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Chapter SPS 341
APPENDIX C

EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION VIl - RULES FOR CONSTRUCTION OF PRESSURE VESSELS
2010 EDITION

INTRODUCTION or regulations may require the use of this Division of the Code
for vessels or components not considered to be within its Scope.
SCOPE Theselaws or regulations should be reviewed to determine size
U-1SCOPE or service limitations of the coverage which nieydiferent or
U-1 (a) morerestrictive than those given here.

. . U-1(c)(2) Based on the Committeetonsideration, the fol
U-1(a)(1) The Foreword provides the basis for the rules |oying classes of vessels are not included in the scope of this
describedn this Division.

Division; however any pressure vessel which meets all the
U-1(a)(2) For the scope of this Division, pressure vessels are applicablerequirements of this Division may be stamped with

containersfor the containment of pressure, either internal or the Code U Symbol:

eXtel’naL Th|S pl’essure may be Obtained from @ﬁernal (a) those W|th|n the scope Of Other Sections;

source,or by the application of heat from a direct or indirect

source,or any combination thereof.

U-1(a)(3) This Division contains mandatory requirements,
specific prohibitions, and nonmandatory guidance for pressure
ves_selmate_ri_als,_ design, fabrication, ‘_examination, inspection,
festing certication, and pressure rliet. The Cod docs 1ot atonsandlor stesses are derived from the functional requie
arenot specifically addressed should not be considerekib- men'sot the device, . | h .
ited. Engineering judgment must be consisteith the philose (d) except as covered in U-I(ftructures whose primary
phy of this Division, and such judgments must never be used to functionis the transport of fluids from one location to another
overrulemandatory requirements or specific prohibitions of this Within a system of which it is an integral part, that is, piping sys
Division. See also informative and nonmandatory guidance €MS; . .
regardingmetallugical phenomena in Appendi of Section (e) piping components, such as pipe, flanges, bolting, gas
I, Part D. kets,valves, expansion joints, fittings, and the pressure centain

U-1(b) This Division is divided into three Subsections, Man ing parts of other components, such as strainers and devices

datory Appendices, and Nonmandatohppendices. Subsec ~ Whichservesuch purposes as mixing, separating, snubbing, dis
tion A consistsof Part UG, covering the general requirements 1Puting, and metering or controlling flavprovided that pres
applicableto all pressure vessel§ubsection B covers specific f]tjzreegggtailnilgg ggrrrt]s gﬁgﬁ?scoinggggggésrig;e generally recog
requirementshat are applicable to the various methods used in piping P . ' ) )
thefabrication of pressure vessels. It consists of PartsWHV (f) a vessel for containing watennder pressure, including
and UB dealing with welded, fged, and brazed methods, thosecontaining air the compression of which serves only as a
respectively. Subsection C covers specific requirements appli  cushion, when none of the following limitations are exceeded:
cable to the several classes of materials used in pressure VesS&hy,q yater may contain additives provided the flash pafiihe agueous

(b) fired process tubular heaters;

(c) pressure containers which are integral parts or compo
nents of rotating oreciprocating mechanical devices, such as
pumps,compressors, turbines, generators, engines, and hydrau
lic or pneumatic cylinders where the primary designsider

construction. It consists of Parts UCS, UNBHA, UCI, UCL, solutionat atmospheric pressure is 1B%r highey The flash point shall
UCD, UHT, ULW, andULT dealing with carbon and low alloy be determined by the methods specified in ASTM D 93 or in ASTEED
steels,nonferrous metals, high alloy steels, cast iron, eled whicheveris appropriate.

lined material, cast ductile iron, ferritic steels with properties (1) a design pressure of 300 psi (2 MPa);

enhancedy heat treatmenlayered construction, and low tem (2) a design temperature of 2E(9FC);

peraturematerials, respectivelySection Il, Part D also contains
tablesof maximum allowable stress values for these classes of
materials.

(g) a hot water supply storage tan&ated by steam or any
other indirect means when none of the following limitations is

exceeded:
The Mandatory Appendices address specific subjects not (1) a heat input of 200,000 Btu/hr (58.6 kW):
coveredelsewheren this Division, and their requirements are P ’ R !
mandatorywhen the subject covered is included in construction ~ (2) & water temperature of ZEO(99 C);

underthis Division. The Nonmandatory Appendiqe®vide (3) a nominal water containing capacity of 120 gal (450 L);
informationand suggested good practices. (h) vessels not exceeding the design pressure, at thettmp of
U-1(c) vessel,(see 3.2) limitations belgwvith no limitation on size

U-1(c)(1) The scope of this Division has been established to [seeUG-28()), 9_|(C)_]‘ _
identify the components and parameters considered in formulat (1) vessels having an internal external pressure not
ing the rules given in this Division. Laws or regulations issued €xceedingl5 psi (100 kPa);
by municipality state, provincial, federal, or othemforcement (2) combinatiorunits having an internal or external pressure
or regulatory bodies having jurisdicticat the location of an in each chamber not exceeding 15 psi (kP8) and dferential
installation establish the mandatory applicability of the Code pressureon the common elements not exceeding 15 psi (100
rules,in whole or in part, within their jurisdictionThose laws kPa)[see UG-19(a)];
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(i) vessels having an inside diameteidth, height, orcross
sectiondiagonalnot exceeding 6 in. (152 mm), with no limita
tion on length of vessel or pressure;

(j) pressure vessels for human occupancy

2 Requirements for pressure vessels for human occupancy are covered b

ASME PVHO-1.
U-1(d) The rules of this Division havieeen formulated on
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U-1(i) Gas fired jacketed steam kettles with jaakstrating
pressuresiot exceeding 50 psi (345 kPa) may be constructed in
accordancavith the rules of this Division (see Appendix 19).

U-1(j) Pressure vessels exclusive of those covered in U-I(c),
U-I(g), U-I(h), and U-I(i) that are not required by the rules of

¥his Division to befully radiographed, which are not provided

with quick actuating closures (see UG-35), and that do not
exceedthe following volume and pressure limits may be

thebasis of design principles and construction practices applica exemptedrom inspection by Inspectors, as defined in UG-91,

ble to vessels designed for pressures not exceeding 3000 psi (2@rovidedthatthey comply in all other respects with the require
MPa). For pressureabove 3000 psi (20 MPa), deviations from mentsof this Division:

and additions to these rules usually are necessary to meet the

requirement®f design principles and construction practices
thesehigher pressures.
appliedthese additional design principles and construction prac
ticesthe vessel still compliesith all of the requirements of this

Division may it be stamped with the applicable Code symbol.

U-1(e) In relation to the geometry of pressure containing
parts,the scope of this Division shall include the following:

Only in the event that after having

U-1()(1) 5 cu ft(0.14 n3) in volume and 250 psi (1.7 MPa)
designpressure; or

U-1()(2) 3 cu ft(0.08 n?) in volume and 350 psi (2.4 MPa)
designpressure;

U-1(j)(3) 1% cu ft (0.04 M) in volume and 60Psi (4.1 MPa)
designpressure.

