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UNIVERSIDAD NACIONAL AUTONOMA DE MÉXICO 
FACULTAD DE INGENIERIA 

DIVISIÓN DE EDUCACIÓN CONTINUA 

CURSO I MO!DUlO 

DJSPOS~T!VOS 

DE 
Ai.IV~O DE PRES~ON 

COfMiFOR.¡1¡1E A SECC30N v~a~, DiV.1 D:E!L CODJGO ASilt1E 

Este curso I módulo está enfocado a la formación de profesionales que deseen 
desempeñar una de las actividades de mayor trascendencia dentro del campo de 
los recipientes sujetos a presión. El programa incluye los temas de actualidad del 
Cédigo ASME y los de mayor aplicación dictados por la industria del ramo. 

OBJETIVO GENERAL: 
Proporcionar los conocimientos mínimos requeridos para la selección, certificación 
e i;1stalación de válvulas de seguridad y discos de ruptura para cualquier 
;ecipiente sujeto a presión conforme a los requisitos obligatorios establecidos en la 
Sección VIII, División 1 del Código ASME. 

D!R;GlDO A: 
El curso I módulo esta dirigido a firmas de ingeniería, fabricantes, compañías de 
inspección, empresas de consultoría, y en general a todos los ingenieros, personal 
técnico y profesionistas que deseen especializarse o actualizar sus conocimientos 
en estos temas del Código ASME. 
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UG-120 PART UG - GENERAL REQUJREMENfS UG-125 

(e) the Manufacturer's tten Quality Control 
System includes procedures control the development. 
distribution, and retentio of the Partial Data Reports. 

(4) Far guidan 10 preparing Partial Data eports, 
see A ppendix W 

( d) This tsion, in paragraphssuch UW-2, UF-1. 
UF-32(b -1, UB-22, UCS-66, -56, UHA-51, 
UCL- , and UITT-6, establishe pecial requirements to 
qu tfy a vessel far certai special services." (Para-

ibit certain types of con c-
tion or materials in especial serviccs.) special 
services to which ecial requirements are a licable are 
classified as ti ows: 

(1) 1 al service [far exampl 
04 (2 services below certai 

04 

ple,' e UW-2(b), UCS-65 

e 

(4) direct mg [far example, see UW- d)]. 
When a v sel is intended far such spe · services, the 

special s vice and the paragraphs of s ial requirements 
co 1ed with shall be indicated the Data Reports. 

(e) For sample forrns an 
tion, see Appendix W. 

PRESSURE RELIEF DEVICES 

UG-125 GENERAL 

(a) Ali pressure vessels within the Scope of this Divi­
sion, irrespective of size or pressure, shall be provided 
with pressure relief devices in accordance with the 
requirements of UG-125 through UG-137. It is !he 
responsibility of the user to ensure that the required pres­
sure relief devices are properly installed prior to initial 
operation. These pressure relief devices need not be sup­
plied by the vessel Manufacturer. Unless otherwise 
defined in this Division, the definitions relating to pres­
sure relief devices in Section 2 of ASME PTC 25 shall 
apply. 

(b) An unfired steam boiler, asdefined in U-l(g), shall 
be equipped with pressure relief devices required by Sec­
tion 1 insofar as they are applicable to the service of the 
particular installation. 

(e) Ali pressure vessels other than unfired stcam boil­
ers shall be protected by a pressure reliefdevice that shall 
prevent the pressure from rising more than 10% Ür 3 
psi (20 kPa), whichever is greater, above the maximum 
allowable working pressure except as permitted in (1) 
and (2) below. (See UG-134 far pressure settings.) 

( 1) When multiple pressure relief devices are pro­
vided and set in accordance with UG-134~a), they shall 
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prevent tl1e pressure from rismg more tl1an 169'0 or 4 
psi (30 kPa), whichever is greater, above the 1naxitnun1 
allowable wórking pressure. 

(2) \Vhere an additional haz.ard can be created bJ: 
exposure of a pressure vessel to fue or other unexpected 
sources ofexternal heat, supplemental pressure 1elief 
devices shall be installed to protect aga1nst exccssive 
pressure. Such supplemental pressure relief devices shall 
be capable of preventing the pressure frotn rising rr1orc 
than 21% above the. maxunum allowable workmg pres­
sure. [lbr additional infonnation, see Appendix M, M-
14(a)]. The same pressure relief devices may be used to 
satisfy the capacity requirernents of (e) or (c)(l) above 
and this paragraph provided the pressurt" setting require­
ments of UG-134( a) are 1net. 

( 3) Pressure rellef devices, in tended prunarily for 
protection against exposure of a pressure vessel to íire 
or other unexpected sources of external heat installed on 
ves.seis having no permanent supply co1u1ection and used 
for storage at ambient temperatures of nonrefrigerated 
IiquefÍed compressed gases, 41 are excluded from the 

requirements of (c)(l) and (c)(2) above, p1ovided: 

(a) the pn:•.ssure relief devices are capable of pre­
venting the pressure from rising more than 20% above 
the maximum allowable working pressure of the ves.seis; 

(b) the set pressuremarked on these devices shall 
not exceed the maximum allowable wo1king pressure of 
the vessels; 

(e) the ves.seis have sufficient ullage to avoid a 
liquid full ~ndition; 

(d) the maximum allowable \i/Orkit1g pressurc of 
the vessels on which these prl"ssure relief devices are 
installed is greater than the vapor pressu1e of the stored 
liquefied compressed gas at the maximum anticipated 
temperature42 that the gas will reach under atrnospheric 
conditions; and 

(e) pressure relief valves nsed to satisfy tl1ese 
provisions also cornply with the rcquire1nents of 
UG-129(a)(5). UG-131(c)(2), and UG-134(d)(2). 

(d) Pressure relief devices shall be constructed, 
located, and it1stalled so that U1ey are readily accessible 
far inspection, replacement, and repair and so that they 
cannot be readily rendered inoperative {sec Appendix M). 
and should be selected on the basis of U1eir intended 
service. 

41 For the purpose ofthe..se rule.s, ga.<:e.s are con.sideted tv ~ .sub.sl:mces 
having a vapor pre.ssure greater than 40 psia (?·00 kPa absolute) al 

1 OO"F (40ºC) 
42 Nonnally lhi.s temperature .should not be lc.s.s than 11 SºF ~45"C). 
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(e) Pressure relief valves or nonreclosing pressure 
relief devices43 may be used to protect against overpres­
sure. Nonreclosing pressme relief devices may be used 
either alone ar. if applicable, in combination with pressure 
relief valves on vessels. 

NOTE. Use of nonreclosing pressure rehef device,~ of sorne type-; may 
be advisab!e on ves.seis containing substances thatmay render apressure 
rellef valve moperat1ve, where a loss of valuable material by Jeakage 
shou!d ~ avoided, or where contamination of theatrnosphcre by leakage 
of noxious fhuds must be avoided. The use of rupture disk devices 
may also be advisable when very rapid rates of pressure rise may be 
encountered. 

(f) Vessels that are to operate completely filled with 
liquid shall be equipped with pressure relief devices 
designed far liquid servicc, unle~s othernise protected 
against overpressure. 

(g) The pressure relief dcvices required in (a) above 
need not be installed directly on a pressure vessel when 
either of the following conditions apply: 

( 1) the source of pressure is externa! to the vessel 
and is under such positive control that the pressure in the 
vessel cannot exceed the maximwn allowable working 
pressure at the operating temperature exceptas perrnitted 
in (e) above (see UG-98), or under the conditions set 
forth in Appendix M . 

(2) there are no intervening stop valves between the 
vessel and the pressure relief device or devices except 
as pennitted wide!' UG-135{d). 

NOTE· Pressure reducing valves and similar mechanical or e\ectrical 

control i:nstruments, except for pilot operated pressure rehef valves a.s 
permltted in UG-126(b), are not considered a.s sufficlently posit1ve m 

act1on to prevcnt exccs.s pres.sures from being developed. 

(h) Pressure relief valves for steam service shall meet 
the requirements of UG-13l(b). 

UG-126 PRESSURE RELIEF V ALVES44 

(a) Safety, safety relief, and relief val ves shall be of 
the direct spring loaded type. · 

43 
Apresswe reluf valve is a pressure relief devl~ which is deslgned 

to reclose and prevent the further flow of fluid after normal condltions 
have been restored. A nonreclo.s1n,g pre.s.sure reluf devue is a pressure 
relief device desi.gned to remain open afkr operation. 

44 A safety "IKLlve is a pressure relief valve actuated by inlet static 
pressure and characterized by rapid ope:nmg or pop act1on. A relief 
mlve is a pressure relief valve a<:tuated by inlet static pressure wh1ch 
o pe ns in proport1on to the in crea.se. in pressure over the opening pres.su re. 
A .safety relief va/ve is a pressure relief valve characteriud by rapid 
opening or pop action, or by opening m proportlon to the increa.se in 
pressure over the opening pres.sure, depending en apphcation. A pilot 
operated pressure relief vatve 1s a pressure rellef valve m which the 
major relleving device is combined with <11d is controlled by a self­
actuáed aix1hary pres.sure relief valve 
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(b) Pilot operated pressure relief valves may be used. 
prOvided that the pilot is self-actuated and the main va lve 
will open automatically at not o ver the set pressu1 e and 
willdischarge its full rated caPacity ifsorr1e essential part 
of the pilot should faiL 

(e) The spring in a pressure relief valve shall not be 
set for any pressure more than 5% above or helow that 
far which the valve is marked, unless the setting is within 
the spring design range established by the valve Manufac­
turer or is detennined to be acceptable to the I\1anufac­
turer. 111e initial adjustn1ent shall be perfonned by the 
Manufacturer,h1s authorized representative, oran Assern­
bler, anda valve data tag shall be provided that identifies 
the set pressure capacity and date. The valve shall be 
sealed with a seal identifying the Manufacturer, his 
authorized representative, or the Assembler performing 
the adjustment. 

( d) The set pressure tolerances, plus or minus, of pres­
sure relief valves shall not exceed 2 psi (15 kPa) for 
pressures up to and including 70 psi (500 kPa) and 3Cfo 
for pressures above 70 psi (~O kPa). 

UG-127 NONRECLOSING PRESSURE 
RELIEF DEVICES 

(a) Rupture Disk Devices45 

(1) General Every rupture disk shall have a marked 
burst pressure established by rules of UG-137(d)(3) 
within a manufacturing design range46 ata specified disk 
temperature47 and shall be marked with a lot48 nu1nber 
The burst pressme tolerance at the specified disk tempera­
ture shall not exceed ±2 psi (±15 kPa) for 1narked burst 
pressure up to and including 40 psi (300 kPa) and ±So/o 
far marked bmst pressure above 40 psi (300 kPa). 

45 A rupture di.sk device is a nonreclosing pressure relief device 
actual.ed by i.nletstatic pressure and designed to funct1on by lhe bursting 
of a pressure containlng disk. A rupture di.sk is the pressurc containing 
and pres.sure .sensit1ve element of a rupture dl.sk dev1ce Kupture d1sks 
may be de.slgned m severa! configuration.s, such a.s plam fiat, prebu\ged, 
orrever.se buckling. A rupture di.sk holder is the structure v.ih ich enclose.s 
and clamps the rupUJrc disk m posrt.1on. 

46 The rnanufactu.nngdesign range IS a range ofpres.sure wlthin which 
the marked burst pressure must fall to te acceptable fo1 a partlculai 
requirement as a,greed upon between the rupture di.sk Manufoctlll'er and 
the u.ser orhis agent. The manufacturing desi.gn range must be evaluated 
in conjuction with the specified burst pressure to ensure that the marked 
burst prcs.sure ofthe rupture disk w11l always be w1thm apphcable hm1ts 
of UG-134 Users are cautloned that certai.n type.s ofrupturc dl.sks have 
manufacturing ranges that can result in a marked burst pressure greatei 
than the specified bur.sl pre.ssure. 

47 The spccified disk temperaturcsuppli.ed to therupture disk Manufac­
turer shall be thc tempcrature of thc disk when the disk LS expected 
to burst ' 

48 A lot of rupture duh is thooe disks manufactured of a material at 
thesame time, ofthe same si:ze,thiclmess, type, heat, and manufacturing 
process includmg heat tteatment. 
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(2) Reltevrng Capacir¡ The rated flow capacity of 
a pressure relief system which uses a rupture disk device 
as the sole relief device shall be determined by a value 
calculated under the requirements of (a) using a ooeffi­
cient of discharge or (b) using ftow resistances below. 

