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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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ASME BOILER AND PRESSURE VESSEL CODE
SECTION |

POWER BOILERS
1998 EDITION

PREAMBLE

This Code covers rules for construction of power boilers,
electricboilers,miniature boilers, and high—-temperature water
boilersto be used in stationary service amcludes those power
boilersused in locomotive, portable, and tractgemvice. Refer
enceto a paragraph includes all teebparagraphs and subdivi
sionsunder that paragraph.

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

The scope of jurisdiction of Sectidrapplies to the boiler
properand to the boiler external piping.

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

Boiler external piping shall be considered as tphaing
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 ForrardCode
Symbol Stamping), and/or inspection bye Authorized Inspec

The material forforced—circulation boilers, boilers with no
fixed steam and watdine, and high—-temperature water boilers
shall conform tothe requirements of the Code. All other reguire
mentsshall also be metxcept where they relate to specialfea
turesof construction made necessary in boilers of these types,
andto accessories that are manifestly not needed or used-in con
nectionwith such boilers, such agater gages and water €ol
umns.

Reheaters receiving steam which has 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
requirementgor 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 geneflayetie 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 which steam is generated shall
be classed as unfired steam boilers with the followexgep
tions:

(a) \essels known as evaporators or heat exchangers;

(b) \essels in which steam 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 steam boilers shall be constructed under theprovi
sionsof Section | or Section VIII.

Expansion tankeequired in connection with high—-tempera
ture water boilers shall be constructed to the requiremefts

tor, when required by this Code, is required for the boiler proper Sectionl or Section VIII.

andthe boiler external piping.

Construction rules for materials, design, fabrication, instal
lation, and testing of the boiler external piping are contained in
ASME B31.1,Power Piping. Piping beyond the valve or valves
requiredby Section | is not within the scope of Section I, and it

A pressure vessel in which arganic fluid is vaporizety
the application of heat resulting from tloembustion of fuel
(solid, liquid, or gaseous) shall be constructed undeptbei-
sionsof Section I. ¥ssels in which vapor is generateddental
to the operation o processing system, containing a number of

is notthe intent that the Code Symbol Stamp be applied to suchpressurevessels such as used in chemical and petroleum

piping or any other piping.
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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
tenanceshereto and shall be used in conjunction with the spe
cific requirements in the applicable Parts of 8gstion that per
tain to the methods of construction used.

PG-2 SER/ICE LIMIT ATIONS

PG-2.1 The rules of this Section are applicable toftiie
lowing services:

(a) boilers in which steam or other vapor is generated at a

pressureof more than 15 psig;

(b) high—-temperature water boilers intended for operation
at pressures exceeding 160 psig and/or temperatuoesding
250°F.

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

DEPARTMENT OF COMMERCE
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The materials, design, fabrication, installatiamd testing shall
bein accordance with ASME B31.1, Power Piping.

PG-58.3.1 The steam piping connectedtte boiler drum
or to the superheater outlet header shall extend up to and-includ
ing the first stop valve in each connection, except as required by
PG-58.3.2In the case of a single boiler and prime mover instal
lation, the stop valve required herein may be omitted provided
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 and the safetives(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 dischge 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 steféow
from the boiler tothe superheater-low and pressure calcula

suchservices may be constructed and Stamped in accordancéionsdemonstrating that the Superheater will not be overpressur

with this Section provided all applicable requirements are met.

PG-2.3 Coil-type hot water boilers whetbe water can
flash into steam whermreleased directly to the atmosphere
througha manually operated nozzle mayee@mpted from the
rulesof this Section providethe following conditions are met.

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

(b) No steam is generated within the coil.

(c) Tubing outside diameter does not exceed 1 in.

(d) Pipe size does not exceed NPS 3/4.

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

(f) Water temperature does not exceed°850

(g) Adequate safety relief valves and controlspacevided.

BOILER EXTERNAL PIPING
AND BOILER PROPER CONNECTIONS

PG-58 OUTLETS AND EXTERNAL PIPING

PG-58.1 General. The rules of thisubparagraph 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 any purpose
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 Code Jurisdictional Limits of the boiler external piping-sys
tems, including general requirements, valves, and inspection.

Thelimits are also shown in Fig. PG-58.3.1 and Fig. PG-58.3.2.

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.

(d) There is no valve on the discgarside of the superheater

(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;
or

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

PG-58.3.2 When two or more boilers are connectedto
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
drain betweerthem. 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—-temperaturavater boilers and forced-flow steam gerera
tors complying with PG-58.3.5, shall extend through the
requiredstop valve and up tand including the check valve
exceptas required by PG-58.3.4. On a single boiler-turbine unit
installation the boiler feed shutbfvalve may be located
upstreanfrom the boiler feed check valve.

If a feedwateheater or heaters meeting the requirements of
PartPFHare installed between the required stop valve and the
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boiler, and are fitted with isolation and bypass valyesyisions heaterwhichever is less. Control and interlock systemspare
mustbe made to prevent the feedwater pressure from exceedingnitted in order to prevent overpressure.
the maximum allowable working pressure of the pipiog
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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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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 When two or more boilers are fs[dm a com PG-59 APPLICATION REQUIREMENTS FOR THE
mon source, the piping shall be up to and including a globe or BOILER PROPER
regulatingvalve located between the chegilve required in
PG-58.3.3and thesource of supply If the regulating valve is PG-59.1 Commonto Steam, FeedwaterBlowoff, and
equippedwith an isolation valve and a bypass valve, the piping Drain Systems
shallbe up to and including both the isolation valve downstream

from the regulating valve and the shiitedlve in the bypass. PG-59.1.1 Outlets of abailer to which piping is to be

attachedfor any purpose, and which piping comes within the

PG-58.3.6 The blowof piping for all boilers, except  Coderequirements, shall meet the requirements of PG-39 and
forced—-flow steamgenerators with no fixed steam and water shallbe:
line, high—temperature water boilers, and those used for traction .
and/orportable purposes, when the maximum allowable work ~ PG~59.1.1.1 A tapped opening.
ing pressure exceeds 100 psi shall extinough and including
the second valve. The blowfgfiping for all traction and/or per
tableboilers and for forced circulation and electric boilers-hav

PG-59.1.1.2 Bolted flanged joints including those of the
Van Stone type.

ing a normal water content not exceeding 100 gategaired PG-59.1.1.3 Welding ends of the butt or socket welding
to extend through only one valve. type.
PG-58.3.7 The miscellaneous piping shall include fig- PG-59.1.1.4 Piping within the boiler proper maye

ing for such items as drains, verssyface-blowdf steam and  expandednto grooved holes, seal welded if desired. Bldwof
water piping for water S:olumns, gage glass.es and Pressurepiping of firetube boilers shall battached by threading into a
gagesand the recirculation return line for a high—-temperature tappedopening with a threaded fitting or valve at the other end
waterboiler. When a drain is not intended for bloWpfirposes if exposed to products of combustion, or by PG-59.1.1.1 or
(whentheboiler is under pressure) a single valve is acceptable, pg-59.1.1.3f not so exposed (see PFT-49).

otherwisetwo valves in series are required except as permitted
by PG-58.3.6. PG-59.1.2 Steam Mains. Provisions shall be made for the
expansiorand contraction of steam mains connected to boilers,
PG-58.3.8 Welded piping in PG-58.3.1, PG-58.3.2, by providing substantial anchorage at suitable points, so that
PG-58.3.3PG-58.3.4, PG-58.3.2G-58.3.6, and PG-58.3.7  thereshall be no undue strain transmittedthe boiler Steam
is also subject to the requirements of PG-104 for proper Codereservoirsshall be used on steam mains when hgaiyations
certification. of the steam currents cause vibration of the boiler shell plates.

ey

e
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S
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FIG. PG-59.1 TYPICAL BOILER BUSHINGS

PG-59.1.3Figure PG-59.1 illustrates a typical form of eon  the fire. For pressures of 400 psi or ovtre feedwater inlet
nectionfor use on boiler shelf@r passing through piping such  throughthe drum shall be fitted with shields, sleevesptber
asfeed, surface blowb€onnections, etc., and which permits the suitablemeans to redudie efects of temperature dérentials
pipes’being threaded in solid from both sides in addition to the in the shell or head. Feedwatether than condensate returns as
reinforcing of the opening of the shell. The pipes shzdl providedfor in PG-59.3.6, shall not be introduced through the

attachedas provided in PG-59.1.1. blowoff.
In these and other types bbilers where both internal and PG-59.3 Requirements for Blowoffs
externalpipes making a continuous passage are empladlyed,
boiler bushing or its equivalent shall be used. PG-59.3.1 A blowoff as required herein is defined a pipe
connectionprovidedwith valves located in the external piping
PG-59.2 Requirementsfor Feedwater Connections. throughwhich the water in the boiler may be blown out under

Thefeedwater shall be introduced into a boiler in such a mannerpressuregxcepting drains such ase used on water columns,
that the water will not be dischged directly against surfaces gageglasses, or piping to feedwater regulators, ased for the
exposedo gases of high temperature or to direct radiation from purposeof determining theperating condition of such equip
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ment. Piping connections used primarily for continuous opera vided for in PG-59.5.1.2, no credit being taken for the safety
tion, such as deconcentrators on continuous blowdown systemsyalve on the superheateand the superheater mustdspiipped
arenot classed as blowfsfbut the pipe connectiorsd all fit with safety valve capacity as required by PG-68. A stipe
tingsup to and including the first shutafalve shall be equait is not required at the inlet or the outlet of a reheater or separately
leastto the pressure requirements for the lowest set presbure fired superheater

any safety valve on the boiler drum and with tdweresponding . )
saturated-steatemperature. PG-59.5.1.2 When stop valves are installed in thater—

steamflow path between antwo sections of a forced—flow
PG-59.3.2 A surface blowdfconnection shall not exceed steamgenerator with no fixed steam and waterline, the safety
NPS 24, andtheinternal pipe and the terminal connection for valvesshall satisfy the requirements of PG-67.4.4.
the external pipe, when used, shall form a continuous passage,
but with clearance between their ends and arrangéubsthe DESIGN AND APPLICATION
removalof_ eithe_rw_ill not disturb the_ otherA properly desigr!ed _ PG-60 REQUIREMENTS FOR MISCELLANEOUS
steelbushing, similar to or the gquwalent of those shown in Fig. PIPE, VALVES, AND FITTINGS
PG-59.10r a flanged connection shall be used.
Piping referred to in this paragraph shall be designed in

PG-59.3.3 Each boiler except forced—flow steam genera accordancavith the applicable requirements of ASME B31.1.

tors with no fixed steam and waterline ahigjh—temperature

waterboilers shall have a bottom blovi@futlet in direct con PG-60.1 Water Level Indicators
nectionwith the lowest water space practicable for external pip
ing conforming to PG-58.3.6. PG-60.1.2 Forced—-flow steam generators with no fixed

steamand waterline and the high-temperature water boiler of
PG-59.3.4 All waterwalls and water screens which do not theforced circulation type require no water gage glass.
drainback into the boilerand all integral economizers, shiadl
equippedwith outlet connections for a blowair drain lineand PG-60.1.4 Boilers of the horizontal firetube type shall be
conformto the requirements of PG-58.3.6 or PG-58.3.7. soset that when the water is at the lowest reaitirte water
gageglass there shall be at least 3 in. of water over the highest
PG-59.3.5 Exceptas permitted for miniature boilers in Part  point of the tubes, flues, or crown sheets.
PMB, theminimum size of blowdfconnections shall be NPS 1,

andthe maximum size shall be NP% 2except that for boilers PG-60.1.5 Boilers of locomotives shall hawat least one
with 100 sq ft of heatingurface or less, the minimum size of Water glass provided with top and bottom shéitobcks and
blowoff connections may be NPS 3/4. lamp.

PG-59.3.6 Condensate return connections of the same size  Thelowest reading of water glashall not be less than 2 in.
or |arger than the Size herein Speciﬁed mayubed, and the abOVethe h|ghest pOIm)f crown Sheet on bOilel’S 36 in. in dlame
blowoff may be connected to them. In swase the blow6f terand undemor less than 3 in. for boileover 36 in. in diame

shall be so located that the connection may be completely ter. These are minimum dimensions, and ogdeocomotives
drained. and those operatingon steep grades, the height should be

increasedif necessaryto compensate for change of water level
PG-59.3.7 A bottom blowof pipe when exposed to direct  on descending grades.
furnaceheat shall be protected by firebrickaiher heat resist

ing material which is sarranged that the pipe may be inspected.  The bottom mounting for water glass and for water column
if used must extend not less thda ih. inside the boiler and

PG-59.3.8 An opening in the boiler setting for a blofvof  beyondany obstacle immediately above it, and the passage
pipe shall be arranged to provide free expansion and contraction.thereinmust be straight and horizontal.

PG-59.4 Requirements for Drains Tubular water glasses must be equipped with a protecting
shield.
PG-59.4.1.1 Each superheater shall be equipped with at
leastone drain connection so locatesito most ééctively pro PG-60.1.6 All connections on the gage glasisall be not
vide for the proper operation of the apparatus. less than NP%.. Each water gage glass shall be fitted with a

] ) draincock or valvehaving an unrestricted drain opening of not
PG-59.4.1.2 Each high—temperature water boiler shall have |essthan'4 in. diameter to facilitate cleaning. When the boiler
a bottom drain connection of at least NPS 1 in direct connection operatingpressure exceeds 100 psi the gktsail be furnished
with the lowest water space practical for external piping con yth a connection to install a valved drain to the gislor other
forming to PG-58.3.7. safedischage point.

PG-59.5 Requirements for \alves and Fittings. Eachwatergage glass shall be equipped with a top and-a bot
tom shutof valve of such through—flow construction as to-pre
vent stoppage by deposits of sediments. If the lowest valve is
morethan 7 ft above the floor or platform from whitlis oper

PG-59.5.1 Steam Stop \dlves ated, the operating mechanisshall indicate by its position

whetherthe valve is open or closed. Theessure—-temperature

PG-59.5.1.1If a shutof valve is used between the boiler and ratingshall be at least equal to that of the lowest set pressure of
its superheatethe safety valve capacity on the boiler shallcom anysafety valve on the boiler drum and the corresponding satu
ply with the requirements of PG-67.2 and PG-70, except as pro rated-steantemperature.

Thefollowing requirements apply to the use of valvesfind
tingsin the boiler proper
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Straight-rurglobe valves shall not be used on such connec ble methodf meeting this requirement are by providing a cross

tions. or fitting with a back outlet at each right—angle turn to permit
) ) ) inspectionand cleaning in both directions, or by usipige
Automatic shutdfvalves, if permitted to be used, shedin bendsor fittings of a type which doemot leave an internal sheul
form to the requirements given in A-18. deror pocket in the pipe connection and with a radius of eurva
PG-60.2 \ater Columns turewhich will permit the passage of a rotary clearfecrewed

plug closures using threaded connections as allowed by
PG-60.2.1 The water column shall be so mounted that it PG-39.5.3are acceptable mean$ access for this inspection
will maintain its correct positiorelative to the normal waterline ~ andcleaning. For boilers with all drum safety valves set at or
underoperating conditions. above400 psig, socket-welded plugs may be used for this pur
posein lieu of screwed plugs. the water connection to the
PG-60.2.3 The water column shall be fitted with a connec  water column has a rising benor pocket which cannot be
tion for a drain cock odrain valve to install a pipe of at least  drainedby mean®f the water-column drain, an additional drain
NPS 3/4to the ash pit or other safe point of disgjear shallbe placed on this connection in order that it may be blown

ff I i f he pipe.
PG-60.2.4 The design and material ofaster column shall off to clear any sediment from the pipe

comply with the requirementsf PG—-42. Véter columns made PG-60.3.7 Shutof valves shalhot be used in the pipe con

of cast iron in accordance with SA-278 may be used for-maxi nectionsbetween a boiler and a water column or between a
mum boiler pressures not exceedig0 psi. Vdter columns boiler and the shutéfvalves required for the gage glass
madeof ductileiron in accordance with SA-395 may be used for (PG-60.1.6)unless they are either outside—screw—and-yoke
maximumboiler pressures not exceeding 350 psi. For higher lever-lifting type gate valves or stopcocks with lever perma
pressuressteel construction shall be used. nently fastened thereto and marked in line with their passage, or
of such other through—flow constructiontagprevent stoppage

by deposits of sediment, and to indicate by the positichef

PG-60.3.1 Gage glasses that are required by PG-60.1 shall 0P€ratingmechanism whether they are in ogerclosed posi
be connected directly to the shell or drum of the boiler or to an ion; and suchvalves or cocks shall be locked or sealed open.
intervening water column. Wherestopcocks are used they shall be of a type with the plug

held in place by a guard or gland.

PG-60.3.2 The lower edge of the steam connection to a . . .
watercolumn or gage glass attte boiler shall not be below the Thelock or seal open requirement may be waived if the fol
highestvisible water level in the watgrage glass. There shall 0Wing additional conditions are met.
peno sag or d§et in the piping which will permit the accumula (1) MAWP shall not exceed 250 psig.
tion of water

PG-60.3 Connections

) (2) The boiler shall not be hand fired or fired with sdligl
PG-60.3.3 The upper edge of the wateonnection to a notin suspension.

watercolumn or gage glass and the boiler shall not be above the

lowestvisible water level in the gage glass. No part of pipe (3) Interlocks between the valve and the burner contrel sys

connectionshall be above the point of connectairthe water temshall stop fuel supply and prevent firimgnenever the valve

column. betweerthe drum and the water column is nothe fully open
position.

PG-60.3.4Connectiondgrom theboiler to the water column o ) )
shallbe at least NPS IConnections for gage glasses connected (4) Provision shall be made in the valve body to permit elean
directly to the boiler shall be at least NPS 1/2. Connections from N9 and rodding ohorizontal and vertical legs of attached pipe
theboiler to the remote level indicator shall be at least NPS 3/4 Whenthe boiler is out of service.
to and including the isolation valve and from there to the remote
levelindicator at least 1/2 in. O.D. tubing. These connections
shall be completely independent of other connections for any  (6) The valve shall indicate by its position whether it is open

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

function other than water level indication. or closed.
PG-60.3.5 For pressures of 400 psi or oviEwer connee PG-60.3.8 No outlet connections, except for control devices
tionsto drums for water columns and remote lemelicators (suchas damper regulators and feedwater regulatdra)ns,

shallbe provided with shields, sleeves, or other suitable meanssteamgages, or apparatus of such form as does not permit the
to reduce the ééct of temperature dérentials in the shells or  escapeof an appreciable amount of steamwater therefrom
heads. shallbe placed on the piping connecting a water column or gage

. glassto a boiler
PG-60.3.6 The steanand water connections to a water-col

umn or a water gage glass shall be such thay are readily PG-60.3.9 An acceptable arrangement is shown in Fig.
accessibldor internal inspection and cleaning. Soateepta PG-60.
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PG-60.4 Gage CocksNot required. PG-60.6.3 Each boiler shall be provided with a valen
nection ateastNPS 1/4 for the exclusive purpose of attaching a
Fste il testgage when the boiler is in service, so that the accuracy of the
o Ermmm

boiler pressure gage can be ascertained.

PG-60.6.4 Each high-temperature water boiler shall have
atemperature gage so located and connected that it shallbe eas
ily readable. The temperature gage shall be installed siv that
atall times indicates the temperature in degrees Fahrenltiadt of
waterin the boiler at or near the outlet connection.

