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NOTICE

All Performance Test Codes must adhere to the requirements of ASME PTC 1, General Instructions. The following
information is based on that document and is included here for emphasis and for the convenience of the user of the Code. It
is expected that the Code user is fully cognizant of Sections 1 and 3 of ASME PTC 1 and has read them prior to applying this
Code.

tent with
Lees rep-
resepting all concerned interests and specify procedures, instrumentation, equipment-operating requirémentd, calcula-
tion|methods, and uncertainty analysis.

entests are run in accordance with a Code, the test results themselves, without adjustment forineertaintyfyield the
bestlavailable indication of the actual performance of the tested equipment. ASME Performance Test Codes do n¢t specify
meahs to compare those results to contractual guarantees. Therefore, it is recommended thatthe parties to a commercial -
test pgree before starting the test, and preferably before signing the contract, on the method to be used for compfring the
test fesults to the contractual guarantees. It is beyond the scope of any Code to determine‘or interpret how such|compar-
isonp shall be made. '

vii
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FOREWORD

In December 1948, the ASME Boiler and Pressure Vessel Committee recommended to the ASME Performance (then
Power) Test Codes Committee that a code be prepared on the testing of safety and relief valves. This request resulted in

atmospheric discharge. In June 1964, the ASME Performance (then Power) Test Code Committee authorized

the publ]W Ton of the original test code for salety and relief valves - and was applicable only to tests
Committee Number 25 on Safety and Relief Valves to prepare a single test code (PTC 25.2-1966) to cever te

of valveg
Test Cod
the test
In197
general 1
on Marc
relieving
In199
Devices”
include 4
and ben
The 2(
criteria 4
The 2(
follows:
(a) P34
(b) P3
appendi

(c) PartIll, “In-Service and Bench Testing,” includesithe preceding Sections 1 and 2, along with Sections 7 throug

and app

The 21;08 edition of PTC 25 was approved by:the American National Standards Institute on September 16, 2j008.

The 2
This C

This 2

bs Committee authorized PTC Committee Number 25 on Safety and Relief Valves to prepare a géheral revisi

capacity and coefficient of discharge.

broader range of closing and nonreclosing pressure relief devices and to broaden the discussion of in-se
h testing.

s an American National Standard on May 25, 2001.

rt I, “General,” includes Sections 1 and 2.

rt II, “Flow Capacity Testing,” includes the preceding Sections 1 and 2, along with Sections 3 through 6
es.
endices.

14 edition of PTC 25 was approved'by the American National Standards Institute on May 5, 2014.

018 edition of PTC 25 was(@pptoved by the American National Standards Institute on October 24, 201

viii

vith

PTC
ting

discharging to atmosphere, superimposed, or built-up back pressure. In March 1971, the ASME Petformhnce

nto

ode, the result of which was PTC 25.3-1976, approved as an American National Standard onjAugust 19, 1976.
B, the ASME Board on Performance Test Codes once again authorized the PTC Committee Number 25 to prepare a
evision of the test code. This revision, PTC 25.3-1988, approved by the ASME Board on Performance Test Cpdes
n 14, 1988, differed from its predecessors primarily by the omission of the section concerning theorgtical

1, the ASME Board on Performance Test Codes revised the name of PTC Committee Number 25 to “Pressure Relief
and authorized the Committee to prepare arevised test code of the same nante with a scope that was extended to

vice

01 edition of this Code was approved and adopted by the AmericandNational Standards Institute as meeting the

08 edition of this Code was broken down into three parts. Each'Part’s title, and Sections included within it, afe as

and

h 10

deis available for public review ofa continuing basis. This provides an opportunity for additional public reyiew
input frdm industry, academia, regulatory agencies, and the public-at-large.

8.
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CORRESPONDENCE WITH THE PTC COMMITTEE

General. ASME Codes are developed and maintained with the intent to represent the consensus of concerned inter-
ests. As such, users of this Code may interact with the Committee by requesting interpretations, proposing revisions or a

case, and

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that appear neceg
or desirdble, as demonstrated by the experience gained from the application of the Standard: Approved revisions w
publishef periodically.

The C
citing th
including

Propo
an appro
immedial

Reque
Code and
Cases. R¢

Interp|

Code. Inferpretations can only be rendered in respense to a written request sent to the Secretary of the PTC Stand

Commity

Reque
formisa
automat

If the
Committ
ommend

Subject:
Edition:

Question:

attending Lommittee meetings. Lorrespondence should be addressed to:

Secretary, PTC Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

mmittee welcomes proposals for revisions to this Standard. Such proposals should be as specific as posg
b paragraph number(s), the proposed wording, and a detailed description of the reasons for the prop
b any pertinent documentation.

5ing a Case. Cases may be issued to provide alternative rules when justified, to permit early implementati
ved revision when the need is urgent, or to provide rules not eovered by existing provisions. Cases are effe
tely upon ASME approval and shall be posted on the ASME Committee web page.

5ts for Cases shall provide a Statement of Need and Background Information. The request should identif;
the paragraph, figure, or table number(s), and be written as a Question and Reply in the same format as exi
quests for Cases should also indicate the applicable‘edition(s) of the Code to which the proposed Case apj

retations. Upon request, the PTC Standards Committee will render an interpretation of any requirement o

Ee.
5ts for interpretation should preferably be submitted through the online Interpretation Submittal Form,
Ccessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will receiy
c e-mail confirming receipt.
nquirer is unable to use the online form, he/she may mail the request to the Secretary of the PTC Stand
e at the above address. (The request for an interpretation should be clear and unambiguous. It is further
ed that the Inquirer.submit his/her request in the following format:

Cite the applicable paragraph number(s) and the topic of the inquiry in one or two w
Cite the applicable edition of the Standard for which the interpretation is being reque

Phrase the question as a request for an interpretation of a specific requirement suitabl
general understanding and use, not as a request for an approval of a proprietary desig
situation. Please provide a condensed and precise question, composed in such away t
“yes” or “no” reply is acceptable.

sary
1l be

ible,
psal,

n of
Ctive

r the
ting
lies.

f the
ards

The
ean

ards
rec-

rds.
sted.
e for
nor
hata

Propose

Background Information:

Reply(ies): PTovide a proposed reply(ies) in the form of ~YEes or NO, With explanation as need
entering replies to more than one question, please number the questions and rep

d. If
lies.

Provide the Committee with any background information that will assist the Committee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or

information.

Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior

to being

answered, which may inadvertently change the intent of the original request.
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Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “
device, or activity.

NG

certify,” “rate,” or “endorse” any item, construction, proprietary

A : e confer-
encds that are open to the public. Persons wishing to attend any meeting and/or telephone conference shouldcgntact the
Secretary of the PTC Standards Committee. Future Committee meeting dates and locations can be found orithe Cgmmittee
Pagg at http://go.asme.org/PTCcommittee.

Xi
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INTRODUCTION

This Code provides standards for conducting and reporting tests on reclosing and nonreclosing pressure relief devices
normally used to terminate an abnormal internal or external rise in pressure above a predetermined design value in
boilers, pressure vessels, and related piping equipment. This Code covers the methods and procedures to determine
relieving capacity and additional operating characteristics that may be required for certification or other purposes by
other co¢es T r C r r G P g C Testing”;
and Par] III, “In-Service and Bench Testing.”