(a) When the rupture disk device discharges 
directly to atmosphere and 

( 1) is installed within eight pipe diameters 
from the vessel nozzle entry; and · 

(2) with a length of discharge pipe not greater 
than five pipe diameters from thc rupture disk device; and 

(3) the nominaldiameters ofthe mlet and dis­
charge piping are equal to or greater than the stamped 
NPS designator of the device, the calculated relieving 
capacity of a pressure relief system shall not exceed a 
value based on the applicable theoretical flow equation 
[see UG-13l(e)(2) and Appendix 11] for the various 
media multiplied by a coefficient of discharge K equal 
to 0.62 The area A in the theoretical flow equation shall 
be the minimwn net fl.ow area49 as specified by the rupture 
disk device Manufactura-. 

(b) The calculated capacity of any pressure relief 
system may be determined by analyzing the total system 
resistance to flow. This analysis shall take into consider­
ation the flow resistance of the rupture disk device, piping 
and piping components mcluding the exit nozzle on the 
vessels, elbows, tees, reducers, and valves. The calcula­
tion shall be made using accepted engineering practices 
for detcrmining Huid ftow through pipmg systems. This 
calculated relieving capacity shall be multiplied by a 
factor of 0.90 or less to allow for uncertainties inherent 
with this method. The certified flow resistance5° KR for 
the rupture disk device, expressed as the velocity head 
loss, shall be detennined in accordance with UG-13l(k) 
through (r). 

(3) Applicatwn of R"Pture Di.sks 
(a) A rupture disk device may be used as the sole 

pressure relieving device on a vessel. 

NOTE: When rupture disk devices arC used, 1t IS recommended that. 
lhe des1gn pressure of the ves.sel be sufficiently above the intended 
operating pres.sure to provide sufficient margin between operating pres­
sure and rupture disk burstmg pressure to prevent premat.ure fai.lure of 
lhe rupture disk due to fatigue or creep. 

Apphcation of rupture disk devices to llquid servlce shou!d becare­
fully evaluated to assure that. lhe design of ilie rupture disk de vice and 

49 The min1mum netfWw a rea is the calculáed net arca after acomple~ 
burst ofthe disk with appropria~ allowance for any structural members 
whlch may reduce the nct fiow arca through tbe rupture disk device. 
The net fiow area for sizing purposes sha!l not exceed the nommal pipe 
siu area of the rupture disk dcv1ce. 

.:n The certifitdfiow rtsi.stanct KR is a dimensionless factor used to 
cakula~ the velocity head !oss that resuh . .s from lhe prescncc of a 
rupture disk device in a pressure relief system. 
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lhe dynrunJC encrgy of the system on which it \s tn.stallcd wlll re.sult 
in sufficient opening of the rupture disk. 

(b) A rupture disk device may be installed 
between a pressure reliefvalve51 and the vessel provided: 

( J) tl1e co1n bination ofthe pressure relief valve 
and the rupture disk device is ample in capacity to tneet 
the requirements of UG-133(a) and (b); 

(2) the m arked capacity of a pressure relief 
valve (nozzle type) when installed with a rupture disk 
device between the inlet ofthe valve and the vessel shall 
be multiplied by a factor of 0.90 of the rated relieving 
capacity of the valve alone, or altemahvely, the capacity 
of such a combination shall be established in accordance 
with (3) below; 

( 3) the capacity of the combination of the rup~ 
ture disk device and the pressure relief valve n1ay be 

established in accordance with the appropriate paragraphs 
of UG-132; 

(4) the space between a rupture disk device 
and a pressure relief valve shall be provided wtth a pres­
sure gage, a try cock, free vent, or suitable telltale indica­
tor. This arrangement permits detection of disk rupture 
or leakage.52 

(5) the opening49provided through the rupture 
disk, after burst, is sufficient to pennit a ftow cqnal to 
the capacity of the valve [ (2) and (3) above ], :md there 
is no chance of interference with proper functioning of 
the valve; but in no case shall this arca be less than the 
area of the inlet of the valve unless the capacity and 
functioning of the specific combination of rupture disk 
device and pressure relief valve ha.ve been established 
by test in accordance with UG-132. 

(e) A rupture disk dev1ce may be installed 011 the 
outlet side53 of a pressure relief valve which is opened 
by direct action of the pressure in the vessel provided: 

( J) the pressure relief val ve will not fail to 
open at its proper pressure setting regardless ofany back 
pressure that can accumulate betwcen the pressure relief 
valve disk and the rupture disk. The space between the 
pressure relief valve disk and the rupture disk shall be 

51 Use of a rupture disk dcvi.ce In combmaüon w1th a pressw-e rehef 
valve shall becarcfullycvaluated to ensure tha1 themedia belng handled 
and the valve operatlonal characterlstics wlll result \n openlng of the 
valve comcident with the bursting of the rupture dLSk 

52 tkers are wamcd that a rupture disk wil! not burst al its de.sign 
prcssure if back pressure builds up in the space bet ween the disk ~d 
thc p-essure relief valve which w1ll occur should kak~e develop m 
thc rupture disk due to corros1on 01 other cause. 
~ This use of a rupture Jlsk dev1ce m series wllh the pr~surc relief 

valve is perm1tted to mlnlmiz.e the loss by leakage through the valve 
of valuable or of nrouous or otherwise haz.ardous materials, and where 
a rupture disk alone 01 disk located on the lnlet side o! the valve k~ 

impracticable, orto prevent corrosive ga;~ from a common di.::charge 
line from reachmg the valve interna!.:;. 
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vented or drained to prevent accumulation of pressure, 
ar suitable means shall be provided to ensure that an 
accumulation of pressure <loes not affect the proper opera­
tion of the pressure relief valve.54 

(2) the pressure relief valve is ample in capac­
ity to meet the requirements of UG-125(c); 

( 3) the marked burst pressure of the rupture 
disk at the specified disk temperature plus any pressure 
in the outlet piping shall not exceed the design pressure 
of the outlet portian of the pressure relief valve and any 
pipe ar fitting bctwccn the valve and the rupture disk 
device. How~ver, in no case shall the marked burst pres­
sure of the rupture disk at the specified disk temperature 
plus any pressure in the outlet piping exceed the maxi­
mum allowable working pressure of the vessel ar the set 
pressure of the pressure relief valve. 

(4) the opening provided through the rupture 
disk device after breakage is sufficient to permit a ftow 
equal to the rated capacity of the attached pressure relief 
valve without exceeding the allowable overpressure; 

( 5) any piping beyond the rupture disk cannot 
be obstructed by the rupture disk or fragment; 

(6) the system is designed to consider the 
adverse effects of any leakage through the pressure relief 
valve or through the outlet side rupture disk device, to 
ensure system performance and reliability . .s.s 

(7) the bonnet of a balancing bellows or dia­
phragm type pressure relief valve shall be vented to pre­
vent accumulation of pressure in the bonnet. 

(b) Breakmg Pin Device56 

( 1) Breaking pin devices shall not be used as single 
devices but only in oombination between the pressure 
relief valve and the vessel. 

(2) The space between a breaking pin device and a 
pressure relief valve shall be provided with a pressure 
gage, a try cock, a free vent, or suitable telltale indicator. 
This arrangement permits detection of breaking pin 
device operation or leakage. 

54 Usern are warned that many types of pressure rel\.ef valves will 
not open at the set pressure lf pre.ssure builds up in the spac.e between 
the pressure relief valve disk and the rupture disk devi.c.e. A spec1ally 
de.signed pressure reli.ef valve such as a diaphragm val ve, pilot operated 
valve, or a valve equipped with a balancing bellows above the disk 
may be required 

55 Sorne adv\":rse effects r\":sulting from leakage may mclude obstruct­
ing th'°' fl.ow path, corrosion of pressure rehef valve components, and 
undesirable bursts of th'°' outl\":t s1de rupture disk. 

56 
A breakrn.g pm device i.s a nonreclosmg pres.sure relief d\":vice 

actuated by inletstat1c pres.sure a-id designed to fnnction bythe l::teakage 
of a load-carrymg section of a pin which supports apre.s.sure contammg 
m\":mber. A breakmg pm is the load-carrying element of a breaking pin 
device. A brtakin.g pm housing is the structure which encloses the 
breaking pin me<:hanism. The material of the housing shal! be li.>ted 
m Sect1on 11 and be permiued for u.se in thi.s Di.vis1on 
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( 3) Each breaking pin device shall have a rated pres­
sure and temperature at which the pin wlll break. The 
breaking pin shall be identified to a lot nu1nber and shall 

'be guaranteed by the Manufacturer to break when the 
rated pressure, within the following tolerances, is applied 
to the device: 

Rated Pres.sure, psi (kPa) 

Mm 

30 (200) 
150 (1 000) 
275 (1 900) 

M"'. 

150 (1 000) 
275 (1 900) 
375 (2 600) 

Tolerance, Plus or Mmus, 
psi (k:Pa) 

5 (35) 
10 (70) 
15(100) 

(4) The rated pressure ofthe breaking pin plus the 
tolerance in psi shall not exceed 105% of the maximum 
allowable working pressure of the vessel to which it is 

applied. . 
(5) The rated pressure at the specified temperature 57 

shall be verified by breaking two or more sample breaking 
pins from each lot of the same material and the same 
size as those to be used. The lot size shall not exceed 
25. The test shall be made in a device of the sarne fonn 
and pressure dimensions as that in which the breaking 
pin is to be used. 

(e) Spring Loaded Nonreclosing Pressure Relief 
Devtce 

(1) A spring loaded nonreclosing p1essure relief 
device, pressure actuated by meaos which permit the 
spring loaded portian of the device to open at the specified 
set pressure and remain open W1til manually reset, may 
be used provided the design of the spring loaded nonre­
closing device is such that if the actuating means fail, 
the device will achieve full opening at or below its set 
pressure. Such a device may not be used in combination 
with any other pressure relief device. 111e tolerance on 
opening l_X)int shall not exceed ±51'.fo. 

(2) The calculated capacity rating of a spring loaded 
nonreclosing pressure relief device shall not exceed a 
value based on the applicable theoretical fonnula (see 
UG-131) far the various media, multiplied by: K = coef­
ficient = 0.62. 

The area A (square inches) in the theoretical formula 
shall be the flow area through tite minimum opening of 
the spring loaded nonreclosing pressure relief device. 

(3) In Jieu of the method of capacity rating in (2) 
above, a Manufacturer may have the capacity of a spring 
loaded nonreclosing pressure relief devicedesign certified 
in general acoordance with the procedures of UG-131, 
as applicable. 

SI The specified temperatme supplied to the breaking pin manufacturer 
shall b'°' lhe temperature of the breaking pm when an em'°'rg'°'ncy condi­
tion exists a-id the pin is expected to break. 
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UG-128 LIQUID PRESSURE RELIEF 
VALVES 

Any liquid pressure relief valve used shall be at least 
NPS 1/1 (DN 15). 

UG-129 MARKING 

(a) Sefety, Sefety Relief. Relzef. Lrquid Pressure Relr.ef. 
and Pzlot Operated Pressure RellefValves Each safety, 
safety relief, relief, liquid pressure relief, and pilot oper­
ated pressure relief valve NPS 1/1 (DN 15) and larger 
shall be plainly marked by the Manufacturer or Assembler 
w1th the required data in such a way that the marking 
will not be obliterated in service. The marking may be 
placed on the valve or on a plate or plates that satisfy 
the requirements of UG-119: 

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

(2) Manufacturer's design or type number; 
( 3) NPS size (the nominal pipe size of the 

valve inlet); 
(4) set pressure psi (kPa). and, if applica-

ble per UG-136(d)(4), cold differential test pres-
sure psi (kPa); 

(5) certified capacity (as applicable): 
(a) lb/hr of saturated steam at an overpressure 

of lOo/o or 3 psi (20 kPa), whichever is greater for valves 
certified on steam complying with UG-131(b); or 

(b) gal/min of water at 70ºF (20ºC) atan over­
pressme of 10% or 3 psi (20 kPa), whichever is greater 
for valves certified on water; or 

(e) SCFM [standardcubic feet perminute at WºF 
and 14.7 psia (20°C and 101 kPa)], or lb/min, of air at 
an overpressme of lOflo or 3 psi (20 kPa), whichever is 
greater. Valves that are capacity certified in accordance 
w1th UG-131(c)(2) shall be marked "at 20% over­
pressure." 

(d) In addition to one of the fluids specified 
atove, the Manufacturer may indicate the capacity in 
other ftuids (see Appendix 11). 