In an assembly of vessels, the limitations in (1) through (3)

U-1(e)(1) where external piping; other pressure vessels aboveapply to each vessel and not the asserably whole.

including heat exchangerspr mechanical devices, such as

Straightline interpolation for intermediateolumes and design

pumps’mixers' or compressors, are to be connected to the ves pl’essureés permitted. ¥ssels fabricated in accordance with

sel:

(a) the welding end connection ftie first circumferential
joint for welded connections [see UW-13(g)];

(b) the first threaded joint for screwed connections;

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

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

U-1(e)(2) where nonpressure parts are welded directly to

either the internal or external pressure retainfugface of a
pressuresesselthis scope shall include the design, fabrication,

this rule shall be markedith the “UM” Symbol in Fig. UG-16
sketch(b) and with the data requiredWG-116. Certificates of
Complianceshall satisfy the requirements of UG-120(a).

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

GENERAL

U-2 GENERAL
(&) The useror his designated agénshall establish the

testing,and material requirements established for nonpressuredesignrequirements for pressure vessels, taking dotusider

partattachmentby the applicable paragraphs of this Divisfon;

3 These requirements fdesign, fabrication, testing, and material for non

pressurepart attachments do not establish the length, size, or shape of the.

attachmentmaterial. Pads and stantiorepermitted and the scope can
terminateat the next welded or mechanical joint.

U-1(e)(3) pressure retaining covers for vessel openings,

suchas manhole and handhole covers;

U-1(e)(4) the first sealing surface fproprietary fittings or
componentgor which rules are not provided by this Division,
suchas gages, instruments, and nonmetallic components.

U-1(f) The scope of the Division includes provisions for
pressuraelief devices necessaty satisfy the requirements of
UG-125 through UG-137 and Appendik.1

U-1(g)(1) Unfired steam boilers shalie constructed in
accordancavith the rules of Section | or this Division [see UG-
125(b)and UW-2(c)].

U-1(g)(2) The following pressureessels in which steam is

generatedhall not be considered as unfired steam boilers, and

shallbe constructed in accordance with the rules ofdhision:

U-1(g)(2)(a)vessels known as evaporators or heat exchang
ers;

U-1(g)(2)(b) vessels in which steais generated by the use

ationfactors associated with normal operatisuch other con
ditionsasstartup and shutdown, and abnormal conditions which
may become a governing design consideration (see UG-22).

4 For this Division, the usts designated agent may be either a design agency
specificallyengaged by the usé¢he Manufacturer of a system for a specific
servicethat includes a pressure vessel as a parthartds purchased by the
user,or an oganization that dérs pressure vessels fale or lease for spe
cific services.

(1) the need for corrosion allowances;

(2) the definition of lethal services.
UW-2(a).

(3) the need for postweld heat treatment beyondebeire
mentsof this Division and dependent on service conditions;

(4) for pressure vessels in which steam is generatedqter
is heated [see U-I(g) and (h)], the needdiming, valves, instru
ments,and fittings to perform the functions covered by PG-59
through PG-61 of Section I.

(b) Responsibilities
5 See UG-90(b) and UG-90(c)(l) for summaries ofréisponsibilities of the

Manufacturerand the duties of the Inspector
(1) The Manufacturer of any vessel or part to be marked with

the Code Symbol has the responsibility of complying withoéll
the applicable requirements tifis Division and, through proper

For example, see

of heat resulting from operation of & processing system centain cerification, of assuring that all wordlone by others also cem

ing a number of pressure vessels such as used in the manufactu

of chemical and petroleum products;

'Slies. The vessel or part Manufacturer shall have available for

the Inspectots review the applicable design calculations. See

U-1(g)(2)(c) vessels in which steam is generated but not 10-5and 10-15(d).

withdrawnfor external use.

(2) Some types of work, such as forming, nondestructive

U-1(h) Pressure vessels or parts subject to direct firing from examinationand heat treating, may be performed by others (for

the combustion of fuel (solid, liquidhr gaseous), which are not
within the scope of Sectionsll|, or IV may be constructed in
accordance with the rules of this Division [see UW-2(d)].

welding, see UW-26 and UW-31).It is the vessel or part
Manufacturer’sresponsibility to ensure that all work so per
formed complieswith all the applicable requirements of this
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Division. After ensuring Code compliance, the vessgbamt may resultin answers which are slightly éfent from the val
may be Codestamped by the appropriate Code stamp holder uesobtained from the chart or curve. Howetbe diference,
afteracceptance by the Inspector if any is within practical accuracy and either method is aceepta

(c) A vessel may be designed and constructed using ary com ble.
binationof the methodsf fabrication and the classes of materi U-3 STANDARDS REFERENCED BY THIS
als covered by this Divisioprovidedthe rules applying to each  DIVISION
methodand material are complied with and the vesseidsked (a) Throughouthis Division references are made to various

asrequired by UG-16. ) standardssuch as ANSI standards, which cover pressure—tem
(d) When the strengtbf any part cannot be computed with  peraturerating, dimensional, or procedural standards for-pres

a satisfactory assurance of safétye rules provide procedures surevessel parts. These standards, with the year afcttepta

for establishing its maximum allowable working pressure. ble edition, are listed indble U-3.

(e) Itis the duty of the Inspector tnake all of the inspections (b) Rulesfor the use of these standards are stated elsewhere
specifiedby the rules of this Division, and of monitoring the in this Division.
quality control and the examinations maaethe Manufacturer B 6
He shall make such other inspections as in his judgment are nec U-4 UNITS OF MEASUREMENT
essaryto permit him to certify thathe vessel has been designed 6 Guidance for conversion of units from UcBistomary to Sl is found in Nen
and constructed in accordance with the requirements. The mandatoryAppendix GG.
Inspectorhas the duty of verifying that the applicablcula Either U.S. Customapl, or any local customary unitsay
tionshave been made and are on file at Manufactiant at ~ peysed to demonstrate compliance with all requirements of this
thetime the Data Report is signed. Any questions concerning edition, e.g., materials, design, fabrication, examination, inspec
the calculations raised by the Inspector must be resolved. Segjon, testing, certification, and overpressure protection.