This Code does not necessarily cover the methods and procedures to satisfy operating and other condition$ as mdy be
required|by other codes. Establishment of pressure relief device ratings and rules of safe construction do notfall wjthin
the provjnce of this Code.

d O D cd Dy dIvVid O € LOdeE O cc pPd OW D Yy

Xii
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ASME PTC 25-2018

PART |
GENERAL

Section 1

1-1 |OBJECT

The object of the test is to determine the performance of
pressure relief devices. These tests determine one or more
of the following:

(a) dimensional, operational, and mechanical charac-
terigtics

(h) relieving pressure

(c) relieving flow capacity at test pressure

(d) individual flow resistance

Pocedures for conducting the tests, calculating the
resullts, and making corrections are defined.

1-2 |SCOPE

(a) This Code provides instructions in Part II for flow
capdcity testing and in Part III for in-service and dench
testing. Testing of reclosing and nonreclosing préssure
relie¢f devices is conducted under various.inlet and
outlet conditions using steam, gases, and ‘liquids for
whi¢h valid physical properties are known.

(W) The validity of tests shall be-determined in accor-
dange to the requirements of subsection 1-3.

1-3 [MEASUREMENT UNCERTAINTY

Injorder to qualify asiawalid code test, the total uncer-
tainties of the testyas-calculated by the procedures of
ASME PTC 19.1; must be equal to or less than the
valyes of maximum acceptable uncertainty. The
maximum @€eeptable uncertainty of the final flow
meapurement shall not exceed £2.0% of the measured
value.(For results other than flow measurements, the

Object and Scope

capacity and pressure limitations/of the testing facility
may restrict the determinatioh of satisfactory qperating
conditions and other operational features of the pressure
relief device.

(b) In addition, fi€ld installation and/or apnormal
operating condition’s may adversely affect the|function
of the pressure(relief device. It is not the inteft of this
Code to attempt to assess the suitability or rg¢liability
of the pressure relief device under such condjfitions. It
should\also be noted that if the temperatuile of the
me@ium used to test the pressure relief devide differs
substantially from the temperature to which the pressure
relief device is subjected while in service, the flinctional
characteristics will be different from the test pfessures,
i.e., opening, closing, blowdown, and bursting pr¢ssure. In
this case, it is necessary to develop appropriatg correc-
tions for the pressure relief device undey test to
account for these differences, which is outgide the
scope of this Code.

(c) This Code provides recommended test prpcedures
and instrumentation for testing devices. Other test proce-
dures or instrumentation may be used provided|they can
be demonstrated as having accuracy and reliabilify atleast
equal to the requirements of this Code. If anothér proce-
dure or instrumentation will be used, it is s@ibject to
written agreement by the parties to the test|prior to
the test.

(d) The test results shall be reported as measpired and
calculated. Only tests that comply fully with th¢ manda-
tory requirements of this Code may be designatefl as tests
conducted in accordance with ASME PTC 25. Refefences to
other codes, unless otherwise indicated, refer fo ASME

maximrunracceptabte uncertaimty strattmotexceed
+0.5% of the measured value as determined in accordance
with Part Il or £1.0% of the measured value as determined
in accordance with Part III.

1-4 GENERAL

(a) It is assumed that the testing facility has adequate
capacity and sufficient pressure to conduct the tests.
However, the users of this Code are cautioned that the

PeETToTTance Test Codes. shoutd any Specific direction
in this Code, or any particular measurement, differ
from those given in other ASME Performance Test
Codes for similar measurements, the instructions of
this Code shall prevail.

(e) The requirements of ASME PTC 1 shall be met.

(f) In some cases, the testing of pressure relief devices
may involve the use of high-pressure and high-tempera-
ture fluid. Hazards to personnel will exist unless adequate
precautionary measures are taken. Special consideration
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should be given to adequate design and overpressure
protection to the piping system and components, safe
discharge from the pressure relief devices undergoing
testing, and the high noise level usually associated

with the discharge of pressure relief devices. The users
of this Code should consult the authority having jurisdic-
tion over these safety matters to ensure the testing facility
meets the mandatory requirements.
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Section 2
Definitions and Description of Terms

2-1 (PURPOSE

The purpose of this Section is to define pressure relief
devikes and their functional and operational characteris-
tics|and standardize the terminology covering such
devices, their characteristics, and testing methods. It
also|includes a description of terms and symbols used
in thlis Code. These definitions and terms shall take prece-
denge should there be any discrepancy with the refer-
encqd material.

2-2|GENERAL

bendh testing: testing of a pressure relief device on a test
stanf using an external pressure source with or without
an apixiliary lift device to determine some or all of its oper-
ating characteristics.

field|testing: testing of a pressure relief device installed on
a syftem to determine some or all of its operating char-
actefistics. It may be either of the following methods:
(a) in-place testing: testing of a pressure relief device
instglled on but not protecting a system, using an external
pressure source, with or without an auxiliary.lift device to
determine some or all of its operating characteristics.

(H) in-service testing: testing of a pressure relief device
instdlled on and protecting a system;.using system pres-
sure] or an external pressure source) with or without an
auxiliary lift device to determine_some or all of its oper-
ating characteristics.

flow|capacity testing: testing of a pressure relief device to
det¢rmine its operating characteristics, including
meapured relieving.capacity.

preskure relief device: a device designed to prevent pres-
surelor vacudm from exceeding a predetermined valueina
pressure.vessel by the transfer of fluid during emergency
or apnormal conditions.

(a) low-lift PRV: a pressure relief valve jintWhich the
actual discharge area is the curtain area,
(b) full-lift PRV: a pressure relief yalvé in which the
actual discharge area is the bore ateéa:
(c) restricted-lift PRV: a full;liftypressure relief valve
whose lift is restricted such that the capgacity is
reduced proportionally to the ratio of restrictpd-lift to
full-lift.
(d) reduced bore RRV~a pressure relief valve [in which
the flow path area below the seat is less than the flow area
at the inlet to the\walve.
(e) full-bote PRV: a pressure relief valve in which the
bore area.is equal to the flow area at the inlet to §he valve,
and there are no protrusions in the bore.
(f). direct spring-loaded PRV: a pressure relief valve in
which the disk is held closed by a spring.
(g) pilot-operated PRV: a pressure relief valve|in which
the disk is held closed by system pressure, and thg holding
pressure is controlled by a pilot valve actuated by system
pressure.
(h) conventional direct spring-loaded PRV:|a direct
spring-loaded pressure relief valve whose opg¢rational
characteristics are directly affected by changes in the
back pressure.
(i) balanced direct spring-loaded PRV: a diredt spring-
loaded pressure relief valve that incorporates jneans of
minimizing the effect of back pressure on the opprational
characteristics (opening pressure, closing presgure, and
relieving capacity).

(j) internal spring PRV: a direct spring-loaded [pressure
relief valve whose spring and all or part of the qperating
mechanism is exposed to the system pressure yhen the
valve is in the closed position.

(k) temperature and pressure relief valve: a pressure
relief valve that may be actuated by pressufe at the
valve inlet or by temperature at the valve inleq.