(6) year built, or altematively, a coding 1nay be 
marked on the valve such that the valve Manufacturer ar 
Assembler can identify the year the valve was assembled 
or tested; 

(7) ASMESymbol as shown in Fig. UG-129.1. The 
pilot of a pilot operated pressure relief valve shall be 
plainly marked by the Manufacturer or Assembler show­
mg the name of the ManufachJrer, the Manufacturer's 
design or type number, the set pressure in pounds per 
square inch, and the year built, or alternatively, a ccxling 
that the Manufacturer can use to identify the year built. 
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FIG. UG-129.l OFFICIAL SYMBOL FOR STAMP TO 
DENOTE THE AMERICAN SOCIETY OF MECHANICAL 

ENGINEERS' STANDARD FOR PRESSURE RELIEF 
VAL VES 

On valves smaller than NPS 12 (DN 15), the markings 
may be made on a metal tag attached by wire or adhesive 
meeting the requrrements of UG-119 orothermeans suit- _ 
able for the setvice conditions. 

(b) Safety and safety reliefvalves ccrtified for a stean1 
discharging capacity under thc provisions of Section 1 
and bearing the official Code Symbol Stamp of Section 
I for safety valves may be ,used on pressure vessels. The 
rated capacity in tern1s of other fluids shall be determined 
by the method of conversion given in Appendix 11. [See 
UG-131(h).] 

(e) Pressure RelrefValves in Cotnbin.atton Wrth Rup­
ture Disk Devzces Pressure relief valves in combination 
with rupture disk devices shall be marked with the capac­
ity as established in accordance with UG-127(a)(3)(b )(~) 
(using 0.90 factor) or the combination capacity factor 
established by test in accordance with UG-132(a) or (b), 
in addition to the marking of UG-129(a) and (f) below. 
The marking may be placed on the pressure relief val ve 
or rupture disk device or on a plate or plates that satisfy 
the requirements of UG-119. 11ie marking shall include 
the following: 

( I) name of Manufacturer of valve; 
(2) design or type nwnber of valve; 
(3) name of Manufacturer of rupture disk device; 
(4) design or type number of rupture disk device; 
(5) capacity or combinatlon capacity factor; 
(6) name of organization responsible far this mark­

ing. This shall be either the vessel user, vessel Manufac­
turer, rupture disk ManufachJrer, or pressure relief val ve 
Manufacturer. 

(d) Pressure Reltef 1'alves zn Co1nb1nation. Wrth 
Brealang Pzn Devices Pressure reliefvalves in combina­
tion with breaking pin devices shall be 1narked in a(X~o1-
dance with (a) abo ve. In addition. the rated pressure shall 
be marked on the breaking pin and the breaking pin 
housing. 

(e) Rupture Dzsk DeYLces. Every rupture disk shall be 
plainly marked by the ~1anufacturer in such a way that 
the marking will not be obliterated in service. 'The rupturc 
disk marking may be placed on the ftange of the disk or 
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FIG. UG-129.2 OFF!CIAL SYMBOL FOR STAMP TO 
DENOTE TH E AMERICAN SOCIETY OF MECHANICAL 

ENGINEERS' STANDARD FOR RUPTURE DISK 
DE VICES 

on a metal tab that satisfies the requirements ofUG-119. 
The marking shall include the following: 

( 1) the name or identifying trademark of the Manu-
facturer; 

(2) Manufacturer's design or type nmnber; 
( 3) lot number; 
(4) disk material; 
( 5) size [NPS (DN) of rupture disk 

holder]; 
(6) marked burst pressure psi (kPa); 
(7) specified disk temperature ºF 

(ºC); 
(8) minimum net ftow area sq in. (sq 

mm); 
(9) certified ftow resistance {as applicable): 

(a) KRG far rupture disk certified on 
air or gases; or 

(b) KRL ____ forrupture disk certified on 
liquid; or 

(e) KRaL ----- far rupture disk certified 
on air or gases, and liquid; 

(JO) ASME symbol as shown in Fig. UG-129.2; 
( 11) year built, or altematively, a coding may be 

marked on the rupture disk such that the rupture disk 
device Manufacturer can identify the year the rupture 
dísk device was assembled and tested. 

Items (1), (2), and (5) above and ftow direction shall 
also be marked on the rupture disk holder. 

(f) Sprtng Loaded Nonrecloszng Pressure Reltef 
Devzces Spring loaded nonreclosing pressure relief 
devices shall be marked in accordance with (a) above 
except that the Code Symbol Starnp is to be applied only 
wh~n the capacity has been established and certified in 
accordance with UG-127(c)(3) and all other requirements 
of UG-130 have been met. 

UG-130 CODE SYMBOL STAMP 

Each pressure relief device58 to which the Code Symbol 
(see Figs. UG-129.1 and UG-129.2) will be applied shall 

58 :'acuum relief devices are not covered by Cede Symbol Stamp 
requ1rements. 
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have been fabricated or assembled by a Manufacturer or 
Assembler holding a valid Certificate of Authorization 
(UG-117) and capacity certified 111 accordance with the 
requirements of this Division. A Certified Individual ( CJ) 
shall provide oversight as requrred by UG-l l 7(a). Each 
use of the Code Symbol shall also be documented on 
a Certificate of Conformance Form UV-1 or UD-Las 
appropriate. 

UG-131 CERTIF1CATION OF CAPACI'IY OF 
PRESSURE RELIEF DEVICES 

(a) Befare the Code Symbol is applied to any pressure 
relief device, the device Manufacturers shall have the 
capacity of their devices certified in accordance with the 
provisions of these paragraphs. Far pressure relief va lves, 
(b) through Ü) below apply and for rupture disk devices, 
(k) through (r) below apply except where noted. 

(b)(I) Capacity certification tests for pressure relief 
valves for compressible ftuids shall be conducted on dry 
saturated steam, or air, or gas. When dry saturated steam 
is used, the limits far test purposes shall be 98% m inimum 
quality atKI 20ºF (IOºC) maxi1num superheat. Correction 
from within these limits may be made to the dry saturated 
condition. Pressure relief valves for steam service may 
be rated as above, but at least one valve of each series 
shall be tested on steam to detnonstrate thl" steam capacity 
and perfomtance. 

(2) Capacity certífication tests far pressure 1elief 
valves far inoompressible ftuids shall be conducted on 
water at a temperature betweeu 40°F (SºC) and 125ºF 
(4°C ami 50ºC). 

(e)( 1) Capacity certification tests shall be conducted 
at a pressure which <loes not exceed the pressure far 
which the pressure relief valve is set to operate by more 
than 10<fo ar 3 psi (20 kPa), whichever is greater, exceptas 
provided in (e )(2) be JO'-''. Minimum p1essure for capacity 
certification tests shall be at least 3 psi (20 kPa) above 
set pressure. Thc reseating pressure shall be noted and 
reoorded. 

(2) Capacity certification tests of pressu1e rclief 
valves far use in acoordance with UG-125(c)(3) may be 
conducted at a pressure not to exceed 120% of the 
stamped set pressure of the valve. 

(3)(a) Pressure reliefvalves far L"Ompressiblc fluids 
having an adjustable blowdown construction shall be 
adjusted prior to testing so that the blo\.vdown does not 
exceed So/o ofthe set pressureot 3 psi (20 kPa), whichever 
is greater. 

(b) The blowdown of pressure relief val ves far 
inrompressible ftuids and pressure relief valves for co1n­
pressible ftuids hav1ng nonadjustable blowdown shall be 
noted and recorded. 
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(4) Capacity certification of pilot operated pressure 

relief valves may be based on tests without the pilot 
valves installed, provided prior to capac1ty tests it has 
been demonstrated by test to the satisfaction of the 
Authorized Observer that the pilot valve will cause the 
main valve to open fully at a pressme which <loes not 
exceed the set pressure by more than 10% ar 3 psi 
(20 kPa), whichever is greater, and that the pilot valve 
in combination with the main valve will meet ali the' 
requirements of this Division. 

( d)( 1) A capacity certitiCation test is required on a set 
ofthree valves far each oombination of size, design, and 

pressme setting. The stamped capacity rating far each 
combination of design, siz.e, and test pressure shall not 
exceed 90o/o of the average capacity of the three valves 
tested. The capacity for each set ofthree valves shall fall 
within a range of ±5% of the average capacity. Failure 
to meet this requirement shall be cause to refuse certifica­
tian af that particular pressure relief valve desigIL 

(2) If a Manufacturerwishes toapply the Code Sym­
bol to a design af pressure relief valves, faur valves af 
each combinatian af pipe size and arifice size shall be 
tested. These faur valves shall be set at pressures which 
caver the approximate range of pressures far which the 
valve will be used ar covering the range available at the 
certified test facility that shall conduct the tests. The 
capacities based on these four tests shall be as fallows. 

(a) For compressible ftuids, the slope WIP ofthe 
actual measured capacity versus the flaw pressure far 
each test point shall be calculated and averaged: 

W measured capac1ty 
slope = P = absolute flow pressure, ps1a 

Ali values derived from the testing must fall within 
±5o/o af the average value: 

m1mmum slope = O 95 X average slope 

max1mum slope = 1.05 X average slope 

lf the values derived from the testing do not fal1 
between the minimum and maximum slope values, the 
Authoriz.ed Observer shall require that additional valves 
be tested at the rate of two far each valve beyond the 
maximum and minimum values with a limit offaur addi­
tional valves. 

The relieving capacity to be stamped on the val ve shall 
not exceed 90o/o of the average slope times the absolute 
aa:umulation pressure: 

rated slope = 0.90 X average slope 
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(U S Cusromary Unas) 

stamped capacity S: rated slope (l.10 X set pressure 

+ 14.7) or (set pressure + 3 psi 

+ 14.7), wh1chever is greater 

(SI Unas) 

stamped capacity s; rated slope (1.10 x set pressure 

+ 100 kPil) or (sct pressure + 20 kPa 

+ 101 kPa), whichever is greater 

For valves certified in accordance with (c)(2) above 

(U S Customary Unas) 

stamped capacity ~ rated slope (1 20 X sd pressure 

+ 14.7 or (set prcssure + 3 psi 

+ 14 7), whichever 1s greater 

(SI Unas) 

stamped capacity :::; rnted slope (1 20 X set pressure 

+ 100 kPa) or (set pressure + 20 kPÍI 

+ 101 kPa). whichever is greater 

(b) Far incornpressible fluids, the capacities shall 
be plotted on log-lag paper against the differential (in Jet 
minos dischargc pressure) test pressure anda straight line 
drawn through these four points. If the four points do not 
establish a straight line, two additional valves shall be 
tested for each unsatisfactory point, with a lintit of two 
unsatisfactory points. Any point that departs frorn the 
straight line by more than 5% should be considcred an 
unsatisfactory point. The relieving capacity shall ~ deter­
mined from this line. The certified capacity shall not 
exceed 90% af the capacity taken fram the line. 

(e) Instead of individual capacity certification as pro­
vided in (d) above, a coefficient of discharge K may be 
established for a specific pres.sute relief valvt" design 
according to the following procedure. 

(1) Far each design, the pressure reliefvalve Manu­
facturer shall submit for test at least three valvcs fo1 each 
of three different sizes (a total of nine valves) together 
with detailed drawings showing the valve construction. 
Each valve of a given size shall be set at a different 
pressure. 

(2) Tests shall bemade on each pressw·e reliefvalve 
to determine its capacity-lift, popping and blow-down 
pressures, and actual capacity in tenns of the fluid used 
in the test. A ooefficient KD shall be established for each 
test run as follows: 
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K _ actual f\ow 
D - theoretical flow = coefficient of discharge 

where actual ftow is detenninedquantitatively by test, and 
theoretical ftow is calculated by the appropriate formula 
which follows: 

Far tests with dry saturated steam, 

Wr = 51.SAP 

NOTE· Fer dry saturated steam pres.sures over 1500 ps¡g (10.9 MPa 
gage) and up to 3200 pslg (22.1 MP d gage), the value of WT, calculated 
by the above equction, shall be corro::;ted by bei.ng mult1pbed by the 
followmg factors, wh1ch shall be u.sed only if it is 1.0 or greater. 

