to boilers to limit forces andments
transmittedto the boilerby providing substantial anchorage at
suitablepoints, so that there shall be no undue strain transmitted
to the boiler Steam reservoirs shall be used on steam mains
whenheavy pulsations of the steam currents cause vibration.

Weldsshall be proportioned so that the sheteesses do not
exceeceither 0.8 times the applicable S values for the pipe-mate
rial shown in theAllowable Stress dbles, or the allowable stress
valuesdetermined in accordanedth para. 121.2(A), (B), or
(C). If materials for attachments havefdibnce allowable
stressvalues than theipe, the lower allowable stress value of

(D) Piping connected to the outlet of a boiler for any purpose
thetwo shall be used.

shallbe attached by

121.9 Loads and Supporting Structues (D.1) welding to a nozzle or socket welding fitting

121.9.1 Considerations shall be give to the load carrying  (p.2) threading inta tapped opening with a threaded fitting
capacityof equipment and the supporting structure. This may o valve at the other end

necessitateloser spacing of hangers bnes with extremely
high loads. (D.3) screwing each enuhto tapered flanges, fittings, or
valveswith or without rolling or peening
121.10 Requiements for Fabricating Pipe Supports
(D.4) bolted joints including those of thel Stone type
121.10.1 Pipe supports shall biabricated in accordance

with the requirements of para. 130. (D.5) blowoff piping of firetube boilers shall be attached in
accordancevith (D.2) above if exposed to products of combus
PART 6 tion or in accordance with (D.2), (D.3), or (D.4 above if sot
SYSTEMS exposed.
122 DESIGN REQUIREMENTS PERTAINING T O SPE (E) Nonferrous pipe or tubes shall not exceed NPS 3 in-diam
CIFIC PIPING SYSTEMS eter.
Exceptasspecifically stated otherwise in this Part 6, all-pro (F) American National Standard slip—on flanges shall not
visionsof the Code apply fullyo the piping systems described exceed\PS 4. Attachment of slip—on flanges shallby double
herein. fillet welds. The throats of the fillet welds shall not be less than

. o . ) 0.7times the thickness of the part to whichflaege is attached.
122.1 Boiler External Piping; in Accordance with Para.

100.1.2(A)- Steam, FeedwateBlowoff, and Drain Piping (G) Hub-type flanges shall not be cut from plate material.

122.1.1 General. The minimum pressure and temperature (H) American National Standard socket welded flanges may
andother special requirements to be used in the design for steambe used in piping or boiler nozzles provided the dimensions do
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not exceed NPS 3 for Class 680d lower and NPS/2in Class
1500.

122.1.2 Steam Fitting

(A) The value of P to be used in the formulas in para. 104 shall

be as follows:

DEPARTMENT OF COMMERCE
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(A.2) For piping between theequired check valve and the
globe or regulating valve, when required by para. 122.1.7(B),
andincluding any bypass piping up to the shintafves in the
bypassthe value oP shall be not less than the pressure required
to feed the boiler

(A.3) The value oP in the formula shall not be taken at less
than 100 psig [700 kPa (gage)] for any conditiminservice or

(A.1) For steam piping connected to the steam drum or to thematerial,and shall never be lesisan the pressure required to
superheateinlet header up to the first stop valve in each connec feedthe boiler

tion, the value of P shall haot less than the lowest pressure at

which any drum safety valve is set to blaand the S value shall

not exceed that permitted for the corresponding saturated seal

temperature.

(A.2) For steam piping connected to the superheatdet

headerup to the first stop valve in each connection, the design
pressureexcept as otherwise provided in (A.4) below shall not

beless than the lowest pressatevhich any safety valve on the
superheateis set to blowor not less thaB5% of the lowest pres
sureat which any drum safety valve is set to blakichever is
greaterand the S value for the materimled shall not exceed that
permittedfor the expected steam temperature.

(A.3) For steam pipingpetween the first stop valve and the

(A.4) In a forcedflow steam generator with no fixed steam

rndwaterline, thevalue ofP for feedwater piping from the boiler

to and including the required stop valve niayin accordance
with the requirements of para. 122.1.1(B).