2-3 TYPES OF DEVICES

2-3.1 Reclosing Pressure-Relieving Devices

pressure relief valve (PRV): a pressure relief device
designed to actuate on inlet static pressure and reclose
after normal conditions have been restored. It may be
one of the following types and have one or more of
the following design features:

[I) pnmmr-nrﬁmrpd PRV:-apressure reliefvalvelactuated

by an externally powered control device.

relief valve: a pressure relief valve characterized by
gradual opening that is generally proportional to the
increase in pressure. It is normally used for incompres-
sible fluids.

safety relief valve: a pressure relief valve characterized by
rapid opening or by gradual opening that is generally
proportional to the increase in pressure. It can be used
for compressible or incompressible fluids.
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safety valve: a pressure relief valve characterized by rapid
opening and normally used to relieve compressible fluids.

2-3.2 Nonreclosing Pressure Relief Device

design features: nonreclosing pressure relief devices may
include one or more of the following design features:
(a) low-lift device: a device in which the actual
discharge area is dependent on the lift of the disk.
(b) full-liftdevice: a device in which the actual discharge

nonreclosing pressure relief device: a pressure relief device
designed to actuate and remain open after operation. A
manual resetting means may be provided.

2-4 PARTS OF PRESSURE RELIEF DEVICES

adjusting ring: a ring assembled to the nozzle or guide of a
direct spring valve used to control the opening character-
istics and/or the reseat pressure.

area is ihdependent of the lift of the disk.

(c) redluced bore device: a device in which the flow path
area belgw the seat is less than the flow path area of the
inlet to the device.

(d) full-bore device: a device in which the flow path area
below the seat is equal to the flow path area of the inlet to
the devige.

when the static differential pressure between the
and downstream side of the disk reaches a
mined value. A rupture disk device includes a
rupture fHisk and may include a rupture disk holder.

(b) pin device: a device actuated by static differential
pressurg or static inlet pressure and designed to function
by the aftivation of a load-bearing section of a pin that
support$ a pressure-containing member. A pin is the
load-bedring element of a pin device. A pin device
housing|is the structure that encloses the pressure-
containing members. Examples of these devices include
the following:

(1) breaking pin device: a device designed to function
by the bfeakage of a load-carrying section of a pim that
supportq a pressure-containing member.

(2) buckling pin device: a device designed to function
by the buickling of an axially loaded compressive pin that
supportq a pressure-containing member:

(3) Ishear pin device: a device designed to function by
the sheafing of a load-carrying-member that supports a
pressure-containing member:

(c) fugible plug device: adevice designed to function by
the yielding or melting/ef a plug, at a predetermined
tempergture, that.Supports a pressure-containing
member|or contains, pressure by itself.

(d) frangible disk device: see rupture disk device.

(e) buystingydisk device: see rupture disk device.

(f) dinect’spring-loaded device: a device actuated by

TqJUSTINeNT STTew: a SCTEw USed 0 adjust tie Set pregsure
or the reseat pressure of a reclosing pressure reliefdeyice.

backflow preventer: a part or feature of a pilot-operfated
pressure relief valve used to prevent the valve from
opening and flowing backwards when' the pressufe at
the valve outlet is greater than the/pressure af the
valve inlet.

bellows: a flexible, pressure;¢ohtaining component|of a
balance direct spring valyéwused to prevent changg¢s in
set pressure when the alve is subjected to a superim-
posed back pressurekor to prevent corrosion betwyeen
the disk holder and‘guide.

blowdown ring: see adjusting ring.

body: a pressure-retaining or pressure-contaiping
member-of'a pressure relief device that supportq the
parts of the valve assembly and has provision(s) for|con-
neeting to the primary and/or secondary pressure sojurce
(8).
bonnet: acomponent of a direct spring valve or of a pilotin
a pilot-operated valve that supports the spring. It may or
may not be pressure containing.

breaking pin: the load-carrying element of a breaking pin
nonreclosing pressure relief device.

breaking pin housing: a pressure-retaining compohent
that supports the breaking pin in a nonreclosing pregsure
relief device.

buckling pin: the load-carrying element of a buckling
device.

cap: a component used to restrict access and/or protect
the adjustment screw in a reclosing pressure relief deyvice.
It may or may not be a pressure-containing part.

diaphragm: a flexible metallic, plastic, or elastomer pres-
sure-containing member of a reclosing pressure relief
device used to sense pressure or provide openinfg or

static differential pressure or static inlet pressure in
which the disk is held closed by a spring. Upon actuation,
the disk is held open by a latching mechanism.

(g) pilot-operated device: a device in which the disk is
held closed by system pressure and the holding pressure is
controlled by a pilot actuated by system pressure. The
pilot may consist of one of the deviceslisted in this Section.

1 - £,
CIOSTITETOTCET

disk: amovable component of a pressure relief device that
contains the primary pressure when it rests against the
nozzle.

disk holder: a movable component in a pressure relief
device that contains the disk.

dome: the volume on the side of the unbalanced moving
member opposite the nozzle in the main relieving valve of
a pilot-operated pressure relief device.
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field test: a device for in-service or bench testing of a pilot-
operated pressure relief device to measure the set pres-
sure.

gag: a device used on reclosing pressure relief devices to
prevent the device from opening.

guide: a component in a direct spring or pilot-operated
pressure relief device used to control the lateral move-
ment of the disk or disk holder.

(c) for a pilot-operated PRV, the body and cap of the
main valve and the body of the pilot

spindle: a part whose axial orientation is parallel to the
travel of the disk. It may be used in one or more of
the following functions:

(a) assist in alignment

(b) guide disk travel

(c) transfer of internal or external forces to the seats

huddling chamber: the annular pressure chamber between
the hozzle exit and the disk or disk holder that produces
the lifting force to obtain a pop action.

knifé blade: a component with multiple blades used with
revdrse-acting rupture disks to cut the disk when it
reverses.

lift Igver: a device to apply an external force to the stem of a
pressure relief valve to manually operate the valve at some
pregsure below the set pressure.

nozgle: a primary pressure-containing component in a
pregsure relief valve that forms a part or all of the
inleq flow passage.

pilog: the pressure- or vacuum-sensing component of a
pilof-operated pressure relief valve that controls the
opening and closing of the main relieving valve.

pistgn: the moving element in the main relieving valveof a
pilof-operated, piston-type pressure relief valve’that
contpins the seat that forms the primary pressure-contain-
menjt zone when in contact with the nozzle.

preskure-containing member: a component that is exposed
to apd contains pressure.

preskure-retaining member: a compenent that holds pres-
suretcontaining members together but is not exposed to
the pressure.

rupture disk: the pressuge-containing element in a rupture
disk|device thatis designed to burstatits rated pressure at
a specified temperature.

rupture disk holder: the structure that clamps a rupture
disk|in position.

seat{the-ppessure-sealing surfaces of the fixed and moving
pressure-containing components.

Spt l.uy. the-etementina pressuret elefvatre-that prOVideS
the force to keep the disk on the nozzle.
spring button: see spring step.

spring step: a load-transferring component in a [pressure
relief valve that supports the springi
spring washer: see spring step.

stem: see spindle.

vacuum support: a compenent of a rupture disk t¢ prevent

flexing due to upstream vacuum or downstream back
pressure.

yoke: a pressure-retaining component in a presspre relief
device thatSupports the springin a pressure relief valve or
pin in a‘nonreclosing device but does not enclose either
from the surrounding ambient environment.