PG-61 FEEDWATER SUPPLY

PG-61.1 Except as provided for in PG-61.2 and PG-61.4,
boilershaving more than 500 sq ft of water—heating surface shall
haveat least two means of feeding watExcept as provideidr
in PG-61.3, PG-61.4, and 61.5, each source of feedingoghall
capableof supplying water to the boileat a pressure of 3%
higherthan the highest settirgf any safety valve on the boiler
For boilers that are fired with solid fuel not in suspension, and

PG-60.5Water Fronts. Each boiler fitted with a water jack for boilers whose setting or heat source can continue to supply
etedboiler-furnace mouth protectasr similar appliance hav ~ Sufficientheat to cause damagethe boiler if the feed supply
ing valves on the pipes connecting them to the boiler shall havelS interrupted, one such means of feeding shall netiseeptible

thesevalves locked or sealed open. Such valves, when used,to the same interruption as the ottard each shall provide suf
shallbe of the straightway type. ficient water to prevent damage to the boiler

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

PG-60.6 Pessue Gages PG-61.2 Except as provided for in PG-61.1, a boiler fired
by gaseous, liquid, or solid fuel in suspengiasy be equipped
PG-60.6.1 Each boiler shall have a pressure gage so locatedWith asingle means of feeding water provided means are fur
thatit is easily readableThe pressure gage shall be installed so Nishedfor the shutting dfof its heat input prior to the water level
thatit shall at all times indicate the pressure in the holiach reachingthe lowest permissible level established by PG-60.

steamboiler shall have the pressure gage connected &ighm PG-61.3 For boilers having a water-heating surfaceaf

spaceor 1o the water colgmn or its steam connecthn. A valve morethan 100 sq ft the feed connection to the boiler shall not be
or cock shall be placed in the gage connection adjacent to the

An additional valve or cock mae located near the boiler smallerthan NPS 1/2. For boilers having a water—heating sur
gage. An additional valve or coct e locate €ar the bOIIEr ¢, ce more than 100 sq ft the feed connection to the boiler shall
providing it is locked or sealed in the open positiddo other

shutoffvalves shall béocated between the gage and the boiler not be less than NPS 3/4.

The pipe connection shall be of ample size and arranged so that PG-61.4 High-temperature water boilers shall be provided
it may be cleared by blowing out. For a steam boiler the gagewith means of adding water to the boiler or system while under
or connection shall contain a syphon or equivalent deviteh pressure.

will develop and maintain a water seal that will prevent steam

from entering the gage tube. Pressure gage connections shall be PG-61.5 A forced—flow steam generator with no fixed
suitablefor the maximum allowable working pressure e steamandwaterline shall be provided with a source of feeding
peratureput if the temperature exceeds 4B6orass or copper ~ Ccapableof supplying water to the boiler atpessure not less
pipe or tubing shall not be used. The connections to the boiler than the expected maximursustained pressure at the boiler
exceptthe syphon, if used, shall not be less than NPS 1/4 butinlet, as determinetly the boiler Manufacturecorresponding
wheresteel or wroughiron pipe or tubing is used, they shall not  to operation at maximum designed steaming capacity with max
be less than 1/4n. inside diameter The minimum size of a  Mum allowable working pressure at the superheater outlet.

syphon,if used, shall be 1/#. inside diameterThe dial of the SAFETY VALVES AND SAFETY RELIEF VALVES
pressuregage shall be graduated to approximately double the
pressureat which the safety valve is set, but in no case to less PG-67 BOILER SAFETY VALVE REQUIREMENTS

than1-1/2 times this pressure. PG-67.1 Each boiler shall have at least one safety valve or

PG-60.6.2 Each forced-flownsteam generator with no fixed ~ Safetyrelief valve and if it has more than 500 sq ft of bare tube
steamand waterline shall be equipped wiiressure gages or ~ Water—heatingurface, or i electric boiler has a power input
otherpressure measuring devices located as follows: morethan 100 kW it shall have two or more safety valves or

safety relief valves. For a boiler with combined bare tube and

PG-60.6.2.1 At the boiler or superheater outlet (following —extendedwater—heating surface exceeding 500 sq ft, two or
thelast section which involves absorption of heat), and moresafety valves or safety relief valvae required only if the

design steam-generating capacity of the boilekceeds

PG-60.6.2.2 At the boileror economizer inlet (preceding 4000 Ib/hr Organic fluid vaporizegenerators require special
any section which involves absorption of heat), and consideratioras given in Part PVG.

PG-60.6.2.3 Upstream of any shutiofalve which may be PG-67.2 The safety valve or safety relief valve capacity for
usedbetween any two sections of the heat absorbing surface. eachboiler (except as noted in PG-67.4) shall be such that the
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ity of the power—actuated relieving valves shall be not less than
10% of the maximum design steaming capadifythe boiler

morethan 6% above the highest pressure at which any valve isunderany operating condition as determined by Menufae

set and in no case to more than 6% above the maxafam
ableworking pressure.

PG-67.2.1The minimum required relieving capacity of the
safetyvalves or safety relief valves for all types of boilers shall
not be less than themaximum designed steaming capacity as
determinecby the Manufacturer and shall be based on the €apac
ity of all the fuel burning equipment as limited by other boiler
functions.

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

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

PG-67.2.4 The minimum required relieving capagcity

turer. The valve or valves shall be located in the pregsare
systemwhere they will relieve the overpressure.

An isolating stop valve dhe outside-screw—and-yoke type
may be installed between the power—actuated pressure relieving
valve and the boiler to permit repairs provided an alternate pow
er—actuategbressure relieving valve of the same capacigois
installedas to be in direct communication with the boiler in
accordancevith the requirements of this paragraph.

Power—actuategbressure relieving valves discheng to
intermediate pressure and incorporated into bypass and/or
startupcircuits by the boiler Manufacturer need not be capacity
certified. Instead, they shall be marked by the valve manufac
turerwith a capacity rating at a set of specified inlet pressure and
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
marked in accordance with the provisions of PG-69.4 and
PG-69.5.

PG-67.4.2Spring-loaded safety valvesall be provided,
havinga total combined relievingapacity including that of the

Ib/hr, for a high—temperature water boiler shall be determined by power-actuatedoressure relievingcapacity installed under

dividing the maximum outpuh Btu/hr at the boiler nozzle, pro
ducedby the highest heating value fuel for which the bager
designedby 1000.

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

PG-67.2.6 Any economizer which may be shut fobm the
boiler, thereby permitting the economizer to become a fired
pressuresessel, shall have one or more safety relief vahits
a total dischage capacityin Ibs/hy calculated from the maxi
mum expected heat absorption in Btu/tas determined bje
Manufacturerdivided by 1000.This absorption shall be stated
in the stamping (PG-106.4).

PG-67.3 One or more safety valves ¢ime boiler proper
shallbe set at or below the maximum allowable working pres

sure(except as noted in (PG-67.4). If additional valves are used

the highest pressure setting shall retceed the maximum
allowableworking pressure by more than 3%. The complete
range of pressure settings of all the saturated-stsafety

PG-67.4.10f not less than 100% of the maximum designed
steamingcapacity of the boilelas determined by the Manufac
turer,except the alternate provisions of PG-67.4.3 are satisfied.
In this total, no credit in excess of 30% of the total required
relieving capacity shall be allowed for the power—actuated-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 pressurshall be such that when all of these valves
(togethemwith the power—actuated pressure relieving valaes)

in operation the pressure will not rise more than 20% above the
maximum allowable working pressure of any part of the hoiler
exceptfor the steam piping between the boiler andphime
mover.

PG-67.4.3 The total installed 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 capac
ity than1,000,000b/hr and installed in a unit system for power

valveson a boiler shall not exceed 10% of the highest pressuregeneratior(i.e., a single boiler supplying a single turbine-gener

to which any valve is set. Pressgedting of safety relief valves
on high—temperature waters boilers may exdbsi10% range.

PG-67.4 For a forced-flonsteam generator with no fixed
steamand waterline, equipped with automatic controls and pro

tective interlocks responsive to steam pressure, safety valves

may be provided in accordance with the abpaeagraphs or the
following protection against overpressure shall be provided:

PG-67.4.10ne or more power—actuated pressure relieving
valvesshall be provided in direct communication with the boiler

when the boiler is under pressure and shall receive a control

impulseto open when the maximum allowable working pres

ator unit).

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

PG-67.4.3.2.1 A control capable of maintaining steam
pressuret the desired operating level and of modulating firing
ratesandfeedwater flow in proportion to a variable steam out
put; and

PG-67.4.3.2.2A control which overrides PG-67.4.3.2.1 by
reducingthe fuel rate and feedwater flow when the stpaes

sureat the superheater outlet, as shown in the master stampingure exceeds the maximum allowable working pressure as

(PG-106.3)js exceeded. The total combined relieving capac
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PG-67.4.3.2.3A direct-acting overpressure—trip—actuat  the center line of the spindle. The cfigent of dischage of
ing mechanism, usingn independent pressure sensing device, safetyvalves shall be determined by actual steam flow measure
thatwill stop the flow of fuel and feedwater to the baqiler a mentsat a pressure not more than 3% above the pressure at
pressuréhigher than the set pressure of PG-67.4.3.2.2, but lesswhich the valve is set to blow and when adjusted for blowdown
than 20% above the maximum allowable working pressure as in accordance with PG-72. The valves shall be credited with

shownin the master stamping (PG—-106.3). capacitiesas determined by the provisions of PG-69.2.
PG-67.4.3.3There shall be not less than tejring—loaded Safety valves or safety relief valves mayused which give
safety valves and the total rated relieving capacitii@$pring— any opening up to the full dischge capacity of the area of the

loadedsafety valves shall be not less than 10% of the maximum gpeningof the inlet of the valve (se@G—69.5), provided the

designedsteaming capacity of the boiler determined by the movemenbf the steam safety valve is suahnot to induce lit

Manufacturer.These spring—loadesiafety valves may be set ing of water in the boiler

abovethe maximum allowable working pressure of the parts to

which they are connected but shall be set such that the valves Deadweight oweighted lever safety valves or safety relief

will lift at a pressure no higher than 20% above the maximum valves shall not be used.

allowableworking pressure as shown in the mastamping

(PG-106.3). For high—temperature water boilers safety relief vadhesd!

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

PG-67.4.3.4 At least two of these spring-loaded safety of selection the capacity rating of such safety relief valves shall

valvesshall be equipped with a device that directly transmits the he expressed in terms of actual steam flow determined on the

valve stem lift action to controls that will stop tfiew of fuel samebasis as for safety valves. In addition the safety relief
andfeedwater to the boilefThe control circuitry to accomplish  valvesshall be capable of satisfactaperation when relieving
this shall be arranged in a "fail-safe” manner (see Note). water at the saturation temperature corresponding to the pres

Note: “Fail-safe” shall mean a circuitry arranged as either of the following: sureat which the valve is set to blow
(1) Enenize to trip: There shall be at least two separate and independent trip

circuitsserved by two power sources, to initiate and perform the trip action. One _ .
powersource shall be a continuously djed dc battery The second source shall PG-67.6A safety valve or safety relief valve over NPS 3,

bean ac-to—dc converter connected to the dc system tyectir battery and capa usedfor pressures greater_than 15 psig,_ shall have_ a ﬂan_ged inlet
ble of performingthe trip action. The trip circuits shall be continuously monitored ~ cONNectionor a weld—end inlet connection. The dimensions of

for availability. flangessubjected to boiler pressure shall conform to the applica
It is notmandatory to duplicate the mechanism that actually stops the flow of ple American National Standards as given in PG-42. The facing
fuel and feedwater shallbe similar to those illustrated in the Standard.

(2) De—enegize to trip:If the circuits are arranged in such a way that a contin

uoussupply of power is required to keep the circuits closed and operating and such _ .
that any interruption of power supply will actuate the trip mechanism, thiegla PG 67.7Safety valves or Safety relief valves may have

trip circuit and single power supply will be enough to meet the requiremfethts bronzeparts complying with either SB-61 or SB-@Rovided
subparagraph. the maximumallowable stresses and temperature do not exceed
. thevalues given in d@ble 1B of Section II, Part D, and shall be
PG-67.4.3.5The power supply for all controls adévices markedto indicate the class of material used. Such valves shall
requiredby PG—-67.4.3hall include at least one source €on ot pe used on superheaters delivering staam temperature

tainedwithin thesame plant as the boiler and which is arranged oyer 450°F and 308F respectivelyand shall not be used for
to actuate the controbnd devices continuously in the event of  hjgh—temperaturevater boilers.

failure or interruption of any other power sources.

. . PG-68 SUPERHEATER AND REHEATER SAFETY-
PG-67.4.4 When stop valves are install@dthe water— VALVE REQUIREMENTS

steamflow path between angywo sections of a forced—flow

steamgenerator with no fixed steam and waterline: 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 outhet the first stop valve.
Thelocation shall be suitable for the service intendedsdadl
providethe overpressure protection required. The pressure drop
up-streanof each safety valve shall be considered in the -deter
minationof setpressure and relieving capacity of that valve. If
PG-67.4.4.2 The spring-loaded safety valves shall be the superheater _outlet header has a full, fr_ee steam passage from
located to provide the pressure protection requirements in €ndto end and is so constructed that stésusupplied to it at
PG-67.4.20r PG-67.4.3. practicallyequal intervals throughout its length so that there is
a uniform flow of steam through the superheater tanekhe
PG-67.4.5A reliable pressure-recording device shall headerthe safety valve, or valves, may be located anywinere
alwaysbe in service and records kept to proméstiglence of con thelength of the header
formity to the above requirements.

PG-67.4.4.1 The power—actuated pressure relieving
valve(s) required by PG-67.4.1 shall also receive a control
impulseto open when the maximum allowable working pres
sure of the component, having the lowest pressure level
upstreanto the stop valve, is exceeded; and

PG-68.2 The dischage capacity of the safety valve, or
PG-67.5 All safety valves or safety relief valves shall be valves,on an attached superheater may be included in determin
soconstructed that the failuof any part cannot obstruct the free  ing the number and size of the safety valves for the bagiter
andfull dischage of steam and water from the valve. Safety videdthere are no intervening valves betweendhperheater
valvesshall be of the direct spring—loaded pop type, with seat safetyvalve and the boileand provided the disclge capacity
inclined at any angle between 4Hd 90 degrees, inclusive, to  of thesafety valve, or valves, on the bojlas distinct from the
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superheateis atleast 75% of the aggregate valve capacity When not more than two valves of fdient sizes are
required. mountedsingly the relieving capacity of the smaller valve shall

benot less than 50% of that of thedar valve.
PG-68.3 Every separatelfired superheater which may be
shutoff from the boiler and permit the superheater to become a ~ PG-71.2 The safety valve or safety relief valve or valves
fired pressure vessel shall have one or more safety valves havinghallbe connected tthe boiler independent of any other €on
adischage capacity equal to 6 Ibs. of steam per houspeare nection,and attached adose as possible to the boiler or the-nor
foot of superheater surface measured on the side exposed to thgal steam flow path, without any unnecessary intervening pipe
hotgases. As an alternative the Manufacturer may also calculateor fitting. Such intervening pipe ditting shall be not longer
the minimum safety valve disclygr capacity inbs. of steam per thanthe face-to—face dimension of the corresponding tee fitting
hour from the maximum expected heat absorption (as -deter Of the same diameter and pressure under the applicable-Ameri
minedby the Manufacturer) in Btu/hdivided by 1,000. Inthe  canNational Standard listed in PG-42 and shall @ismply
case of electrically heated superheaters, the safety valve capadvith PG-8 and PG-39. Every safety valve or safety relief valve
ity shall be based uporyab/hr/kW input. The number of safety ~ shall be connected so as to stand in an upright position, with
valvesinstalled shall be such that the total capacity is at least Spindle vertical. On high—-temperature water boilers of the
equalto that required. watertubeforced—circulation type, the valve shall be locaded
the boiler outlet.
PG-68.4 Every reheater shall have one or more safety ) ] )
valves,such that the total relieving capacity is at least equal to ~ PG~71.3The opening or connection betweteg boiler and
the maximum steam flow for which the heater is designed. The the safety vaI_ve or safety relief valve shal_l h_ave at least the area
capacityof the reheater safety valves shall notriséuded in the of the valve inlet. No valve of any descriptishall be placed
requiredrelieving capacity for the boiler and superheater betweerth_e required safe_ty valve or safety relief valve or valves
andthe boiler nor on the dischge pipe between the safety valve
Oneor more valves with a combined relieving capacity not Or safety relief valve and the atmosphere. When a digeipge
lessthan 15% of the required total shall be located aliieg is used, the cross—sectional area shall be not less than the full
steamflow path between the reheater outlet and the first stop areaof the valve outlet or of the total of the areas of the valve
valve. The pressure drop upstream of the valves on the outletoutlets,dischaging there-into. It shall be as short and straight

sideof the reheater shall w®nsidered in determining their set aspossible and so arranged as to avoid undue stresses on the
pressure. valve or valves.

All safety valve or safety relief valvdischagesshall be so
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
PG-68.6 Every safety valve used on a superheater or valve,and where water of condensation may collect. Each valve

reheaterdischaging superheated steam at a temperature over Shallhave an open gravity drain through the casing below the
450°F shall have a casing, including the base, badg bonnet level of the valve seat. For ironand steel-bodied valves
and spindle, of steel, steel allogr equivalent heat-resisting ~ €xceeding\PS 22, the drairhole shall be tapped not less than
material. NPS3/8.

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.

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

The valve shall have a flanged inlet connectiona weld-
endinlet connection. It shall have the seat and disk of suitable
heaterosive and corrosive resisting material, #rgspring fully
exposedutside of the valve casing so that it shall be protected

- . The installation of cast iron bodied safety relief valves for
from contact with the escaping steam.

high—-temperaturgvater boilers is prohibited.