UG-90(c)(h- o . In general, it is expected that a singystem of units shall be

(f) The rules of this Division shall serve as the basis for the used for all aspects of design except where unfeasible or
Inspector to: impractical. When components are manufactured dewit

(1) perform the required duties; locationswhere local customary units atdéferent than those

(2) authorize the application of the Code Symbol: usedfor the general design, the local units maybed for the

. " ) designand documentation of that component. Similafty
(3) sign the Certificate of Shop (or Field Assembhypee proprietarycomponents or those uniquely associated with-a sys

tion. tem of units diferent than that used for the general design, the
(9) This Division of Section VIII does not contain rules to  alternateunitsmay be used for the design and documentation of

coverall details of design and construction. Where complete that component.

detallsare not given, it is intended that the Manufacnsebject For any single equation, all variables shallexgressed in a

to the acceptance of thespectorshall provide details of design — gjngle system of units. When separate equations are provided

andconstruction which will bas safe as those provided by the ¢4, g Customary and SI units, those equationst be exe

rulesof this Division. cutedusing variables in the units associated with ghecific

(h) Field assembly of vessels constructed to this Division equation. Data expressed in other units shall be converted to
may be performed as follows. U.S. Customary or Sl units for use in these equatidre result

(1) The Manufacturer of theessel completes the vessel in  Obtainedfrom execution of these equations may be convéoted
the field, completes the Form U-dr U-1A Manufactures otherunits.
DataReport, and stamps the vessel. Production, measurement and test equipment, drawings,

(2) The Manufacturer of parts of a vessel to be completed in Welding procedure specifications, welding procedure anel per
thefield by some other party stamps these parts in accordancdormancequalifications, and other fabrication documents may
with Code rules and supplies the Form U-2 or U-2A Manufac bein U.S. Customangl, or local customary units in accordance
turer's Partial Data Report to the othgarty The other party ~ With the fabricatoss practice. When values shownaalcula
who must hold avalid U Certificate of Authorization, makes the ~fionsand analysis, fabrication documents, or measurement and
final assemblyrequired NDE, final pressure test; completes the testequipment are idifferent units, any conversions necessary
FormU-1 or U-1A Manufacturés Data Reportand stamps the  for verification of Code compliance and to ensure thater:

vessel. sionalconsistency is maintained, shiadl in accordance with the
(3) The field portion of the work is completed by a holder of following: . o

a valid U Certificate of Authorization othehan the vessel ~ (a) Conversiorfactors shall be accurate to at least four signif

Manufacturer. The stamp holder performing the field work is ~ icantfigures.

requiredto supply a Fornu-2 or U-2A Manufacturés Partial (b) The results of conversions of units shall be expressed to

DataReport covering the portion tfie work completed by his  a minimum of three significant figures.

organization(including data on the pressure test if conducted by  conyersionof units, using the precision specified abstall
thestam.p holder performing the field work) to the Manufacturer pq performed to assurihat dimensional consistency is main
responsiblefor the Codevessel. The vessel Manufacturer isined. Conversion factors between U.S. Customary and SI
applieshis U Stamp in the presence akpresentative from his  jpits may be found in th&lonmandatory Appendix, Guidance
Inspection Agency and completes the Form U-1 or U-1A fqr the Use of U.S. Customary and Sl Units in the ASME Boiler

Manufacturer’sData Report with his Inspector andPressure ®ssel CodeWhenever local customary units are
In all three alternatives, the party completing and signing the usedthe Manufacturer shall provide the source of the conversion
FormU-1 or U-1A Manufacturés Data Report assumés| factorswhich shall be subject to verification and acceptance by
Code responsibility for the vesselln all three cases, each the Authorized Inspector or Certified Individual.
Manufacturer'sQuality Control System shall describe the-con Material that has been manufactured and certifieditioer
trols to assure compliance for each Code stamp holder the U.S. Customary or S| material specificatiofe.qg.,

(i) For some design analyses, both a chart or curve and a for SA-516M) may be used regardless of the unit system used in
mulaor tabular data argiven. Use of the formula or tabular data design. Standard fittings (e.g., flanges, elbows, etc.) that have
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beencertified to either U.S. Customary unisSI| units may be tomary, Sl, or local customaruynits. It is acceptable to show
usedregardless of the units system used in design. alternateunits parentheticallyUsers of this Code acautioned

All entries on a ManufactursrData Report and data for ~ thatthe receiving jurisdiction should be contacted to ensure the
Code-requirechameplate markinghall be in units consistent ~ Unitsare acceptable.
with the fabrication drawings for the component using U.S- Cus
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TABLE U-3
YEAR OF ACCEPTABLE EDITION OF REFERENCED ST ANDARDS IN THIS DIVISION

Title Number Year

Seat Tghtness of Pressure ReliedVes API Std. 527 1991 (R2002) (1)
Unified Inch Screw Threads (UN and UNR Thread Formp) ASME B1.1 2003

Pipe Threads, General Purpose (Inch) ANSI/ASME B1.20.1 1983 (R2006) (1)
Castlron Pipe Flanges and Flanged Fittings, Classes 25, 125,ASME B16.1 1998

and250

Pipe Flanges and Flanged Fittings ASME B16.5 2003 (2)
Factory—Made Wbught Buttwelding Fittings ASME B16.9 2007

Forged Fittings, Socket-@iding and Threaded ASME B16.1 2005

Cast Bronze Threaded Fittings, Classes 125 and 250 ASME B16.15 1985 (R2004) (1)
Metallic Gaskets for Pipe Flanges - Ring-Joispk ASME B16.20 2007

ral-Wound,and Jacketed

CastCopper Alloy Pipe Flanges and Flanged Fittings, Class ASME B16.24 2001
150, 300, 400, 600, 900, 1500, and 2500
Ductile Iron Pipe Flangeand Flanged Fittings, Class 190 ASME B16.42 1998
and300
Large Diameter Steel Flanges, NPS 26 Through NPS 60 ASME B16.47 1996
Square and Hex Nuts (Inch Series) ASME B18.2.2 1987 (R1999) (1)
Welded and Seamlessridvight Steel Pipe ASME B36.10M 2004
Guidelines for Pressure Boundary Bolted Flandeint ASME PCC-1 2000
Assembly
Repair of Pressure Equipment and Piping ASME PCC-2 2006
Pressure Relief Devices ASME PTC 25 2001
Qualifications for Authorized Inspection ASME QAI-1 2003 (3)
ASNT Central Certification Program ACCP Rev 3, November

1997

ASNT Standard for Qualification ar@ertification of Nor ANSI/ASNT CP-189 2006
destructive €sting Personnel

Recommende®ractice for Personnel Qualification and-Ceér SNT-TC-1A 2001
tification in Nondestructive dsting

Standardlest Methods for Flash Point byad Closed &ster ASTM D 56 2002a

StandardTest Methods for FlasRoint by Pensky—Marteng ASTM D 93 2002a

ClosedTester

Pressure Relieving and Depressuring Systems

ANSI/API Std.521

5th Ed., January
2007

ReferenceéPhotographs for Magnetic Particle Indicatiams ASTM E 125 1963 (R1985) (1)
FerrousCastings

Hardness Conversiorables for Metals ASTM E 140 2007

StandardReference Radiographs for Heavyall&d (2 to 4> ASTM E 186 1998
—in. (51 to 14-mm)) Steel Castings

Method for Conducting Drop—\&ight Test to Determine ASTM E 208 2006
Nil-Ductility Transition Bmperature of Ferritic Steels

StandardReference Radiographs fdeavy—-\Wlled (4 to ASTM E 280 1998
12-in.(114 to 305—-mm) Steel Castings