2-5 DIMENSIONAL CHARACTERISTICS —
PRESSURE RELIEF VALVES

actual discharge area: the measured minimum|net area
that determines the flow through a valve.

bore area: the minimum cross-sectional flow frea of a
nozzle (see Figure 2-5-1).

bore diameter: the minimum diameter of a nozfle.

curtain area: the area of the cylindrical o1f conical
discharge opening between the seating qurfaces
created by the lift of the disk above the sgat (see
Figure 2-5-1).

developed lift: the actual travel of the disk from clgsed posi-
tion to the position reached when the valve ig| at flow-
rating pressure.

discharge area: see actual discharge area.

effective discharge area: a nominal or computedl area of
flow through a pressure relief valve, differing from the
actual discharge area, for use in recognized flow formulas

shear pin: the load-carrying element of a shear pin device.

shell: an assembly of pressure-containing members that
isolate primary or secondary pressure from atmosphere.
Examples of these members include, but are not limited to
" (a) for a direct spring-loaded PRV utilizing a pressur-
ized bonnet, the body, nozzle, bonnet, and cap

- (b) for a direct spring-loaded PRV utilizing a yoke or
open bonnet, the nozzle and disk

3 : 3 : ‘ e
LO UCLETIIIIC UIC CdpPdlIty O d pPressurc I'ElIcl lee.

effective seat area: a computed area for use in calculating
the set pressure of a given pressure relief valve when
tested using an auxiliary lift-assist device.

flow path: the three-dimensional and geometric character-

istics of a device that affects the measured relieving ca-
pacity. Itis defined from the cross section of the inlet to the
cross section of the outlet, including all streamlines in the
flow.
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inlet size: the nominal pipe size of the inlet of a pressure
relief valve, unless otherwise designated.

lift: the actual travel of the disk away from closed position
when a valve is relieving.

nozzle area, nozzle throat area: see bore area.

nozzle diameter: see bore diameter.

orifice area: see effective discharge area

blowdown: the difference between actual popping pres-
sure of a pressure relief valve and actual reseating pres-
sure expressed as a percentage of set pressure or in
pressure units.

blowdown pressure: the value of decreasing inlet static
pressure at which no further discharge is detected at
the outlet of a pressure relief valve after the valve has
been subjected to a pressure equal to or above the
popping pressure

outlet size: the nominal pipe size of the outlet of a pressure
relief valve, unless otherwise designated.

rated liff the design lift at which a valve attains its rated
relieving capacity.

seat angle: the angle between the axis of a valve and the
seating durface. A flat-seated valve has a seat angle of 90
deg.
seat areq: the area determined by the seat diameter.

seat diameter: the smallest diameter of contact between
the fixed|and moving portions of the pressure-containing
elementg of a valve.

seat flow area: see curtain area.
throat afea: see bore area.

throat dlameter: see bore diameter.

2-6 DIMENSIONAL CHARACTERISTICS —
NONRECLOSING PRESSURE RELIEF DEVICES

flow patH: the three-dimensional and geometric characters
istics of p device that affects the measured relieving ca-
pacity. Itfis defined from the cross section of the inlet to the
cross sedtion of the outlet, including all streamlinges in the
flow.

inlet arda: the cross-sectional flowarea at the inlet
opening |of a pressure relief device.

inlet sizef the nominal pipe size of the inlet of a pressure
relief deyice, unless otherwise\désignated.

net flow larea: the area that'determines the flow after a
nonreclgsing pressure<relief device has operated. The
(minimujm) net flow area of a rupture disk s the calculated
net arealafter a gomplete burst of the disk, with appro-
priate allowance.for any structural members that may
reduce the netflow area through the rupture disk device.

outletsizi-the nominal pipe size ofthe outlet passage from

breaking pressure: the value of inlet static pressufe at
which a breaking pin or shear pin device functions

built-up back pressure: pressure existing atthe’outlef of a
pressure relief device caused by the flow through [that
particular device into a discharge system.

burst pressure: the value of inlet static pressure at whjch a
rupture disk device functions!

chatter: abnormal rapid-reciprocating motion of the
movable parts of a pressure relief valve in whicl the
disk contacts the seat;

closing pressure: the value of decreasing inlet static gres-
sure at which,the valve disk reestablishes contact with the
seat or at which lift becomes zero.

coefficientof discharge: the ratio of the measured religving
capacity to the theoretical relieving capacity.

cald-differential test pressure: the inlet static pressufe at
which a pressure relief valve is adjusted to open on thg test
stand. This test pressure includes corrections for sefvice
conditions of superimposed back pressure and/or
temperature.

constant back pressure: a superimposed back presgsure
that is constant with time.

cracking pressure: see opening pressure.

dynamic blowdown: the difference between the set pres-
sure and closing pressure of a pressure relief valve when it
is overpressured to the flow-rating pressure.

flow capacity: see measured relieving capacity.

flow-rating pressure: the inlet stagnation pressure at
which the relieving capacity of a pressure relief dgvice
is measured.

flow resistance: a dimensionless term (such as usgd in
para. 5-5.7) that expresses the number of veldcity
heads lost due to flow through a rupture disk ddvice

a pressure relief device, unless otherwise designated.

2-7 OPERATIONAL CHARACTERISTICS OF
PRESSURE RELIEF DEVICES
back pressure: the static pressure existing at the outlet ofa

pressure relief device due to pressure in the discharge
system.

(where velocity head is one-half the velocity squared
divided by the acceleration of gravity).

flutter: abnormal, rapid reciprocating motion of the
movable parts of a pressure relief valve in which the
disk does not contact the seat.

leak pressure: see start-to-leak pressure.

leak test pressure: the specified inlet static pressure at
which a quantitative seat leakage test is performed in
accordance with a standard procedure.
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Figure 2-5-1 Typical Curtain Areas of Pressure Relief Valves
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lot of rupture disks: those disks manufactured of a material
atthe same time and of the same size, thickness, type, heat,
and manufacturing process, including heat treatment.

marked breaking pressure: the value of pressure marked
on a breaking pin or a shear pin device or its nameplate.

marked burst pressure: the value of pressure marked on
the rupture disk device or its nameplate or on the tag of the
rupture disk, indicating the burst pressure at the coinci-
dent dis

secondary pressure: the pressure existing in the passage
between the actual discharge area and the valve outletin a
safety, safety relief, or relief valve.

set pressure: the value of increasing inlet static pressure at
which a pressure relief device displays one of the opera-
tional characteristics as defined under opening pressure,
popping pressure, start-to-leak pressure, burst pressure,
or breaking pressure. (The applicable operating charac-
teristic for a specific device design is specified by the

tclll}}cl Cltul C.
marked relieving capacity: see rated relieving capacity.

marked fset pressure: the value or values of pressure
marked pn a pressure relief device.

measurefl relieving capacity: the relieving capacity of a
pressureg relief device measured at the flow-rating pres-
sure, exgressed in gravimetric or volumetric units.

opening pressure: the value of increasing inlet static pres-
sure of a|pressure relief valve at which there is a measur-
able lift ¢r at which the discharge becomes continuous as
determired by seeing, feeling, or hearing.

overpreskure: apressure increase over the set pressure ofa
pressurgrelief valve, usually expressed as a percentage of
set presgure.