(U S Customary Units) 

(SI Unzts) 

Far tests with air, 

(
0.!906P- !OOO) 
0.2292P - 1 061 

(
276P-1 000) 
33.2P - 1 001 

Wr = 356AP ft 
Far tests with natural gas, 

Wr =CAP# 

For tests with water, 

Wr = 2407AJ (P - Pd)w 

where 

WT = theoretical flow 
A = actual discharge area through the valve at devel­

oped lift, sq in. 
P = (set pressure X 1.10) plus atmospheric pressure, 

psia, or set pressure plus 3 psi (20 kPa) plus 
atmospheric pressure, whichever is greater 

P d = pressure at discharge from valve 
M = molecular weight 
T = absolute temperature at inlet, ºF + 460ºF 

(273ºC) 
C = constant for gas or vapor based on the ratio of 

specific heats 
k = Cpfcv (see Fig. 11-1) 

Z = compressibility factor corresponding to P and T 
w = specific weight ofwater at valve inlet conditions 

The average of the coefficients KD of the nine tests 
required shall be multiplied by 0.90, and this product 
shall be taken as the coefficient K of that design. The 
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coefficient of thc design shall not be greater than 0.878 
(the product of 0.9 X 0.975). 

NOTE: Ali experunentally determineJ coefficients Kosha11 fa!! withu1 
a range of ±5% oflhe average K0 found. Fa1!ure tornee! this requirement 
.shall be cause to refu.se certificaüon of tJ1at prut1cular valve de.slgn 

To convert lb/hr of water to gal/min of water. multiply 
the capacity in lb/hr by l /:i:JO. 

( 3) The official relieving capacity of a 11 sizes and 
pressures of a given design, for which K has Peen estab­
lished Wlder the provisions of (e )(2) abo ve, that a1e n1 ai1u­
factured subsequentJy shall not exceed the value 
calculated by the appropriate formula in (e)(2) above 
multiplied by the coefficient K (see Appendix 11). 

(4) The coefficient shall not be applied to valves 
whose beta ratio (ratio of valve throat to inlet diameter) 
líes outside the range of 0.15 to O. 75. unless tests have 
demonstrated that the individual coefficient of discharge 
KD for valves at the extreme ends of a larger range is 
within ±5% of the average coefficient K. fur desig:ns 
where the lift is used to determine the ftow area, ali valves 
shall have the same nom1nal lift-to-seat diameter ratio 
(L/ D). 

(f) Tests shall be conducted ata place where the testing 
facilities, methods, procedures, and person supervising 
the tests (Authorized Observer) meet the applicable 
requirements of ASME PTC 25. The tests shall be n1ade 
under the supervision of and certified by an Authorized 
Observer. The testing facilities, methods, prot..."edures. and 
qualifications ofthe Authoriz.ed Observer shall be stibject 
to the acceptance of the ASME on recommendation of a 
representative fron1 an ASME designated organ1zation. 
Acceptance of the testing facility is subject to review 
within each 5 year period. 

( g) Capacity test data reports for each valve model, 
type, and size, signed by the Manufacturer and the 
Authorized Observcr witnessing thetests shall be submit­
ted to the ASME designatcd organization far review and 
acceptance. 59 Where changes are niade in the design, 
capacity certification tests shall be repeated. 

(h) Far absolute pressures up to 1500 psia (10 MPa 
absolute), it is permissible to rate safety valves under 
PG-69.1.2 of Section I with capacity ratings at a flow 
pressure of 103% of the set pressure, far use on pressure 
vessels, without further test. In such instances, the capac­
ity rating of the valve may be increased to allow far tht." 
ftow pressure permitted in (e)(!) and (c)(3) above, 
namely, 110% ofthe set pressute, by the mulhpher, 

~ Valve ccpacilie.s and rupture disk device flow re.sist..:ice.s ..-e pub­
\i.shed in "Pres.sur e Relief Device Cert1ficat.ions." Thi.s pubhcalion may 
be obtamed from the National Board of Boiler and Pressure V~sel 
ln.spectors, 1055 Crupper Avenue, Co!umbus, Oh10 43229 
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(U S Customary Units) 

(SI Untts) 

where 

1.lOp + 14.7 
1.03p + 14 7 

1.lOp + 100 

1.03p + 100 

p = set pressure, psig (kPa gage) 

Such valves shall be marked in accordance with UG-129. 
This multiplier shall not be used as a divisor to transform 
test ratings from a higher to a lower ftow. 

For.steam pressures above 1500 psig (10.3 MPa gage), 
the above multiplier is not applicable. For pressure relief 
valves with relieving pressures between 1500 psig (10.9 
MPa gage) and 3200 psig (22.J MPa gage), thecapacity 
shall be detennined by using the equation far steam and 
tl1e correction factor far high pressure steam in (e)(2) 
alX>ve with the pennitted absolute relieving pressure (for 
Customary units, L!Op + 14.7; far SI units, L!Op + 101) 
and the coefficient K far that valve design. 

(i) Rating of nozzle type pressure relief valves, i.e., 
coefficient Kv. greater than 0.90 and nozzle construchon. 
far saturated water shall be according to 11-2 

(;) When changes are made in the design of a pressure 
relief valve in such a manner as to affect the How path, 
lift, or performance characteristics ofthe valve, new tests 
in accordance with this Div1sion shall be perforrned. 

(k) The certified fiow resistance KR ofthe rupture disk 
device used in UG-127(a)(2) shall be either K, = 2.4, 
oras determined in accordance wrth (1) through (r) below. 

(l) Flow resistance certification tests for rupture disk 
for air or gas service KRo shal1 be burst and ftow tested 
with air or gas. Flow resistance certification tests far 
liquid service KFL shall be burst tested with water and 
fiow tested with air or gas. Rupture disk for air ar gas 
and liquirl rervice KRaL may be certified with arr or gas 
as above, but at least one rupture disk af the number 
required under (o) belaw far each size af each series shall 
be burst tested with water and ftaw tested with airar gas 
to demonstrate the liquid service fiow resistanre. 

( m) Flaw resistance certificatian tests shall be con­
ducted at a rupture disk device inlet pressure which does 
not exceed 1109'0 of the device set pressure. 

(n)(l) The ftow resistance far rupture disk devices 
tested with nonpressure containing disk items, such as 
seals, sup(XJrt rings, and vacuum supports, is applicabl~ 
far the same rupture device design withaut seals, support 
rings, or vacuum supports. 

(2) A change in material far rupture disks and their 
nonpressure cantaining disk items, such as seals, support 
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rings, and vacuum supports. is nat oonsidered a design 
change and <loes not require retesting. 

(3) Additional linings, coatings. or platings 1nay be 
u sed far the same design of rupture disk devices pravided: 

(a) the certificate holder has performed a ve1ifi­
catioO burst test of rupture d1sks with the additional lin­
ings, coatings, or platings and has dacumented that the 
addition of these materials does not affect the n1pture 
disk opening configuration; and 

(b) such verification tests shall be conducted with 
rupture disks of the smallest siz.e and mmimun1 burst 
pressure far which the certified flow resistance with addi­
tional materials is to be used. 

(o) Flow resistance certification of rupture disk 
devices shall be determined by one of the follawing 
methods. 

( 1) One Su.e Method 
(a) For each rupture disk device design. three 

rupture disks fran1 the sanie lot shall be individually burst 
and ftow tested in accordance with (p) below. 111e burst 
pressure shall be the minimum of the rupture disk device 
design of the size tested. 

(b) The certified ftow resistance KR detenn1ned 
in (p) below shall apply only to the rupture disk design 
of the size tested. 

(e} When additional rupture disks of the same 
design are constructed at a later date. the test results on 
the original rupture disks may be included as applicable 
in the three size methcxl described in (o)(2) below. 

(2) Three Srze Method 
(a) This method of ftow resistance certification 

may be used far a rupture disk device design of three or 
more sizes. The burst pressure shall be the minimum of 
the rupture disk device design foreach of the s1zes submit­
ted far test. 

(b) For each rupture disk device design. thrre 
rupture disks from the same lot shall be burst and ftow 
tested in accardance with (p) below far each of three 
different sizes of the same design. 

(e) The certified ftow resistan1..--e KR shall apply 
to ali sizes and pres sures of the design of the rupture disk 
device tested. 

(p} A certified flow resistance KR nu1y be established 
for a specific rupture disk device design acrording to the 
following procedure. 

( 1) Far each design, the ruptrne disk ~1anufactnrC'f 
shall submit far test the required rupture disk dévices in 
accordance with (o) abovetogether with the cross section 
drawings showing the rupture disk device design. 

(2) Tests shall be n1ade on each rupture disk device 
to determine its burst pressure and ftow resistance at a 
facility which meets the requiren1ents of (f} above. 
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( 3) Calculate an average ftow resistance using the 
individual flow resistances detennined in (pX2) above. 
Ali individual flow resistances shall fall with1n the aver­
age flow resistance by an acceptance band of plus or 
minus three times the average of the absolute values of 
the deviations ofthe individual ftow resistances from the 
average flow resistance. Any individual fiow resistance 
that fa lis outside of this band shall be replaced on a two 
far one bas1s. A new average ftow resistance shall be 
oomputed and the individual ftow resistances evaluated 
as stated above. 

( 4) The certified flow resistance KR far a rupture 
disk design shall not be less than zero and shall not be 
less than the sum of the average ftow resistance plus three 
times the average of the absolute values of the deviations 
of individual flow resistances from the average ftow 
resistance. 

( q) Flow resistance test data reports for each rupture 
disk device design, signecl by the Manufacturer and the 
Authorized ObseIVerwitnessing thetests, shall be submit­
ted to the AS:ME designated organization for review and 
acceptance.59 

( r) When changes are made in the design of a rupture 
disk device which affect the flow path or burst perform­
ance characteristics of the device, new tests in acoordance 
with this Division shall be performed. 

UG-132 CERTIFICATION OF CAPACITY OF 
PRESSURE RELIEF V AL VES IN 
COMBINA TION WITH 
NONRECLOSING PRESSURE 
RELIEF DEVICES 

(a) Capaczty of Pressure Relre/Valves in Combmatzon 
Wrth a Rupture Disk Device at the Inlet 

(1) fur each oombination of pressure relief valve 
design and rupture disk device design, the pressure relief 
valve Manufacturer or the rupture disk device Manufac­
turer may ha ve the capacity of the combination ccrtificd 
as prescribed in (3) and (4) below. 

(2) Capacity certification tests shall be conducted 
on saturated steam, air, or natural gas. When saturated 
steam is used, corrections for moisture content of the 
stea1n shall be made. 

( 3) The pressure relief valve Manufacturer or the 
rupture disk device Manufacturer may submit for tests 
the smallest rupture disk device size with the equivalent 
size of pressure relief valve that is intended to be used 
as a combination device. The pressure relief valve to be 
tested shall have the largest orifice used in the particular 
inlet size. 

(4) Tests may be perfonned in accordance with the 
following subparagraphs. The rupture disk device and 
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pressure relief valve combination to be tested shall be 
arranged to duplicate the combination asse1nbly design. 

(a) The test shall e111body the minitnum burst 
pressure of the rupture disk device design wh ich is to be 
used in combination with thc pressure reliefvalvt> design. 
The marked burst pressure shall be between 90% and 
100% of the markecl set pressure of the valve. 

(b) The test procedw-e to be used shall be as 
follows. 

The pressure relief valve (one valve) shall be tested 
for capacity as 3.11 individual valve, without the ruptu1e 
disk device ata pressure 10% or 3 psi (20 kPa). \Vhicheve1 
is greater, abo ve thc valve set pressure. 

The rupture disk device shall then be installed at the 
inlet of the pressure relief valve and the disk burst to 
operate the valve. The capacity test shall be performed 
on the combination at 10% or 3 psi (20 kPa), whicheve1 
is greater, above the valve set ptessure duplicating the 
individual pressure relief valve capacity test. 

(e) Tests shall be repeatecl with two additional 
rupture disks of the same nominal rating for a total of 
three rupture disks to be tested with the single pressurc 
valve. The results of ihe test capacity shall fall within a 
range of lo<!o of the average capacity of the three tests. 
Failure to meet this requirement shall be cause to require 
retest for determination of cause of the discrepancies. 

( d) From the results of the tests. a Combmation 
Capacity Factor shall be detennined. "Die Co1nb111ation 
Capacity Factor is the ratio of the average capacity deter­
mined by the combination tests to the capacity detennined 
on the individual valve. 

The Combination Capacity Factor shall 1:.ie used as a 
multiplier to make appropriate changes in the ASME 
rated relieving capacity of the pressw·e relief valve in ali 
sizes of the design. The value of the Co1nbination Capac­
ity Factor shall not be greater than one. The Combination 
Capacity Factor shall apply only to con1binations of the 
same design of pres su re relief valve and tl1e saine design 
of rupture disk device as those tested. 