StandardReference Radiographs for Steel Castings up {o 2 ASTM E 446 1998
in. (51 mm) in Thickness

Marking and Labeling Systems ANSI/UL-969 1991
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TABLE U-3
YEAR OF ACCEPTABLE EDITION OF REFERENCED ST ANDARDS IN THIS DIVISION
Charpy Pendulum Impace$t Part 1: &st Method ISO 148-1 2006
Charpy Pendulum Impact &8st Part 2: ¥frification of Test 1ISO 148-2 1998
Machines
CharpyPendulum Impactést Part 3: Preparation and Ghgr  1SO 148-3 1998
acterization of Charpy V Referencest Piece$or Verification
of Test Machines
Metric Standards
Metric Screw Thread — M Profile ASME B1.13M 2001
Metric Screw Thread — MJ Profile ASME B1.21M 1997
Metric Heavy Hex Screws ASME B18.2.3.3M 1979 (R2001)
Metric Hex Bolts ASME B18.2.3.5M 1979 (R2001)
Metric Heavy Hex Bolts ASME B18.2.3.6M 1979 (R2001)
Metric Hex Nuts, Style 1 ASME B18.2.4.1M 2002
Metric Hex Nuts, Style 2 ASME B18.2.4.2M 1979 (R1995)
Metric Heavy Hex Nuts ASME B18.2.4.6M 1979 (R2003)
NOTES:
(1) R — Redirmed.
(2) See UG-1 (a) (2).
(3) See UG-91 and UGHT (f).
PRESSURE RELIEF DEVICES (2) When a pressure vessel can be exposed to fire or other
UG-125 GENERAL unexpectedources of external heat, the pressure relief device(s)

shall be capable of preventing the pressure from rising more than
21%above the maximum allowable working pressure. Supple
mental pressure relief devices shall liestalled to protect

(a) All pressure vessels within the Scope of this Division,
irrespectiveof sizeor pressure, shall be provided with pressure

relief devices in accordance with thequirements of UG-125 againstthis source of excessive pressure if the preswli

throughUQ 137. . devicesused to satisfy the capacigquirements of UG-125(c)

(1) Itis the responsibility of the user to ensure that the g yG-125(c)(1) have insfiéient capacity to provide the
_re_qwlredpres_sure relief devicemre properly installed prior to required protection. See Nonmandatory Appendix para.
initial operation. M-13for cases where the metal temperature due to fire or other

(2) Itis the responsibility of the user or his/her designated sourceof external heat can cause vessel failure prior to reaching
agentto size and select the presstekef device(s) based onits  the MAWP.

intendedservice. Intended serviodnsiderations shall include, . . . L .
but not necessarily be limited to, the following: (_3) Pressure relief devices, |ntenq:m|ina_rlly for protection
(2) normal operating and upset conditions against exposure of a pressure vessel to fire or other unexpected
p 9 p sourcesnf external heat installed on vesskés/ing no perma

(b) fluids nentsupply connection and used for storage at ambient tempera

(c) fluid phases tures of nonrefrigerated liquefied compressed g4&eare

(3) Thesepressure relief devices need not be supplied by the excludedfrom the requirements of (c)(1) and (c)(2) above; pro
vesselManufacturer vided:

(4) Unless OtherWIS.e def'n.ed In this D.N's'On' the definitions 4, For the purpose of these rules, gases are considered to be substances having
relating to pressure relief devices in Section 2 of ASME PTC 25 5 yapor pressure greater than 40 psia (300 kPa absolute)° Bt (40FC).

shallapply (a) the pressure relief devices are capable of preventing the

(b) An unfired steam boilgas defined in U-1(g), shale pressurdrom rising more than 20% above the maximum allow
equippedwith pressure relief devices required by Section I-inso ableworking pressure of the vessels;

far as they are applicable to the service of the particular installa

tion. (b) the set pressure marked on these deghal not exceed
(c) All pressure vessels other than unfiseeam boilers shall e maximum allowable working pressure of the vessels;
be protected by a pressure relief device that shall prethent (c) the vessels have $igfent ullage toavoid a liquid full con

pressurdrom rising more than 10% or 3 psi (20 kRahjichever dition;

is greater above the maximum allowable workimyessure (d) the maximum allowable workin
X - - g pressure of vessels
exceptas permitted in (1and (2) below(See UG-134 for pres on which these pressure relief devices are installegtaater

suresettings.) thanthe vapor pressure of the stolepiefied compressed gas

(1) When multiple pressure relief devices are provided and 4t the maximum anticipated temperafithat the gas will reach
setin accordance with UG-134(a), they shall prevent the-pres ngeratmospheric conditions; and

surefrom rising more than 16% or 4 psi (30 kPa), whichever is
greaterabove the maximum allowable working pressure. 43Normally this temperature should not be less thBstE (45°C).
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(e) pressure relief valves ustaisatisfy these provisions also
complywith the requirements of UG-129(a)(5), UG-131(c)(2),
andUG-134(d)(2).
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(d) The set pressure tolerances, plus or minus, of pressure

relief valves shall not exceed 2 psi (15 kPa)dmssures up to
andincluding 70 psi (500 kPa) and 3% for pressures above 70

(d) Pressureelief devices shall be constructed, located, and PSi (500 kPa).

installed so that they are readily accessible fospection,
replacementand repair and so thttey cannot be readily ren
dered inoperative (see Appendix M).

UG-127 NONRECLOSING PRESSURE RELIEF

DEVICES

(a) Ruptue Disk Device®®

(e) Pressure relief valves or nonreclosing pressure relief
deviced4 may be usedb protect against overpressure. Nenre
closing pressure relief devices may be used either alonié or
applicable, in combination with pressure relief valves/es
sels.

46 A rupture disk devicés a nonreclosing pressure relief device actuated by
inlet static pressure and designed to function by the burstiagressure
containingdisk. Arupture diskis the pressure containing and pressure sen
sitive element of a rupture disk device. Rupture disks may be designed in
severalconfigurations, such as plain flat, prebulged, or reverse buckling.
A rupture disk holdefs the structure that encloses and clamps the rupture
diskin position.

44 A pressue relief valveis a pressure reliedevice which is designed to
recloseand prevent the further flow of fluid afteormal conditions have .
beenrestored. Anonreclosing pessue relief deviceis a pressure relief (1) General. Every rupture disk shall have a marked burst
devicedesigned to remain open after operation. pressureestablished by rules of UG237(d)(3) within a

Note: Use of nonreclosing pressure relief devices of some types may be Manufacturingdesign rang¥ at a specified disk temperattfte
advisableon vessels containing substances that may render a pressure relieindshall be markewith a lof*® number The burst pressure ol
valve inoperative, where a loss of valuable material by leakage sheuld  eranceat the specified disk temperature shall not exa@egsi
avoided,or where contamination of the atmosphere by leakage of noxious (+15 kPa) for marked burst pressure up to and including 40 psi

fluids must be avoidedThe use of rupture disk devices may also be advisable .
whenvery rapid rates of pressure rise may be encountered. (k?IJ:’OO) kPa) and:5% for marked burst pressure above 40 psi (300
a).