(B) TheSvalue used, except as permitted in (A.4) above,
shallnot exceed that permitted for the temperature of saturated
steamat the maximum allowable working pressaféhe boiler

(C) The size of the feed piping between the boiler and the first
requiredvalve [para. 122.1.7(B)] or the branch feed connection
[para.122.1.7(B.4)] shall, as a minimum, be the same as the
boiler connection.

122.1.4 Blowoff and Blowdown Piping. Blowoff and blow

secondvalve, when one is required by para. 122.1.7, the designdown piping are defined gsiping connected to a boiler and pro
pressureshall be not less than the expected maximum sustainedvided with valves or cocks through which the water in the boiler
operatingpressure of 85% of the lowest pressure at which any maybe blown out under pressure. This definition is not intended

drumsafety valve is set to blowhichever is greateand the S
valuefor the material used shall nexceed that permitted for the
expectedsteam temperature.

(A.4) For boilers installedn the unit system (i.e., one boiler
andone turbine opther prime mover) and provided with auto

to apply to (i) drain piping, angli) piping such as used on water
columns, gage glasses,feedwater regulators, etc., for the-pur
poseof determining the operating condition of the equipment.
Requirementsor (i) and (ii) are described jparas. 122.1.5 and
122.1.6. Blowoff systems are operated intermittently to remove
accumulatedsediment from equipment and/or piping, or to

matic combustion control equipment responsive to steam headerlower boiler water level in aapid manner Blowdown systems
pressurethe design pressure for the steam piping shall be not are primarily operated continuously to control the concentra

lessthan the design pressuretia throttle inlet plus 5%, or not
lessthan 85% of théowest pressure at which any drum safety
valveis set to blowor not less than the expected maximum sus

tions of dissolved solids in the boiler water

(A) Blowoff piping systems from water spaces of a bpiler

tained operating pressure at any point in the piping system, to and including the blowbfralves, shall belesigned in accord
whicheveris greaterand the S value for the material used shall ancewith (A.1) to (A.4) below Two shutof valves are required
not exceed that permitted for the expected steam temperature at the blowof system; specific valve requirements and excep
the superheater outlet. For forced—flow steam generators with tionsare given in para. 122.1.7(C).

no fixed steam and waterline, tHesign pressure shall also be

no less than the expected maximum sustained operating pres

sure.

(A.5) The design pressure shall not be taken at less than 10

psig[700 kPa (gage)] for any condition of service or material.
122.1.3 Feedwater Piping

(A) The value oP to be used in thiermulas in para. 104 shall
be as follows:

(A.1) For piping from the boiler to and including the required
stopvalve and the check valve, the minimum valu® efcept

(A.1) The value oP to be used in the formulas in para. 104
shall exceed the maximum allowable working pressure of the
boiler by either 25% or 225 psi (1550 kPa) whichever is less, but

0shall be not less than 100 psig [700 kPa (gage)]-

(A.2) The allowable stress value for hiping materials shall
not exceed that permitted for the temperature of saturated steam
at the maximum allowable working pressure of the boiler

(A.3) All pipe shall be steel. Galvanized steel pipe and fit
tings shall not be used for blowfgfiping. When the value &
doesnot exceed 100 psig [700 kPa (gage)],fitilmgs shall be
bronze,cast iron, malleable iron, ductile iron, or steel. Wiinen
valueof P exceeds 100 psig [700Pa (gage)], the fittings shall

aspermitted in para. 122.1.3(A.4) shall exceed the maximum pe steeland the thickness of pipe and fittings shall not be less
allowableworking pressure of the boiler by either 25% or 225 nanthat of Schedule 80 pipe.

psi (1550 kPa)whichever is the lessefFor an installation with

anintegral economizer without valves between the boiler and

economizerthis paragraph shall apply only to the piping from
the economizer inlet header to and includihg required stop
valve and the check valve.

(A.4) The size of blowdfpiping shall be not less than the size
of the connection on the boilend shall be in accordanaéth
the rules contained in the ASME Boiler and Pressuessé|
Code,Section |, PG-59.3 and PEB-12.
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(B) The blowdown piping system from the bojler and
includingthe shutdfvalve, shall be designed in accordandi
(B.1) through (B.4) below Only one shutdfvalve is required
in the blowdown system.