popping pressure: the value of increasing inlet static pres-
sure at which the disk moves in the opening direction at a
faster rate as compared with corresponding movement at
higher of lower pressures.

primary pressure: the pressure at the inlet in a pressure
relief deyice.

rated relieving capacity: that portion of the measured
relieving capacity permitted by the applicable ;code or
regulatidn to be used as a basis for the application of a
pressurg relief device.

referencé¢ conditions: those conditions ‘ef a test medium
that are|specified by either an applicable standard or
an agre¢ment between the parties to the test, which
may be lsed for uniform réporting of measured flow
test results.

relievinglconditions: theihlet pressure and temperature on
apressuye relief device-during an overpressure condition.
The relieving pressure is equal to the valve set pressure or
burst (oyf the.rupture disk burst pressure) plus the over-
pressure. (The temperature of the flowmg fluid at
relievingleg

ating temperature)

relieving pressure: set pressure plus overpressure.

resealing pressure: the value of decreasing inlet static pres-
sure at which no further leakage is detected after closing.
The method of detection may be a specified water seal on
the outlet or other means appropriate for this application.

reseating pressure: see closing pressure.

seal-off pressure: see resealing pressure.

device manufacturer.)

simmer: the audible or visible escape of fluid bétween the
seatand disk at an inlet static pressure below the popping
pressure and at no measurable capacity. It appli¢s to
safety or safety relief valves on compressible-fluid serpice.

specified burst pressure (of a rupture disk device): the alue
of increasing inlet static pressure, at a specified tempgera-
ture, at which a rupture disk\s“designed to functiop.

start-to-discharge pressure-see opening pressure.

start-to-leak pressure:the value of increasing inlet static
pressure at whichrthefirst bubble occurs when a pregsure
relief valve is fested by means of air under a specjfied
water seal oh/the outlet.

static blowdown: the difference between the set pregsure
and the closing pressure of a pressure relief valve whien it
is netoverpressured to the flow-rating pressure.

superimposed back pressure: the static pressure existipg at
the outlet of a pressure relief device at the time the d¢vice
is required to operate. It is the result of pressure in the
discharge system from other sources.

test pressure: see relieving pressure.

theoretical relieving capacity: the computed capacity
expressed in gravimetric or volumetric units of a thqore-
tically perfect nozzle having a minumum cross-sectjonal
flow area equal to the actual discharge area of a pregsure
relief valve or net flow area of a nonreclosing pressure
relief device.

vapor-tight pressure: see resealing pressure.

variable back pressure: a superimposed back pressurethat
will vary with time.

warn: see simmer.

yield (melt) temperature: the temperature at whiclf the
fusible material of a fusible plug device becomes s

2-8 DESCRIPTION OF TERMS
a = minimum net flow area, 1n (mm )
ay = actual discharge area, in.? (mm?)
a,, = meter-bore area, in.? (m?)
C = valve-inlet temperature correction
= discharge coefficient, dimensionless
Ciap = sonic velocity at pressure tap, ft/sec (m/

s)
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C* = critical flow function P,, = static pressure at the meter calorimeter,
D = test rig inside diameter, ft (m) psia (kPa)
= internal diameter of meter run pipe, in. P, = back pressure, psig (kPag)
(m) P; = meter inlet stagnation pressure, psia
d = meter-bore diameter, in. (m) (kPa)
d, = minimum holder bore diameter, in. (mm) Pset = set pressure, psig (kPag)
= bore diameter, in. (mm) Pepa = pressure at tap A, psia (kPa)
d, = diameter of orifice plate, in. (mm) Pu.pp = pressure at tap B, psia (kPa)
d; = seat diameter, in. (mm) P = pressure at tap C, psia (kPa)
E = pipe roughness, in. (mm) Prpp = pressure at tap D, psia (kPa)
f = fanning friction factor, dimensionless P; = pressure at pipe entrance, psia|(kPa)
F, = areafactor for thermal expansion, dimen- Q = relieving capacity in gpm-(lpm) of water at
sionless reference condition, U:S, gallons |(gpm) or
G = mass velocity, Ibm/ft*-sec (kg/m?-s) liters (1Ipm)
= specific gravity with respect to dry air, M/ qp = volumetric rate at base conditipn at the
M, meter, cfm (m’/min)
h,, = differential pressure at the meter, in. q- = valve capacity‘at reference inlet fempera-
water (mm water) ture, cfmiy(m>/min)
K = . K= ‘ R = gas constant, 1,545.4/M, ft-1bf/Ibm-°R
flow coefficient Ji-g (8.3143/M, m*kPa/kgK)
k = ratio of specific heats Rp = Reynolds number referred to|internal
Kap = resistance factor between pressure taps A diameter of meter run pipe, D
and B Ry )= throat Reynolds number
Kg.c = resistance factor between pressure taps B Sg = specific gravity (ideal)
and C T = temperature, °R (K)
Kg.p = resistance factor between pressure taps B = fluid temperature, °F (°C)
and D t = length of test, min
Kc.p = resistance factor between pressure taps G Tp = base temperature, °F (°C)
and D T, = base temperature, absolute, °R [K)
K, = trial flow coefficient Tea = fluid temperature at the calorifeter, °F
Khipe B-c = Dipe resistance factor between pressure , (°C_) _
taps B and C without the rupture disk Teal arum = fluid temperature at the test drum calori-
device meter, °F (°C)
Koipe B-p = pipe resistance factor betweéen pressure Teab meter = fluid temperature at the meter calori-
taps B and D without'the rupture disk meter, °F (°C)
device T, = fluid temperature at the meter,|°F (°C)
Kg; = individual flow tesistance = temperature upstream of the rpeter, °F
K = total resistar(ce factor to pressure tap (°C)
L = ratio of lo¢ation of pressure taps to D T, = base temperature, °R (K)
I = valve-disk/ift, in. (mm) T, = reference temperature at the vdlve inlet,
Lag = length'between taps A and B, ft (m) absolute, °R (K)
Lg.c = length between taps B and C, ft (m) Ts; = meter inlet stagnation temperatyre, abso-
Lg.p =ength between taps B and D, ft (m) lute, °R (K)
Lc-pé/length between taps C and D, ft (m) Tiap = temperature at pressure tap, °R (K)
M = molecular weight of gas T, = fluid temperature, °F (°C)
m = mass flow rate, lbm/hr (kg/h) = temperature at the valve inlet, pbsolute,
IIV:a - lllU}CLu}al VVCisllt Uf ail R (V)
M, = Mach number at pressure tap T; = temperature at pipe entrance, °R (K)
M,, = molecular weight v = specific volume, ft3/lbm (m3/kg)
M; = Mach number at pipe entrance Vaet = specific volume at inlet conditions, ft3/
Ngre = Reynolds number lbm (m3/kg)
P = static pressure, psia (kPa) Vaet' aram = specific volume at inlet conditions, ft*/
Pp = base pressure, psia (kPa) Ibm (m®/kg)
P, = barometric pressure, psia (kPa) Vact meter = specific volume at flowing conditions at

flow-rating pressure, psia (kPa)

the meter, ft3/Ibm (m?/k
g
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ise