PG-70 CARACITY OF SAFETY VALVES PG-71.4f a mufiler is used on a safety valve or safetjjef
] o ] valve, it shall have sfi€ient outlet area to prevent back pressure

PG-70.1 Subject to the minimum number required by from interfering with the proper operation and disgeatapac
PG-67.1the number of safetyalves or safety relief valves jty of the valve. The milér plates or other devices shall be so
required shall be determined on the basis of the maximum constructechs to avoid a possibility of restriction of the steam

designed steaming capacityas determined by the boiler passagedue to depositMufflers shall not be used on high-tem
manufacturerand the relieving capacity marked the valves peraturewater boiler safety relief valves.

by the manufacturer
Whena safety valve or safety relief valve is exposedub
PG-71 MOUNTING doorelements which may fafct operation of the valve, it is per
missibleto shield the valve with a satisfactory cov&he shield
PG-71.1When two or more safetyalves are used on a  or cover shall be properly vented and arranged to permit servic
boiler, they may be mounted either separately or as twin valvesing and normal operation of the valve.
madeby placing individual valves on Y-bases, or duplex valves
havingtwo valves in the same body casingvilTvalves made PG-71.5 When a boiler is fitted with two or more safety
by placing individual valves on Y-bases, or duplex valves hav valvesor safety relief valves on one connection, this connection
ing two valves in thsame bodyshall be of approximately equal  to the boiler shall have a cross—sectional area not less than the
capacity. combinedareas of inlet connections of all tkafety valves or
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safetyrelief valves with which it connects and shall also meet the Tolerance, plus or minus
requirementof PG-71.3. Set Pressure, psi from set pressure

<70 2 psi

PG-71.6 Safety valves may battached to drums or headers
by welding providedthe welding is done in accordance with > 70 and_<300 3% of set pressure
Coderequirements. > 300 and_<.000 10 psi

PG-71.7Every boiler shall have proper outtEnnections > 1000 1% of set pressure
for the required safety valve, eafety relief valve, or valves,
independenbf any other outside steam connection, the area of  pG-72.3The spring in a safetyalve or safety relief valve
opening to be at least equaltte aggregate areas of inlet eon  shallnot be reset for angressure more than 5% above or below
nectionsof all of the safety valves or safety relief valves to be that for which the valve is marked unless the new setting is
attachedhereto. An internal collecting pipe, splash plate, or pan within the spring design range established by the manufacturer
may be used, provided the total area for inlet of steam thereto isor is determined to be acceptable to the manufacturer
not less than twice the aggregate areas of the inlet connections

of the attached safety valve$he holes in such collecting pipes If the set pressure is to be adjusted within the limits specified
shallbe at leasts in. in diameter and the least dimension in any above,the adjustment shall be performed by the manufagturer
otherform of opening for inlet of steam shall Bein. his authorized representative, an assembler An additional

valve data tag identifying the new sptessure, capacijtand
Such dimensional limitations to operation $t&am need not  date shall be furnished and installed, and trave shall be
apply to steam scrubbers or driggeovided the net free steam  resealed.
inlet areaof the scrubber or drier is at least 10 times the total area
of the boiler outlets for the safety valves. PG-72.4If the set pressure of a valve is changed so as to
require a new spring, the springhall be acceptable to the
PG-71.8 If safety valves are attached to a separate stteammanufacturer. The spring installation and valve adjustment
drum or dome, the opening betwetre boiler proper and the  shallbe performed by the manufactyreis authorizedepresen
steamdrum or dome shall be not less than required by PG-71.7.tative, or an assembler A new nameplate as described in

PG-110shall be furnished and installemhd the valve shall be
PG-72 OPERATION resealed.

PG-72.1Safety valves shall be designed and constructed to
operate without chattering and to attain full lift at a preseore @ @ @
greaterthan 3% above their sptessure. After blowing down,
FIG, PE-105 1 DFFICLAL SYMAOLS FOR STAMPS

all valves set at pressures of 375 psi or greater shall close at @ "~ o bENOTE THE AMERICAN SOCIETY OF
MELCHANICAL EMNGINEERS' STANDARD

pressurenot lower than 96% of their set presse;ept that all FOR BOILERS
drumvalves installed om single boiler may be set to reseat at
apressure not lower than 968bthe set pressure of the lowest FIG. PG-105.2 OFFICIAL
. AL FDR
set drum valve. All valves set at pressures below 375 psi shall @ DERDTE THE AMERICAN
g . . SGLIETY OF MECHANICAL
havea blowdown not greater than that specified in the following EMGINEERS’ STANGARD
table' FOR ASSEMBLY
SetPressure, psi Maximum blowdown FIG. PC-105.3 OFFICIAL
- SYMEGL FOR STAMP T
<67 4ps e o et
ENMGINEERS" STANDARD
> 67 and_<250 6% of set pressure FOR WELOED FIPIHG
> 250 and <375 15 psi

Fla. PG-105.4 GFFICIAL

SYMECL FOR STAMF Ta

.. . @ SI‘U]END‘IE THE AMERICAN
CIETY OF MECHANICAL

Theminimum blowdown for all safety aafety relief valves EHCINEERS, STANDARD

shallbe 2 psi or 2% of the set pressure, whichever is greater FOR SAFETY VALYES

Safetyvalves used on forced—flow steam generators with no
fixed steam and waterline, and safegiief valves used on high- pPG-105 CODE SYMBOL STAMPS
temperaturavater boilers may be set and adjusted to close after
blowing down not more than 10%f the set pressure. The valves PG-105.1 Authorization.  Except as permitted in
for these special uses must be so adjusted and marked by thBG-105.6n0 oganization may assume responsibility for Code
manufacturer. constructionwithout having firstreceived from the ASME a
Certificate of Authorization to useone of the Code symbol
PG-72.2The popping point tolerance plus or minus shall not stampsshown in Figs. PG-105.1 through PG-105.4. There are
exceedhat specified in the following table: six such stamps, defined as follows:

Register February2000, No. 530


http://docs.legis.wisconsin.gov/document/register/598/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister October 2005 No. 59Bor current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

Comm 41 APPENDIX WISCONSINADMINISTRATIVE CODE 30

S — power boiler symbol stamp. . . . . see Fig. PG-105.1 (1) The name (or aacceptable abbreviation) of the Manufac
M — miniature boiler symbol stamp . . see Fig. PG-105.1  turerand Assembler;

E - electric boiler symbol stamp. . . .see Fig. PG-105.1
A — boiler assembly symbol stamp. . see Fig. PG-105.2
PP - pressure piping symbol stamp . see Fig. PG-105.3
V - safety valve symbol stamp. . . .. see Fig. PG-105.4

(2) Manufacturés design or type number;
(3) NPS (the nominal pipe size of the valve inlet);

(4) set pressure psi;
PG-109STAMPING OF PRESSURE PIPING

(5) capacity Ib/hr - (in  accordance with

PG-109.1 Boiler external piping, as defined in the Preamble, ps_g7.5and with the valve adjusted for the blowdown-per
may be fabricated by a manufacturer ottiean the Manufac mitted by PG-72);

turer of the boiler providedthat the manufacturer has been

issueda Certificate of Authorization to use the "S” or "PP” sym (6) yearbuilt, or alternativelya coding may be marked on
bol stamp. Boiler external piping may be installedamiding the valve suchthat the valve manufacturer or assembler can
by a manufacturer or contractor other than the Manufacturer of identify the year the valve was assembled and tested,;

the boiler, provided such an ganization has bedssued a Cer o

tificate of Authorization to use the ”S”, "PP”, or "A” symbol (7) ASME symbol as shown in Fig. PG-105.4.

stamp. When boiler external piping is installed by welding, the PART PFT

welding, |nclud|ng_ the qualificationof welding p_rocedures, REQUIREMENTS FOR FIRETUBE BOILERS
welders,and welding operators, shall be done in accordance

with the applicableules of ASME B31.1. The welding shallbe PFT-1 GENERAL

inspected by aAuthorizedinspector at such stages of the work ) ) ] )

ashe may elect. The ganizations which fabricate anstall The rules in Part PFT are appllcaple to flretL!be boilers and
suchpiping shall furnish proper code certification (PG-104.2) partsthereof and shall be used in conjunction with the general

for it including a Manufacturers’ Data Report Form P-4A as equirementsn Part PG as well as with the specific requirements
requiredby PG-12.2.5 and PG-R.3. in the applicable Parts of this Section which agplthe method

of fabrication used.
PG-109.2 Welded boiler external piping included within
the scope of this Code, over NPS 2, shall be stamped with a Code PFT—12.2 Attachment of Tubes

symbol,together with the manufactuisror contractds name PFT-12.2.1 Figure PFT-12.1 illustrates some of twept

a_m_dseria_lnumber Such stamp_in_g shall be on the pipe, valve, or abletypes of tube attachments. Such connections shall be:
fitting adjacent to the welded joint farthest from boéler. For

piping operating at temperatures above @0the symbol may (a) expanded and beaded as in sketches (a), (b), and (d);
be stamped on a nameplaigich is irremovably attached by ]
welding, provided such welding is postweld heat treatedyor (b) expanded and beaded and seal welded as in sketch (c);

acircular metal band at ledstin. thick. This band around the
pipe shall be secured in such a manner as to prevent it from slip
ping off during handling and installation. (d) welded, as in sketches (f) and (g).

(c) expanded and seal welded as in sketch (e);

Weldedpiping NPS 2 or less included within the scope of this  Tubeends attached by expanding and welding are suloject
Codeshall be marked with an identification acceptabléhto the following provisions.
Inspectorand traceable to the requirBdta Report. Such mark

ing shall beof a type that will remain visible until the piping has PFT-12.2.1.1 Where no bevel or recess is employed, the
beeninstalled. tubeshall extend beyond the tubesheet not less than a distance

equalto the tube thickness or 1/8 in., whichever is the greater

PG-109.3 Parts of boilers, such as superheateterwall, nor more thartwice the tube thickness or 1/4 in., whichever is

or economizer headers, or any construction involving only thelesser [see Fig. PFT-12.1, sketch (e)].

weldingascovered by PW-41, may be fabricated by a manufac

turerin possession of the pressure piping symbol stamp, and so PFT-12.2.1.2  The tubesheet hole may be beveled or
stampedand reported on a ManufactusePartial Data Report ~ recessed.The depth of any bevel or recess shall not be less than

Form (Form P-4) as called for in PG+1.2.4. thetube thicknessr 1/8 in., whichever is greateror more than
one-third of the tubesheet thickness, except that when tube
PG-110 STAMPING OF SAFETY VALVES thicknessesre equal to ogreater than 0.150 in., the bevel or

. . . recesamay exceed T/3. Where the hole is beveled or recessed,

Each safetyalveshall be plainly marked with the required e projection of the tube beyond the tubesheet shall not exceed

databy the Manufacturer or Assembler (see PG-73.3.4) in such 4 gistance equal to the tube wall thickness [see Fig. PFT-12.1,
a way that the marking will not be obliterated in service. The sketchegf) and (g)].

markingshall be placed on the valve or on a nameglegerely

fastenedo the valve. The Code "V” symbol shall be stamped on PFT-12.2.1.3 On types of welded attachment shown in
the valve or nameplate, but the other required data may beFig. PFT-12.1 sketches (apd (e), the tubes shall be expanded
stampedegetched, impressed, or cast on tladve or nameplate. beforeand after welding. On types shown in sketches (f) and (g),
The marking shall include the following: thetubes may be expanded.
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%

%

72z

{a)

(c) {d)
Not less than tor 1/8 in. Not less than t or 1/8 in.
{3.2 mm}, whichever {3.2 mm), whichever is
is the greater, nor more the greater, nor more than

than 2t or 1/4 in. {6 mm), T/3 (see PFT-12.2.1.2)
]

whichever is the lesser“ Not more than ¢

- }, t
(f)
Not less than t or 1/8 in.
(3.2 mm), whichever is
the greater, nor more than
Not more than t -+ T/3 (see PFT-12.2.1.2)

(g}

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

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

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

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

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

PFT-44 OPENING BETWEEN BOILER AND SAFETY
VALVE

No valve of any description shall be placed betwiben
requiredsafety valve or safety relief valve or valves and the
boiler, or on the dischge pipe between the safety valoe
safetyrelief valve and the atmospher&Vhen a dischge pipe
is used, the cross—sectional area shall be not less than the full
areaof the valve outlet or of the total of the areas of the valve
outletsdischaging there-into and shall be as short and straight
aspossible and so arranged as to avoid undue stresses on the
valve or valves.

PART PEB
REQUIREMENTS FOR ELECTRIC BOILERS

PEB-1 GENERAL

The rules in Part PEB aapplicable to electric boilers and
partsthereof and shall be used in conjunction with the general
requirementsn part PG as well as with the special requirements
in the applicable Parts of this Section which applthe method
of fabrication used.

PEB-2 SCOPE

PEB-2.1 This Part contains special rules for construction of
electricboilers both of the electrode and immersion resistance
elementtype. This Part does not include electric boilers where
the heat is appliedo the boiler pressure vessel externally by
electric resistance heating elements, induction coils, or other
electricalmeans. These types of electric boilers shall be con
structedin accordance with other applicable Parts of this Sec
tion.

PEB-2.2 Electric boilers shall be marked with the "S” or
"M” symbol (except when thieoiler pressure vessel is eon
structedunder the provisions of PEB-3) by the Manufacturer of
theboiler pressure vessel. When the trim, fixtures, and fittings
such as valves, threaded piping, and appurtenances are con
nectedto the electridoiler by a Manufacturer not authorized to
applythe "S” or "M” stamps, the boiler assembler shall apply an
"E” stamp to the completed assembNe” stamp holders are
limited to theuse of assembly methods that do not require-weld
ing or brazing.

PEB-2.3 An electrode type boiler is defined aselactric
boiler in which heat is generated by the passage of an electric
currentusing water as a conductor

PEB-2.4 An immersion resistance element type boiler is
definedas an electric boiler in which heat is generated by the
passagef an electric current through a resistance heatieg
mentimmersed in water

The opening or connection between the boiler and the safety ppg-11 FEEDWATER SUPPLY

valve shall have at least the area of the valve inlet.

After the boiler Manufacturer provides for the opening

PEB-11.1 The feedwater source to electric boilshallbe

requiredby the Code, a bushing may be inserted in the opening ca@pableof meeting the applicable requirements of PG-61.

in the shell to suit a safety valve that will hahe capacity to

relieveall the steam that can be generated in the boiler and which PEB-11.2 Feedwater connections to an electric boiler shall

will meet the Code requirements.

not be smaller than NP%.
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PEB-12 BLOWOFF

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

PEB-12.2 The minimum size of blowbpipes and fittings
shallbe NPS 1, except that for boilers of 200 kW input or less
the minimum size of pipe and fittings may be NPS 3/4.

PEB-13 WATER GAGES

PEB-13.1 Electric boilers of the electrode type shall have
least one water gage glass. The water gage glass slualate
asto indicate the water levels both at startup and under-maxi
mum steam load conditions as established by the Manufacturer
No low-water cutdfis required for electrode type boilers.

PEB-13.2 Electric boilers of the resistance element type

maticlow-water cutdf on each boiler pressure vessel so located
asto automatically cut dthe power supply to the heating €le
mentshefore the surface of the water falls below the visible part
of the glass.

PEB-13.3 Tubular water glasses on electric boilers shall
equippedwith protective rods or shields.

PEB-15 SAFETY VALVES

PEB-15.1 Each electric boiler shall have at least one safety
valve or safety relief valve, and if it has a power input more than
1100kw, it shall have two or more safety valves or safetigf
valves.

PEB-15.2 The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall béz3Ib/hr/kW
input.

shallhave at least one water gage glass. The lowest visible part pgp-16 AUTOMATIC DEVICES

of the water gage shall be located at least &binve the lowest
permissiblewater level specified by thBlanufacturer Each
electricboiler of this typeshall also be equipped with an auto

Register February2000, No. 530
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Comm 41 APPENDIX

ASME BOILER AND PRESSURE VESSEL CODE
SECTION IV
HEATING BOILERS
1998 EDITION

PREAMBLE

The rules of this Section of the Code cover minimum-con
struction requirements for thgesign, fabrication, installation,
andinspection of steam heating, hot walesating, hot water
supplyboilers which are directly fired with oil, gaglectricity
coal, or other solid or liquiduels, and for operation at or below
the pressure antemperature limits set forth in this document.
Similar rules for potable water heaters are also included.

For Section IV application, the boiler proper or other vessels
terminateat:

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

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

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

Therules are divided into four major Pafart HG, applying
to all materials of construction except as provided for in
Part HIW; Part HE applying to assemblies fabricated of
wroughtmaterial, except as provided for in PartwilPart HC,
applying to cast iron assemblies; and PartWLapplying to

potablewater heaters. Part HF is further subdivided into Subpart

HW, containing rules for welded construction, and Subpart HB,
containingrules for brazed construction.

The Parts and Subparts this Section are divided into Adrti
cles. EachArticle is given a number and a title, as for example,
PartHG, Article 3, Design.Articles are divided into paragraphs
which aregiven a three—digit numbethe first of which corre
sponds to the Article numhehus, under Article 3 of Part HG
will be foundparagraph HG-307. Paragraphs are further subdi

videdinto subparagraphs. Major subdivisions of paragraphs are

designatedy three— or four—digit numbers followed bylect
mal point and a digit or digits. Wherecessanfurther subdivi
sionsare represented by letters and thembsnbers in paren
theses. Minor subdivisions of the paragraphs aatso

representedby letters. A reference to one of these paragraphs in

thetext of the Section includes all of the applicatiles in that
paragraph.Thus, reference to HG-307 includesth# rules in
HG-307.1through HG-307.4.

This section does not contain rules to cover all possible
detailsof designand construction. Where complete details are
not given, it is intended that the manufacturgrbject to the
acceptancef the Authorized Inspectoshall provide details of
designand constructiorwhich will be as safe as otherwise
requiredby these rules.

Whenthe strength of any part cannot be computed with-a sat
isfactoryassurance of safethese rules provide procedures for
establishingts maximum allowable working pressure.

ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

(a) The rules of Part HG apply to steam heating boilers, hot
waterheating boilers, hot water supply boilers, and to appurte
nanceghereto. They shalie used in conjunction with the spe
cific requirements in Part KHBoilers of Wought Materialsand
PartHC, Cast Iron Boilers, whichever is applicable. The for
ward provides the basis for these rules. Part HG is not intended
to apply to potable water heaters except as provided for in Part
HLW.

(b) This Part contains mandatory requirements, specific pro
hibitions, and nonmandatory guidance for materials, designs,
fabrication,examination, inspection, testing, certification, and
pressuraelief.

(c) Laws or regulations issued by a municipaliate, pro
vincial, federal, or other enforcement or regulatory body having
jurisdiction at the location of an installatioastablish the man
datoryapplicability of these rules, in whole or in part.

HG-101 SERV/ICE RESTRICTIONS

HG-101.1 Service Restrictions.The rules of this Section
are restricted to the following services:

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

(b) hot water heating boilers and hot water supply boilers for
operatingat pressures naxceeding 160 psi and/or tempera
turesnot exceeding 25TF, at or near the boiler outlet, except
thatwhen some of the wrought materials permitigdPart HF
are used, a lower temperature is specified.

HG-101.2 Servicesin Excess of Those Coved by This
Section. For services exceeding the limits specified in
HG-101.1the rules of Section | shall apply

ARTICLE 4
PRESSURE RELIEVING DEVICES

HG-400 PRESSURERELIEVING V ALVE REQUIRE-
MENTS

HG-400.1 Safety \alve Requirements for SteanBoilers

(a) Each steam boiler shall have one or mofieiafly rated
safety valves that are identified with the VV or HV symbol of the
springpop type adjusted and sealed to disghat a pressuret
to exceed 15 psi.

(b) No safety valve for a steam boiler shall be smaller than
NPSY.. No safety valve shall be ggar than NPS'4. The inlet
openingshallhave an inside diameter equal to, or greater than,
the seat diameter
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(c) The minimumrelieving capacity of valve or valves shall reseatingype identified with the HV symbol, arsit to relieve
be governed by the capacity marking on the boiler called for in at or below the maximum allowable workimyessure of the
HG-530. boiler.