(B.1) The value oP to be used in the formulas in para. 104

WISCONSINADMINISTRATIVE CODE

94

(B) The value of to be used in the Formulas in para. 104
shallbe not less than the maximum allowable working pressure
of the boiler except as provided by para. 122.1.1(B).

(C) Valve requirements fowater level indicators or water
columns,special gage glass and gage cock requirements, mini

shallbe not less than the lowest set pressure of any safety valvénumline sizes, and special piping configurations required spe

on the boiler drum.

(B.2) The allowable stress value for hiping materials shall

cifically for cleaning, access, or reliability shall be in accordance
with PG-60 of Section | of the ASME Boiler and Pressassé|
Code.

not exceed that permitted for the temperature of saturated steam

atthe maximum allowable working pressure of the boiler

(B.3) All pipe shall be steel. Galvanized steel pipe and fit
tings shall not be used for blowdown piping. When the value of
P does not exceed 100 psig [7KPa (gage)], the fittings shall
be bronze, cast iron, malleable iron, ductile iron, or stééhen
the value ofP exceeds 100 psig [700 kPa (gage)], the fittings

122.1.7Valves and Fittings. The minimum pressure and
temperatureating for all valves and fittings in steam, feedwater
blowoff, and miscellaneous piping shall be equal topttessure
andtemperature specified for the connected pifinghe side
thathas the higher pressure, except that in no case shall the pres
surebe less than 100 psig [700 k@gage)], and for pressures not
exceedingl00 psig [700 kPa (gage)] in feedwater and bldéwof

shallbe steel and the thickness of pipe and fittings shall not be service,the valves and fittings shall be equal at least to the

less than that of Schedule 80 pipe.

(B.4) The size of blowdowpiping shall be not less than the
sizeof the connection on the boiJend shall be in accordance
with the rules contained in the ASME Boiler and Presgassel
Code,Section |, PG-59.3.

(C) The blowof andblowdown piping beyond the required

valvesdescribed in (A) and (B) above are classified as nonboiler

externalpiping. The requirements are given in para. 122.2.
122.1.5 Boiler Drains

(A) Complete drainage of the boiler aatthched piping shall
be provided to the extemtecessary to ensure proper operation

requiremenbf the ASME standards for Class 125 cast iron or
Class150 steel.

(A) Steam StopaWes. Each boiler dischge outletexcept
safetyvalve orsafety relief valve connections, or reheater inlet
and outlet connections, shall be fitted wathtop valve located
at an accessiblpoint in the steam—delivery line and as near to
the boiler nozzle as is convenient and practicable.

(A.1) Boiler stop valveshall provide bidirectional shufadt
designconditions. Thevalve or valves shall meet the require
mentsof para. 107. &lves with resilient (nonmetallic) seats
shallnot be used where the boiler maximum allowable working
pressureexceeds 1,035 kPa (150 psig) or where dpstem
designtemperature exceeds I&5(366°F). Valves of the out

of the steam supply system. The pipe, fittings, and valves of anyside screw and yoke, rising stem style are preferredives

drainline shall not be smaller than the drain connection.

(B) If the drain lines are intended to be used both as drains

andas blowaofs, then two valves are required and all conditions
of paras. 122.1.4, 122.1.7(C), and 122.2 shall be met.

(C) When a drain is intended for use only wiles boiler is

not under pressure (pressurizing the boiler for rapid drainage is

anexception), a single shufofalve is acceptable under the-fol

lowing conditions: either the valve shall be a type that can be

lockedin the closed position or a suitalflanged and bolted
connectionthat accepts alank insert shall be located on the
downstreanside of the valve. Whensingle valve is used, it
neednot be designed for blowiodervice.

(D) Drain piping from the draionnection, including the
requiredvalve(s) or the blanked flange connection, shall be
designedor the temperature and pressuretef drain connec

otherthan those of the outside screw and yoke, rising stem style
shall meet the following additional requirements.

(A.1.A) Each valve shall be equipped with a positioiica
tor to visually indicate from a distance whether the vahapean
or closed.