Vrer = specific volume at reference condition, Yip = expansion factor at pressure tap
ft*/lbm (m3/kg) Z = compressibility factor as defined in the
Viet, arum = Specific volume at reference condition, equation of state, Pv = ZRT
ft>/lbm (m3/kg) Z, = base compressibility factor
Viet, meter = specific volume at reference conditions at B = beta ratio (8 = d/D)
the meter, ft*/Ibm (m?/kg) p = fluid density, Ibm/ft® (kg/m?®)
Viap = specific volume at pressure tap, ft3/lbm Pact = density of water at inlet conditions, Ibm/
(m*/kg) ft* (kg/m®)
W = measured relieving capacity, lbm/sec pp = densityatbase temperature and pressure,
&e/5) Tom/fc (kg/m>)
w = mass of water or condensate, lbm (kg) pm = fluid density at meter inlet, Ibmj/ft>|(kg/
W, = measured relieving capacity adjusted to m?)
the reference condition, lbm/hr (kg/h) pref = density of water at reference’condition,
Weal, drum = test-drum calorimeter flow adjusted to lbm/ft3 (kg/mg)
the reference condition, lbm/hr (kg/h) ps = density of dry air at 141696 psia (101.33
Weal, nheter = meter calorimeter flow adjusted to the kPa) and at the base temperature, lbrn/ft3
reference condition, lbm/hr (kg/h) (kg/m®)
wy = condenser leakage, lbm/hr (kg/h) Psta = density of drynair at 14.696 psia (10/1.33
V4. = test-drum calorimeter flow, lbm/hr (kg/ kPa) and feference temperature, lbm/ft>
h) (kg/m]
Wg- = test-drum drainage, lbm/hr (kg/h) u = viscosity, Ibm/ft-sec (kg/m-s)
Wy = flow rate, Ilbm/hr (kg/h) = viscosity of air at Tz and Pjp, centip
= measured relieving capacity adjusted to AP =\differential pressure head across mgter,
the reference condition, lbm/hr (kg/h) in. water (mm water)
W.nc = meter calorimeter flow, lbm/hr (kg/h) ARy = differential pressure between taps Al and
W, = relieving capacity adjusted to water at B, psia (kPa)
reference condition, lbm/hr (kg/h) APp ¢ = differential pressure between taps B and
W, = trial flow rate, lbm/hr (kg/h) C, psia (kPa)
w,; = valve-steam leakage, lbm/hr (kg/h) APc.p = differential pressure between taps ( and
Y = expansion factor D, psia (kPa)

10
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PART 1
FLOW CAPACITY TESTING

Section 3

3-1|ITEMS ON WHICH AGREEMENT SHALL BE
REACHED

The parties to the test shall reach agreement on the
following items prior to conducting the test:

(a) object of the test

(H) parties to the test

(] test site

(d) testing fluid reference condition at flow-rating
pressure
(e] methods of measurement, instrumentation, and
equlpment to be used (calibration of instruments
shall be in accordance with subsection 3-7)

(f] number, size, type, condition, source, set pressure,
and [expected relieving capacity of the device(s) to-be
tested

(g) person who shall supervise the test

(h) the written test procedure, which shall include the
obsgrvations and readings to be taken and\recorded to
comply with the object or objectives of the'test

3-2|QUALIFICATION OF PERSON SUPERVISING
THE TEST

The person who supervises the test shall have a formal
eduIation in thermodyfiamics and fluid mechanics. In
addition, the personsshall have practical experience in
fluid flow measurefment and have had experience in
test |supervisiom

3-3|RESPONSIBILITY OF PERSON SUPERVISING
THE TEST

Guiding Principles

of his or her knowledge that the'report is correcf and that
the test was conducted in accordance with the wijitten test
procedures.
The person supervising-the test shall be respor}sible for
the calibration ofJinstruments as requjired by
subsection 3-7.

3-4 TEST-APPARATUS

Procedures and arrangement of the test appargtus shall
be in ‘accordance with Section 4.

3-5 PRELIMINARY TESTS

Sufficient preliminary tests shall be condjcted to
ensure that test conditions can be attained and that oper-
ating personnel are completely familiar with|the test
equipment and their respective assignments. Pr¢liminary
tests shall include the recording of all data necessjry to the
completeness of an actual test.

3-6 SPARE INSTRUMENTS

If intended for use as replacements during|the test,
spare instruments shall be calibrated in acdordance
with subsection 3-7.

3-7 CALIBRATION OF INSTRUMENTS

Each instrument used during the test shall be derialized
or otherwise positively identified. Each insfrument,
depending on the type, shall be calibrated in acfordance
with the following schedule outlined in this supsection.
Records of pertinent instrument calibrations|shall be

The person supervising the test shall be present at all
times during the test and shall be solely responsible to
ensure that all persons who are involved in taking read-
ings, making pressure and temperature adjustments, or
any other function that will affect the test results are
fully informed as to the correct method of performing
such functions. The person supervising the test shall
also be responsible to ensure that the written test proce-
dures are followed. The person supervising the test shall
sign and date the test report, thereby verifying to the best

available for review by the interested parties.

3-7.1 Pressure

Pressure-measuring instruments shall be calibrated in
accordance with ASME PTC 19.2, before and after any test
or series of tests, but in no case shall a period of greater
than 10 days elapse between pretest calibration and post-
test calibration check. Calibration of other means of
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indicating or recording pressure shall be agreed upon by
the interested parties.

3-7.2 Temperature

Temperature-measuring instruments shall be cali-
brated in accordance with ASME PTC 19.3. Instruments
of the types listed in para. 4-2.2(a), except bimetallic ther-
mometers, shall be calibrated against at least two
temperatures within a 90-day period preceding the

facture or purchase. In addition, the meter installation
shall undergo a calibration check as described above at
least once within each 1-yr period. These calibration
checks shall include runs with at least two sizes of adap-
ters. Records of calibrations shall be maintained and avail-
able for review by the interested parties. Modifications to
the equipment shall be evaluated for the effect they may
have on the system calibration, and new calibrations shall
be performed if deemed necessary.

test or spries of tests. Bimetallic thermometers shall be
calibrateld before and after each test or series of tests. Cali-
bration df other means of indicating or recording tempera-
ture shall be agreed upon by the interested parties.

3-7.3 Lift Indicators and Recorders

Since these instruments are usually subjected to some
shockin the course of tests under this Code, their accuracy
shall be [checked before and after each test or series of
tests.

3-7.4 Weighing Scales

Scales|used in test procedures for weighted condensate
or gravimetric methods shall have a minimum value of the
indicatijg element equal to or less than 0.25% of the
expected load. Weighing scales used in tests conducted
under tHis Code shall be calibrated at sufficient points
to ensurp their accuracy within their range of intended
usage at|least once within a 90-day period preceding a
test or spries of tests.

3-7.5 Steam Calorimeters

Methogds of calibrating steam calorimeters are;given in
ASME PTC 19.11. The calorimeters shall, be, calibrated
separatdly with steam at the time of their installation
and at rggular intervals not exceeding\Lyr. Further cali-
brationsishall be carried out if results-indicate an obvious
error in [their readings or if theirinstallation is altered.