(f) Vessels that are wperate completely filled with liquid
shallbe equipped with pressure relief devices designed for lig 47 Themanufacturing design range a range of pressure within which the
uid service, unless otherwise protected against overpressure.  marked burst pressure must fall to be acceptable for a particular require

p g p
(g) The pressure relief devices required in (a) above need not mentas agreed upon between the rupture disk Manufacturer and the user

bei led di | | wh ith f the fol or his agent. The manufacturing design range must be evaluated in eonjunc
einstalled directly on a pressure vessel when either of the Tol o with the specified burst pressure to ensure that the marked burst pres
lowing conditions apply:

sureof the rupture disk will always be within applicable limits of UG-134.

(1) the source of pressure is external to the vesgkis under Usersare cautioned thaertain types of rupture disks have manufacturing
such positive control that the pressure in the vessel cannot rangeshat can result in a marked burst pressure gré@arthe specified

exceedhe maximum allowable working pressuatethe operat

burstpressure.
28 L ) . .
ing temperature except as permitted in (c) above (see UG-98), The specified disk temperature supplied to the rupture disk Manufacturer
or under the conditions set forth in Appendix M.

shall be the temperature of the disk when the disk is expected to burst.
49 A lot of rupture diskss those disks manufactured of a material at the same
(2) there are no intervening stop valves between the vessel time, of the samesize, thickness, type, heat, and manufacturing process
andthe pressure relief deviaw devices except as permitted including heat treatment.
underUG-135(d). (2) RelievingCapacity The rated flow capacity of a pressure
Note: Pressure reducingalves and similar mechanical or electricalcon  relief system which usesrapture disk device as the sole relief

trol instrumentsexcept for pilot operated pressure relief valves as permitted device shall be determined by a value calculated under the

in UG-126(b), are not considered adisi€ntly positive in action to prevent requirementf (a) using a coéitient of dischage or (b) using
excesgressures from being developed. flow resistances below

(h) Pressure relief valves feteam service shall meet the . . . .
requirementsf UG- 131(b). spr(n?re\ggcljen the rupture disk device disaes directly to atmo

- 45 .. - . . .
UG-126 PRESSURE RELIEF VALVES (1) is installed within eight pipe diameters from the vessel
45 A safety valvés a pressure relief valve actuated by inlet static pressure and nozzleentry; and

characterizedby rapid opening or pop action. rélief valveis apressure (2) with a length of dischge pipe not greater than five pipe
relief valve actuated by inlet static pressure which opens in proportion to diametersrom the rupture disk device; and

theincrease in pressure owe opening pressure. safety elief valveis
a pressure relief valve characterized by rapid opening or pop action, orby ~ (3) the nominal diameters of the inlet and disgkgpiping
openingin proportion to the increase in pressure over the opening pressure,are equal to or greater than the stamped NPS designator of the
Sure eliohalve I hich th mejor elieving device fs combimed with and 0 Vice:the calculated relieving capacitya pressure relief sys
is controlled by a self—actuatedjauxiliary [?ressure relief valve. temshall n.Ot exceed a value based on the appllcable thepretlcal
. . . flow equation [see UG-131(e)(2) and Appendixfor the vari
(a) Safetysafety relief, and relief valves shall be of the direct ;s media multiplied by a coBéient of dischage K equalto
springloaded type. 0.62. The area\ in the theoretical flow equation shall be the
(b) Pilot operategpressure relief valves may be used-pro  minimumnetflow are&0 as specified by the rupture disk device
videdthat the pilot is self-actuated atig main valve will open Manufacturer.
automaticallyat not over the set pressure and will disghats
full rated capacity if some essential pfrthe pilot should fail.

50 Theminimum net flow arais the calculated net area after a complete burst
of the disk with appropriate allowan&ar any structural members which

(c) The spring in a pressure relief valve shall not be set for
any pressure morthan 5% above or below that for which the
valve is marked, unless the setting is within the spring design
rangeestablished by the valve Manufacturer or is determined to

may reduce the net flow area through the ruptlis& device. The net flow
areafor sizingpurposes shall not exceed the nominal pipe size area of the
rupturedisk device.

(b) The calculated capacity of any pressure relief system may

be acceptable to the Manufacturérheinitial adjustment shall
be performed by the Manufacturdris authorized representa
tive, or an Assembleand a valve data tag shall be provitieat
identifiesthe set pressure capacity and ddtke valve shall be
sealedwith a seal identifying the Manufacturdiis authorized
representativegr the Assembler performing the adjustment.

be determined by analyzing thetal system resistance to flow
This analysis shall take into consideration the flow resistance of
therupture disk device, piping and piping components including
the exit nozzle orthe vessels, elbows, tees, reducers, and valves.
The calculation shall benade using accepted engineering prac
ticesfor determiningfluid flow through piping systems. This
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calculatedrelieving capacity shall be multiplied by a factor of
0.900r less to allow for uncertainties inherevith this method.
The certified flow resistané Kg for the rupture disk device,
expressedas the velocity head loss, shall be determimed

accordancevith UG-13 1(k) through (r). rupturedisk shall be vented or drained to prevectumulation
51 Thecertified flow esistance Kis a dimensionless factor used to calculate  Of pressure, or suitable means shall be provided to ensure that an
thevelocity headoss that results from the presence of a rupture disk device accumulatiorof pressure does nofi@dt the proper operation of
in a pressure relief system. the pressure relief valves
(3) Application of Ruptwe Disks

(a) A rupture disk device may be used as the sole pressuress Users are warned thatany types of pressure relief valves will not open
relieving device on a vessel. atthe set pressure if pressure builds up in the space between the pressure

Note: When rupture disk devices are used, it is recommended that the relief valve diskand the rupture disk device. A specially designed pressure

design pressure dhe vessel be sfitiently above the intended operating religf valvg such as a‘diaphragm valve, pilot _operated valve, ora valve
pressurdo provide suficient magin between operating pressure and rupture  €duippedwith a balancing bellows above the disk may be required.

disk bursting pressure to prevent premature failure of the rupture disk due to (2) the pressureelief valve is ample in capacity to meet the
fatigueor creep. ; .
requirement®f UG-125(c);

Application of rupture disk devices to liquid service should be carefully

evaluatedo assure that the design of the rupture disk device and the dynamic (3) the marked burst pressure of the rupture aitke speei

energyof the system on which it is installed will result infmiént opening fied disk temperature plus any pressure indtiet piping shall
not exceed the design pressofehe outlet portion of the pres

of the rupture disk.
b) A rupture disk device may be installed between a pressure : - o
®) v Y P surerelief valve and any pipe or fitting between the valve and the
rupturedisk device. Howevem nocase shall the marked burst

relief valve$2 and the vessel provided:
52 Use of a rupture disk device in combination with a pressure relief valve ressureof the rupture disk at thepecified disk temperature
shallbe carefully evaluated to ensure that the media being handled and thep X - .
plus any pressure in the outlet piping exceed the maximum

valve operational characteristics will result in opening of the valve eoinci >
dentwith the bursting of the rupture disk. allowableworking pressure of the vessel or the set pressure of