(A.1.B) Quarter turn valves shall be equippeith a slow
operatingmechanism to minimize dynamic loadings on the
boiler and attached piping.

(A.2) In the case of a single boiler and prime mover installa
tion, the stop valve required herein may be omitted provided the
prime mover throttle valve is equipped with an indicator to show
whether it is opened or closed, and it is designed to withstand the
requiredboiler hydrostatic test.

(A.3) When two or more boilers are connected to a common
headerpr when a single boiler is connected to a header having

tion. The remaining piping shall be designed for the expected anothersteam source, the connection from each boiler having a

maximumtemperatureand pressure. Static head and possible
chokedflow conditions shall be considereth no case shall the
designpressure and temperature be less than 100 psikP@0
(gage)]and 220F (104 C), respectively

122.1.6 Boiler External Piping — Miscellaneous Systems

(A) Materials, design, fabrication, examination, and erection
of piping for miscellaneous accessories, suchatsr level indi
cators,water columns, gage cocks, and presgages, shall be
in accordance with the applicable sections of this Code.
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man-holeopening shall be fitted with two stop valves havang
amplefree—blow drain betweethem. The preferred arrange
mentconsists of one stop—chegklve (located closest to the
boiler) and one valve of the style and design described in (A.1)
above. Alternatively both valves may be of tistyle and design
describedn (A.1) above.

Whena second stop valve is required, it shall have a pressure
rating at least equab that required for the expected steam pres
sureand temperature at thalve, or a pressure rating at least
equalto 85% of thdowest set pressure of any safety valve on the
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boiler drum at the expected temperature of the steam at the (B.5) When two or more boilers are fed froncammon
valve, whichever is greater source,there shall also be a globe or regulating valve in the
branchto each boiler located betwetre check valve and the
(A.4) All valves and fittings on steam lines shall have a-pres sourceof supply A typical arrangement is shown in Fig.
surerating of at least 100 psig [700 kPa (gage)] in accordance 100.1.2(B). Wherever globe style valves are used on fepd

with the applicable ASME Standard. ing, the inlet shall be under the disk of the valve.
(B) Feedwater alves (B.6) A combination stop and check valve in which there is
only one seat and disk, and in which a valve stem is provided to
(B.1) The feedwater piping for all boilers, except fogh closethe valve, shalbe considered only as a stop valve, and a

temperaturevater boilers complying with the requirements of checkvalve shall be installed as otherwise provided.
(B.8) below and for forced flonsteam generators with no fixed
steamand water line complyingith the requirements of (B.9)
below, shall be provided with a check valve and a stop valve or
cock between the check valve and the boil€he stop valve or
cock shall comply with the requirements of (C.5) below

(B.7) Where an economizer or other feedwateating
deviceis connected directly to the boiler withaatervening
valves,thefeed valves and check valves required shall be placed
onthe inlet of the economizer or feedwater heating device.

(B.8) The recirculating return line for whiéhhigh tempera

(B.2) The relative locations of the check and stopc(uk) turewater boiler shall be provided with the same stop valve, or
valves, as requireith (B.1) above, may be reversed on a single yalves,required by (B.1jand (B.3) above. The use of a check
boiler-turbineunit installation. valvein the recirculating return line is optional. A check valve

o ) ) ) shallnot be a substitute for a stop valve.
(B.3) If a boiler is equipped with duplicate feed arrange

ment,each such arrangement shall be equipped as required by (B.9) The feedwater boiler external piping for a forced flow
theserules. steamgenerator with no fixed steam and wdiee may termi
nateup to and including the stop valve(s) and omittingctieeck
(B.4) When the supply lin® a boiler is divided into branch  valve(s)provided that a check valve having a pressure rating no
feed connections and all such connecti@e equipped with lessthan the boiler inlet design pressure is installed at the dis
stopand checlalves, the stop and check valves in the common chargeof each boiler feed pump or elsewhere in the feedline
sourcemay be omitted. betweenthe fee pump and the stop valve(s).