(d) Theminimum valve capacity in pounds per hour shall be (c) When more than one safety relief valve is used on either
the greaterof that determined by dividing the maximum Btu-out  hot water heating or hot water supply boilers, the additional
put at the boiler nozzle obtained by the firingasfy fuel for valves shall be dicially rated and may have a set pressure
which the unit is installed by 1000, or shall be determined on the within a range not to exceed 6 psi above the maximum allowable
basisof the pounds of steam generated per hour per stpare  working pressure of thboiler up to and including 60 psi, and 5%
of boiler heating surface as givenTiable HG-400.1. For cast for those havinga maximum allowable working pressure
iron boilers constructed to the requirements of Part HC, the exceeding60 psi. Safety relief valves shall be spring loaded.
minimum valve capacity shall be determined by the maximum Safetyrelief valves shall be set and sealed so that they cannot be
outputmethod. Inmany cases a greater relieving capacity of resetwithout breaking the seal.
valveswill have to be provided than tmeinimum specified by
theserules. Inevery case, the requirement of HG-400.1(e) shall
be met.

(d) No safety relief valve shall be smaller than NPSng&/¢
largerthan NPS % exceptthat boilers having a heat input not
greaterthan 15,000 Btu/hr may be equipped with a rated safety

(e) The safety valve capacity for each steam boiler shall berelief valve of NPS/..
suchthat with the fuel burning equipment installed, and oper
atedat maximum capacityhe pressure cannot riseore than 5
psi above the maximum allowable working pressure.

(e) The required steam relieving capagditypounds per hour
of the pressure relieving device or devices on a boiler shall be the
greaterof that determined by dividing the maximum output

(f) When operating conditions are changed, or additional BtU at the boiler nozzle obtainday the firing of any fuel for
boiler heating surface is installed, the valve capacity shall be whlt_:h the unit is installed by 1000, or shall be determined on the
increased, if necessarp meet the new conditions and be in basisof poundsof steam generated per hour per square foot of

accordancevith HG-400.1(e). The additional valves required, boiler heating surface as given iaflle HG-400.1. For cast iron
on account of changed conditions, may be installed on the outletPoilersconstructed to the requirements of Part HC, the minimum

piping provided there is no intervening valve. valve capacity shall be determined by the maximum output
method. In manycases a greater relieving capacity of valves
TABLE HG-400.1 will have to be provided than the minimspecified by these
MINIMUM POUNDS OF STEAM PER HOUR rules. In every case, the requirements of HG-400.2(g) shall be
PER SQUARE FOOT OF HEBNG SURMACE met.
Firetube Watertube (f) When operating conditions are changed, or additional
Boilers Boilers boiler heating surface is installed, the valve capacity shall be

increasedif necessanyto meet the new conditions and shall be

Boiler heating surface: . X "
in accordance with HG-400.2(g). The additionadllves

Hand f|rgd > 6 required,on account of changed conditions, niayinstalled on
Stoker fired 7 8 the outlet piping provided there is no intervening valve.
Qil, gas or pulverized
fuel fired 8 10 (g) Safety relief valve capacity for each boiler with a single
Waterwall heating surface: safetyrelief valve shall be such that, with the fuel burning equip
Hand fired 8 8 mentinstalled and operated at maximum capadfitgpressure
Stoker fired 10 12 cannotrise more than 10% above the maximum allowable work
Oil, gas or pulverized ing pressure When more than one safety relief valve is used, the
fhel fired 14 16 overpressurshall be limited to 10% above the set pressure of

the highest set valve allowed by HG-400.2(a).

GEVI\\/IERAIE ’I\IOTfESd v by & ahaving a heat val . " HG-400.3 Safety and Safety Relief ®lves for Tanks and
(a) en a boiler is fired only by a ghaving a heat value not in excess o Heat Exchangers

200 Btu/cuft, the minimum safety valves or safety relief valve relieving capacity
maybe based on the values given for hand fired boilers above.

(b) The minimum safety valve or safety relief valve relieving capacity for elec (@) Ste_am to Hot ¥ater Supply W_hena_ h(_Jt water Sgpply is
tric boilers shall be & Ib/hr/kw input. heatedndirectly by steam in a coil gripe within the service lim
(c) For heating surface determination, see HG-403. itationsset forthin HG—101, the pressure of the steam used shall

not exceed the safe working pressure of the hot water tank, and

a safety relief valve at least NPS 1, set to relievar éielow the

maximum allowable working pressure of the tank, shall be
(a) Each hot water heating or supply boiler shall have at leastappliedon the tank.

oneofficially rated safety relief valve, of the automatic reseating ]

type, identified with the VV or HV Symbol, and set to relieve at  (b) High Temperatue \ter to Véter Heat Exchanger

tubesof a heat exchanger to warm water for space heating or hot

(b) Hot water heating or supply boilers limited to a water water supplywithin the service limitations set forth in HG-101,
temperaturenot in excess of 256 may have, ifieu of the the heat exchanger shall be equipped witbor more dficially
valve(s)specified in (a) above, orme more dficially rated tem ratedsafety relief valves that are identified with the VHWV
peratureand pressure safety relief valves of the automatic Symbol,set to relieve at or below the maximum allowable work

HG-400.2 Safety Relief \Alve Requirements for Hot
Water Boilers
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ing pressure of the heat exchangerd of sufcient rated capac HG-602 STEAM GAGES

ity to prevent the heat exchangeessure from rising more than .
10% above the maximum allowable working pressure of the (&) Each steam boiler shall have a steam gage or a compound
vessel. steamgage connected to its steam space or to its water column

or to its steam connection. The gage or piping to the gage shall

(c) High Temperatue Water to Steam Heat Exchanger containa siphon or equivalerevice which will develop and
Whenhigh temperature water is circulated through the coils or maintaina water seal that will prevent stedom entering the
tubesof a heat exchanger to generate low pressure steam, withingagetube. The piping shall be so arranged thatgage cannot
the service limitationset forth in HG-101, the heat exchanger be shut of from the boiler except by eock placed in the pipe
shallbe equipped with one or mordioially rated safety valves atthe gage and provided with a tee— or lever—handle arranged to
thatare identified with the V or HV Symbol, set to relieve at a be parallel to the pipe in which it is located when the cock is
pressurenot to exceed 15 psi, and of ficient rated capacity to  open. The gage connection boiler tapping, external siphon, or
preventthe heat exchanger pressure from rising more than 5 psipiping to the boiler shall be not less than NBS Where steel
abovethe maximum allowable working pressure of the vessel. or wrought iron pipe or tubing is used, the boiler connediuh
For heat exchangers requiring steam pressures greatetihan externalsiphon shall beot less than NP%. Ferrous and nen
psi, refer to Section | or Section VI, Division 1. ferroustubing having inside diameters at least equal todhat

standardpipe sizes listed above may be substituted for pipe.
HG-402 DISCHARGE CAPACITIES OF SAFETY AND

SAFETY RELIEF VALVES (b) The scale on the dial of a steam boiler gage shall be-gradu
atedto not less thaB0 psi nor more than 60 psi. The travel of
HG-402.1 Valve Markings. Each safety or safety relief  the pointer from 0 psi to 30 psi pressure shall be at least 3 in.
valve shall be plainly marked with the required data by the

Manufactureiin such a way that the markings witht be obliter HG-603 WATER GAGE GLASSES
ated in service. Themarkings shall be stamped, etched,
impressedor cast on the valve or on a nameplate which shall be
securelyfastened to the valveThe markings shall include the

(a) Each steam boileshall have one or more water gage
glassesattached to the water column or boiler by means of
valvedfittings not less than NP3, with the lower fitting pre

following: . . X ; - .
o vided with a drain valve of a type having an unrestricted drain
(a) the name or an acceptable abbreviation of the Manufac ,peningnot less tharv; in. in diameter to facilitate cleaning.
turer; . Gageglass replacement shall be possible under presstater W
(b) Manufacturels design or type number; glassfittings may be attached directly to a bailer
c) NPS size in. (the nominal pipe size of the . . . . . .
vaIE/e)inIet)' i pIp Boilers having an internal vertical height of less than 10 in.
' . may be equipped with a water level indicator of the GlassBull
(d) set pressure psi;

Eyetype provided the indicator is of $igfent size to show the
(e) capacity _____Ib/hior capacity ____ Btu/fim waterat both normal operating and low-water ctitefels.
accordancevith HG-402.3;
() year built oralternativelya coding may be marked on the
valves such that the valve Manufacturer can identify the year the
valve was assembled and tested,;

(g9) ASME Symbol as shown in Fig. HG-402.

(b) Thelowest visible part of the water gage glass shall be at
least1 in. above the lowest permissible water level recom
mendedby the boiler ManufactureWith the boiler operating
athis lowest permissible water level, there shathbelanger of
overheatingany part of the boiler

HG-402.2 Authorization to Use ASME Stamp. Each
safetyvalve to which the&€Code Symbol (Fig. HG-402) is to be
appliedshall be produced by a Manufacturer and/or Assembler
whois in possession of a valid Certificate of Authorization. (See
HG-540.))

Eachboiler shall be provided at the time of the manufacture
with a permanent marker indicatirthe lowest permissible
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

FIG. HG-402 OFFICIAL SYMBOL FOR SAMP sure,temperature, and corrosive conditions expected in service.
TO DENOTE THE AMERICAN SOCIETY OF MECHANI (c) In electric boilers of the subngerd electrode typehe

CAL ENGINEERS’ SANDARD watergage glass shall ks located to indicate the water levels
both at startup and undenaximum steam load conditions as

ARTICLE 6 tablishedby the Manufacturer

INSTRUMENTS, FITTINGS, AND CONTROLS establishedy the Manutacture

_ (d) In electric boilers of the resistance elentgpe, the low
HG-600 GENERAL estvisible part of the water gage shall be locatelast 1 in.

All instruments, fittings, and controls described in this-Arti @bove the lowest permissible water level specified the

cle shall be installed prior to operation. Manufacturer. Each electric boiler of this typghall also be
equipped with an automatic low-water ctitoh each boiler
HG-601 FOR STEAM HEATING BOILERS pressureressel so located as to automatically ctitted power
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supplyto the heatingelements before the surface of the water (@) Each automatically fired steaon vapor—system boiler
falls below the visible part of the glass. shallhave an automatic low-water fuel cdted located as to
automaticallycut of the fuel supply when the surface thie
(e) Tubular water glasses on electric boilers having a normal waterfalls to the lowest visible part of the water gage glass. If
water content not exceeding 1@@al shall be equipped with a  awater feeding device is installed, it shall be so constructed that
protectiveshield. the water inlet valve cannot into the boiler through the float

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

TROL PIPES (b) Such a fuel cutbfor water feeding device may be
o ] ] 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

nectingawater column to a steam boiler shall be 1 in. No outlet attachinga water glass direct to a bojl@rovided the connec
connectionsexcept for damper regulaideedwater regulator tionsare made to the boiler with nonferrous tees ernét less
steamgages, or apparatughich does not permit the escape of thanNPS1/2 between the boiler and the water glass so that the
any steam or wateexcept for manually operated blowdowns, waterglass is attached directly and as close as possible to the
shallbe attached to a water column or the piping connecting a poiler; the run of the tee or Y shall take the water glass fittings,
watercolumn to a boiler (see HG-705 for introduction of feed  andthe side outlet or branch of the tee or Y shall take the fuel

waterinto a boiler). If the water column, gage glass, low-water cutoff or water feeding device. The ends of all nipples shall be
fuel cutof, or other water level contrdevice is connected to the  reamedo full-size diameter

boiler by pipe and fittings, no shufofalvesof any type shall be

placedin such pipe, and a cross or equivalent fitting to which (c) Fuel cutdfs and water feeding devices embodying a-sepa
drain valve and piping mape attached shall be placed in the ratechamber shall have a vertical drain pipe and a blovadfe
water piping connection at every right angle turnfagilitate not less than NPS 3/4, located at the lowest point in the water
cleaning. The water column drain pipe and valve shall be not equalizingpipe connections so that the chamber and the equaliz
lessthan NPS 3/4. ing pipe can be flushed and the device tested.

(b) The steam connectiots the 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 parnf the head, and the water connection shall be () Each module of a modulateam heating boiler shall be

takenfrom a pointnot above the center line of the shell. For a equippedaith:

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 shallibade on an end section (2) water gage glass, see HG-603
notless than é. below the bottom connection to the water gage

glass. (3) pressure control, see HG-605 (a)

HG-605 PRESSURE CONTROL (4) low water cutdf see HG-606

(b) The assembled modular steam boiler shall &lso

Eachautomatically fired steam boiler shall be protedteth equippedwith pressure control, see HG—605 (b).

overpressurdy two pressure—operated controls.

o , , , HG-610 FOR HOT WATER HEATING OR HOT WATER
(a) Each individual automatically firesteam boiler shall  syppLY BOILERS

havea safety limit control that will cut bthe fuel supply to pre

vent steam pressure from exceeding the 15npgimumallow- HG-611 PRESSURE OR AODITUDE GAGES
ableworking pressure of the boileEach control shall be cen ) .
structedto prevent a pressure setting above 15 psi. (a) Each hot water heating or hot water supply boiler shall

havea pressure or altitudgage connected to it or to its flow eon
(b) Each individual steam boiler each system of com nection in such a manner that it cannot be sliditarh the boiler
monly connectediteam boilers shall have a control that will cut  €xcept by a cock with tee or lever handle, placed on the pipe near
off the fuel supplyvhen the pressure reaches an operating limit, thegage. The handle of the cock shall be parallel to the pipe in
which shall be less than the maximum allowable pressure. ~ Whichit is located when the cock is open.

(c) Shutof valves of any type shall not be placed in the steam (b) The scale on tr_]e dial of the pressure or altitude gage shall
pressure connection between the boiler and the controls P€graduated approximately twt less than’z nor more than
describedn (a) and (b) above. These controls shall be protected 3-1/2times the pressure at which the safety relief valve is set.
with a siphon or equivalent means of maintaining a water seal
that will prevent steam from enteritige control. The control
connectionboiler tapping, external siphon, or piping to the
boiler shallnot be less than NPS 1/4, but where steel or wrought HG-612 THERMOMETERS
iron pipe or tubing isised, they shall not be less than NPS 1/2.

The minimum size of an external siphon shall be NRSor 3/8 Eachhot water heating or hot water supply boiler shall have
in. 0.D. nonferrous tubing. a thermometeso located and connected that it shall be easily

readable. The thermometer shall be so locatieat it shall at all
HG-606 AUTOMATIC LOW-WATER FUEL CUT OFF timesindicate the temperature of the water in the boiler at or near
AND/OR WATER FEEDING DEVICE the outlet.

(c) Piping ortubingfor pressure- or altitude—gage connec
tions shall be of nonferrous metal when smaller than NPS 1.
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HG-613 TEMPERATURE CONTROL (2) low water fuel cutdf see HG-614

Eachautomatically fired hot watéreating or hot water sup ~ HG-620 FOR ALL BOILERS

gg’rgﬁl‘z[zgae':r:t%gﬁt:d from over-temperature by tWe tem - 621 INSTRUMENTS, FITTINGS, AND CONTROLS
' MOUNTED INSIDE BOILER JACKETS

(a) Each individual automaticalfjred hot water heating or
hot water 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.

Any or all instruments, fittings, and controls required by
theserules may be installed inside of boijackets provided the
watergage on a steam boiler is accessible without theofise
toolsand provided the water gage and pressure gage on a steam
boiler or the thermometer and pressure gagewater boiler are
visible through an opening or openings at all times.

(b) Each individuahot water heating or hot water supply HG-630 ELECTRIC WIRING
boiler or each system of commonly connected boilers without

interveningvalves shall have a control thaill cut off the fuel HG-632 TYPE CIRCUITRY TO BE USED

supply when the system water temperature reaches a preset ) . o

watertemperature. positively grounded and shall operate at 150 V or le3ae of
the two following systems may be employedorovide the con

HG-614 LOW-WATER FUEL CUT OFF trol circuit.

(a) Each automatically fired hot water boiler with heat input (@) Two—Wre Nominal 120 V Systenit/Separate Equip
greaterthan 400,000 Btu/hshall have an automatic low-water ~ment Gound Conductor
fuel cutof that has beedesigned for hot water service, and it
shall be solocated as to automatically cutf efie fuel supply
whenthe surface of the water falls to the level established in (b)
below (see Fig. HG-703.2).

(1) This system shall consist of the line, neutral, and equip
mentground conductors. Theontrol panel frame and associ
ated control circuitry metallic enclosures shall be electrically
continuousand be bonded to the equipment ground conductor

(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 establishsdthe boiler
manufactureis satisfactory

(2) The equipment ground conductor and the neutral cenduc
tor shall be bonded together at their origin in the electrical sys
temas required by the NEC.

(3) The line side of the control circuit shall be providéth

(c) A coil-type boiler or a watertube boiler with heat input atime delay fuse sized as small as practicable.

greaterthan 400,000 Btu/hrequiring forced circulation to pre
ventoverheating of the coils or tubes shall have a flow-sensing  (b) Two-Wire Nominal 120 V System Obtained By Using An
deviceinstalled in lieu of the low-water fuel cutabquired in Isolation Transformer

(a) above to automatically cutfdhe fuel supply when the cireu

lating flow is interrupted. (1) The two-wire control circuit shall be obtained from the

secondarnyside of an isolation transforme®©ne wire from the

(d) A means shall be provided for testing the operation of the secondaryof this transformer shall be electrically continuous
externallow—waterfuel cutof without resorting to draining the  andshall be bonded to@nvenient cold water pipe. All metallic
entire system. Such means shall not render the device inoper enclosuref control components shall be securely bonded to
able except as described as follows. If the means temporarily this ground control circuit wire. Thprimary side of the isola
isolatesthe device fronthe boiler during this testing, it shall  tion transformer will normally be a two-wire source wih
automaticallyreturn to its normal positioriThe connection may  potentialof 230 V or 208 V or 440 .V
be so arranged that the device cannot be sfiditarh the boiler

except by a cock placed at the device and provided with a tee or. (2) Both sides of the t\_NO_Wir? prim_ary circuit shall be fused.
lever-handlearranged to be parallel to the pipe in which it is Thehot leg on the Iogd side thfe !solatlon transformer shall be
locatedwhen the cock is open. fusedas small apracticable and in no case fused above the rat

ing of the isolation transformer

HG-615 MODULAR HOT WATER HEATING BOILERS HG-633 LIMIT CONTROLS

(a) Each module of a modular hot water heating boiler shall

. B Limit controls shall be wired on th®t or line side of the cen
be equipped with:

trol circuit.

(1) pressure/altitude gage, see HGF61 HG-634 SHUTDOWN SWITCHES AND CIRCUIT

(2) thermometersee HG-612 BREAKERS

A manually operated remote heating plant shutdown switch
or circuit breaker should be located just outside the boiler room

(b) The assembled modular hot water heating boiler shall doorand marked for easy identification. Consideration should

(3) temperature control, see HG-613(a)

alsobe equipped with: alsobe given tahe type and location of the switch to safeguard
againsttampering. If the boiler room door is on thailding
(1) temperature control, see HG-613(b) exteriorthe switch should be located jursside the dooilf there
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is more than one door to the boiler room, there shosilal switch
locatedat each door

(a) For atmospheric—gas burners, and oil burners where a fan

is on a common shaft with the oil pump, tw@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

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 and safety
relief valves shall be located in the top or side of the haollaey
shallbe connected directly to a tapped or flanged openitigein
boiler, to a fitting connected to the boiler by a short nipple, to a
Y-baseor to a valveless header connecting steam or water
letson the same boileiCoil or header type boilers shall have the
safetyvalve or safety reliefalve located on the steam or hot
wateroutlet end. Safety valves and safety rel@ies shall be
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

HG-701.2 Requirements for Common Connections for
Two or Mor e Valves

(&) 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 afeall be not less than

the combined outlet areas. When the size of the boiler requires

asafety valve or safety relief valve dgar than 4 in. in diame

ter, two or more valves having the required combined capacity
shallbe used. When two or more valves are usattmiler they
may be single, directly attached, or mounted on a Y-base.