(1) the combination of the pressure relief valve and the rup the pressure relief valve.
turedisk device is ample in capactty meet the requirements of (4) the opening provided through the rupture diskice
UG-133(a)and (b); ) ) after breakage is sfi€ient to permit a flow equal to the rated
(2) the marked capacity of a pressure relief valve (nozzle capacityof the attachegressure relief valve without exceeding
type)when installed with a rupture disk device between the inlet iha allowable overpressure;
of the valve and the vessel shall be multiplied by a factor of 0.90 . ' )
of the rated relieving capacity of the vabiene, or alternatively (5) any piping beyond the rupture disk cannot be obstructed
the capacity of such a combination shall be established in by the rupture disk or fragment;

accordancavith (3) below; . . (6) thesystem is designed to consider the advefsetsfof

(3) thecapacity of the combination of the rupture disk device anyleakage through the pressure relialve or through the out
andthe pressure relief valve may bstablished in accordance |et side rupture disk device, to ensure system performance and
with the appropriate paragraphs of UG-132; reliability.56

(4) the space between a rupture disk device and a pressure
relief valve shall be provided with a pressure gage, a try cock, 56 Some adverse fefcts resulting from leakage may include obstructing the
freevent,or suitable telltale indicatoThis arrangement permits flow path, corrosiomf pressure relief valve components, and undesirable
detectionof disk rupture or Ieakagré. burstsof the outlet side rupture disk.

53 Users are warned that a rupture disk will not burst at its design pressure if (7) t.he bonnet of a balancing bellows or dlaphragm type pres
backpressure buildap in the space between the disk and the pressure relief SUrerelief valve shall be vented to prevent accumulation of pres

valve which will occur should leakage develop in the rupture disk due to surein the bonnet.
corrosionor other cause. . . .
(5) the opening provided through the rupture disk, after (b) Breaking Pin Devic¥

burst,is suficient to permit a flow equal to theapacity of the 57 A breaking pin devicés a nonreclosing pressure relief device actuated by
valve[(2) and (3) above], and there is no chanceafference inlet static pressure and designed to function by the breakage of a lead—car
with proper functioning of the valve; but in no case shall this area rying section of a pin which supporéspressure containing membAr

be less than the area of the inlet of the valve unless the capacity breakingpin is the load—carrying element of a breaking pin device. A
and functioning of the specific combination of rupture disk breaking pin housingis the structurevhich encloses the breaking pin
deviceand pressure relief valve have been established by test in mechanismThe material of the housing shi# listed in Section Il and be
accordancevith UG-132. permittedfor use in this Division.

(1) Breaking pin devices shall not be used as single devices

(1) the pressure relief valve will not fail to open apitsper
pressuresetting regardless of any back presshet can accu
mulate between the pressure relief valve disid the rupture
disk. The space between the pressure relief valve disk and the

50 Theminimum net flow amais the calculated net area after a complete burst

of the disk with appropriate allowan&ar any structural members which
may reduce the net flow area through the ruptlisé& device. The net flow

areafor sizingpurposes shall not exceed the nominal pipe size area of the

rupturedisk device.
(c) A rupture disk device may be installedtbe outlet side#

but only in combination between the presstghkef valve and
thevessel.

(2) The space between a breaking pin device and a pressure
relief valve shall be provided with a pressure gage, a try cock,

of a pressure relief valve which is opened by direct action of the afree vent, or suitable telltale indicatdrhis arrangement per

pressuran the vessel provided:

54 This use of a rupture disk device in series with pressure relief valve is
permittedto minimize the loss by leakage through the valivealuable or

of noxiousor otherwise hazardous materials, and where a rupture disk
aloneor disk located on the inlet side of the valve is impracticable, or to

preventcorrosive gases from a common disdedine from reaching the
valve internals.

mits detection of breaking pin device operation or leakage.

(3) Each breaking pin device shall have a rated pressure
temperatureat 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:
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RatedPressure, psi (kPa) Tolerance, Plus or

Min. Max. Minus, psi (kPa)
30 (200) 150 (1 000) 5(35)

150 (1 000) 275 (1 900) 10 (70)

275 (1 900) 375 (2 600) 15 (100)

(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 specified tempefftahall be
verified by breaking two omore sample breaking pins from
eachlot of the same material and the sasime as those to be
used. The lot size shall not exceed 25. The test shall be made
in a device of the same form and pressure dimensieitisat in
which the breaking pin is to be used.

58The specified temperature supplied to the breaking pin manufacturer shall
bethe temperature of the breaking pin when an gemay conditiorexists
andthe pin is expected to break.

(c) Spring Loaded Noeclosing Pessue Relief Device

(1) A spring loaded nonreclosing pressure relief device; pres
sureactuated by means which permit the spring logmtetion
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 folbeningat or below
its set pressure. Such a device may not be usszhibination
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 exceadke based on
the applicable theoretical formula (see UG-181)the various
media,multiplied by:K = coeficient = 0.62.

TheareaA (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 () above, a
Manufacturemrmay 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 béeast NP3
(DN 15).

UG-129 MARKING

(a) Safety Safety Relief, Reliefjquid Pressue Relief, and
Pilot Operated Pessue Relief ¥lves. Each safetysafety relief,
relief, liquid pressure reliefand pilot operated pressure relief
valve NPSY2 (DN 15) and lager shallbe plainly marked by the
Manufactureror Assembler with the required data in such a way
thatthe marking will nobe obliterated in service. The marking

may be placed on the valve or on a plate or plates that satisfy thesh

requirement®f UG-119:

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

(2) Manufacturés design or type number;

(3) NPS size (DN) (the nominal pipe size of the valve
inlet);

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

(5) certified capacity (as applicable):

(a) Ib/hr (kg/hr) of saturated steaahan overpressure of 10%
or 3 psi (20 kPa), whichever is greater for valves certified on
steamcomplying with UG-131 (b); or
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(b) gal/min of water at 78 (20°C) at an overpressure of 10%
or 3 psi (20 kPa), whichever is greater for valves certified on
water;or

(c) SCFM [standard cubic feet per minute &tFfo@nd14.7
psia] (M3/min, cubic meters per minute at°Dand 101 kPa),
or Ib/min (kg/min), of air at an overpressure of 10% or 3 psi
(kPa),whichever is greate¥alves that are capacity certified in
accordancevith UG-131 (c) (2) shall be marked “at 20% oever
pressure.”

(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 ManufactumrAssembler can
identify the year the valve was assembled or tested;

(7) ASME Symbol as shown in Fig. UG-129.1. The pilot of
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 (kPa), and the year built, or
alternatively,a coding that the Manufacturer case to identify
theyear built.