(1) (2)

Fig. 122.1.7(C) Typical Globe Valves

(C) Blowoff \dlves constructedor installedthat the lowest edge of the opening

) L throughthe seat is at least 25% of the inside diameter below the
(C.1) Ordinary globe valves as shown in Fig. 122.1.7(C) centerline of the valve.

sketch(1), andother types of valves that have dams or pockets
wheresediment cawollect, shall not be used on bloobr+ (C.3) The blowof valve or valves, the pipe between them,
nections. andthe boiler connection shall be of the same size except that a

o largerpipe for the return of condensate may be used.
(C.2) Y-type globe valves as shown in FitR2.1.7(C)

sketch(2) or angle valves may be used in vertical pipethey (C.4) For all boilers [except electric steam boilers haeing
may be used in horizontal runs of piping provided they are so normalwater content not exceeding 100 gal (38@raction—
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purpose,and portable steam boilers; see (¢.and (C.12) (C.9) On aboiler having multiple blowdfpipes, a single
below] with allowable working pressure in excess of pdly mastervalve may be placed on the common bldvpibe from

[700 kPa (gage)], each bottom bloWgdipe shall have two the boiler, in which casenly one valve on each individual blew
slow—-openingralves, or one quick—opening valveamck, at the off is required. In such a case, either the master valve oidihe
boiler nozzle followed by a slow-opening valve. All valves vidualvalves or cocks shall be of the slow—opening type.
shall comply with the requirements of (C.5) and (C.6) below
) (C.10) Two independent slow—opening valves, or a slow-

(C.5) When the value dP required by para. 122.1.4(A.1)  openingvalve and auick-opening valve or cock, may be com
doesnot exceed 250 psig [1750 kPa (gage)], the valves or cockspinedin one body and may be used providieel combined fit
cocks,if of cast iron, shall not exceed NP% and shall meetthe o 3 slow—opening valve and a quick-opening valve or cock, and

requirementf the applicable ASME standard for Class 28,  providedfurther that the failure of one tiperate cannot ffct
givenin Table 126.1, and if of bronze, steel, or ductile iron-con  tne operation of the other
struction, shall meet the requirements of the applicatben

dardsas given in @ible 126.1 or para. 124.6. (C.11) Only one blowdfvalve, which shall be either a slow-

(C.6) When the value d? required by para. 122.1.4(A.1) is opeinln%or qwgl/( opentlnbgl blt;)vxlllcbfvalve or a cock, is required
higherthan 250 psig [1750 kPa (gage)], the valves or cocks sha O traction andior portable botlers.
be of steel construction equal at least to the requirements of
Class 300 of the applicable ASME standard listed &blE
126.1. The minimum pressumating shall be equal to the value
of P required by para. 122.1.4(A.1).

(C.12) Only one blowdfvalve, which shall bef a slow-
opening type, is required on forced circulation and electric
steamboilers having a normal water content not exceetld®
gal (380 liter).

(C.7) If a blowof cock is used, the plug shall be held in place
by a guard or gland. The plug shiadi distinctly marked in line (D) Safety ®lves

with the passage. ) ]
(D.1) Safety valves, relief valves, and safety reliefves

(C.8) A slow—opening valve is a valve which requires at least shall conform to the requirement$ PG-67, PG-68, PG-69,
five 360 deg turns of the operating mechanism to change fromPG-70,PG-71, PG-72, and PG-73 of Sectiawf the ASME

fully closed to fully opened. Boiler and Pressureegsel Code.
Table 122.2
Boiler or Design Design
Vessel Pressure Pressure Temperature

psig kPa (gage) psig kPa (gage) F C
Below 250 1750 Note (1)
250-600 1705-4 150 250 1750 410 210
601-900 4 151-6 200 400 2750 450 230
901-1,500 6 201-10 300 600 4150 490 255
1,501 and higher 10 301 and higher 900 6 200 535 280

Note: (1) For boileror vessel pressure(s) below 250 psig [1,750 kPa (gage)], the design pressure shall be determined in accordance with para. 122.1.4(B.1) but need not
exceed250 psig [1,750 kPa (gage)].
122.2 Blowoff and Blowdown Piping in Nonboiler External (B.1) The design pressure and temperature of the bfowof
Piping piping from the pressure vessel to and including the blbwof
) valve(s)shall be not less than the vessel design conditions.
(A) From Boilers