HG-701.3 Threaded Connections.A threaded:onnection
may be used for attaching a valve.

HG-701.4 Prohibited Mountings. Safety and safety relief
valvesshall not be connected to an internal pipe in the boiler

HG-701.5 Use of Shutoff \Alves Pohibited. No shutof

WISCONSINADMINISTRATIVE CODE
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pipe, it shall be located close to the valve outlet downstream of
the union.

(b) The dischage fromsafety or safety relief valves shall be
soarranged that there will be no danger of scalding attendants.
The safety or safetyelief valve dischaye shall be piped away
from the boiler to the poiraf dischage, and there shall be previ
sions made for properly draining the piping. The size and
arrangemenof dischage piping shall be independent of other
dischargepiping and shall be such that any pressure that may
exist or develop will not reduce the relieving capacity of the
relieving devices below that required to protect the boiler

HG-703 PIPING

HG-703.1 Provisions for Expansion andContraction.
Provisionsshall be made for the expansiand contraction of
steamand hot water mainsonnected to boilers by providing
substantiahnchorage at suitabpmints and by providing swing
joints when boilersare installed in batteries, so there will be no
unduestrain transmitted to theoilers. See Figs. HG-703.1 and
HG-703.2for typical schematic arrangements of piping incor
poratingstrain absorbing joints for steam and hot water heating
boilers.

HG-703.2 Return Pipe Connections

(&) The return pipe connections of each boiler supplying a
gravity return steam heating system shall be so arranged as to
form a loop substantially as shown in Fig. HG-703.1 sotteat
waterin each boiler cannot be forced out below the safe water
level.

(b) For hand-fired boilers with a normal grate line, the rec
ommendedipe sizes detailed as "A” in Fig. HG-703.1 are NPS
1% for 4 sq ft or less firebox area at the normal grate line, NPS
2Y for areas more than 4 sq ft up to 14.9 sq ft, and NPS¥sfor
sqft or more.

(c) For automatically fired boilers which do not have a nor
mal grate line, the recommended pipe sizes detailed as "A” in
Fig. HG-703.1 are NPS for boilerswith minimum safety
valve relieving capacity 250 Ib/hr or less, NR% for boilers
with minimum safety valve relieving capacity from 251 Ib/hr to
2000Ib/hr, inclusive, and NPS 4 for boilers withore than 2000
Ib/hr minimum safety valve relieving capacity

(d) Provision shall be made for cleaning the interior of the
returnpiping at or close to the boile¥washout openings may be
usedfor return pipe connections and the washout plug placed in
atee or a cross so that the plug is directly opposite and as close
aspossible to the opening in the boiler

of any description shall be placed between the safety or safety

relief valve and théoiler, or on dischaye pipes between such
valvesand the atmosphere.

HG-701.6 Safety and Safety Reliefalve Discharge
Piping

(&) A dischage pipeshall be used. Its internal cross—
sectionalarea shall be not less than the full area of the valve out
let or of the total othe valve outlets dischging there into and
shallbe as short and straigh$ possible and so arranged as to
avoid undue stress on the valve or valves. A union fvay
installedin the dischage piping close to the valve outlet. When
an elbow is placed om safety or safety relief valve dischar
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HG-705 FEEDWATER AND MAKEUP W ATER
CONNECTIONS

(a) Steam Boilers. Feedwater or water treatment shall be
introducedinto a boiler througlthe return piping system. Alter
natively, feedwater or water treatment may be introduced
throughan independent connection. The water flow from the
independentconnectionshall not dischage 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 pressage.
Thefeedwater pipe shall be provided with a check valve near the
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boiler and a stop valve or cock between he check valve and the TABLE HG-709.1
boiler or between the check valve and the return pipe system. EXPANSION TANK CAPACITIES FOR GRA/ITY

HOT WATER SYSTEMS

(b) HotWater Boilers. Makeup water may be introduced into ) ] )
a boiler throughthe piping system or through an independent ~ (Basedon two-pipe system with average operatmgter
connection. The water flow from the independent connection temperaturel70°F, using castron column radiation with heat
shallnot dischage directly against parts of the boiler exposed to €Mmissionrate 150 Btu/hr sq ft equivalent direction radiation)
direct radiant heat from thére. Makeup water shall not be -
introducedthrough openings or connections provided exclu  Installed Equivalent
sively for inspection or cleaning, safetglief valve, pressure  Direct Radiation, sq ft _
gage,or temperaturgage. The makeup water pipe shall be pro [Note (1)] Tank Capacitygal
videdwith a check valve near the boiler and stop valve or cock Up to 350 18
betweenthe check valve and tHeoiler or between the check

valve and the piping system. Up to 450 21
Up to 650 24
HG-707 OIL HEATERS
Up to 900 30
(a) A heater for oil or other liquid harmful to boiler operation Up to 1100 35
shallnot be installed directly in treteam or water space within
aboiler. Up to 1400 40
Up to 1600 2-30

(b) Where an external type heafer such service is used,
meansshall beprovided to prevent the introduction into the  Up to 1800 2-30
boiler of oil or other liquid harmful to boiler operation. Up to 2000 2_35

HG-709 PROVISIONS FOR THERMAL EXP ANSION IN Up to 2400 2-40
HOT WATER SYSTEMS

Note: (1) For systems with more than 2400 sq ft of installed equivalent direct
waterradiation, the required capacity of the cushion tank shall be increased on the
All hot water heating systems incorporating hot water tanks basisof 1 gal tank capacity/33 sq ft of additional equivalent direct radiation.

or fluid relief columns shall be so installed as to prevent freezin
undernormal operating conditions. P ’ TABLE HG~709.2
EXPANSION TANK CAPACITIES FOR FORCED HOT

HG-709.1 Heating Systems Wh Open Expansion Tank. WATER SYSTEMS

An indoor overflow from the upper portion of te&pansion
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.

(Basedon average operating watmperature 193, fill
pressurel2 psig, and maximum operating pressure 30 psig)

Tank Capacities, gal

HG-709.2 Closed Heating Systems. An expansion tank System dlume, Prepressurized  Nonpressurized
shall be installed that will be consistent with the voluarel gal Diaphragm Vpe Type
capacityof the system. If the system is designed for a working 100 ) 15
pressuredf 30 psi or less, the tank shall be suitably designed for
a minimum hydrostatic test pressure of 75 @sipansiortanks 200 17 30
for systems designed to operate ab8@epsi shall be con 300 o5 45
structedin accordance with Section VIII, Division 1. Provisions
shallbe made for draining the tank without emptying the system, 400 33 60
exceptfor prepressurized tanks. 500 42 75

The minimum capacity othe closed type expansion tank 1000 83 150
may be determined fromables HG-709..and HG-709.2 or 2000 165 300

from the following formula where the necessary information is
available: Note: (1) System volume includes volume of wateboiler, radiation, and pip
' ing, not including the expansion tank. Expansion tank capaeiteedased on an
acceptancéactor of 0.4027 forprepressurized types and 0.222 for nonprepressur

V=[(0.00041T-0.0466)Y/[(P</Pr)—(P«/Po)] ized types. A procedure for estimating system volumedatetmining expansion
tank sizes for other design conditions may be found in Chapt#iti® 1987 Sys

where temsand Applications ®¥lume of the ASHRAE Handbook.

V= minimum volume of tanks, gal HG-709.3 Hot Water Supply Systems. If a system is

equippedwith a checkvalve or pressure reducing valve in the

Vs = volume of system, not including tanks, gal cold water inlet line, consideration should be given to the instal

T = average operating temperatufre, lation of an airtight expansion tank athersuitable air cushion.
) _ Otherwise due to the thermal expansion of the wetes safety
P, = atmospheric pressure, psia relief valve may lift periodically If an expansion tank is pro

vided, it shall be constructed in accordance with Section VI,
Division 1. Except for prepressurized tantsich should be
P, = maximum operating pressure, psia installedon the cold water side, provisions shall be made for

P; = fill pressure, psia
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draining the tank without emptying the system. See Fig. SupplyValve - Number ()

HLW-809.1for a typical acceptable installation. Do Not Close Vithout Also

HG-710 STOP VALVES Closing Return ®lve— Number ()

HG-710.1 For Single Steam BoilersWhen a stop valve Return \alve ~ Number ()

is used in the supply pipe connection of a single steam boiler Do Not Close Mithout Also Closing Supply
thereshall be one used in the return pipe connection. Valve-Number ()
HG-710.2 For Single Hot Véter Heating Boilers HG-715 BOTTOM BLOWOFF AND DRAIN V ALVES
(a) Stop valves shall be locatedaat accessible point in the (a) Bottom Blowoff &ve. Each steam boiler shall have a-bot

supplyand return pipe connections as near the boiler nozzle astom blowoff connection fitted with a valve or cock connected to
is convenient and practicable, of a single hot water heating boilerthe |owest water space practicable withmanimum size as
installationto permit draining the boiler without emptying the  shownin TableHG-715. The dischge piping shall be full size
system. to the point of dischae.

(b) When the boiler is located above the system can be
drainedwithout drainingthe system, stop valves may be elimi
nated.

(b) Boilers having a capacity of 25 gal or less are exempt
from the above requirements, except that they must have 3/4 in.
NPSminimum drain valve.

HG-710.3 For Multiple Boiler Installations. A stop valve (c) Drain \alve. Each steam or hot water boiler sheive
shallbe usedn each supply and return pipe connection of tWo  gneor 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 shall bei3/4The

_ dischargepiping shall be full size¢o the point of dischae.

HG-710.4 Type of Stop \alve(s) Whenthe blowof connection is located at the lowest water-con

(a) All valves or cocks shall conform with the applicable-por  tainingspace, a separate drain connection is not required.

tions of HG-203 and may be ferrous or nonferrous. . . o )
(d) Minimum Pessue Rating. The minimum pressurating

(b) Theminimum pressure rating of all valves or cocks shall of valves and cocks used for blowof drain purposes shall be
beat least equal to the pressure stamped upon the, aoitethe atleast equal to the pressure stamped on the boiler but in no case
temperatureating of such valvesr cocks, including all internal  lessthan 30 psi.The temperature rating of such valves and cocks

componentsshall be not less than 298 shallnot be less than 25B.
(c) Valves orcocksshall be flanged, threaded or have ends TABLE HG-715
suitablefor welding or brazing. SIZE OF BOTTOM BLOWOFF PIPING,

(d) All valves or cocks with stems or spindles shall have VALVES, AND COCKS

adjustablepressure type packing glands and, in addition, all plug

type cocks shall be equipped with a guard or gland. The plugor ~ Minimum Required Blowoff Piping,
other operating mechanism shall be distinctly marked in line  Safety \alve Capacity Valves, and Cocks
with the passage to indicate whether it is opened or closed. Ib of steam/hr [Note (1)] Size, in. (min.)

(e) All valves or cocks shall have tight closwienunder Up to 500 3/4
boiler hydrostatic test pressure. 501 to 1250 1

1251 to 2500 1-1/4

HG-710.5 Identification of Stop Valves by Tags. When 2501 to 6000 1-1/2
stopvalves are used, they shall be properly designated substan 6001 and lager 2
tla”y as follows by tags of metal or other durable material fas Note: (1) To determine the dischge capacity of safety relief valves in terms
tenedto them: of Btu, the relieving capacity in Ib of steam/hr is multiplied by 1000.
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EXCERPTS FROM:
ASME BOILER AND PRESSURE VESSEL CODE

SECTION VI
PRESSURE VESSELS
1998 EDITION

INTRODUCTION 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.
Theselaws or regulations should be reviewed to determine size
or service limitations of the coverage which nimeydiferent or
morerestrictive than those given here.

U-1(a)(1) The Forward provides the basis for the rules
describedn this Division.

U—_l(a)(2) For the scope of this Division, pressure _vessels are  y-1(c)(2) Based on the Committsetonsideration, the fol
containersfor the containment of pressure, either internal or |oing classes of vessels are not included in the scope of this
external. This pressure may be obtained from external Division; however any pressure vessel which meets all the

source,or by the ap_plication of heat from a direct or indirect applicablerequirements of this Division may be stamped with
source,or any combination thereof. the Code U Symbol:

U_l(a)(S) Thls DiViSiOn Contains mandatory I’equirements, (a) those W|th|n the scope Of Other Sections;
specific prohibitions, and nonmandat@yidance for pressure
vesselmaterials, design, fabrication, examination, inspection, (b) fired process tabular heaters;
testing, certification, and pressure relief. The Code does not
addressall aspects of these activities, and those aspects which  (C) pressure containers which are integral parts or compo
ited. Engineering judgment must be consisteith the philose pumps,compressors, turbines, generators, engines, and hydrau
phy of this Division, and such judgments must never be used to lic or pneumatic cylinders where the primary designsider
overrulemandatory requirements or specific prohibitions of this ation and/or stresses are derived from the functional require
Division. See also informative and nonmandatory guidance Mentsof the device;
regardingmetallugical phenomena in Appendix 6 of Section II,

PartD (d) except as covered in U-1(Btructures whose primary

functionis the transport of fluids from one location to another

U-1(b) This Division is divided into three Subsections, Man ~ Within a system of which itis an integral part, that is, piping sys
datory Appendices, and Nonmandatohppendices. Subsec ~ €MS;
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 requiremeaypl-
cableto the several classesmfterials used in pressure vessel
construction. It consists of Parts UCS, UNBHA, UCI, UCL,
UCD, UHT, ULW, andULT dealing with carbon and low alloy (f) a vessel for containing watander pressure, including
steels,nonferrous metals, high alloy steels, cast iron, efadi thosecontaining air the compression of which serves only as a

lined material, cast ductile iron, ferritic steels with properties cygshion, when none of the following limitations are exceeded:
enhancedy heat treatmenlayered construction, and low tem

(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 floyprovided that pres
surecontaining parts ofuch components are generally recog
nizedas piping components or accessories;

peraturematerials, respectivelySection Il, Part D also contains (1) a design pressure of 300 psi;
tablesof maximum allowable stress values for these classes of ]
materials. (2) a design temperature of 210

The Mandatory Appendices address specific subjects not ~ (9) @ hot water supply storage tan&ated by steam or any
coveredelsewhere irthis Division, and their requirements are other indirect means when none of the following limitations is
mandatorywhen the subject covered is included in construction €xceeded:
underthis Division. The Nonmandatory Appendices provide . .
informationand suggested good practices. (1) & heat input of 200,000 Btu/hr;

U-1(c)(1) The scope of this Division has been established to (2) awater temperature of 219

identify the components and parameters considered in formulat  (3) a nominal water containing capacity of 120 gal;

ing the rules given in this Division. Laws or regulations issued

by municipality state, provincial, federal, or othemforcement (h) vessels having an internal or external operating pressure
or regulatory bodies having jurisdictiaat the location of an (see3-2) not exceeding 15 psi with no limitation on size [see
installation establish the mandatory applicability of the Code UG-28(e)];
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(i) vessels having an inside diameteidth, height, ocross U-1(g)(3) vessels in which steais generated but not with
sectiondiagonalnot exceeding 6 in., with no limitation on length  drawnfor external use.

of vessel or pressure; . . .
U-1(h) Pressure vessels or parts subject to direct firing from

(i) pressure vessels for human occupancy the combustion of fuel (solid, liquidyr gaseous), which are not
within the scope of Sectionsll|, or IV may be constructed in

U-1(d) The rules of this Division have been formulated on accordance with the rules of this Division [see UW-2(d)].
the basis of design principles and construction practices applica
ble to vessels designed for pressures not exceeding 3000 psi. For U-1(i) Gas fired jacketed steam kettles with jackgtrating
pressuresibove 3000 psi, deviations from and additions to these Pressuresiot exceeding0 psi may be constructed in accord
rulesusually are necessary to meet the requiremerdssifn ancewith the rules of this Division (see Appendix 19).
principlesand construction practices fitrese higher pressures.
Only in the event that after having applied these additional
designprinciples and construction practices the vessel stilkcom
plies with all of the requirements of this Division may it be
stampedwith the applicable Code symbol.

U-1(j) Pressure vessels exclusive of those covered in
U-1(c),U-1(g), U-1(h), and U-1(i) that are not requirecttoy
rulesof this Division to be fully radiographed, which are notpro
vided with quick actuating closures (see UG-35), and that do not
exceedthe following volume and pressure limits may be
U-1(e) In relation to the geometry of pressure containing €xe€mptedrom inspection by Inspectors, as defined in UG-91,

parts,the scope of this Division shall include the following: ~ Providedthatthey comply in all other respects with the require
mentsof this Division:

U-1(e)(1) where external piping; other pressure vessels
including heat exchangerspr mechanical devices, such as
pumps,mixers, or compressors, are to be connected to the ves
sel:

U-1(j)(1) 5 cu ftin volume and 250 pdésign pressure; or
U-1(j)(2) 3 cu ftin volume and 350 psi design pressure;

. ) . . . U-1(j)(3) 2% cu ft in volume and 600 psi design pressure.
(a) thewelding end connection for the first circumferential

joint for welded connections [see UW-13(g)]; In an assembly of vessels, the limitations in (1) through (3)
] o ) aboveapply to each vessel and not the asserabla whole.
(b) the first threaded joint for screwed connections; Straightline interpolation for intermediateolumes and design

pressuress permitted. ¥ssels fabricated in accordance with
this rule shall be marked with the "UM” symbol in Fig. UG-6L
sketch (b) and with the data required in UG6:1 Certificate®f
Complianceshall satisfy the requirements of UG-120(a).

(c) the face ofhe first flange for bolted, flanged connections;

(d) the first sealing surface for proprietamgnnections or fit
tings;

U-1(k) The degree of nondestructive examination(s) and the
acceptancstandards beyond the requirements of Ehidgsion
shall be a matter of prior agreement betweénerManufacturer
and user or his designated agent.