(e) 1he test laboratory shall submit the test results 
to the ASME designated organization for acceptance of 
the Combination Capacity Factor.60 

(b) Optwnal Tesnng of Rupture Disk Devices and 
Pressure Relzef Va/ves 

(1) If desired, a valve Manufacturer or a rupture 
disk ~ianufacturer may conduct tests in thc saine manner 
as out!in<d in (a)(4)(c) and (a)\4)(d) above using thenext 

ro The setpressure i.s the value of lncrea.smg mlet statlc pressure at 
whlch apres.sure rehef device di.sp!ays one ofthe operat1onal character­
i.stic.s a.'l defined by opening pressure, poppmg pres.sure, start-to-leak 
pres.sur e, burst pr-es.sure, or break:mg pres.su re. (fhe ¿¡pp \icable operatmg 
charactcri.stic for a specific dev1ce design is specified by the dev1ce 
Manufacturer) 
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two larger sizes of the design of rupture disk device and 
pressure relief valve to determine a Combination Capacity 
Factor applicable to larger sizes. If a greater Combination 

Capacity Factor is established and can be certified, it may 
be used far ali larger sizes of the combination, but shall 
not be greater than one. 

(2) If desired, additional tests may be conducted at 
higher pressures in accordance with (a)(4 Xc) and ( a)(4)(d) 
aOOve to establish a maximum Combination Capacity 
Factor to be used at ali pressures higher than the highest 
tested, but shall not he greater than one. 

(e) Capactty of Breakzng Ptn Devtces in Combtnatr.on 
Wrth Pressure ReltefValves 

( I) Breaking pin devices in combination with pres­
sure relief valves shall be capacity tested in compliance 
with· UG-131(d) or UG-13l(e) as a combination. 

(2) Capacity certitication and Code Symbol stamp­
ing shall be based on the capacity established in accar­
dance with these paragraphs. 

UG-133 DETERMINATION OF PRESSURE 
RELIEVING REQUIREMENTS 

(a) Exceptas permitted in (b) below, the aggregate 
capacity af the pressure relief devices connected to any 
vessel or system af vessels far the release of a liquid, 
air, steam, or ather vapor shall be sufficient to carry off 
the maximum quantity that can be generatOO ar supplied 
to the attached equipment without pennitting a rise in 
pressure within the vessel of more than 16o/o above the 
maximum allowable working pressure when the pressure 
relief devices are blowing. 

{b) Pressure relief devices as perrnitted in 
UG-125(c)(2), as protection against excessive pressure 
caused by exposure to tire or other S<?urces of extemal 
heat, shall have a relieving capacity sufficient to prevent 
the pressure from rising more than 21 % above the maxi­
mum allowable working pressure of the vessel when all 
pressure relief devices are blowing. 

(e) Vessels connected together by a system of adequate 
piping not containing valves which can isolate any vessel 
may be considered as one unit in tiguring the required 
relieving capacity of pressure relief devices to be fur­
nished. 

( d) Heat exchangers and similar vessels shall be pro­
tected with a pressure relief device of sufticient capacity 
to avoid overpressure in case of an mtemal failure. 

(e) The official ratOO capacity, ar the certified fiow 
.resistance and minimwn net ftow area, of a pressure relief 
device shall be that which is stamped on the device and 
guaranteed by the Manufacturer. 

(f) The rated pressme relieving capacity of a pressure 
rehefvalve far other than steam ar air shall be determined 
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by the method af conversion given in Appendix 11. 

(g) To prorate the relieving capacity at any relicving 
pressure greater than l. lüp, as permitted under UG-125, 
:i multiplier may be applied to the otficial relieving capac­
ity of a pressure relief device as follows: 

(U S Customary U nits) 

(SI Unrts) 

where 

p + 14.7 
l.lOp + 14 7 

p + 101 
l.lOp + 101 

P = relieving pressure, psig (k:Pa gage) 
p = set pressure, psig (kPa gage) 

Far steam pressmes above l,500psig (10.3 MPagage). 
the above multiplier is not applicable. For steam valves 
with relieving pressures greater than 1,500 psig (10 MPa 
gage) and less !han or equal to 3,200 psig (22.1 MPa 
gage ), the capacity at relieving pres sures gr ea ter than 
l. lüp shall be determined using the equation far steani 
and the correction factor far high pressure steam in 
UG-131(e)(2) with the permitted absolute relieving pres­
sure and the coefficient K far that valve design. 

UG-134 PRESSURE SETTING OF PRESSURE 
RELIEF DEVICES 

(a) When a single pressure relief devicc is used. the 
set pressure60 marked on the device shall not exceed 
the maximum allowable working ptessure of the vessel. 
When the required capacity is provided in 1nore than one 
pressme relief device, only one pressun:": relief device 
need be set atar below the maxi:Jnun1 allowable working 
pressme, and the additional pressure relief devices may 
be set to open at higher pressmes but in no case at a 
pressme highet than 105% of the maximum allowable 
working pressme, exceptas provided in (b) below. 

(b) Far pressure relief devices permitted in 
UG-125(c)(2) as protection against excessive pressure 
caused by exposme to tire or othe1 sources of exten1al 
heat, the devtce marked set pressure shall not exceed 
110% of the maximum allowable working pressure of 
the vessel. lf such a pressure relief device is used to meet 
the requirements of both UG-125(c) and UG-125(c)(2), 
the device marked set pressure shall not be over the 
maximum allowable working pressure. 
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(e) The pressure relief device set pressure shall include 
the effects of static head and constant back pressure. 

( d)( 1) The set pressure tolerance for pressure relief 
valves shall not exceed ±2 psi (15 kPa) for pressures up 
to and including 70 psi (500 kPa) and ±3% for pressures 
above 70 psi (500kPa),except ascovered in (d)(2) below. 

(2) The set pressure tolerance of pressure relief 
valves which oomply with UG-125(c)(3) shall be within 
-0%, +10%. 

(e) The burst pressure tolerance for rupture disk 
devices at the specified disk temperature shall not exceed 
±2 psi (15 kPa) of marked burst pressure up to 40 psi 
(300 kPa) and ±So/o of marked burst pressure 40 psi 
(300 kPa) and over. 

UG-135 INSTALLATION 

(a) Pressure relief devices intended for use in com­
pressible fluid service shall be connected to the vessel in 
the vapor space above any-contained liquid or to piping 
conn5cted to the vapor space in the vessel which is to 
be protected. Pressure relief devices intended for use 
in liquid sen'ice shall be cormected below tl1e normal 
liquid level. 

(b)(1) The opening through ali pipe, fittings, and non­
reclosing pressure relief devices (if installed) between a 
pressure vessel and its pressure relief valve shall have 
at least the area of the pressure relief valve inlet. The 
characterisiics of this upstream system shall be such that 
the pressure drop will not reduce the relieving capacity 
below that required or adversely affect the proper opera­
tion of the pressure relief valve. 

(2) The opening in the vessel wall shall be designed 
to provide unobstructed ftow between the vessel and 1ts 
pressure relief device (see Appendix M). 61 

(e) When two or more required pressuie relief devices 
are placed on one cormection, the inlet internal cross­
sectional area of th1s connection shall be e1ther sized to 
avoid restricting flow to the pressure relief devices or 
made at least equal to the combined inlet arcas of the 
safety devices connected to it. The ftow characteristics 
of the upstream system shall satisfy the requirements of 
(b) above. (See Appendix M.) 

( d) 111ere shall be no interVening stop valves between 
the vessel and its pressure relief device or devices, or 
between tl1e pressure relief device or devices and the 

. point of discharge, except: 

61 Users are warned that the proper o~ration of various rupture 
disk devices depends upon followmg the Manufacturer' s installct1on 
instructions clC1Sely w1th regard to the fiow direction marked on the 
dev1ce Sorne device designs will burst at pres.sures much greater than 
therr marked burst pressure when 1nstalled w1th the pro:::ess pre.ssure 
on thc vent side of the device. 
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(1) when these stop valves are so constructed or 
positively controlled that the clos1ng of the 1naxi1nu1n 
number of block valves possiblc at one time- will not 
reduce the pressure relieving capacity p1ovided by the 
unaffected pressure relief devices below the requ1red 
relieving capacity; or 

(2) Wlder conditions set forth in Appei1dix M. 

(e) The pressure relief devices on ali vessels shall 
be so installed that their proper functioning will not he 
hindered by the nahlre of the vessel'::; contents. 

(f) Discharge lines fro1n pressu1e relief devices shall 
be designed to facilitate drainage or shall be fitted wilh 
drains to prevent liquid frorr1 lodging in the discharge 
side of the pressure relief device, and such lines shall 
lead to a safe place of discharge. The size ofthe discha1ge 
lines shall be such that any pressure that may exist or 
develop will not reduce the reheving capacity of the 
pressure relief devices below that requíred to properly 
protect the vessel, or adversely affect the proper operation 
of the pressure relief devices. [See UG-136(a)(8) and 
Appendix M.] 

UG-136 MINIMUM REQUIREMENTS FOR 
PRESSURE RELIEF V AL VES 

UG-136(a) Mechanical Requirements 
UG-136(a)( 1) The design shall inoorporate guiding 

arrangements necessary to ensote consistent operation 
and tightness. 

UG-136(a)(2) The spring shall be designed so that 
the full lift spring compression shall be no greater than 
80% of the nominal solid deftection. The pennanent set 
of the spring (defined as the difference between the free 
height and height measured 10 min after the spring has 
been compressed solid three additional times aftet pie­
setting at room temperahlre) shall not exceed 0.5o/o of 
the free height. 

UG-136( a)( 3) Each pressure relief valve on air, 
water over 140°F (60ºC), or steam service shall have a 
substantial lifting device which when activated will 
release the seating force on the disk when the pressure 
relief valve is subjected to a pressure of at least 75% of 
the set pressure of the valve. Pilot operated pressure relief 
valves used on these services shall be provided wilh 

· either a lifting device as descr ibed above or n1eans for 
oonnecting and applying pressure to the pilot adequate 
to verify that the moving parts critical to proper operation 
are free to move. 

UG-J 36(a}(4) The seat of a pressure relief valve 
shall be fastened to the body of the pressure relief valve 
in such a way that there is no possibility of the seat lifting. 
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UG-l 36{a){5) In the design of the body of the pres­
sure relief valve, consideration shall be given to minimiz­
ing the effects of depos1ts. 

UG-136{a){6) Pressure relief valves having 
screwed inlet or outlet connecbons shall be provided 
with wrenchmg surfaces to allow far normal installation 
without damaging operating parts. 

UG-l 36(a){7) Means shallbeprovided in thedesign 
of ali pressure relief valves far use under this Division 
far sealing ali initial adjustments which can be made 
without disassembly ofthe valve. Seals shall be 1nst::11lt"d 
by the Manufacturer ·ar Assembler at the time of initial 
adjustment. Seals shall be installed in a maMerto prevent 
changing the adjustment without breaking the seal. Far 
pressure relief valves larger than NPS V2 (DN 15), the 
sea! shall serve as a meaos of identifying the Manufacturer 
or Assembler making the initial adjustment. 

U G-136{ a)( 8) Ifthe design o[ a pressure relief valve 
is such that liquid can collect on the discharge side of 
the disk, exceptas pernütted iri (a)(9) below, the valve 
shall be equipped with a drain at the lowest point where 
liquid can collect (for installation, see UG-135). 

UG-l 36{a){9) Pressure reliefvalves that cannot be 
equipped with a drain as required in (a)(8) above because 
of design or application may be used provided: 

(a) the pressure relief valves are used only on 
gas service where there is neither liquid discharged from 
the valve nor liquid fonned by condensation on the dis-
charge s1de of the valve; and / 

(b) the pressure relief valves are provided with a 
coveror discharge piping per UG-135(f) to preven! liquid 
or other contaminant from entering the discharge side of 
the valve; and 

(e) the pressure reliefvalve 1s marked FOR GAS 
SERVICE ONLY in addition to the requirements o[ 
UG-129. 

UG-136{ a){ 1 O) For pressure relief valves of the dia­
phragm type, the space above ttie diaphragm shall be 
vented to prevent a buildup of pressure above the dia­
phragm. Pressure relief valves of the diaphragm type 
shall be designed so that failure or deterioration of the 
diaphragm material will not impair the ability ofthe valve 
to relieve at the rated capacity. 

UG-136{b) Matenal Selectwns 

UG-l 36(b)(l) Casi iron seats and disks are not per­
mitted. 

UG-136{b){2) Adjacent sliding surfaces such as 
guides and disks or disk holders shall both be of oorrosion 
resistant material. Springs of corrosion resistant material 
or having a corrosion resistant coating are required. The 
seats and disks of pressure reliefvalves shall be of suitable 
rnaterial to resist corrosion by the fluid to be contained. 
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NOTE: The degree of corros1on r~istance, approprrnt.e to the in tended 
servK:e, sha!l be a m<tt.er of agreement b::tween the mauufoc:turer and 
the purchaser. 