(A.1) Blowoff piping, located between the valves described 122.3 Instrument, Contol, and Sampling Piping

in para. _122.1.4(A) and the_blovfmrﬁnk or other poi_nt where the (A) The requirements of this Code, as supplemented by para.
pressuras reduced approm_mately to atmospheric pressure and 122.3,shall apply to the design of instrument, control, and-sam
cannotbe increased by closing a valve, shall be designed for sat

li iping for the safe and tion of the piping itself.
urated steam at the appropriate pressure and temperature inplng Piping for the sate and proper operation ot the piping fise

accordancewith Table 122.2.  The provisions obara. (B) The term “Instrument Piping” shall apply to all valves,
122.1.4(A.3)shall apply fittings, tubing, and piping used to connect instruments to main
piping or to other instruments or apparatus or to measuring

A.2) Blowdownpiping, located after the valve described in ) o LN
(A-2) Piping equipmentas used within the classification of para. 100.1.

para.122.1.4(B) in which the pressure cannot be increased by
closing a valve, shall be designfmt the appropriate pressure
andtemperature in accordance witable 122.2. The provisions

of para. 122.1.4(B.3) shall apply

(C) The term “ControPiping” shall apply to all valves, fit
tings, tubing, and piping used interconnect pneumatically or
hydraulically operated control apparatus, also classified

(A.3) When design pressure Eble 122.2 can be exceeded accordancewith para. 100.1, as well as to signal transmission
dueeither toclosing of a downstream valve, calculated pressure systemsaused to interconnect instrument transmitters and receiv
drop, or other means, the entire blodef blowdown piping ers.
systemshall be designed in accordance with para. 122.1.4(A) or

(B), respectively (D) Theterm “Sampling Piping” shall apply to all valves; fit

tings, tubing, angiping used for the collection of samples, such
(B) From Pessue \éssels Other Than Boilers assteam, wateroil, gas, and chemicals.
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(E) Paragraph 122.3 does not apply to tubing useérima (B.2) One hundred percent (100%) of the required relieving
nently closed systems, such as fluid—filled temperataspon capacityshall be continuously available any time the system is

sivedevices, or the temperature responsive devices themselvesin service.

(F) Paragraph 122.3 does not apply to the devices, apparatus, (B.3) Positive position indicators shall be provided on
measuring, sampling, signalling, transmitting, controlling, diverteror changeover valves.
receiving,or collectioninstruments to which the piping is con N ) )
nected. (B.4) Positive locking mechanisms and seals shalprioe

vided on diverter ochangeover valves to preclude unauthorized
122.3.1 Materials and Design. The materials utilized for  or accidental operation.
valves fittings, tubing, and pipinghall meet the particular con
ditions of service and the requirements of the applicable specifi ~ (B.5) Diverter or changeover valves shall be designed for the
cationslisted under general paras. 105, 106, 107, and 108 with mostsevere conditions of pressure, temperatame,loading to
allowable stresses imccordance with the Allowable Stress Whichthey are expose@nd shall be in accordance with para.
Tablesin Appendix A. 107.

The materials for pressure retention components used for  (B.6) Provision shall be made to safely bleefttio¢ pressure
piping specialties such as meters, tarps, and strainers in flam betweenthe isolated protectivelevice and the diverter or
mable,combustible, or toxic fluid systems shall in addition-con changeovevalve.

form to the requirements of paras. 122.7 and 122.8. 122,62 Discharge Piping Fom Pressure-Relieving

122.5 Pessue—Reducing \alves Safety Devices

122.5.1 General. Where pressure-reducing valves are used,  (A) There shall be no intervening stop vébesween the pro
oneor more relief devices or safety valves shall be provided on tectivedevice or devices and the point of disgfar
thelow pressure side of the system. Otherwise, the piping and . ) . )
equipmenton the low pressure side of the system shall be  (B) When dischaing directly tothe atmosphere, disclyar
designedo withstandthe upstream design pressure. The relief Shall not impinge on other piping or equipment and shall be
or safety devices shall be located adjoining or as close as practi directedaway fromplatforms and other areas used by personnel.
cableto the reducing valve. The combined relieving capacity
providedshall be such that the design pressure of the low pres
suresystem will not be exceeded if the reducing valve fails open.