U-1(e)(2) where nonpressure parts are welded directly to
either the internal or external pressure retainigface of a
pressuresesselthis scope shall include the design, fabrication,
testing,and material requirements established for nonpressure
partattachment®y the applicable paragraphs of this Division; -2 GENERAL

U-1(e)(3) pressure retaining covers for vessel openings,  (a) The user ohis designated agent shall establish the design
suchas manhole and handhole covers; requirementgor pressure vessels, taking into consideration fac
torsassociateavith normal operation, and such other conditions

U-1(e)(4) the first sealing surface fproprietary fittings or asstartup and shutdown.

componentgor which rules are not provided by this Division,

suchas gages, instruments, and nonmetallic components. Suchconsideration shall include but shall not be limited to
L o thefollowing:
U-1(f) The scope of the Division includes provisions for
pressuregelief devices necessaty satisfy the requirements of (1) the need for corrosion allowances;

UG-125 through UG-136 and Appendik.1 — .
(2) the definition of lethal services. For example, see

U-1(g) Unfired steam boilers as defined in Section | shall be UW-2(a).

ith the rules of ion | or this Divi ,
gic:)r:]s[tsrggta@_alczcso(rg;l gﬁfjﬁ'\t,vizigﬁ es of Section | or this Divi (3) the need for postweld heat treatment beyondeteire

mentsof this Division and dependent on service conditions;
The following pressure vessels in which steam is generated
shall be constructed iaccordance with the rules of this Divi
sion:

(4) for pressure vessels in which steam is generatedqter
is heated [see U-1(g) and (h)], the need for piping, valves,
instruments,and fittings to perform the functions covered by

U-1(9)(1) vessels known as evaporators or heat exehang PG-59through PG-61 of Section I.
ers; PRESSURE RELIEF DEVICES

U-1(g)(2) vessels in which steam is generated by the use of yz_125 GENERAL
heatresulting from operationf a processing system containing
a number of pressure vessels such as used in the manufacture of (a) All pressure vessels within the Scope of this Division,
chemicaland petroleum products; irrespectiveof sizeor pressure, shall be provided with pressure
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relief devices in accordance with thequirements of UG-125  replacementand repair and so thttey cannot be readily ren
throughUG-137. It is the responsibility of the user to ensure deredinoperative (see Appendix M), and should be selected on
that the required pressurelief devices are properly installed thebasis of their intended service.

prior to initial operation. These pressure relief devices need not

be suppliedby the vessel ManufacturerUnless otherwise (t_a) Pressure relief valves or'nonreclosing pressure relief
definedin this Division, the definitions relating to pressure relief devicesmay beused to protect against overpressure. Nonreclos
devicesin Section 2 of ASME PTC 25 shall apply ing pressure relief devices may be used either algritagpli-
cable,in combination with pressure relief valves on vessels.
(b) An unfired steam boileas defined in U-1(g), shdlle 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
equippedwith pressure relief devices required by Section NSO  grative. where a loss of valuable material by leakage showlddiged, or where

far as they are applicable to the service of the particular installa contaminatiorof the atmosphere by leakage of noxious flutilsst be avoided.
tion Theuse of rupture disélevices may also be advisable when very rapid rates ef pres
' surerise may be encountered.

(c) All pressure vessels other than unfistekm boilers shall (f) Vessels that are wmperate completely filled with liquid
be protected by a pressure relieving device ghatl prevent the shallbe equipped with pressure relief devices designed for lig
pressurefrom rising more than 10% or 3 psi, whichever is uid service, unless otherwise protected against overpressure.
greaterabove the maximum allowable working pressure except

as permitted in (1) and (2) beloSee UG-134or pressure set (9) The pressure relief devices required in (a) above need not
tings.) beinstalled directly on a pressure vessel when the source of pres

sureis external to the vessel arsdunder such positive control
(1) When multiple pressure relief devices are provided and that the pressure in the vessel cannot exceed the maximum
setin accordance with UG-134(a), they shall prevent the pres allowableworking pressure at the operating temperature except
surefrom rising more than 16% or 4 psi, whichever is greater aspermitted in (c) above (see UG-98).

abovethe maximum allowable working pressure. Note: Pressure reducing valves and similar mechanical or electrical control
instruments,except for pilot operated pressure relief valhess permitted in

(2) Where an additional hazard can be created by exposureggs_slfr%ﬁ,‘?nrebgfﬁgcgg\s,ggfgdés Boflntly positive in actiorto prevent excess

of a pressure vessel to fire or other unexpestenices of exter ) )

nal heat, supplemental pressure relief devices shatigtalled (h_) Pressure relief valves fateam service shall meet the

to protect against excessive pressure. Such supplemental pregequirementof UG-131(h).

surere.ligf devices shall be capable pmaven'ging the pressure UG-126 PRESSURE RELIEE \ALVES

from rising more than 21% abowvie maximum allowable

working pressure. The same pressure relief deviegsbe used (a) Safetysafety relief, and relief valves shall be of the direct

to satisfythe capacity requirements of (c) or (c)(1) above and springloaded type.

this paragraph provided the pressetting requirements of

UG-134(a)are met. (b) Pilot operategressure relief valves may be used;-pro
videdthat the pilot is self-actuated atte main valve will open

(3) Pressure relief devices, intendm@mnarily for protection automaticallyat not over the set pressure and will disghats

against exposure of a pressure vessel to fire or other unexpectetlill rated capacity if some essential pafrthe pilot should fail.

sourcesnf external heat installed on vesskés/ing no perma

nentsupply connection and used for storage at ambient tempera  (C) The spring in a pressure relief valve shall not be set for

tures of nonrefrigerated liquefied compressed gasas any pressure moréhan 5% above or below that for which the
excludedfrom the requirements of (c)(1) and (c)(2) above; pro valveis mar_ked, unless the setting is within th_e spring Qesign
vided: rangeestablished by the valve Manufacturer or is determined to

be acceptable to the Manufacturérheinitial adjustment shall
(a) the pressure relief devices are capable of preventing thebe performed by the Manufacturdris authorized representa
pressurdrom rising more than 20% above the maximum allow tive, or an Assembleand a valve data tag shall be provitieat
ableworking pressure of the vessels; identifies the set pressure, capadityd date. The valve shall be
sealedwith a seal identifying the Manufacturéis authorized

(b) the set pressure marked on these devices shatkoeed  representativepr the Assembler performing the adjustment.
the maximum allowable working pressure of the vessels;

N _ o (d) The set pressure tolerances, plus or minupregsure
(c) thevessels have siifient ullage to avoid a liquid full  relief valves shall not exceed 2 psi for pressures up to and-includ
condition; ing 70 psi and 3% for pressures above 70 psi.

(d) themaximum allowable working pressure of the vessels UG-127 NONRECLOSING PRESSURE RELIEF
on which these pressure relief devices are installegtaater DEVICES
thanthe vapor pressure of the stotefiefied compressed gas
atthe maximum anticipated temperature that the gas will reach (&) Ruptue Disk Devices

underatmospheric conditions; and (1) General. Every rupture disk shall have a marked burst

(e) pressure relief valves ustmisatisfy these provisions also ~ Pressure established by rules of UG-137(d)(3) within a

complywith the requirements of UG-129(a)(5), UG-131(c)(2), Manufacturinglesign range at a specifidisk temperature and
andUG-134(d)(2). shallbe marked with a lot numbeThe burst pressure tolerance

at the specified disk temperature shall not exce2dsi for
(d) Pressure relief devices shall tenstructed, located, and  markedburst pressure up to and including 40 psi 5% for
installed so that they are readily accessible fospection, markedburst pressure above 40 psi.
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(2) RelievingCapacity The rated flow capacity of a pressure (3) thecapacity of the combination of the rupture disk device
relief system which usesrapture disk device as the sole relief andthe pressure relief valve may bstablished in accordance
device shall be determined by a value calculated under the with the appropriate paragraphs of UG-132;

requirement®f (a) using a coétient of dischage or (b) using ) .
flow resistances below (4) the space between a rupture disk device and a pressure

relief valve shall be provided with a pressure gage, a try cock,

(a) When the rupture disk device disajes directly to atmo free vent,or suitable telltale indicatof his arrangement permits
sphereand detectionof disk rupture or leakage.

(1) is installed within eight pipe diameters from the vessel ~ (5) the opening provided through the rupture disk, &itest,
nozzleentry; and is sufficient to permit a flow equal to the capacity of trave

[(2) and (3) above], anthere is no chance of interference with
(2) with a length of dischge pipe not greater than five pipe  properfunctioning of the valve; but in no case shall this area be

diametersrom the rupture disk device; and lessthan the area of the inlet of the valve unless the capacity and
functioning of the specific combination of rupture didkvice
(3) the nominal diameters of the inlet and disgkapiping andpressure relief valve have been established by test in accord
are equal to or greater than the stamped NPS designator of thancewith UG-132.
device,

(c) A rupture disk device may be installed on the outlet side
the calculated relievingapacityof a pressure relief system  of a pressure relief valve which is opened by direct action of the
shallnot exceed a value based ondpglicable theoretical flow pressuren the vessel provided:
equation[see UG-131(e)(2) and Appendig]for the various ) . . o
mediamultiplied by a codifcient of dischageK equal to 0.62. (1) the pressure relief valve is S0 designed that it wilfaibt
Thearea A in the theoretical flow equation shall be the minimum 0 Open at its proper pressure setting regardless of any baek pres

netflow area as specified by the rupture disk device Manufac surethat can accumulate between the pressure relief valve disk
turer. andthe rupture disk. The space between the pressure relief valve

disk and the rupture disk shall be venteddaained to prevent
(b) The calculated capacity of any pressure relief system mayaccumulatiorof pressure due to a small amoahleakage from

be determined by analyzing thetal system resistance to flow  thevalve;
This analysis shall take into consideration the flow resistance of . . . .
therupture disk device, piping and piping components including (2_) the pressureelief valve is ample in capacity to meet the
the exit nozzle orthe vessels, elbows, tees, reducers, and valves'requwements)f UG-133(a) and (b);
The calculation shall benade using accepted engineering prac (3) the marked burst pressure of the rupture aigke speei
ticesfor determiningfluid flow through piping systems. This  fieq disk temperature plus any pressure of the outlet piping shall
calculatedrelieving capacity sh_all_be _multlpl_led b_y afactor of texceed the design pressofehe outlet portion of the pres
0.900r less to allow for uncertainties inherevith this method. gy rerelief valve and any pipe or fitting between the valve and the
The certified flow resistanc&r for the rupture disk device,  rypturedisk device. Howevein nocase shall the marked burst
expressedas the velocity head loss, shall be determiited  pressureof the rupture disk at thepecified disk temperature
accordancevith UG-131(k) through (r). plus any pressure in the outlet piping exceed the maximum

allowableworking pressure of the vessel or the set pressure of

(3) Application of Ruptur Disks the pressure relief valve;

_(a)_ A rupture disk device may be used as the sole pressure (4) the opening provided through the rupture digiice
relieving device on a vessel. after breakage is sfi€ient to permit a flow equal to the rated

Note: When rupture disk devices are useds iecommended that the design : ; ; ;
pressureof the vessébe suficiently above the intended operating pressure te pro capamtyof the attaChepressure relief valve without exceedlng

vide suficient magin between operating pressure and rupture disk bursting pres the allowable overpressure;
sureto prevent premature failure of the rupture disk due to fatigue or creep.

(5) any piping beyond the rupture disk cannot be obstructed
Applicationof rupture disk devices to liquid service should be carefully evalu by the rupture disk or fragment;

atedto assure that the design of the rupture disk device and the dynarig eher

the system on which it i;istalled will result in sdicient opening of the rupture (6) the contents of the vessel are clean fluids, free from gum
disk. . . . "
s ming or clogging matterso that accumulation in the space

(b) A rupture disk device may be installed between a pressurebetweerthe valve inlet and the rupture disk (or in any other
relief valve and the vessel provided: let that may be pI’OVIded) will not Clog the Outlet;

(7) the bonnet of the pressure relief valve shall be vented

(1) the combination of the pressure relief valve and the rup .
preventaccumulation of pressure.

turedisk device is ample in capactty meet the requirements of
UG-133(a)and (b); (b) Breaking Pin Device
(2) the marked capacity of a pressure relief valve (nozzle (1) Breaking pin devices shall not be used as single devices

type)when installed with a rupture disk device between the inlet ;¢ only in combination between the presstekef valve and
of the valve and the vessel shall be multiplied by a factor of 0.90 {he vessel.

of the rated relieving capacity of the vablene, or alternatively
the capacity of such a combination shall be established in (2) The space between a breaking pin device and a pressure
accordancavith (3) below; relief valve shall be provided with a pressure gage, a try cock,
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afree vent, or suitable telltale indicatofhis arrangement per
mits detection of breaking pin device operation or leakage.

(3) Each breaking pin device shall have a rated pressure
temperaturat which the pin will break. The breaking pin shall
be identified to a lot number and shall be guaranteed by the
Manufacturerto breakwhen the rated pressure, within the fol
lowing tolerances, is applied to the device:

Rated Pressure, psi

Minimum Maximum  Tolerance, Plus or Minus, psi
30 150 5
151 275 10
276 375 15

(4) The rated pressurd the breaking pin plus the tolerance
in psi shall noexceed 105% of the maximum allowable working
pressureof the vessel to which it is applied.

(5) The rated pressure at the specifieshperature shall be
verified by breaking two omore sample breaking pins from
eachlot of the same material and the sasiee as those to be

DEPARTMENT OF COMMERCE
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placedon the valve or on a plate or plates that satisfy the require
mentsof UG-119. The marking shall include the following:

(1) the name, or an acceptable abbreviation, of the Manufac
turerand the Assembler;

(2) Manufactures design or type number;
(3) NPS size (the nominal pipe size of the valve inlet);

(4) set pressure psi, and, if applicable per
UG-136(d)(4)cold differential test pressure psi;

(5) certified capacity (as applicable):

(a) Ib/hr of saturated steam at an overpressure of 10%%r 3
whicheveris greater for valves certified on steam complying
with UG-131(b); or

(b) gal/min of water at 70F at anoverpressure of 10% or 3
psi, whichever is greater for valves certified on water; or

(c) SCFM (standard cubic feet per minute atf@nd 14.7
psia),or Ib/min, of air at an overpressure of 10% or 3 psi, which
everis greater Valves that are capacity certified in accordance
with UG-131(c)(2) shall be marked “at 20% overpressure.”

used. The lot size shall not exceed 25. The test shall be made

in a device of the same form and pressure dimensieiisat in
which the breaking pin is to be used.

(c) Spring Loaded Noeclosing Pessue Relief Device

(1) A spring loaded nonreclosing pressure relief device; pres
sureactuated by means which permit the spring loguetion

of the deviceto open at the specified set pressure and remain

openuntil manually reset, may be used provided the design of
the spring loaded nonreclosing device is such ifhiie actuat

ing means fail, the device will achieve folpeningat or below

its set pressure. Such a device may not be ussghibination
with any other pressure relief device. The tolerancepaming
point shall not exceed5%.

(2) The calculated capacity rating of a spring loaded nonre
closingpressure relief device shall not exceegke based on
the applicable theoretical formula (see UG-181)the various
media,multiplied by: K = codicient = 0.62.

Thearea A (square inches) in the theoretical formula shall be
theflow 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 have the capacity ofsaring loaded nonfe
closingpressure relief device design certified in general aecord
ancewith the procedures of UG-131, as applicable.

UG- 128 LIQUID PRESSURE RELIEF VALVES
Any liquid pressure relief valve used shall be at least MPS
UG-129MARKING

(a) SafetySafety Relief, Reliefjquid Pressue Relief, and
Pilot Operated Pessue Relief ¥lves. Each safetysafety relief,
relief, liquid pressure reliefand pilot operated pressure relief
valve NPSY: and lager shall be plainly marked by the Manufac
tureror Assembler with the required data in such a way that the
markingwill not be obliterated in service. The marking may be

(d) In addition toone of the fluids specified above, the
Manufacturermay indicate the capacity in other fluids (see
Appendix11).

(6) yearbuilt, or alternativelya coding may be marked on
the valve such that the valve ManufactumerAssembler can
identify the year the valve was assembled or tested;

(7) ASME Symbol as shown in Fig. UG-129.1. The pilbt
apilot operated pressure relief valve shall be plainly marked by
the Manufacturer or Assembler showing the name of the
Manufacturerthe Manufacturés design or typaumbeythe set
pressurén pounds per square inch, and the year built, or alterna
tively, a coding that the Manufacturer can use to identify the year
built.

On valves smaller than NP'G, the markings may be made
on a metal tag attached by wire or adhesive meeting the require
mentsof UG-119 or other means suitable for the service condi
tions.

(b) Safety and safety relief valves certified for a steam dis
chargingcapacity under the provisions of Section | and bearing
the official Code Symbol Stamp of Section | for safety valves
may be used on pressure vessels. fHbted capacity in terms of
otherfluids shall be determineby the method of conversion
givenin Appendix 1. [See UG-131(h).]

FIG. UG-129.1 OFFICIAL SYMBOL FOR SAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD FOR PRESSURE RELIEF
VALVES

(c) Pressue Relief ®Wlves in Combination fth Ruptue Disk
Devices. Pressure relief valves in combination with ruptdiek
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devicesshall bemarked with the capacity as established in

accordanceavith UG-127(a)(3)(b)(2) (using 0.90 factor) or the

combinationcapacity factor established by test in accordance

with UG-132(a) or (b), in additioto the marking of UG-129(a) U D
and(f) below The marking may be placed on the pressure relief

valve or rupture disk device or on a plate or plates that satisfy the
requirement®f UG-119. The marking shall include the follew
ng: FIG. UG-129.2 OFFICIAL SYMBOL FOR SAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL

(1) name of Manufacturer of valve; ENGINEERS'STANDARD FOR RUPTURE DISK DEVICES

(2) design or type number of valve; () Spring Loaded Noeclosing Pessue Relief Devices.
] ) Spring loaded nonreclosing pressure relief devices shall be

(3) name of Manufacturer of rupture disk device; markedin accordance with (a) aboescept that the Code Sym
) ] ) bol Stamp is to be applied only when the capacity has beer estab

(4) design or type number of rupture disk device; lishedand certified in accordance with UG-127(c)(3) atid

] o ) otherrequirements of UG-130 have been met.
(5) capacity or combination capacity factor;
UG-133 DETERMINA TION OF PRESSURE RELIEV-
(6) name of ayanization responsible for this marking. This ING REQUIREMENTS
shallbe eithetthe vessel usgvessel Manufacturgrupture disk

Manufacturerpr pressure relief valve Manufacturer (a) Except as permitted in (b) belotive 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
generatear 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.

(d) Pressue Relief ¥lves in Combination itth Breaking Pin
Devices. Pressure relief valves in combination with breaking
pin devices shall be marked in accordance with (a) above. In
addition,the rated pressushall be marked on the breaking pin
andthe breaking pin housing.

(e) Ruptue Disk DevicesEvery rupture disk shall be plainly (b) Pressureelief devices as permitted in UG-125(c)(2), as
markedby theManufacturer in such a way that the marking will protectionagainst excessive pressure caused by exposure to fire
not be obliterated in service. The rupture disk marking may be or other sources of external heat, shall havelieving capacity
placedon the flange of the disk or on a metal tab that satisfies thesufficient to prevent the pressure from rising more than 21%
requirement®f UG-119. The marking shall include the follew  abovethe maximum allowable working pressure of the vessel
ing: 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.

(1) thename or identifying trademark of the Manufacturer;

(2) Manufacturés design or type number;

(3) lot number; (d) Heat exchangers and similar vessels shall be protected
with apressure relief device of fiafent capacity to avoid over
(4) disk material; pressurén case of an internal failure.