UG-136{b){3) Materials used in bodies and bonnets 
ar yokes shall be listed in Section Il and this Division. 
Carbon and low alloy steel bodies, bonnets, yokes and 
belting (UG-20) subject to in-seivice temperatures colder 
than -20ºF (-30ºC) shall meet the requirements of 
UCS-66, un~ss exempted by the following. 

{a) The coinciden! ratio defined in Fig. UCS-66. l 
is 0.35 or less. 

(b) The material(s) isexempted from itnpact test­

ing per Fig. UCS-66. 
UG-l 36{b)(4) Materials used in nozzles. disks, and 

other parts contained within the externa! stñ.ictu1e of the 
pressure relief valves shall be one of the following cate­
gories: 

{a) listed in Section 11; 
(b) listed in ASTM specifications; 

(e) controlled by ~1e Manufacturer ofthe pre.~sure 
relief valve by a specification ensuring control ofcherni­
cal and physical properties and quality at least equivalent 
to ASTM standards. 

UG-J36(c) Inspectzon o/ Manufacturzng and/or 
Assembly of Pressure ReliefValves 

UG-136{c){l) A Manufacturer or Assembler shall 
demonstrate to the satisfaction of a representative from 
an ASME designated organization that h1s 1nanufach1ring, 
production, ami testing facilities and quality control pro­
cedures will insure e lose agreement between the perform­
ance of random production samples and the perfonnance 
of those valves submitted far Capacity Certification. 

UG-136{c)(2) Manufacturing, assembly. inspec­
tion, and test operations including capacity are subject 
to inspections at any time by a representative f1on1 an 
ASME designated organization. 

UG-136(c){3) A Manufacturer or Assembler may 
be granted pennission to apply the UV Code Sy1nbol 
to production pressure 1elief valves capacity certified in 
accordance with UG-131 provided the following tests are 
successfully completed. This permission shall expire on 
the fifth anniversary ofthe date it is itlitially granted. The 
permission may be extended far 5 year periods if the 

following tests are successfully repeated within the 6-
month period before expiration. 

(a) Two sample production pressure reliefvalves 
of a size and capacity w1thin the capability of an ASI\.ffi 
accepted Iaboratory shall be selected by a re¡neser1tative 
from an ASME designated organization. 

(b) Operational aiid capacity tests shall be con­
ducted 01 the presence of a representattve from an ASME 
designated organization atan AS:ME accepted laboratory 
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The pressure relief valve Manufactureror Assembler shall 
be notified of the time ofthe test and n1ay have representa­
tives present to witness the test. Pressure relief valves 
having an adjustable blowdown construction shall be 
adjusted by the Manufacturer ar Assembler following 
successfül testing far operation but prior to ftow testing 
so that the blowdown does not exceed 7% of the set 
pressure or 3 psi (20 kPa), whichever is greater. This 
adjustment may be made on the flow test facility. 

(e) Should any pressure relief valve fail to relieve 
at or above its certified capacity or should it fail to_meet 
performance requirements of this Division, the test shall 
be repeated at the rate of two replacement pressure relief 
valves. selected in accordance with (c)(3)(a) above, for 
each pressure relief valve that failed. 

( d) Failure of any of the replacement pressure 
relief valves to meet the capacity or the performance 
requirements of this Division shall be cause for revocation 
within 60 days ofthe authorization to use the Code Sym­
bol on that particular type ofpressure rehefvalve. During 
this period, the Manufacturer or Assembler shall demon­
strate the cause of such deficiency and the action taken 
to guard against future occurrence, and the requirements 
of (c)(3) above shall apply. 

UG-J36(c)(4) Use of the Code Symbol Stamp by 
an Assembler indicates the use of origmal, unmcdified 
parts in strict accordance with the instructions of the 
Manufacturer of the pressure relief valve. 

(a) An assembler may transfer original and 
unmodified pressure relief parts produced by the Manu­
facturer to other Assemblers provided the following con­
ditions are met: 

( 1) both Assemblers have been granted permis­
sion to apply the V or lN Code Symbol to the specific 
valve type in which the parts are to be used; 

(2) the Quahty Control System of the Assem­
bler receiving the pressure reliefvalve parts shall define 
the controls for the procurement and acceptance of those 
parts; and 

( 3) the pressure reliefvalve parts are appropri­
ately packaged, marked, or sealed by the Manufacturer 
to ensure that the parts are: 

(a) prcxluced by the Manufacturer; and 
(b) the parts are original ancl unmodified. 

(b) However, an Assembler may convert ongmal 
finished parts by machining to another finished part for 
a specific application under the following conditions: 

( 1) Conversions shall be specified by the Man­
ufacturer. Drawi.ngs and/or written instructions used for 
part conversion shall be obtained from the Manufacturer 
and shall include a drawing or description ofthe converted 
part befare and after machining. 
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· (2) The Assembler' s quality control system, as 
accepted by a representative from an ASl\1E designated 
organizatiOn, must describe in detail the conversiou of 
original parts, provisions for inspection and acceptance, 
personnel training. and control of current Manufacturer's 
drawings and/or written instructions. 

( 3) The Assembler must document each use of 
a converted part and that the part was used in strict 
accordance with the instructions of the Manufacturer. 

(4) The Assembler must demonstrate to the 
Manufacturer the ability to perfom1 each type of oonvcr­
sion. The Manufacturer shall docwnent ali authorizations 
granted to perfonn part conversions. The ~1anufacturer 
and Assembler shall maintain a file of such authorizations. 

( 5) At least annually a review shall be i:cr­
fonned by the Manufacturer of an Assembler' s system 
and machining capabilities. The Manufacturer· shall docu­
ment the results ofthese reviews. A copy of this docwnen­
tation shall be kept on file by the Assembler. T11e review 
results shall be made available to a representative fron1 
an ASME designated organization. 

UG-136(c)(5) In add1tion to the requirements of 
UG-129, the marking shall include the nan1e of the ~1anu­
facturer and the final Assembler. TI1e Code SymbolStamp 
shall be that of the final Assembler. 

NOTE. Within the requirements of UG-136(c) and (d): A Man¡,¡fa.c­

turtris defined as a person or organizat1on who is completely re.sponsi­
ble for desi.gn, mat.erial selection, capac1ty cert1fication, manufacture 
of all componen\ parts, assembly, tesllng, sealmg, and sh1ppmg of 
pressure rehef valves cert1fied under thls Division. An Assembltr is 
defmed as a person or organizaüon who purchases or rece1ves from a 
M<mufact.urer or another Assembler U1e necessary component parts or 
pressure relief valves and assembles, adjusts, test.s, seals, and shl~ 
pressure relief valves certified under thJS Division, al a geographical 
location other \han and using facilitICS other than tho.se u.sed by t.he 
Manufacturer An Assembler may be organizationally i.ndependent of 
a Manufacturer or may be wholly or partly owned by a Manufacturer. 

UG-J36(d) Producnon Testíng by Manufacturers and 
Assemblers 

UG-J 36(d)( 1) Each pressure relief val ve to which 
the CodeSymbol Stamp is to be applied shall be su~jected 
to the following tests by the Manufacturer or Assembler. 
A Manufacturer or Asse1nbler shall have a documented 
program for the application, calibration, and rr1aintenance 
of gages and instruments used during these tests. 

UG-136(d)(2) The primary pressure parts of each 
pressure rehefvalve exceeding NPS 1 (DN 25) inlet size 
or 300 psi (2100 MPa) set pressure where the materia Is 
used are either castor welded shall be tested at a pressure 
of at least 1.5 tin1es the design pressure of the parts. These 
tests shall be oonducted after ali machining operations on 
the parts have been completed. TI1ere shall be no visible 
sigo of leakage. 
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UG-J 36{d)(3) ll1e secondaiy pressure zone of each 
closed bonnet pressure relief valve exceeding NPS 1 
(DN 25) inlet size when such pressure relief valves are 
designed for discharge to a closed system shall be tested 
with air or other gas at a pressure of at least 30 psi 
(200 kPa). There shall be no visible sign of leakage. 

UG-136(d)(4) Each pressure relief valve shall be 
tested to demonstrate its popping or set pressure Pres su re 
relief valves marked for steam service or having special 
intemal parts far steam service shall be tested with steam, 
except that pressure relief valves beyond the capability 
of the production steam test facility either because of size 
ar set pressure may be tested on air. Necessary corrections 
far differentials in popping pressure between steam and 
air shall be established by the Manufacturer ancl applied 
to the popping point on air. Pres su re rehef valves marked 
for gas or vapor may be tested with air. Pressure relief 
val ves marked for liquid service shall be tested with water 
or other suitable liquid. When a valve is adjusted to 
correct for service conditions of superimposed back pres­
sure. temperature, or the differential in popping pressure 
between steam and air. the actual test pressure (cold dif­
ferential test pressure) shall be marked on the valve per 
UG-129. Test fixtures and test drums where apphcable 
shall be of adequate size and capacity to ensure that 
pressure reliefvalve action isconsistent with the stamped 
set pressure within the tolerances required by UG-134(d). 

04 UG-J 36(d)(5) Aftercompletion ofthe tests required 
by (d)(4) above, a seat tightness test shall be conducted. 
Unless otherwise designated by a Manufacturer's pub­
lished pressure relief valve specification or another speci­
fication agreed to by the user, the seat ttghtness test and 
acceptance criteria shall be in accordance with API 527. 

UG-136(d)(6) Testing time on steam pressure relief 
valves shall be sufficient, depending on size and design, 
to insure that test results are repeatable and representa ti ve 
of field performance. 

UG-136(e) Deslgn Requlrements At the time of the 
submission of pressure relief valves for capacity certifi­
cation, or testing in accordance with (e )(3) abo ve. the 
ASME designated organization has the authority to 
review the design for oonformity with the requirements 
of UG~136(a) and UG-136(b) and to reject or require 
modification of designs which do not confonn, prior to 
capacity testing. 

UG-136(/) Welding and Other Requirements Ali 
welding, brazing. heat treatment, and nondestructive 
examination used in the consbuction of bodies, bonnets, 
and yokes shall be performed in accordance with the 
applicable requirements of this Division. 
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UG-137 MINIMUM REQUIREMENTS FOR 
RUPTURE DISK DEVICES 

UG-137(a) Mechamcal Requirements 

UG-137( a)( 1) The design shall mcorpm ate arrange­
ments necessary to ensure consistent operation and 
tightness. 

UG-137(a)l,2) Rupture disk devices having 
threaded mlet or outlet connections shall be designed 
to allow far nonnal installation without damagmg the 
rupture disk. 

UG-137(b) Mmenal Selecrions 
UG-137(b){l) The rupture disk material is not 

required to confonn to a material specification listed in 
ASME Section II. The rupture disk material shall be 

controlled by the Manufacturer of the rupture disk device 
by a specification ensuring the control of material prop­
erties. 

UG-137(b)(2) Materials used in rupture disk hold­
ers shall be listed in Section II and this Division. Carhon 
and low alloy steel holders and boltmg (UG-20) subject 
to in-service temperatures colder than 
-20ºF (-30ºC) shall meet the requirernents of UCS-66, 
unless exempted by the following. 

(a) Thecoincident ra1iodefined in Fig. UCS-66.1 
is O 40 or less. 

(b) The material\s) is exempted fron1 impact test­
ing per Fig. UCS-66. 

UG-137(b)(3) Materials used in other parts con­
tained within the external sbucture of the ruptu1e disk 
holder shall be one of the following cate,gories: 

(a) Jisted in Section II; or 
(b) listed in AS1M specifications; or 
(e) controlled by the Manufacturer ofthe n1ptu1e 

disk device by a specification insuring coutrol of chen1ical 
and physical properties and quality at least equivalent to 
ASTM standards. 

UG-137(c) lnspectwn of Man¡ifacturing of Rupture 
Disk Devrces 

UG-137(c)(1) A Manufacturer shall demonstrateto 
the satisfaction of a representative of an ASME desig­
nated organization that its manufacturing, production, and 
testmg facilities and quality control procedures will in su re 
clase agreement between the performance of randon1 pro­
duction samples and the perfo1mance of those devices 
submitted far Certification. 

UG-137( c)(2) Manufacturing, assembly, inspec­
tion, and test operations are subject to inspections at any 
time by an ASME designre. 