3-8 ME[TERING SECTIONS

The cplibration ¢f\any type of flow meter (see
para. 4-2.2) shall include the actual piping and all fittings
both upstream and.downstream of the meter (see ASME
PTC 19.5), including control valves, test vessels, and
vessel-tg-test-device adapters. Such calibration shall be
by mea i
device with a known coefficient of discharge upon comple-
tion of the initial installation or construction and prior to
the performance of any formal test. Agreement with the
coefficient of the test object shall be within +2%.

The initial calibration shall include runs at the smallest,
intermediate, and highest flow rates compatible with the
comparison installation. Adapter fittings for test devices
having different types of inlet connections shall be cali-
brated by laboratory personnel at the time of their manu-

3-9 FLOW RESISTANCE TEST RIGS

The calibration of any type of test rig (see para. 419.1)
shall include the actual piping and all fittings’"downstijeam
of the test vessel (Figure 3-9-1). Galibration shall be
conducted upon completion of the“initial installatign or
construction and prior to the{performance of|any
formal test and repeated @t Jeast once every 3 yr.
Records of calibration shall'be maintained and available
for review by the interested parties. Modifications t¢ the
equipment shall be evaluated for the effect they have on
the test rig, and new“calibrations shall be performpd if
deemed necessary. The calibration shall be condulcted
per paras. 3€9:1"and 3-9.2.

3-9.1 Measured Flow Resistance

With no test device installed, conduct three flow rgsis-
tance tests at the smallest, intermediate, and highes{ test
pressures compatible with the test rig. The measured|flow
resistance, Kg;, for each test shall be 0 £ 0.075.

3-9.2 Pressure Tap Profile Comparison

With no test device installed, conduct a flow test 4t an
intermediate test pressure; see the following steps:

Step 1. With the data from the flow test, calculat¢ the
average friction factor for the length of pipe between(|taps
A-B and C-D.

Step 2. Using the Lapple and Levenspiel model of the
adiabatic ideal-gas integration of the mechanical energy
(or momentum) balance for adiabatic flow from an {deal
nozzle on a large reservoir, through an equivalent lepgth
of pipe, to a second large reservoir (or to the atmosphgre),
calculate the equivalent pipe length to tap A using the
measured flow rate, the average friction factor from
Step 1, and the measured pressure at tap A.

Step 3. Subtract the actual pipe length from the tegt rig
entrance to tap A from the equivalent pipe length from
Step 2 to determine a nozzle equivalent length.

Step 4. Repeat Steps 2 and 3 for taps B through D.

Step 5. Calculate the average nozzle equivalent length
using the four values determined above. This average
nozzle equivalent length is used to compensate for the
actual pressure loss up to the test rig entrance.

Step 6. Using again the adiabatic ideal-gas integration
model of Step 2, calculate the pressure at tap A using the
measured flow rate, average friction factor, and average
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nozzle equivalent length from Step 5 and actual pipe
length for tap A.

Step 7. Repeat Step 6 for taps B through D.

Step 8. Calculate the difference between the measured
pressure and the calculated pressure from Step 7 at each of
the four pressure taps. The difference at each tap shall be
within +6.0% of the calculated pressure.

3-10 ADJUSTMENTS DURING TESTS

records shall remain in the custody of the facility that
conducted the test for a period not fewer than 5 yr.
Copies of all test records shall be furnished to each of
the parties to the test. Corrections and corrected
values shall be entered separately in the test record.
The test shall be reported in accordance with Section 6
of this Code.

3-12 MEASUREMENT UNCERTAINTY

N¢ adjustment to the pressure relief device shall be
made while readings are being taken. Following any
charge or deviation of the test conditions, a sufficient
peripd of time shall be allowed to permit the rate of
flow} temperature, and pressure to reach stable conditions
befojre readings are taken.

3-11 RECORDS AND TEST RESULTS

The test records shall include all observations,
meapurements, instrument readings, and instrument cali-
bratjon records (if required) used in the test. Original test

A post-test uncertainty analysis shall be perfprmed to
determine that the limits of uncertainty af\the final flow
measurement specified in Section 1 were/met. ;A pretest
determination may be performed to,determine{ that the
limits of uncertainty of the final flow measuremgnt speci-
fied in Section 1 can be met by the specified ingtrument
and procedures. A guide for such determination i§ given in
ASME PTC 19.1. Thesed€terminations shall be docu-
mented by the laboratory and available for reviiew.

13
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Figure 3-9-1 Recommended Arrangements for Testing Nonreclosing Pressure Relief Device Flow Resistance

Test Rig Without
Straightening Vanes Standard bore
schedule 40 clean

T E E commercial pipe
15 pipe

diameters i i
_JV Pressure Tap Detail
Pressure |
tap D 1 v
; Min. 2,6A
30 pipe —"
dingeters A A recommended 5A
Pressure
tap C Test
i device A
— |-—
12 pipe diameters
i Size of A A
ENN AN E Pipe, Not Exeeeding, Not Less Than,
* £ H in. (mm) in.(mm) in. (mm)
2 pipe diam. N 2 (50) 1/4 (6) 1/ (3)
‘ mn 2-3 (50-75) 3/g(10) 1/g (3)
4 Prosse o 4-8 (100-200) 1/ (13) g (3)
tap B 10 (250) and\greater 3/, (19) /5 (3)
) *Edge.of hole must be clean and sharp or slightly
30 pipe —— réunded and free from burrs, wire edges, or other
diameters irregularities. In no case shall any fitting protrude
inside the pipe.

Pressure Test Rig With
tap A Rerainder of test rig Flow Straighteners
to'be configured same ﬁ
as the test rig without Pressure —~—_
straightening vanes tap A
60 pipe [
diameters T~ 22 pipe

A L Straightening
dlaJmeters ’:ﬂ/ vanes
/

A

2 pipe diam. min.

—

mperature

Prgssure ; ;
\ ' W 2p|ped|am.' W %
% \ T—w
i ol N\

Test vessel
(see Figure 4-2.3-1)
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Section 4
Instruments and Methods of Measurements

4-1 GENERAL

This Section describes the instruments, methods, proce-
durgs, and precautions that shall be used in testing pres-
surgrelief devices under this Code. The Performance Test
Cod¢ Supplements on Instruments and Apparatus provide
autHoritative general information concerning instru-
menjts and their use and may be consulted for such infor-
matjon.
4-2(FLUID CONDITIONS, TEST CONDITIONS, AND
INSTRUMENTATION

4-2
B(

1 Atmospheric Pressure

rometric pressure shall be measured with a barom-
eter|(see ASME PTC 19.2). In calculations involving the
capdcity of pressure relief devices having a flow-rating
pregsure of 20 psig (150 kPa) or higher, the use of the
meaj barometric pressure at the test site satisfies the
accyracy requirements of this Code. In such cases, the
recorded pressure may be the mean barometric pressure.

4-2]2 Temperature

Injstructions on thermometers or thermocouples and
assqciated instruments are givenSnyASME PTC 19.3,
excdpt that commercial, metal-encased thermometers
shall not be used in tests conducted under this Code.
Othgr means of temperature-measurement and indication
may| be used, provided they’are of the same or greater
degilee of accuracy as.those described therein.

(a) Depending en-operating conditions, or conveni-
encd, the temperatiire may be measured with certified
or cplibrated liquid-in-glass thermometers, bimetallic
thermometers;resistance-type thermometers, or thermo-
couples(All*of the above may be inserted directly into the
pipg or'wells except for liquid-in-glass thermometers,

(2) The immediate vicinity of the point 6f|nsertion
and the external projecting parts shall be insulpted.