(e) The oficial rated capacityor the certified flowresistance

(5) size_____ (NPS of rupture disk holder); andminimum net flow area, of a pressure relief device shall be
N that which is stamped on the device agdaranteed by the
(6) marked burst pressure psi; Manufacturer.
(7) specified disk temperature °F: (f) The ratedoressure relieving capacity of a pressure relief
valve for other than steam or air shall be determined by the
(8) minimum net flow area sqin.; methodof conversion given in AppendixL1
» . . (g) To prorate the relieving capacity at any relieyimgssure
(9) certified flow resistanckr ____; greaterthan 1.1, as permitted under UG-125,naultiplier
o may be applied to the 6€ial relieving capacity of a pressure
(10) ASME symbol as shown in Fig. UG-129.2; relief device as follows:
(11) year built, or alternativelya coding maye marked on P+14.7

the rupture disk such that the rupture disk device Manufacturer  1.1Qp + 14.7
canidentify the year the rupture disk device was assembled and

tested. where

P = relieving pressure, psig

Items(1), (2), and (5) above and flow direction shall also be
markedon the rupture disk holder p = set pressure, psig
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For steam pressures above 1500 psig, the above multiplier isspacein the vessel which is to be protected. Pressure relief
notapplicable. For steam valves with relieving pressgireater devicesintended foruse in liquid service shall be connected
than1500 psig and less than or equal to 3200 psig, the capacitybelowthe normal liquid level.
at relieving pressures greater than p.HEhall be determined ) ) o
usingthe equation for steam and the correction factor for high  (0)(1) The opening through all pipe, fittings, and nonreclos
pressuresteam in UG-131(e)(2) witthe permitted absolute  ing pressure relief devices (if installed) between a pressure ves

relieving pressure and the cdiefent K for that valve design. sel and itressure relief valve shall have at least the area of the
pressuragelief valve inlet. The characteristio§this upstream

UG-134PRESSURE SETTING OF PRESSURE RELIEF systemshall be such that the pressure drop will not reduce the
DEVICES relieving capacity below that required or adverselfeetf the

. . L roperoperation of the pressure relief valve.
(a) When a single pressure relief device is used, the set presp perop P

suremarked on the device shall not exceed the maxi@ion- (2) The Opening in the vessel wall shall be designed to pro

able working pressure ttie vessel. When the required capacity vide unobstructed flow between the vessel and its pressure relief

is provided in more than one pressure relief device, only one device. (See Appendix M.)

pressurerelief device need be set at or below thaximum

allowableworking pressure, and the additional pressure relief  (c) When two or more required pressure relief devices are

devicesmay be set to open at higher pressures but in no case aplacedon one connection, the inlet internal cross-sectiares

apressure higher than 105% of the maximum allowable working of this connection shall be either sized to avoid restricting flow

pressureexcept as provided in (b) below to the pressure relief devices or made at least equal to the com
binedinlet areas of the safety devices connected to it. The flow

(b) For pressure relief devices permitiledJG-125(c)(2) a5 characteristic®f the upstrearsystem shall satisfy the require
protection against excessive pressure caused by exposure to firgentsof (b) above. (See Appendix M.)

or other sources of external heat, the device ma&gmessure

shallnot exceed 0% of the maximum allowable workiqyes (d) There shall be no intervening stop valves between the
sureof the vessel. If such a pressure relief device is used to meevesseland its pressureelief device or devices, or between the
the requirements of both UG-125(c) and UG-125(c)(2), the pressurerelief device or devices and the point of disglear
device marked set pressure shall not be over the maximum except:

allowableworking pressure. N
(1) when these stop valves are so constructed or positively

(c) The pressure relief device set pressinall include the  controlledthat the closing ofhe maximum number of block
effectsof static head and constant back pressure. valvespossible at one time will not reduce the pressure relieving
. capacityprovided by theinafected relieving devices below the
(d)(1) The set pressure tolerance for pressure relief valves pacityp y 9

; ; ) ““requiredrelievin ity; or
shallnot exceed2 psi for pressures up to and including 70 psi equiredrelieving capacity; o

and+3% for pressures above 70 psi, except as covered in (d)(2) (2) under conditions set forth in Appendix M.
below.
(e) The pressure relief devices on all vessels shall be so

(2) The sepressure tolerance of pressure relief valves which installedthat their proper functioning will not be hindered by the
comply with UG-125(c)(3) shall be within -0%, +10%. natureof the vesset contents.

(e) The burst pressure tolerance for rupture disk devices at
the specified disk temperature shall not exce2gsi of marked
burstpressure up to 40 psi anli% of marked burst pressure 40
psiand over

(f) Dischage lines from pressure relief devices shall be
designedo facilitate drainage or shdle fitted with drains to
preventliquid from lodging in the dischge side of the safety
device,and such lines shall lead to a safe place of digeharhe
UG-135 INSTALLATION size of the dischage lines shall be such that any pressure that

may exist or develop will not reduce the relieving capacity of the

(a) Pressureelief devices intended for use in compressible pressureelief devices below that required to properly protect
fluid service shall be connected to the vess#iénvapor space  thevessel, or adverselyfatt the proper operation of the pres
aboveany contained liquid or to piping connected to the vapor sure relief devices. [See UG-136(a)(8) and Appendix M.]
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EXCERPTS FROM:

POWER PIPING CODE
ANSI/ASME B31.1
1998 EDITION

FOREWORD doesnot do away with the need for the designer or for competent
engineeringudgment.
The general philosophy underlying this Power Pipbade ) ) )
is to parallel those provisions of Section I, Power Boilers, of the 10 thegreatest possible extent, Code requirements for design
ASME Boiler and Pressuree¢sel Code, as they candplied are stated in terms of basic design principles and formulas.
to power piping systems. The Allowable Stressluds for Theseare supplementeais necessary with specific requirements
power piping are generally consistent with those assigned for to assure uniform application of principles and to guide selection
powerboilers. This Code is more conservative than some other @ndapplication of piping elements. The Code prohibits designs
piping codes, reflecting the need fong service life and maxi andpractices known to be unsafe asahtains warnings where

mum reliability in power plant installations. 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 comalete
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 desgner
responsibldor demonstrating the validity of his approach.

The Power Piping Code as currently written does ndedif
entiatebetween the design, fabricaticemd erection require
mentsfor critical and noncritical piping systemexcept for cer
tain stress calculations and mandatagndestructive tests of
weldsfor heavy wall, high temperature applications. The prob
leminvolved is to try to reach agreement on howvaluate crit
icality, and to avoid the inferentlkat noncritical systems do not

requirecompetence in design, fabrication and erectiSBome This Code Section includes:
day such levels of quality may be definable, so that the need for ) o
the many diferent piping codes will be overcome. (1) references to acceptable material specifications and com

ponentstandards, including dimensional requirements and pres
Thereare many instances where the Code serves to warn asure—temperatunetings;
designerfabricator or erector against possible pitfalls; but the 5 . for desi f sembli
Codeis not a handbook, and cannot substitute for education, . ( )_requ_lrements or. esign of components assemblies,
experienceand sound engineering judgment. including pipe supports;
(3) requirements and dafar evaluation and limitation of

Nonmandatory Appendices arecludedin the Code. Each  gyressesreactions, and movements associated with pressure,
containsinformationon a specific subject, and is maintained temperaturechanges, and other forces;

currentwith the Code. Although written in mandatory language,
theseAppendices are fdred for application at the usediscre (4) guidance and limitations on the selection and application
tion. of materials, components, and joining methods;

The Code never intentionally puts a ceililigit on conserva (5) requirements for the fabrication, assemblyd erection
tism. A designer is free to specify more rigid requirements as he ©f Piping; and
feelsthey may be justified. Conversgtydesigner who is capa (6) requirements for examination, inspection, and testing of
ble of a more rigorous analysis tharsgecified in the Code may piping.
justify a less conservative design, and still satisfy the basic intent
of the Code. It is intended that this Edition @ode Section B31.1 and any
subsequenfAddenda not be retroactive. Unless agreement is
The Power Piping Committee strivés keep abreast of the  specifically made between contracting parties to use another
currenttechnological improvements in new materials, fabrica issue,or theregulatory body having jurisdiction imposes the use
tion practices, and testing technigques; and endeavors to keep thef another issue, the latest Edition and Addenda issuedsit
Codeupdated to permit the use of acceptable new developmentss months prior to the original contract déoe the first phase of
activity covering a piping system or systems shall be the govern
INTRODUCTION ing document for all design, materials, fabrication, erection,

o . examinationand testing for the piping until the completion of
The ASME Code for Pressure Piping consists of a number of {hework and initial operation.

individually published Sections, eac@dn American National

Standard. Hereafterin this Introduction and in the text of this Usersof this Codeare cautioned against making use of-revi
Code Section B31.1, where the word “Codis”used without sionswithout assurance that they are acceptabline proper
specificidentification, it means this Code Section. authoritiesin the jurisdiction where the piping is to be installed.

The Code sets forth engineering requirements deemed-neces SCOPEAND DEFINITIONS

saryfor safe desigand construction of pressure piping. While 190 1 Scope

safetyis the basic consideration, tifiggtor alone will not neces

sarily govern the final specifications for any piping system. The  100.1.1 This Code prescribes minimumquirements for the
designeris cautioned that the Code is nadesign handbook; it design,materials, fabricationgrection, test, and inspection of
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powerand auxiliary service piping systems for electric genera Code. The quality control system requirements of Section | of
tion stations, industrial and institutional plants, central and dis the ASME Boiler and Pressuredéel Code shall apply
trict heating plants, and district heatisgstemsexcept as lim
ited by para. 100.1.3. These systems are not limited by plant or  The valve or valves required by para. 122.1 are part of the
otherproperty lines unless theye specifically limited in para.  boiler external piping, but do not require ASME Boiler and Pres
100.1. sureVessel CodeSection | inspection and stamping except for
safety,safety relief, and relief valves, see pd@7.8.2. Refer
Piping as used in this Code includpipe, flanges, bolting, to PG-11.
gasketsyalves, relief devices, fittings, and the pressure contain
ing portions of other pipingomponents, whether manufactured Pipeconnections meeting all other requirements of@ude
in accordance with Standards listed able126.1 or specially but not exceeding NPS 1/2 may be weldegipe or boiler head
designed.lt also includes hangers and supports and other-equip erswithout inspection and stamping required by Sedtinfrthe
mentitems necessary farevent overstressing the pressure-con ASME Boiler and Pressureegsel Code.
taining components.
Nonboilerexternal piping includes all the piping covered by
Rules governing piping for miscellaneous appurtenances, this Code except for that portion defined above as boiler external
suchas water columnsemote water level indicators, pressure piping.

gagesgage glasses, etare included within the scope of this

Code,but the requirements for boiler appurtenances shall be in 104.3 Intersections
accordancevith Section | of the ASME Boiler and PressussyY

selCode, PG-60. 104.3.1 Branch Connections

Theusers othis Code are advised that in some areas legisla  (A) This paragraph gives rules governing the desifjn
tion may establish governmental jurisdiction over the subject branchconnections to sustainternal and external pressure in
mattercovered by thi€ode. Howeverny such legal require  caseawvhere the axes of thanch and the run intersect, and the
mentshall not relieve the owner of his inspection responsibili  anglebetween the axes of theanch and of the run is between
ties specified in para. 136.1. 45 degrees and 90 degrees, inclusive.

100.1.2 Power pipingsystems as covered by this Code apply  Branch connections in which the smaller angle between the
to all piping and their component parts within or forming a part axesof the branch and the run is less than 45 degrees or branch

of the above-mentioned plants, except as excludepafa. connectionswhere the axes of the branch and the run do not
100.1.3. Theyinclude but are not limited to steam, watait, intersectimpose special design and fabrication problems. The
gas,and air services. rulesgiven herein may be used aguide, but stitient addi

tional strength must be provided &ssure safe service. Such

(A) This dee covers.boiler external pipin.g as defimeldw branchconnections shall be designed to meet the requirements
for power boilers and high temperature, high pressure water ¢ para. 104.7

boilersin which: steam or vapor is generated at a pressure of
morethan 15 psig; and high temperature wadegenerated at
pressure=xceeding 160 psig and/or temperatures exce@ding

°F.

(B) Branch connectionis piping may be made from materi
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
flange connection;

Boiler external piping shall be considered as thiging
which begins where the boiler proper terminates at:

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

(2) the face of the first flange in bolted flange connections; or _ (B-2) weld outlet fittings, such as cast orded nozzles, cou
plings and adapteor similar items where the attachment of the

(3) the first threaded joint ithat type of connection; and  branchpipe to thefitting is by butt welding, socket welding,

which extends up to and including the valve or valves required threadingor by a flanged connection. Such weld outlet fittings
by para. 122.1. areattached to theun by welding similar to that shown in Fig.

127.4.8(E). Couplings are restricted to a maximum of NPS 3;
The terminal points themselves are considepadt of the

boiler external piping.The terminal points and piping external (B.3) extruded outlets at right angles to the run pipe, in
to power boilers are illustrated by Figs. 100.1.2(A), 100.1.2(B), accordancevith (G) below wherethe attachment of the branch
and100.1.2(C). pipeis by butt welding;

Piping between the terminal points and the valve or valves  (B.4) piping directly attached to the run pipe by welding
requiredby para. 122.1 shall be provided with Data Reports, accordancevith para. 127.4.8 or by socket welding or threading
inspection,and stamping as required Bgction | of the ASME asstipulated below:

Boiler and Pressureégsel Code. This piping shall be fabricated

andinstalled by manufacturers or contractors authorized to use  (B.4.1) socket welded right angle branch connections may be
the appropriate symbol shown iRigs. PG-105.1 through  madeby attaching the branch pipe directly to the pipe pre
PG-105.3f Section | of the ASME Boiler and Pressuessel vided:
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(B.4.1.1)the nominal size of the branch does not exceed NPS  (C.4) integrallyreinforced extruded outlets in the run pipe.
2 or one—fourth of the nominal size of the run, whichever is Thereinforcement requirements shall be in accordance with (G)
smaller; below.

(B.4.1.2)the depth of the socket measugdts minimum (D) Branch Connections Subject to InternaleBsure
depthin the run pipe is aeast equal to that shown in ANSI  RequiringReinfocement.
B16.11. If the run pipe wall does not have fitient thickness
to provide the proper depth of socket,aernatetype of con
struction shall be used;

(D.1) Reinforcement is requiredthen it is not provided
inherentlyin the components of the branch connection.

PART 6
(B.4.1.3)the clearance between the bottom of the scahet SYSTEMS
the end of the inserted branch pipe is in accordance with Fig.
127.4.4(C); 122 DESIGN REQUIREMENTS PERTAINING T O SPE

CIFIC PIPING SYSTEMS

(B4.1.4)the size of the fillet weld inot less than 1.09 times
the nominal wall thickness of the branch pipe. Exceptasspecifically stated otherwise in this Part 6, all-pro

visionsof the Code apply fullyo the piping systems described

(B.4.2)threaded right angle branch connections may be madeherein.

by attaching the branch pipe directly to the run provided: 122.1 Boiler External Piping: in Accordance With Para.

(B.4.2.1)the nominal size of the branch does not exceed NPS 100.1.2(A) ~ Steam, FeedwaterBlowoff, and Drain Piping

2 or one—fourth of the nominal size of the run, whichever is 122.1.1 General. The minimum pressure and temperature
smaller; andother special requirements to be used in the design for steam,
. ) feedwaterplowoff, and drain piping from the boiler to the valve

(B.4.2.2)the minimum threaéngagement is: 6 full threads  or yalves required by para. 122.1 shall be as specified in the fol

for NPS 1/2and NPS 3/4 branches; 7 for NPS 1, NPS 1-1/4, and |owing paragraphs. Design requirements for desuperheater

NPS1 1/2 branches; and 8 for NR®ranches. If the run pipe  gpraypiping connected to desuperheaters located ibdiier

wall does not have siiient thickness to provide the proper  properare provided in para. 122.4.

depthfor thread engagement, an alternate type of construction

shallbe used. (A) Itisintended that the design pressure and temperature be
selectedsuficiently in excess of any expected operating condi
(C) Branch Connections Not Requiring Reimfament. A tions, not necessarily continuous, to permit satisfacupgra

pipe having a branch connection is weakened by the openingtion without operation of the overpressure protection devices.
thatmust bemade in it. Unless the wall thickness of the branch Also, since the operatingemperatures of fired equipment can
and/orrun pipe is stifciently in excess of that required to sustain vary, the expected temperature at the connection to the fired
the pressure, it is necessary to provide additional material in equipmenshallinclude the manufacturermaximum tempera
order to meet the reinforcement requirements of (D) (&)d ture tolerance.
below. However there are certain branch connectionsafbich
supportingcalculations ar@ot required. These are as follows: (B) In a forced flow steam generator with no fixed steam and
waterline,it is permissible to design tlexternal piping, valves,
(C.1) branch connections made by the use of a fitting (tee, lat andfittings attached to the pressure parts foledént pressure
eral, cross or branch weld-on fitting), manufactured in accord evels along thepath through the steam generator of water—
ancewith a standard listed inable 126.1, and used within the ~ Steamflow. The values of design pressure émel design tem
limits of pressure—temperature ratings specified in that standard Peratureto be used for the external piping, valves, and fittings
shall be not less than thatquired for the expected maximum
(C.2) branch connections made by welding a couplingatir sustained)perating pressure and temperature to which the abut
coupling directly to the run pipe iraccordance with Fig.  tedpressure partis subjected except when one or mdteeof

127.4.8(E)provided the nominal diameter of the branch does not OVerpressur@rotection devices covered by PG-67.4 of Section
exceedNPS 2 or one—fourth the nominal diameséithe run, | of the ASME Boiler and Pressuredéel Code is in operation.

whicheveris less. The minimurwall thickness of the coupling ~ 1he steam piping shall comply with the requirements tfar
anywherein the reinforcement zone (if threads are in the zone, Maximumsustainedperating conditions as used in (A) above,
wall thickness ismeasured from the root of the thread to the ©F for the design throttle pressure plus S%hichever is greater
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.

(C) Provision shall be made for the expansion and contrac
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.

Smallbranchconnections NPS 2 or smaller as shown in Fig.
127.4.8(F) may be used provideg™is not less than the thiek
nessof schedule 160 pipe of the branch size.

(D) Piping connected to the outlet of a boiler for paypose

(C.3) integrally reinforced fittings welded directly to the run  ghallbe attached by:
pipe when the reinforcements provideg the fitting and the
depositedveld metal meets the requirements of (D) below (D.1) welding to a nozzle or socket welding fitting;
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(D.2) threading int@ tapped opening with a threaded fitting the superheater outlet. For forced—flow steam generators with
or valve at the other end; no fixed steam and waterline, tikesign pressure shall also be

. . » no less than the expected maximum sustained operating pres
(D.3) screwing each enihto tapered flanges, fittings, or  gre.

valveswith or without rolling or peening;

L ) ) (A.5) The design pressure shall not be takdasatthan 100
(D.4) bolted joints including those of theVStone type; psig for any condition of service or material.

(D.5) blowoff piping of firetube boilers shall be attached in 122.1.3 Feedwater Piping
accordancavith (D.2) above if exposed to products of combus
tion or in accordance with (D.2), (D.3), or (D.4) above if not so (A) The value of P to be used in the formulas in para. 104
exposed. shallbe as follows.

(E) Nonferrous pipe or tubes shall not exceed NPS 3in-diam  (A.1) For piping fromthe boiler to and including the required
eter. stopvalve and the check valve, the minimum value of P except
aspermitted in para. 122.1.3(A.4) shall exceed the maximum
allowableworking pressure of the boiler by either 25% or 225
psi, whichever is the lessefor an installation with an integral
economizewithout valves between the boiler and economizer
this paragraph shall apply only to the pipifrgm the econo

(G) Hub-type flanges shall not be cut from plate material. Mizerinlet header to and including the required stop valve and

the check valve.