UG-137(c)(3) A Manufacturer may be granted per­
mission to apply the UD Code Symbol to produclion 
rupture disk devices certified in accordance with UG-131 
provided the following tests are successfully 001npleted. 
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This permission shall exprre on the fifth anniversary of 
the date it is initially granted. The permission may be 
extended for five year periods if the following tests are 
successfully repeated within the 6 month period. befare 
expiration. 

(a) Two production sample rupture disk devices 
of a size and capacity within the capability of an ASME 
accepted laboratory shall be selected by a representative 
of an ASME designated organization. 

(b) Burst and ftow testing shall be conducted in 
the presence of a representative of an AS:ME designated 
organization ata place wh1ch meets the requirements of 
UG-131(1). The device Manufacturer shall be notified of 
the time of the test and may have representatives present 
to witness the test 

(e) Should any device fail to meet or exceed the 
perfonnance requirements (burst pressure, minimum net 
flow area, and ftow resistance) of UG-127, the test shall 
be repeated at the rate of two replacement devices, 
selected and tested in accordance w1th (c)(3)(a) and 
(e )(3)(b) abo ve for each device that failed. 

( d) Failure of any of the replacement devices to 
meet the perfonnance requirements of this Division shall 
be cause for revocation within 60 days of the 
authorization to use the Code Symbol on that particular 
type of rupture disk device design. Dlll'ing this period, 
the Manufacturer shall demonstrate the cause of such 
deficiency and the action taken to guard against future 
occurrence, and the requirements of (e )(3) abo ve shall 
apply. 

UG-137( d) Productwn Tesnng by Manufacturers 
UG-137(d)(1) Each rupture disk device to which 

the Code Symbol Stamp is to be applied shall be subjected 
to the following tests by the Manufacturer. The Manufac­
turer shall have a documented program far the applica­
tion, calibration, and maintenance of gages and 
instruments used during these tests. 

UG-137(d)(2) 111e pressure parts of each rupture 
disk holder exoeeding NPS 1 (DN 25) inlet sire or 300 
psi (2 100 kPa) design pressure where the materials used 
are either cast or welded shall be tested at a presslll'e of 
at least 1.5 tin:ies the design pressure of the parts. These 
tests shall be conducted after all m3.chining operations 
an the parts have been completed but prior to installation 
af the rupture disk. There shall be no visible sign of 
leakage. 

UG-137(d)(3) Each lot ofrupture disks shall be 
tested in accordance with one ofthe following methods. 
Ali tests of disks far a given lot shall be made in a holder 
af the same farm and pressure area dimensions as that 
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being used in seivice. Sample rupture disks, selected fra1n 
each lot of rupture disks, shall be n1ade frorn the same 
material and of the same size as those to be used in 
seivice. Test results shaU be applicable only to n1ptu1e 
disks used in disk holders supplied by tht> rupture disk 
Manufacturer. 

(a) At least two sample rupture disks from each 
lot of rupture disks shall be burst at the specified disk 
temperature. The marked burst pressure sha 11 be deter­
mined so that the sample rupture disk burst pressures are 
within the burst pressure tolerance spccificd by 
UG-127(a)(l). 

(b) At least four sample rupture disks, but nat 
less than 5% from each lat of rupture disks, shall be 
burst at four different temperatures distributed over the 
applicable te~perature range for which the disks will be 
used. This data shall be used to establish a smooth cuivc 
of burst pressure versus temper.:iture far the lot of d1skS. 
The burst pressure far each data point shall not deviate 
from the cuive more than the burst p1essurt~ tolerance 
specified in UG-127(a)(l). 

The value far themarked burst pressure sha'll be de1 ived 
from the cuive far a specified temperature. 

(e) For prebulged salid metal disks or graphite 
disks only, at least four sample rupture disks using one 
size of disk from each lot of material shall tx~ burst at 
four different temperatures, distributed over the applica­
ble temper.:iture range for which this material will be 
used. Thesedata shall be used toestablish a s1nootl1 curve 
of percent change of burst pressure versus temper.:iture 
far the lot of material. The acceptance criteria af smootl1 
curve shall be as in (d)(3)(b) above. 

At least two disks from each lot of disks. made fro1n 
this lot of material and of the same size as those to be 
u sed, shall be burst at the ambient temperature toestablish 
the room temperature rating af the lot of disks. The per­
cent change shall be used to establish the marked burst 
pressme at the specified disk temperature for tl1e lat of 
disks. 

UG-137(e) Desrgn Requzre1nents At tl1e time of the 
inspection in accordance witl1 (c)(3) above, a representa­
tive fram an ASME designated organization has the 
autharity to review the design far conforntity with the 
requirements ofUG-137(a) and UG-137(b) and to reject 
or require modification of designs which to not confonn. 
pnor to capacity testing. 

UG-137(/) Weldzng and Other Requrrements Ali 
welding, brazing, heat treatment. and nondestructive 
examination used in the construction of rupture disk hold­
ers and pressure parts shall be perfarn1ed iu accordance 
with the applicable requiremcnts of this Division. 
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MANDATORY APPENDIX 11 
CAPACITY CONVERSIONS FOR SAFETY VAL VES 

11-1 

The capacity of a safety or relief valve in terms of a 
gas or vapor other than the medium for which the valve 
was officially rated shall be detennined by application 
ofthe following tbrmulas: 1 

For steam, 

¡;; = C,,KAP 

where: 

CN = 51.5 for U.S. Customary calculations 
e N = 5.25 far SI calculations 

For air, 

W. = CKAP ft 
(U S Customary Unas) 

e = 356 
M = 28.97 mol. wt 
T = 520 when W0 is the rated capacity 

(SI Unas) 

e = 27.03 
M = 28.97 mol. wt 
T = 293 when Wa is the rated capacity 

For any gas ar vapor, 

W = CKAP ft 
where 

W, = rated capacity, Ib/hr (kg/n) of steam 

1 Knowing the official rating cap<eity of a safely valvc which is 
stamped on the valve, it is p~ible to determme the overall value of 
KA in e1ther of the fotlowing formulas In cases where the value of 
the~ md'1v'1dual lerms is nol known: 

Offic1al Ratmg in Steam Official Ratmg in Air 

KA W, 
= S1.5P KA= Wº !I. 

CP yM 
This value for KA is then subst1tuled in the <Dove fonnula.:; to delennine 
the capa:;ity of the safety valve m lerms of the new gas or vapor. 

399 

Wa - rated capacity, converted to lb/hr (kg/n) of :ür 
at 60ºF (20ºC), inlct te1nperature 

W = flow of any gas or vapor, lb I hr 

e = constant for gas 01' vapor wh'1ch 
0

IS fi1nchon of 
the ratio of specific heats, k = cplCv (see F1g. 
IJ-1) 

K = coefficient of discharge [r.ee UG-13l(d) and (e)] 
A = acblal discharge area of the safety v:ilvc, sq in. 

(sq mm) 
P = (set pressure X 1.10) plus atmosphcric pressure, 

psia (MP:i,,,,) 
M = molecular weight 
T = absolute temperature at inlet [('F + 460) (K)] 

These formulas may also be used when the 1equ1red llow 
of any gas or vapor is known and it is ne<:essary tu 
compute the rated capacity of steam or aír 

Molecular weights of so1ne of thc com1non gases and 
vapors are given in Table 11-1. 

For hydrocarbon vapon:, where the actual value ar Ir 
is not k:nown, the conservative value, k = l.<Xll has been 
commonly used and the formula beco1nes 

where 

IM 
W = CKAP y"f 

C 315, for U.S. Customary Caleulations 
C = 23.95, far SI Calculations 

When desired, as in the case of light hydmcarbons, 
thecompressibility factor Zrnay be included in the formu­
las for gases and vapors as follows: 

W - CKAP JM - ..¡zt 

Example 1 

G1vEN·: A safety valve bears a certificd capacity rating of 
3020 lb /hr of steam for a pressure setting of 200 psi. 

PROBLEM: \Vhat is the relieving capacity of that valve in 
terms of air at IOOºF far the same prt.."Ssure setting? 
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400 
I/ 

390 
/ 

" Constant Constant Constant ... k e • e k e 
380 

370 

/ 

--~ - -
1.00 315 1.26 343 1 52 366 
1.02 318 1.28 345 1 54 3f'8 

360 
/ 

1 04 320 1.30 347 1.56 369 
1.06 322 1.32 349 1 58 371 
1.08 324 1.34 351 1.60 372 

35-0 / 1 10 327 l.36 352 1 62 374 

340 

330 

320 

Flow Formula Calculat1oris -
/ 

W~K ICAP ../M!T l 
-

/ 
-J. k+l -

/ e~ s20 k (-2
-) "k=1 -

le + 1 -

1.12 329 1.38 354 164 376 
1.14 331 1.40 356 1.66 377 
1.16 333 1 42 358 168 379 
1.18 335 1 44 :-159 170 380 
1.20 337 1 46 361 2.00 400 
1.22 339 1.48 363 2 20 417 
1 24 341 1 50 364 .. . ... 

1 1 1 1 1 1 

1.0 1.2 1.4 1.6 1.B 2.0 

k 

F!G. 11-1 CONSTANT CFOR GAS OR VAPOR RELATED TO RATIO OF SPEC!FIC HEATS (k = c,Jc,l 

32 

31 

30 

29 

28 

27 

26 

25 

J 24 
1.0 

/ 
j , 

1.2 

/ ,, 
/ ,, 

I , 
I 

I Flow Formula Calculat1ons 

W= KICAP..JM/T 1 

J k+ 1 
C= 39.48 k (k~ 1V- 1 

1 4 1 6 

k 

1.B 2.0 

,, 

-

-

2.2 

Constant Constant Constant 
k e k e· k e 

1.001 23.95 1.26 26.05 1 52 27.80 
1.02 24.12 1.28 26.20 1.5d 27 93 
1.04 24.30 1 30 26.34 1 5G 28.0S 
1.06 24.47 1.32 26.49 1.58 28 ·17 
1.08 24 64 1.34 26.G3 1.60 28 2~~ 
1.10 24.81 1.36 26.76 1.62 28 40 
1.12 24 97 1 38 26.90 1.64 28 52 
1.14 25.13 1.40 27.03 1.66 28.63 
1.16 25 29 1.42 27.17 1.68 28.74 
1.18 25 45 1 44 27.30 1 70 2886 
1 20 25.60 1.46 27.43 2.00 30 39 
1.22 25.76 1 48 27.55 2.20 31.29 
1.2tl 25 91 1.50 27.68 

FIG. 11-lM CONSTANT e FOR GAS OR VAPOR RELATED TO RATIO OF SPECIFIC H EATS (k = c/c,l 

400 
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TABLE 11-1 
MOLECULAR WEIGHTS OF GASES ANO VAPORS 

Air 

Acetylene 
Ammonia 
Bu ta ne 
Carbon 01ox1de 
Chlorine 
Ethane 
Ethylene 
Freon 11 
Freon 12 

SoLUTION: 

For steam 

For air 

Example 2 

28.97 Freon 22 
26.04 Freon 114 
17 .03 Hydrogen 
58.12 Hydrogen Sulfide 
44.01 Methane 
70. 91 Methfl Chloride 
30.07 Nttrogen 
za os Oxygen 

137.371 Propane 
120.9 sulfll' D1ox1de 

W, = 51.5KAP 

3020 = 51.5KAP 

KAP = 3020 = 58 5 
51.5 . 

W0 = CKAP ft 
356 KAP 

28.97 

460 + 100 

(28$ 
(356) (58.5) ,,¡ 560 
4750 lblhr 

86.4B 

170.90 

2.02 
34 08 

16 04 

50.48 

28.02 
32.00 

44.09 
64.06 

ÜIVEN: It is required to relieve 5000 lb /hr of propane 
from a pressure vessel through a safety valve set to relieve 

at a pressure of P 3 , psi. and with an inlet temperature at 
!25ªF. 

PROBLEM: What total capacity in pounds of steam per 
hour in safety valves must be furnished? 

SOLUTION: 

Far propane, 

W = CKAP ft 
The value of C is not definitely known. Use the conserva­
tive value, e = 315. 

5000 ~ 315 KAP 

KAP = 57.7 

44.09 
460 + 125 

401 

Far steam, 

W, = 515 KAP = (515)(57 7) 

= 2970 !b/hr set to relieve at F 3 , psi 

Example 3 

G1vEN. It is required to relieve 1000 lb/hr of a111n1onia 
from a pressure vessel at lSOºF. 

PROBLEM: What is the requited total capacity in poundr. 
of steam per hour at the same pressure setting? 