(C) It is recommended that individual discharlines be
used,but if two or more reliefs are combined, the disgeapip
ing shallbe designed with sfifient flow area to prevent blow
122.5.2 Bypassvalves. Hand controlled bypass valves hay ~ Outof steam or other fluids. Sectional areas of a digehpipe
ing a capacity no greater than the reducing valve may be shaI.I not be less than the fqll area of the valve outlets dgmﬁ@r
installed around pressure reducing vahiéshe downstream  therintoand the dischge pipe shall be as short and straight as
piping is protected by relief valves as requiiegpara. 122.5.1 possibleand so arranged &s avoid undue stresses on the valve
or if the design pressure of the downstream piping system andOr valves.

equipments at least as high as the upstream pressure. (D) Dischage lines from pressure-relievisgfetydevices

122.5.3 Designof Valves and Relief Devices.Pressure within the scope of this Codghall be designed to facilitate
reducingand bypass valves, and relief devices, shalldsigned drainage.
for inlet pressure and temperateenditions. Safety and relief
valves shall be in accordance with the requirements of para.
107.80f this Code.

(E) When the umbrella or drip pan type of connection is used,
the dischage piping shalbe so designed as to prevent binding
due to expansion movements.

122.6 Pessue Relief Piping (F) Drainage shall be provided to remove water collected

Pressure relief piping within the scope of this Code shall be abovethe safety valve seat.
supportedto sustain reaction forces, and shall conform to the

requirementsf paras. 122.6.1 and 122.6.2 (G) Carbonrsteel materials listed in Appendix A may be used

for dischage piping which is subjected to temperatures above
122.6.1 Piping to Pessue—Relieving Safety Devices 800°F (427°C) only during operation of pressure relieving

safetydevices provided that
(A) There shall be no intervening stop valve(s) between pip
ing being protected and the protective device(s). (G.1) the duration of pressure relieving safety device epera
tion is self-limiting
(B) Diverteror changeover valves designed to allow servic
ing of redundant protective devicesthout system depressur (G.2) the piping dischages directly to atmosphere
izationmay be installed between the piping to be proteatetl )
therequired protective devices under the following conditions: __(G-3) the materiakllowable stresses at temperatures above
800°F (427°C) shall be taken from Section Il, Part @ples 1A

(B.1) Diverter or changeover valves are prohibited on boiler and 1B for materials applicable to Section | and Section VIII,
externalpiping or reheat piping. Division 1 of the ASME Boiler and Pressuressel Code.
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Steam “‘Safety” or Hot Water “Relief” Valve

INSTALLATION REQUIREMENTS FOR BOILERS

Safety or rehef valves shall be 1nstalled at the top of the borler Wlth the Spmdle of the
' valve in an upright vertical position. The inlet and discharge piping shall be as short and
drrect as possible. Safety and relief valve set pressure and capacity are determined by
data from the manufacturer S nameplate or stamplrtg on the boﬂer 3

Safety or relief valves
shall be installed in an
upright vertical

position as shown i,

| Discharge Piping
* Discharge piping shall not
Ej restrict the flow from the safety or
et Ping 11 il
. ) e * Discharge piping diameter shall
* Safety & relief valve inlet and "? be the same size or larger than the
inlet piping shall be equal in discharge opening of the safety or
diameter ' relief valve
* Safety & relief valve inlet and
inlet piping diameters shall be Ll

equal or smaller than the
opening or port to which it is

attached on the boiler ) )
T v Distance from floor or

air gap no greater than

77777;7777 6 inches

T B R B s

A

Incorrect Installatlon

Steam safety and hot water relief valves that are :
. installed on boilers shall be identified with the ASME

Safety or Relief valves - “V”, “HV” or National Board “VR “symbol,

shall not be piped in
the horizontal position | N
as shown at right. Not , i,.r Sy [Jmﬁwl‘g : "
Horizontal ( V b \/1E W
Ly L iy : o
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