(H) American National Standard socket welded flanges may o )
beused in piping or boiler nozzles provided the dimensions do ~ (A.2) For piping between the required check valve ted
notexceed NPS 3 for class 600 and lower and NPS 2 1/2 in clas§/lobe or regulating valve, when required by para. 122.1.7(B),

(F) American National Standard slip—on flanges shall not
exceed\PS 4. Attachment of slip—on flanges sthallby double
fillet welds. The throats of the fillet welds shall not be less than
0.7times the thickness of the part to whichflaege is attached.

1500. andincluding any bypass piping up to the shiiafves in the
bypassthe value of P shall be not less than the pressure required
122.1.2 Steam Piping to feed the boiler

(A) The value of P to be used in the formulas in para. 104  (A.3) The value of P in the formula shall not be taken at less
shallbe as follows. than100 psig for angondition of service or material, and shall

. neverbe less than the pressure required to feed the boiler
(A.1) For steam piping connected to the steam drum or to the

superheateinlet header up to the first stop valve in each connec  (A.4) In a forced flow steam generator with no fixed steam
tion, the value of P shall beot less than the lowest pressure at andwaterline, the value of P for feedwater piping from the boiler
which any drum safety valve is set to bjaamd the S value shall  to and including the required stop valve nimyin accordance
not exceed that permittefdr the corresponding saturated steam  with the requirements of para. 122.1.1(B).

temperature.
(B) The S value used, except as permitted in (A.4) above,

(A.2) For steam piping connected to the superheattet shallnot exceed that permitted for the temperature of saturated
headerup to the first stop valve in each connection, the design steamat the maximum allowable working pressaféhe boiler
pressureexcept adtherwise provided in (A.4) belowhall be
not less than the lowest pressure at which any safety valve onthe (C) The size of the feed piping between the boiler and the first
superheateis set to blowor not less thaB5% of the lowest pres requiredvalve [para. 122.1.7(B)] or the branch feed connection
sureat which any drum safety valve is set to hlexmichever is [para.122.1.7(B.4)] shall, as a minimum, be the same as the
greaterand the S value for the materised shall not exceed that ~ boiler connection.

permittedfor the expected steam temperature. .
122.1.4 Blowoff and Blowdown Piping. Blowoff and blow

(A.3) For steam piping between the first stop valve and the down piping are defined gsiping connected to a boiler and pro
secondvalve, when one is required by para. 122.1.7, the designvidedwith valves or cocks through which the water in the boiler
pressure shall be not less than the expected maximum sustainethay be blown out under pressure. This definition is not intended
operatingpressure or 85% of the lowest pressure at which any to apply to (i) drain piping, an(i) piping such as used on water
drum safety valve is set to blowrhichever is greateand the S columns, gage glasses, feedwater regulators, etc., for the-pur
valuefor the material used shall nexceed that permitted for the  poseof determining the operating condition of the equipment.
expectedsteam temperature. Requirementgor (i) and (ii) are described jparas. 122.1.5 and

122.1.6. Blowoff systems are operated intermittently to remove

(A.4) For boilers installed on the unit system (i.e., one boiler accumulatedsediment from equipment and/or piping, or to
andone turbine oother prime mover) and provided with auto  |ower boiler water level in @apid manner Blowdown systems
matic combustion control equipment responsive to steam headerare primarily operated continuously to control the concentra
pressurethe design pressure for the steam piping shall be not tjons of dissolved solids in the boiler water
lessthan the design pressuretla throttle inlet plus 5%, or not
lessthan 85% of théowest pressure at which any drum safety (A) Blowoff piping systems from water spaces of a bpilpr
valveis set to blowor not less than the expected maximum sus to and including the blowbfalves, shall be designed in accord
tained operating pressure at any point in the piping system, ancewith (A.1) to (A.4) below Two shutof valves are required
whicheveris greaterand the S value for the material used shall in the blowof system; specific valve requirements and excep
notexceed that permitted for the expected steam temperature ationsare given in para. 122.1.7(C).
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(A.1) The value of P to besed in the formulas in para. 104 downstreanside of the valve. Whensingle valve is used, it
shall exceed the maximum allowable working pressure of the neednot be designed for blowfagervice.

boiler by either 25% or 225 psi, whichever is less, but shall not L . L .
be less than 100 psig. (D) Drain piping from the draiconnection, including the

requiredvalve(s) or the blanked flange connection, shall be
(A.2) The allowable stress value for the pipimgterials designedor the temperature and pressureheaf drain connec
shallnot exceed that permitted for the temperature of saturatedtion. The remaining piping shall be designed for the expected
steamat the maximum allowable working pressaféhe boiler maximumtemperatureéind pressure. Static head and possible
chokedflow conditions shall be considereth no case shall the

(A.3) All pipe shall be steel. Galvanized steel pipe and fit design pressure and temperature be less than 100 psig and
tingsshall not be used for blowigfiping. When the value of P 2207 F, respectively

does not exceed 100 psig, the fittings shall be bronze, cast iron,
malleableiron, ductile iron, or steel. When the value of P 122.1.6 Boiler External Piping — Miscellaneous Systems
exceeddl00 psig, the fittings shall be steel and the thickness of

pipe and fittings shall not be less than that of Schedule 80 pipe. (A) Materials, design, fabrication, examination, anection

of piping for miscellaneous accessories, sucasr level indi
(A.4) The size of blowdfpiping shall be not leshan the size  cators,water columns, gage cocks, and presgages, shall be
of the connection on the boilemd shall be in accordanaith in accordance with the applicable sections of this Code.

t(?(«)a drglgzctt:%rrl]t?lr;)eg_lggtgeaﬁjg/IEEBlfgger and Pressuessel (B) The value of P to be used in foemulas in para. 104 shall
' ' ' ' be not less than the maximum allowable working pressure of the
(B) The blowdown pipingystem from the boileup to and ~ boiler except as provided by para. 122.1.1(B).
includingthe shutdfvalve, shall be designed in accordand
(B.1) through (B.4) below Only one shutdfvalve is required
in the blowdown system.

(C) Valve requirements fowater level indicators or water
columns,special gage glass and gage cock requirements, mini
mumline sizes, and special piping configurations required spe

(B.1) The value of P to be used in the formulas in para. 104 Cifically for cleaning, access, or reliability shall be in accordance
shallbe not less than the lowest set pressure of any safety valvéN'tZ PG-60 of Section | of the ASME Boiler and Pressigese|

onthe boiler drum. Code.

(B.2) The allowable stress value for the piping matesias! 122.1.7Val\_/es and Fittings. The_minim_um pressure and
notexceed that permitted for the temperature of saturated steanf€Mperatureating for all valves and fittings in steam, feedwater
atthe maximum allowable working pressure of the boiler blowoff, and miscellaneous piping shall be equal toptfessure

andtemperature specified for the connected piginghe side
(B.3) All pipe shall be steel. Galvanized stpgde and fitting thathas the higher pressure, except that in no case shall the pres
shallnot be used for blowdown piping. When the value of P does surebe less than 100sig, and for pressures not exceeding 100
notexceed 100 psig, the fittings shall be bronze, cast iron, mal psigin feedwater and blowb&ervice, the valves and fittings
leableiron, ductile iron, or steel. When the value of P exceeds shallbe equal at least to the requirements of the ASME for Class
100 psig, the fittings shall be steel and the thickness of pipe and125 cast iron or Class 150 steel.

fittings shall not be less than that of Schedule 80 pipe.
g PP (A) Steam StopaWes. Each boiler dischge outlet, except

(B.4) The size of blowdown piping shall be not less ttign safetyvalve orsafety relief valve connections, or reheater inlet
sizeof the connection on the boilemd shall be in accordance and outlet connections, shall be fitted wétktop valve located

with the rules contained in the ASME Boiler and Presgessel at an accessiblpoint in the steam—delivery line and as near to
Code,Section |, PG-59.3. the boiler nozzle as is convenient and practicable.
(C) The blowof andblowdown piping beyond the required (A.1) Boiler stop valves shall provide bidirectional shiitof

valvesdescribed in (A) and (B) above are classified as nonboiler atdesign conditions. The valve or valves shall meet the require
externalpiping. The requirements are given in para. 122.2. mentsof para. 107. &lves with resilient (nonmetallic) seats
shallnot be used where the boiler maximum allowable working
122.1.5 Boiler Drains pressureexceeds 150 psig or where the system ddsimpera
ture exceeds 366~ Valves of the outside screw and yoke, rising

) i stemstyle are preferred. alves other than those of the outside
be provided to the extentecessary to ensure proper operation

. e screwand yoke, rising stem style shall meet the following-addi
of the steam supply system. The pipe, fittings, and valves of any,. Y 9 y 9
S . - tional requirements.
drainline shall not be smaller than the drain connection.

(A) Complete drainage of the boiler and attached piping shall

(A.1.A) Each valve shall be equipped with a position indica

(B) If the drainlines are intended to be used both as drains 4, jisally indicate from a distance whether the vahepin
andas blowofs, then two valves are required and all conditions or closed.

of paras. 122.1.4, 122.1.7(C), and 122.2 shall be met.
(A.1.B) Quarter turn valves shall be equipped with a slow

(C) When a drain is intended for usely when the boileris operatingmechanism to minimize dynamic loadings on the
notunder pressure (pressurizing the boiler for rapid drainage isyqijer and attached piping.

anexception), a single shufofalve is acceptable under the-fol

lowing conditions: either the valve shall be a type that can be  (A.2) In the case of a single boiler and prime mover installa

lockedin the closed position or a suitalflanged and bolted tion, the stop valve required herein may be omitted provided the
connectionthat accepts alank insert shall be located on the primemover throttle valve is equipped with an indicator to show
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whetherit is opened or closed, and it is designed to withsttaed (B.9) The feedwater boiler external piping for a forced flow
requiredboiler hydrostatic test. steamgenerator with no fixed steam and wdiee may termi

) nateup to and including the stop valve(s) and omittingctieeck
(A.3) When boilers are connected to a common heduer  5jye(s)provided that a check valve having a pressure rating no
connectiorfrom each boiler having a manhalpening shallbe  |essthanthe boiler inlet design pressure is installed at the dis

fitted with two stop valves having aample free-blow drain  chargeof each boiler feed pump or elsewhere in the feedline
betweerthem. The preferred arrangement consists of one stop— petweerthe feed pump and the stop valve(s).

checkvalve (located closest tbe boiler) and one valve of the
style and design described in (A.1) above. Alternativebth
valvesmay be of the style and design described in (Abbve.

Whena second stop valve is required, it shall have a pressure
rating at least equéb 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
boiler drum at the expected temperature of the steam at the
valve, whichever is greater

(A.4) All valvesand fittings on steam lines shall have a pres
surerating of at least 100 psig in accordance with the applicable
ASME Standard.

(B) Feedwater &lves

(B.1) The feedwater piping for all boilers, except for high
temperaturevater boilers complying with the requirements of
(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
cockshall comply with the requirements of (C.5) below

(B.2) The relative locations of the check and stop (or cock)
valves, as requireith (B.1) above, may be reversed on a single
boiler-turbineunit installation.

(B.3) If a boiler is equipped with a duplicate feed arrange
ment,each such arrangement shall be equipped as required by
theserules.

(B.4) When the supply line to a boiler is divided ibt@nch
feed connections and all such connecti@re equipped with FIG. 122.1.7(C)TYPICAL GLOBE
stopand checlvalves, the stop and check valves in the common . o
sourcemay be omitted. VALVES

(B.5) When two or more boilers are fed from a common
source,there shall also be a globe or regulating valve in the

branchto each boiler located betwetre check valve and the (C) Blowoff \alves

source of supply A typical arrangement is shown in Fig. (C.1) Ordinary globe valves as shown in Fig. 122.1.7(C)

100.1.2(B). Wherever globe style valves are used on fepd sketch(1), andother types of valves that have dams or pockets

ing, the inlet shall be under the disk of the valve. wheresediment can collecshall not be used on bloviafon-
nections.

(B.6) A combination stond check valve in which there is
only one seat and disk, and in which a valve stem is provided to  (C.2) Y-type globe valves as shown in Fit22.1.7(C)
closethe valve, shalbe considered only as a stop valve, and a sketch(2) or angle valves may be used in vertical pipethey
checkvalve shall be installed as otherwise provided. may be used in horizontal runs of piping provided they are so
constructedor installedthat the lowest edge of the opening
throughthe seat is at least 25% of the inside diameter below the
centerline of the valve.

(B.7) Where an economizer arther feedwater heating
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. (C.3) The blowof valve or valves, the pipe between them,

andthe boiler connection shall be of the same size except that a

(B.8) The recirculating return line for a higkmperature largerpipe for the return of condensate may be used.

water boiler shall be provided wittthe same stop valve, or

valves,required by (B.1pand (B.3) above. The use of a check (C.4) For all boilers [except electric steam boilers having a
valvein the recirculating return line is optional. A check valve normal water content not exceedib@0 gal, traction—purpose,
shallnot be a substitute for a stop valve. andportable steam boilers; sé@.11) and (C.12) below] with
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allowableworking pressure in excess of 100 psig, each bottom pressurés reducedapproximately to atmospheric pressure and
blowoff pipe shall have two slow—opening valvespne quick— cannotbe increased by closing a valve, shall be designed for sat
openingvalve orcock, at the boiler nozzle followed by a slow— urated steam at the appropriate pressure and temperature in
openingvalve. All valves shall comply with the requirements accordancewith Table 122.2. The provisions gpara.

of (C.5) and (C.6) below 122.1.4(A.3)shall apply
(C.5) When the value of P required by para. 122.1.4(A.1) TABLE 122.2
doesnot exceed 250 psithe valves or cocks shall be bronze,
castiron, ductile iron, or steel. The valves cocks, if of cast Boiler or \essel  Design Pressure, Design Empera-
iron, shall notexceed NPS 2 1/2 and shall meet the requirements Pressure, psig psig ture, °F

of the applicable ASME Standard for Class 250, as gimen

Table126.1, and if of bronze, steel, or ductile iron construction, Below 250 Note (1) o
shallmeet the requirements of the applicable standards as given 250-600 250 410
in Table 126.1 or para. 124.6. 601-900 400 450
(C.6) When the value of P required pgra. 122.1.4(A.1) is 901-1500 600 490
higherthan 250 psig, the valves or cocks shall be of steel con .
9 bsIg, the valv 1501 and higher 900 555

structionequal at least to the requirements of Class 300 of the

i i ; He Note: (1) For boiler or vessel pressure(s) below 250 psig, the design pressure
applicable ASME Standard listed ingble 126.1. The minimum shallbe determined in accordance with para. 122.1.4(B.1) but need not 8s6eed

pressureaating shall be equal to the value of P required by para. psig.
122.1.4(A.1).

(A.2) Blowdownpiping, located after the valve described in
(C.7) If a blowof cock is used, the plug shall be held in place para.122.1.4(B) in which the pressure cannot be increased by
by a guard or gland. The plug shiadi distinctly marked in line  closing a valve, shall be designkxt the appropriate pressure
with the passage. andtemperature in accordance withble 122.2. The provisions

] ) ) ) of para. 122.1.4(B.3) shall apply
(C.8) A slow—opening valve is a valve which requires at least

five 360 deg. turns of the operating mechanism to change from (A.3) When design pressure adfile 122.2 can bexceeded
fully closed to fully opened. dueeither toclosing of a downstream valve, calculated pressure
) . ) ) ) drop, or other means, the entire blodpiping system shale
(C.9) On aboiler having multiple blowdfpipes, a single  gesignedin accordance with para. 122.1.4(8) (B), respec

mastervalve may be placed on the common bldvpibe from tively.
the boiler, in which casenly one valve on each individual blew
off is required. In such a case, either the master valve indihe (B) From Pessue \essels Other Than Boilers

vidual valves or cocks shall be of the slow—opening type.
(B.1) The design pressure and temperature of the bfowof

(C.10) Two independent slow—opening valves, or a slow- piping from the pressure vessel to and including the blbwof
openingvalve and ajuick—opening valve or cock, may be com  valve(s)shall not be less than the vessel design conditions.
binedin one body and may be used provideel combined fit
ting is the equivalent of two independent slow-opening valves, 122.6 Pessue Relief Piping
or a slow—opening valve and a quick—opening valve or cock, and
providedfurther that the failure of one tiperate cannot fafct
the operation of the other

Pressure relief piping within the scope of this Code shall be
supportedo sustain reaction forces, and shall conform to the fol
lowing requirements.

(C.11) Only one blowdfvalve, which shall be either a slow— o o )
openingor quick-opening blowdfvalve or a cock, is required 122.6.1 Piping to Pessue—Relieving Safety Devices

on traction and/or portable boilers. (A) There shall be no intervening stop valve(s) between pip

(C.12) Only one blowdff valve, which shall be of a slow—-  ing being protected and the protective device(s).
opening type, is required on forced circulation and electric

. . B) Diverteror changeover valv igned to allow servi
steamboilers having a normal water content not exceetli® (B) erteror changeove es designed to allow servic

ing of redundant protective devicesthout system depressur

gal. izationmay be installed between the piping to be proteatet
(D) Safety Wlves therequired protective devices under the following conditions.
(D.1) Safety valves, relief valves, and safety reliefves (B.1) Diverter or changeover valves are prohibited on boiler

shall conform to the requirement$ PG-67, PG-68, PG-69,  externalpiping or reheat piping.
PG-70PG-71, PG-72, and PG-73 of Sectiaf the ASME

Boiler and Pressureagsel Code. (B.2) One hundred percent of the required relieving capacity

shallbe continuously available any tirtfee system is in service.

122.2 Blowoff and Blowdown Piping in Nonboiler External . o .
Piping (B.3) Positive position indicators shall be provided on

diverteror changeover valves.

(A) From Boilers » . .
(B.4) Positive locking mechanisms and seals shafbrioe

(A.1) Blowoff piping, located betweethe valves described  videdon diverter ochangeover valves to preclude unauthorized
in para. 122.1.4(A) and the bloviddnk or other point where the  or accidental operation.
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(B.5) Diverter or changeover valves shall be designed for the ing shallbe designed with sfiéient flow area to prevent blow
mostsevere conditions of pressure, temperatamed,loading to out of steam or other fluids. Sectional areas of a digehgipe
which they are expose@dnd shall be in accordance with para. shallnot be less than the full area of the valve outlets digicitar
107. thereintoand the dischge pipe shall bas short and straight as
possibleand so arranged &s avoid undue stresses on the valve

(B.6) Provision shall be made to safely bleefttoé pressure or valves.

betweenthe isolated protectivelevice and the diverter or

changeovewalve. (D) Dischage lines from pressure—relievisgfetydevices
122.6.2 Discharge Piping Fom Pressue Relieving within the scope of this Codghall be designed to facilitate
Safety Devices drainage.
(A) There shall beo intervening stop valve between the-pro (E) When the umbrella or drip pan type of connection is used,
tectivedevice or devices and the point of disgfear the dischage piping shalbe so designed as to prevent binding

(B) When dischaying directly to the atmosphere, dischar due to expansion movements.

shall not impinge on the piping or equipment and shall be

directedaway fromplatforms and other areas used by personnel. (F) Drainage shall be provided to remove water collected

abovethe safety valve seat.
(C) It is recommended that individual discharlines be
used,but if two or more reliefs are combined, the disgearip
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