On valves smaller than NP'G (DN 15),the markings may
be made on a metal tag attached by wire or adhesive meeting the
requirement®f UG-119 or other means suitalfter the service
conditions.

(8) Restricted lift in. (mm) (Foestricted lift valves
only)

(b) Safety andafetyrelief 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 presswessels. The rated capacity in terms of
other fluids shall be determinebly the method of conversion
givenin Appendix 1. [See UG- 13I(h).]

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

1)

@

3

name of Manufacturer of valve;

design or type number of valve;

name of Manufacturer of rupture disk device;
(4) design or type number of rupture disk device;
(5) capacity or combination capacity factor;

(6) name of aganization responsible for this marking. This
allbe eithethe vessel usevessel Manufacturerupture disk
Manufacturerpr pressure relief valve Manufacturer

(d) Pressue Relief ¥lves in Combination itth Breaking Pin
Devices.Pressure relief valves in combinatieith pin devices
shallbe marked with the capacity as establishegcicordance
with UG-127 (b) (3) (b) (2) (usin@.90 factor) or the combina
tion capacity factor established by test in accordance with
UG-132(a) or (b),in addition to the marking of UG-129 (a) and
() below The marking may bplaced on the pressure relief
valveor pin device or on plate or plates that satisfy the require
mentsof UG-119. The marking shall include the following:

(1) name of Manufacturer of valve.
(2) design or type number of valve.
(3) name of Manufacturer of pin device.
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(4) design or type number of pin device.
(5) capacity or combination capacity factor
(6) name of aganization responsible for this marking.

This shall be either the vessel usexssel Manufacturegpin
deviceManufactureror pressure relief valve Manufacturer

FI1G. UG-129.1 OFFICIAL SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD FOR PRESSURE RELIEF
VALVES

FIG. UG-129.2 OFFICIAL SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD FOR RUPTURE DISK
DEVICES

(e) Ruptue Disk DevicesEvery rupture disk shall be plainly
markedby theManufacturer in such a way that the marking will
not be obliterated in service. The rupture disk marking may be

placedon the flange of the disk or on a metal tab that satisfies the

requirement®f UG-119. The marking shall include the follew
ing:

(1) the name or identifying trademark of the Manufacturer;

(2) Manufacturées design or type number;

(3) lot number;

(4) disk material;

(5) size [NPS (DN) of rupture disk holder];

(6) marked burst pressure psi (kPa);

(7) specified disk temperature °F (°C);

(8) minimum net flow area sq in. (sg mm);

(9) certified flow resistance (one or more as applicable);

(@) Krg for rupture disk certified on air or gases;

(b) KrL for rupture disk certified on liquid;

(c) KraL for rupture disk certifiegh air or gases, and
liquid;

(10) ASME symbol as shown in Fig. UG-129.2;

(11) year built, or alternativelya coding maye marked on
the rupture disk such that the rupture disk device Manufacturer

canidentify the year the rupture disk device was assembled and

tested.

ltems (1), (2), (5), (10), and ) above and flow direction
shallalso be marked on the rupture disk halder

(f) Pin Devices and Pin Actuated Pilot Operate&$dure
Relief Devices. Pin devices shall be plainijnarked by the
Manufacturemith therequired data in such a way that the mark
ing will not be obliterated in service. The marking may be
placedon the device housing on a plate or plates that satisfies
therequirements of UG4B. The marking shall include the-fol
lowing:

(1) the name, or an acceptable abbreviation of the Manufac
turer

(2) Manufacturets design or type number

WISCONSINADMINISTRATIVE CODE
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(3) NPS (DN)size (the nominal pipe size of the device inlet)

(4) set pressure psi (kPa)

(5) flow direction

(6) pin to pin device identifier

(7) for capacity certified devices

(a) Ib/hr of saturated steam at an overpressure 10% or 3 psi
(20 kPa), whichever is greater for devices certified on steam
complyingwith UG-131(b), or

(b) gal/min of water at 7& (20°C) at an overpressure of 10%
or 3 psi (20 kPa)whichever is greater for devices certified on
water,or

(c) SCFM [standard cubic feet per minute &tF6@nd14.7
psia(20°C and 101 kPa)], or Ib/min, @fir at an overpressure of
10%or 3 psi, whichever is greatebevices that are capacity €er
tified in accordance with UG-131 (c) (2) shall be marked “at
20% overpressure.”

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

(8) for flow resistance certified devices:

(@) minimum net flow area 2igmne)
(b) certified flow resistance (one or more as applicable)
1) Kre for pin devices certified on air or gases
(2) KrL for pin devices certified on liquid
i (%) KraL for pindevices certified on air or gases, and
iqui

(9) ASME symbol as shown in Fig. UG-129.2

(10) year built, or alternative)ya coding may be marked on
the device such that the device Manufacturan identify the
yearthe device was tested

(11) The pin shall be marked according to one of the follow
ing methods:

(a) for pin devices using a replaceable pin to control set pres
sure,the pin shall be marked with its lot numlygn temperature
°F (°C) and the information required by (f) (I), (f) (4), (f) (6), (f)
(10),0r

Note: When the pin size or configuration does not permit the use of an
attachednetaltag, a metal tag may be attached using a nonmetallic connector
with an adhesive that complies with Appendix 18 of this Division.

(b) for pin devices that are single use and permanently
assembledthe marking requirements of (f) (8) (a), (f) (8) (b),
and(f) (11) (a) shall be applied to the device, or

(c) for pin deviceghat have a replaceable pin within the
sealedbody per UG-138, the pin shall be marked with its lot
number.

(g9) Spring Loaded Noeclosing Pessue Relief Devices.
Spring loaded nonreclosing pressure relief devices shall be
markedin accordance with (a) aboeacept that the Code Sym
bol Stamp is to be applied only when the capacity has been estab
lishedand certified in accordance with UG-127 (c) (3) and all
otherrequirements of UG-130 have been met.

(h) For units other than those included above, see U-4.