SoLUTION: 

For ammonia, 
~ 

W- CKAP /~ - V T 

Manufacturer and user agree to use k 1.3~-\; frorn Fig. 
ll-I, e = 350. · 

- ¡·~1-?_0_3~ 

1000 - 350 KAP V 460 + ISO 

KAP = 17.10 

For steam, 

Example 4 

W, = .\1.5 KAP = 51.5 x 17.10 

= 880 lblhr 

G1VEN: A safety valve bearing a certified ratmg of 10,000 
cu ft /nün of air at 60ºF and 14. 7 psia (ahnosplicric 
pressure). 

PRDBLEM: What is the flow capac1ty of this safcty valve in 
pounds of saturated steam per hou1 far the sanie pressure 
setting? 

SoLUTION: 

Far air: Weight of dry air at 6lY·'F and 14.7 psi.a is 
0.0766 lb/cu ft. 

Wa = 10.000 X 0.0766 X 60 = 45.960 lb/ hr 

45.960 = 356 KAP 
28.97 

460 + 60 

For steam, 

KAP = 546 

W, = 51.5 KAP = (515)(546) 

= 28-200 lblhr 

NOTE: Before converting the capacity of ..i. safety valve ftom any ga..~ 
to steam, the requirements of UG-131(b) must be met 
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FIG. 11-2 FLOW CAPACITY CURVE FOR RATING 
NOZZLE TYPE SAFETY VALVES ON SATURATED 

WATER CBASED ON 10% OVERPRESSUREl 

11-2 

(a) Smce it is realized that the saturated water capacity 
is oonfiguration sensitive, the following applies only to 
those safety valves that have a nozzle type construction 
(throat to inlet diameter ratio of 0.25 to 0.80 with a 
conhnuously contoured change and ha ve exhíbited a coef­
ficient Kn in excess of 0.90). No saturated water rating 
shan apply to other types of construction. 

NOTE: The mai.ufacturer. uscr, and Inspector are ali cauti.ooed Úlat fer 
the following raüng lo ~ply, the valveshall becontinuously subjected to 
saturated water. 1 f, after mltial reliefthe flow media changes to quality 
steam, the valve shall be rated as per dry saturated steam. Valve.s 
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FIG. 11-2M FLOW CAPACITY CURVE FOR RATING 
NOZZLE TYPE SAFETY VALVES ON SATURATED 

WATER <BASED ON 10% OVERPRESSUREl 

mstal!ed on vessels or l\nes conta\nlng steam-water m 1xhrre shall b.-: 
rated on dry saturated steam 

(b) To determine the saturated \Vatei capacity of a 
valve currently rated under UG-131 and 111e-eting th'~ 
requirements of (a) above, reter to Fig. 11-'2. Enter th(~ 

graph at the set pressure of the valve, 1novc vertically 
upward to the saturated water line and tead horiz.ontally 
the relieving capacity. This capacity 1s the theoretical, 
isentropic value arrive-d at by assuming equiJibrinm fJO\\I 

and calculated values far the critical pressure ratio 
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1DETERMINATION OF CERTIFIED RELIEVING CAPACITIES 

1.0 GENERAL 

To determine the relieving capac1ty which should appear en a valve set between the maximum and minimum 
hsted s·et pressures 

1.1 Fer the coeffic1ent method - use the formula as applicable fer the Cede section and the coefficient and 
area given fer the particular design of valve. 

1 2 For the slope method - calculate using the slope given 

Usted below are the equations used to calculate pressure relief valve capacities that were cert1fied by the 
coefficient ar slope methods. 

2.0 SAFETY VALVES FOR POWER BOILERS (Section 1): 

2 1 Coefficient Method Formula: 

fer nozzle ............... .W; (51.5 APK) 

far flat seat.. ............. W; (51.5rr DLPK) 

fer 45º seat ............ W; (51.5rr DLPK) (.707) 

For steam at pressures over 1500 psi and up to 3200 psi the value W of the certified relieving capac1ty 
shall be multipl1ed by· 

0.1906P -1000 
0.2292P - 1061 

Where W ; rated capacity, pounds dry saturated steam per hour 

A ; actual discharge area through the valve at developed hit, square inches 

D ; seat diameter, inches 

K ; certified coefficient 

L ; lift, inches 

P; (stamped set pressure + 2 psi or 3%, whichever is greater) + 14.7, ps1a 

2.2 Slope Method Formula: 

The values of slope given have units lbs. per hour per psia 

W; slope x (stamped set pressure + 2 psi ar 3%, whichever is greater + 14.7, ps1a) 
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1 
' 3.0 SAFETY VALVES FOR NUCLEAR VESSELS (Section 111): 

3.1 Coefficient Method Formula 

Steam· 

for nozzle .... 

for flat seat.. 

for 45º seat. 

..... .W = (51.5 APK) 

. ... W = (51.5rr DLPK) 

.W = (51.5rr DLPK) (.707) 

For steam at pressures over 1500 psi and up to 3200 psi the value W of the certified relieving capac1ty 
shall be mult1plied by: 

0.1906P - 1000 
O 2292P - 1061 

Where W = rated capacity, pounds dry saturated steam per hour 

For Air 

For Gas .. 

...... .W = 18.331APK@60ºF and 14 7, psia 

.... .W = CAPK '1MIT 

For liquid (water) .. .W = 4.814AK '1w(P-P,) 

Where W = rated capacity, lbs/hr (dry saturated steam), SCFM (air). lbs/hr (gas or vapor), GPM (water) 

A = actual discharge area through the valve at developed lift, square inches 

C = constan! for gas or vapor based on the ratio of specific heats CpiC, 

D = seat diameter, inches 

K = certified coefficient 

L = lift, inches 

M = molecular we1ght 

P = (stamped set pressure + 3%) + 14.7, ps1a (for Class 1, 2 and 3 main 

-OR-

P = (stamped set pressure + 2.5 psi or 10%, whichever is greater) + 14.7, ps1a (For air, 
gas, or steam valves other than main steam) 

P d = pressure at d1scharge from valve, ps1a 

T = absolute temperature at inlet, ºR (degrees Fahrenheit + 460) 

w = 62.3058 lbs/ft3, specific weight of water@ 70ºF 

3.2 Slope Method Formula: 

The values of slope given have the units SCFM or lbs. per hour per psia 

W =slope x (set pressure + 3% + 14.7, psia), (for Class 1, 2 and 3 main stream valves) 

W = slope x [(set pressure + 2.5 psi or 10%, whichever is greater) + 14.7, psia], (For air, 
gas, or steam other than main steam) 

For Liquid (water): 



J W = F ,¡ (P - P ,¡ where F = flow factor 

The flow factor is a rating number far hquid service determined by a test lt 1s equal to the capacity in 
gallons per minute divided by the square root of the different1al flowing pressure. lt 1s equivalen! to the 
"slope" for an air ar steam valve 

4.0 SAFETY ANO SAFETY RELIEF VALVES FOR HEATING BOILERS (Section IV): 

4.1 Coefficient Method Formula 

for nozzle ................ W = (51.5APK) 

for flat seat.... . .. W = (51.5nDLPK) 

for 45º seat ............ .W = (51.5nDLPK) (.707) 

Where W = rated capacity, pounds dry saturated steam per hour 

A = actual discharge area through !he valve at developed lift, square inches 

D = seat d1ameter, inches 

K = cert1fied coeffic1ent 

L = lift, inches 

P = (15 + 33.3%) + 14.7, psia = 34.7, ps1a for 15 psi steam safety valves 

-OR-

p = (stamped set pressure + 10%) + 14.7, psia for safety rehef valves far hot water 
boilers 

4.2 Slope Method Formula: 

The values of slope given have the units of BTUs per hour per psia or lbs. per hour per psia. 

W = slope (setpressure + 10% + 14.7, psia) 



) 
5.0 SAFETY VAL VES FOR PRESSURE VESSELS (Section VIII, Divisions 1 & 2) 

5.1 Coeff1c1ent Method Formula 

For Steam: 

for nozzle ..... .W; (51.5 APK) 

for fiat sea!.. W; (51.5nDLPK) 

for 45º sea!... ............ W; (51.5nDLPK) (.707) 

For steam al pressures over 1500 psi and up to 3000 psi !he value W of the certified reliev1ng capac1ty 
shall be mult1plied by: 

For Air. 

0.1906P -1000 
0.2292P -1061 

W; 18.331APK @60ºF and 14.7, psia 

For Gas or Vapor. W ; CKAP ,fMfT 

For L1qu1d (water): W; 4.814AK ,Jw(P - Pd) 

Where W; rated capacity, lbs/hr (dry saturated steam). SCFM (air), lbs/hr (gas or vapor), GPM (water) 

A= nozzle throat area. square inches 

C ; constan! for gas or vapor based on ratio of specific heats C¡)C, 

D; seat diameter, 1nches 

K ; certified coeffic1ent 

L ; lift, inches 

M ; molecular weight 

P; (stamped set pressure + 3 psi ar 10%, wh1chever is greater) + 14 7, ps1a 

-OR-

p; (stamped set pressure + 20%) + 14.7. psia for test per UG - 131(c)(2) 

Pd; pressure al discharge from valve, psia 

T; absolute temperature al inlet, ºR (degrees Fahrenheit + 460) 

w; 62.3058 lbs/113
• specific weight@ 70ºF 

5.2 Slope Method Formula: 

The values of slope given have !he units SCFM or lbs. per hour per ps1a. 

W ~ slope x [(set pressure + 10%) + 14.7, psia 

-OR-

W; slope x [(stamped set pressure + 20%) + 14 7. psia for test per 

UG-131(c)(2) 

For Liquid (water) W ; F x ,¡ (P - Pd) 



J 

Where F = flow factor 

The flow factor 1s a rating number for liquid service determined by a test. lt is equal to the capac1ty in 
gallons per minute divided by the square root of the differential flowing pressure. lt is equivalen! to the 
"slope" for an air or steam valve. 

5.3 Flow Res1stance (Non-reclos1ng dev1ces) 

Device designs certified by the Flow Resistan! method are not marked with a relieving capac1ty value. 
The certif1ed flow resistance appears on the nameplate and 1s to be used when determ1ning total flow 
res1stance of the pressure rel1ef system and the flowing capacity 1t will relieve through the use of accepted 
engineering practices. Unless otheiwise noted, the pressure drop across a certified non-reclosing device 
shall be calculated using dimensions far standard pipe (STO). · 

Far pressure rel1ef systems dischargmg directly to atmosphere which 1ncludes a non-reclosing device 
installed within 8 pipe diameters ofthe vessel nozzle and having a discharge pipe no longer than 5 pipe 
diameters, system capacity is determined from the equat1ons found in 5.1 above using the m1nimum net 
flow area marked on the nameplate andan assumed coefficient of discharge equal to 0.62 



" ,..._ 
1 

. \ 

_¡_,·-

( 1 
l\ •, 

24 

UNIVERSIDAD NACIONAL AUTON0!\1A DE MÉXICO 
FACUL TAO DE lNGENIERIA 

DIVISIÓN DE EDUCACIÓN CONTINUA 

DATOS DEL IMS"TRUC70!R 

ING. ORLANDO R. RIVERA 

Tel./ Fax: (55) 5776-6524 ; E-mail: orlanriver@hotmail.com 

Es Ingeniero Mecánico Titulado egresado de. la Escuela Superior de Ingeniería 
Mecánica y Eléctrica del Instituto Politécnico Nacional. Cuenta con una 
experiencia profesional de más de 20 años en diseño, fabricación, inspeccíór., 
prueba, certificación, montaje y reparación de calderas, recipientes a presión, 
sistemas de tubería y componentes nucleares. Ha calificado ante el Gobierno de 
Texas, Ohio, Pennsylvania y The National Board of Boiler and Pressure Vessel 
inspectors de Norte America como Inspector Autorizado, Supervisor de 
Inspectores Autorizados e Inspector Nuclear Autorizado de ASME. 
Ha sido asesor de más de 40 empresas en México, Colombia, Venezueia, Brasil y 
Argentina en Sistemas y Certificaciones de ASME y National Board. 
Ha impartido el Diplomado de Ingeniería de Calderas y Recipientes a Presión en la 
División de Educación Continua de la Facultad de Ingeniería de la Universidad 
Nacional Autónoma de México, y ha presentado ponencias en Talleres 
Internacionales de Capacitación en Calderas, Recipientes a Presión y Temas 
Afines de la Asociación Mexicana de Ingenieros Mecánicos y Electricistas, A. C, 
(AMIME). Actualmente es Presidente del Comité de Calderas y Recipientes a 
Presión de AMIME y Consultor de varias compañías nacionales e internacionaies. 

2004, 