UG-130 CODE SYMBOL STAMP

Eachpressure relief devi€8to which the Code Symbol (see
Figs. UG—-129.5andUG-129.2) will be applied shall have been
fabricatedor assembled by a Manufacturer or Assembler-hold
ing a valid Certificate of Authorization (UG%T) and capacity
certified in accordance witthe requirements of this Division.
A Certified Individual (Cl) shall provide oversight as required
by UG-117(a). Each use of the Code Symbol shall alsddoet
mentedon a Certificate o€onformance Form UV-1 or UD-1,
asappropriate.
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59 Vacuum relief devices amot covered by Code Symbol Stamp require  capacityis provided in more than one pressure relief device,

ments. only one pressure relief device need be set at or belomdiie
UG-133 DETERMINATION OF PRESSURE mum allowable working pressure, and the additional pressure
RELIEVING REQUIREMENTS relief devices may be set tipen at higher pressures but in no

() Except as permitted in (b) belpthe aggregate capacity =~ caseat & pressure higher than 105% of the maximum allowable
of the pressure relief devices connected to any vessel or systenworking pressure, excegtsprovided in (b) below
of vessels for the release of a liquid, aleam, or other vapor 61 Theset pessueis the value of increasing inlet static pressure at which a
shallbe suficient to carry of the maximum quantity that can be pressurerelief device displays one of the operational characteristics as

gener@te(br supplied to Fhe. attached equipment without permit  gefined by opening pressure, poppipgessure, start-to—leak pressure,
ting a rise in pressure within the vessel of more than 16% above burstpressure, or breaking pressure. (The applicable operating characteris

the maximum allowable working pressure when the pressure tic for a specific device design is specified by the device Manufagturer
relief devices are blowing. (b) For pressure relief devices permittedJG-125(c)(2) as

(b) Pressure relief devices as permitted in UG-125(c)(2), as Protection against excessive pressure caused by exposure to fire
protectionagainst excessive pressure caused by exposure to fire0r other sources of external heat, the device masttgatessure
or other sources of external heat, shall havelieving capacity ~ shallnot exceed 0% of the maximum allowable workimges
sufficient to prevent the pressure from rising more than 21% sureof the vessel. If such a pressure relief device is used to meet
abovethe maximum allowable working pressure of the vessel the requirements of both UG-125(c) and UG-125(c)(2), the

whenall pressure relief devices are blowing. device marked set pressure shall not be over the maximum
(c) Vessels connected together by a system of adequate pip@/lowableworking pressure.

ing not containing valves which césolate any vessel, and those (c) The pressure relief device set pressiall include the

containingvalves in compliance with Appendi, M-5, may effectsof static head and constant back pressure.

be considered as one unit in figuring the required relieving  (d) () The set pressure tolerance for pressure relief valves

capacityof pressure relief devices to be furnished. shallnot exceed2 psi (15 kPa) for pressures up to and including

(d) Heat exchangers and similar vessels shall be protected?0 psi (500 kPa) anti3% for pressures above 70 psi (500 kPa),
with apressure relief device of $igfent capacity to avoid over exceptas covered in (d)(2) below
pressuren case of an internal failure. (2) The sepressure tolerance of pressure relief valves which
(e) The oficial rated capacityor the certified flow resistance ~ comply with UG-125(c)(3) shall be within —-0%, +10%.
andminimum net flow area, of a pressure relief device shallbe  (e) The burst pressure tolerance for rupture disk devices at
that which is stamped on the device agdaranteed by the  the specified disk temperature shall not exce2gsi (15 kPa)
Manufacturer. of marked burst pressure up to 40 psi (300 kPa)#&8d of
() The rated pressure relieving capacity of a pressure relief markedburst pressure 40 psi (300 kPa) and over
valve for other than steam or air shall be determined by the  (f) Pressureelief valves shall be designed and constructed
methodof conversion given in Appendixl1 suchthat when installed per UG-135, the valves will operate
(9) The relieving capacity of a pressure relief device for-com without chattering and shall not flutter at the flow-rated pressure
pressible fluids may be prorated at any relieving pressure greatein a way that either would interfere with the measurement of
than 1.1, as permitted under UG-125, by applying a multi  capacityor would result in damage.
plier to the oficial relieving capacity as follows: UG-135 INSTALLATION

(U.S. Customary Units) (a) Pressure relief devices intended for reliefmmpressible

P+ 14.7 fluids shall beconnected to the vessel in the vapor space above
1.10p + 14.7 any contained liquid or to piping connected to the vaguace
. in the vessel which is to h@otected. Pressure relief devices
(SI Units) intendedfor relief of liquids shall be connectéelow the liquid
P+ 101 level. Alternative connection locations are permitted, depend
1.10p + 101 ing on the potential vessel overpressure scenarios and the type
of relief device selected, provided the requiremenfs
where UG-125(a)(2and UG-125(c) are met.
P = relieving pressure, psig(kPa gage) (b)(1) The opening through all pipe, fittings andnreclos
p = set pressure, psig(kPa gage) ing pressure relief devices (if installed) between a pressure ves

For steam pressures above 1,500 psig (10 MPa gage), thesel and itpressure relief valve shall have at least the area of the
abovemultiplier is not applicable. For stearalves with reliev pressureelief valve inlet. The characteristic of this upstream
ing pressures greater than 1,500 psig (10 MPa gage) and lesSyStémshall be such that the pressure drop will not reduce the
than or equal to 3,200 psig (22.1 MPa gage), the capacity at '€liéving capacity below that required or adverseffeetf the
relieving pressures greater than Jpkhall be determinedsing properoperation of the pressure relief valve.
the equation for steam and the correction factor for high pressure  (2) The opening in the vessel wall shall be designed to pro
steamin UG-131 (e) (2) with the permitted absolute relieving Vvide unobstructed flow between the vessel and its pressure relief

pressureand the coéitient K for that valve design. device(see Appendix M§2
(h) When sizing and selectivglves, the restricted lift name 62 ysers are wamettiat the proper operation of various rupture disk devices
plate capacity shall be determined by multiplying trepacity dependsupon following the Manufacturer installation instructions
atfull rated lift as defined in UG-131 (e) (3) by ttaio of the closely with regard to the flow direction marked dme device. Some
restrictedlift to the full rated lift. devicedesigns will burst at pressures much greater than their miauksd
pressurevhen installed with the procepsessure on the vent side of the
UG-134 PRESSURE SETTINGS AND device.
PERFORMANCE REQUIREMENTS () When two or more required pressure relief devices are

(a) When a single pressure relief device is used, the set pres placedon one connection, the inlet internal cross—sectiares
surél marked on the device shall not exceed the maximum of this connection shall be either sized to avoid restricting flow
allowableworking pressure of the vessel. When the required to the pressure relief devices or made at least equal to the com
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binedinlet areas of the safety devices connected to it. The flow (e) The pressure relief devices on all vessels shall be so
characteristic®f the upstrearsystem shall satisfy the require  installedthat their proper functioning will not be hindered by the
mentsof (b) above. (See Appendix M.) natureof the vesse$ contents.

(d) There shall be no intervening stop valves between the  (f) Dischage lines from pressure relief devices shall be
vesseland its pressureelief device or devices, or between the  designedto facilitate drainage or shale fitted with drains to
pressurerelief device or devices and the point of disgear  preventliquid from lodging in the dischge side of the pressure
except: relief device, and such lines shall lead to a safe place of dis

(1) when these stop valves are so constructed or positivelycharge. The size of the dischge lines shall be such that any
controlled that the closing of the maximum number a of block pressurahat may exist or develop will not reduce tieéieving
valvespossible at one time will not reduce the pressure relieving capacityof the pressure relief devices beltat required to
capacity provided by the unédcted pressure relief devices properlyprotect the vessel, or adverselieaf the propeopera
belowthe required relieving capacity; or tion of the pressure relief devices. [See UG- 136(a)(8) and

(2) under conditions set forth in Appendix M. AppendixM.]
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