(3) The temperature-measuringdevice shdll extend
across the centerline in pipes of small/diameter of shall be
inserted at least 6 in. (150 mm)(into the fluid dtream in
pipes over 12 in. (300 mm)_ in diameter.

(4) Temperature-measuring devices insfalled in
pipes carrying compréssible fluids shall, wherever
possible, be installed”atlocations where the njaximum
fluid velocity during-any flow measurement floes not
exceed 100 ft/sec\(30 m/s). Where such an ingtallation
is not possiblé,it may be necessary to correct the fempera-
ture readifigs to the appropriate static or total fempera-
ture (see¢ASME PTC 19.5).

(5) The temperature-measuring devices|shall be
inserted in locations so as to measure tempgratures
that are representative of the flowing mefdium as
described under test arrangements.

(c) When measuring temperatures with a mefcury-in-
glass thermometer, the instrument shall have an etched
stem. When the measured temperature differs from the
ambient by more than 10°F (5°C), and the m¢rcury is
exposed, an emergent stem correction shall pe made
(see ASME PTC 19.3) or an appropriate emergent-stem
thermometer used.

(d) Thermometer wells, when used, shall be of the type
shown in ASME PTC 19.3. They shall be as thin-whlled and
of as small a diameter as practicable; their outer{surfaces
shall be substantially free from corrosion oy foreign
matter. The well shall be filled with a suitahle fluid.
Mercury should not be used for this fluid sincq its very
low vapor pressure presents a serious health Hazard to
personnel. However, if mercury is used [for this
purpose, suitable precautions must be taken.

(e) Thermocouples, if used, shall have a wdlded hot
junction and must be calibrated together with their exten-
sion wires averthe anticipated operating range Tlhey shall

which must be inserted into wells. The installation of
the temperature-measuring device directly into the
pipe, without the addition of a well, is desirable for
temperatures below 300°F (150°C).

(b) The following precautions shall be taken when
making any temperature measurements:

(1) No significant quantity of heat shall be trans-
ferred by radiation or conduction to or from the tempera-
ture-measuring device other than by the temperature of
the medium being observed (see ASME PTC 19.3).

15

be constructed of materials suitable for the temperature
and fluid being measured. The electromotive force of a
thermocouple shall be measured by a potentiometer
instrument or millivoltmeter of such precision that the
accuracy of the overall system is within the limit specified
in subsection 1-3. The cold junction shall be established by
an ice bath, reference standard, or by a compensating
circuit built into the potentiometer.
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Figure 4-2.3-1 Recommended Arrangements for Testing Devices With Atmospheric Back Pressure — Flowmeter Test

Arrangement
Lift |nd|cator
Test device
>
22D 2D T t \
—| |_ >10D 23D pressure Peraidre
T relief Pressure ~ Temperature
emperature device \
Control \ —|1Dto5D |=— 2 L
valv \ Pressure remperature N u\—
Yk ¥ 7 —{ | D=1\ Lsteam
| — i i il [k | =Dn calorimeter
_H .. Vessel
tD \\
Flowmeter = Baffl /—Gage glass
Bypaj Tem & ate i
perature . .
Bypass Optional location /—Dram
Flow for control valve
straighteners Steam
calorimeter

4-2.3 Pressure Measurements

Instruftions on pressure gages, differential gages, and
manomejers are given in ASME PTC 19.2. Other means of
pressur¢ measurements and indication may be used
provided they are of the same or lesser degree of uncer-
tainty as| those described therein.

(a) Pressure-measuring stations shall be located in the
region where the flow is essentially parallel to the pipe or;
vessel wall. For the measurement of static gage-pressure
differentjals below 15 psi (100 kPa), liquid manometers
may be fised.

(b) THe test vessel pressure shall be the static pressure
as measyred with a pressure tap positioned; as shown in
Figure 4{2.3-1.

(c) Back pressure shall be the statiepressure measured
with a pressure tap positioned, five’pipe diameters from
the valveg outlet.

pressure rellef deV1ce capacity by use of the following
methods:

(1) subsonic-inferential meters, including orifice
plate, flow nozzle, and venturi

(2) sonic-inferential meters, including choked
nozzles

(3) directvolumetric or gravimetric measurement of
collected condensate or discharge

(b) To measune pressure relief device capacity| the
following methods shall be used:
(1), steam flow, with atmospheric back prespure
method (a)(1) or (3) herein
{2) steam flow, with back pressure above afmo-
spheric method (a)(1) herein
(3) gas or air flow, with atmospheric back pregsure
method (a)(1) or (2) herein
(4) gas or air flow, with back pressure above afmo-
spheric method (a)(1) herein
(5) liquid flow, with atmospheric back prespure
method (a)(1) or (3) herein
(6) liquid flow, with back pressure above afmo-
spheric method (a)(1) herein

NOTE: It is not the intent of this Section to exclude prespure-
relief-device testing at back pressures above atmospheric
wherein capacity is measured by means of a sonic-infergntial
meter. However, due to the high degree of pressure drop
through this type of meter, such testing would probably be
impractical.

(c) Instruction on Primary Elements. Instructions on
primary elements are given in ASME PTC 19.5. Other
means of capacity determinations may be used |[see
para 4-3.1(c)], provided they are of the samp or

a a ih.

(1) The primary element shall be located upstream
of the test pressure relief device inlet. A recommended
installation arrangement is shown in Figure 4-2.3-1.
The ratio of orifice plates to internal pipe diameter
shall be between 0.2 and 0.7. The primary element
shall be inspected and known to be clean and free of
damage prior to the test period.

16
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(2) The differential pressure across the primary
element and temperature of the fluid shall be measured.
The precautions of para. 4-2.2 shall apply to the measure-
ment of temperature and those of para. 4-2.3 to the
measurement of pressure.

(3) There shall be sufficient length of straight pipe
ahead of the primary element to secure a fairly uniform
velocity profile in the approaching stream (see ASME PTC
19.5). To ensure reliable pressure measurement, there

desired, measures shall be taken to distinguish
between this thermal expansion and actual valve lift.

4-2.6 Steam Quality

Quality of steam flowing shall be measured by means of
throttling calorimeters, installed in the test vessel nozzle,
with the tube extending to the test device centerline. Alter-
natively, the steam-sampling tube may be installed
directly on the vessel, provided that the tube extends

shal| also be a sufficient length of straight pipe of the
samg nominal size as the inlet on the outlet side of the
prinjary element.

(4) The flow during capacity measurements shall be
steafly state, and differential pressure devices shall not
shoy total pulsations (double amplitude) greater than
2% pf the differential pressure being measured. Any
ter pulsation in the flow shall be corrected at its

(5) Precautions shall be taken to avoid the use of
sively wet steam, which usually results in unstable

mended for this Code. The equations for the calcu-
of discharge coefficients for orifices, flow nozzles,
and [venturi meters contained in that document shall be
used.

These equations are valid for uncalibrated nozzles con-
strufted in strict accordance with ASME PTC 19:5.-Cali-
bratpd nozzles may be used to give additional \aecuracy.

4-2)5 Valve-Lift Measurements

(a) The lift of the valve disk, under-flowing conditions,
shall be determined by suitable means to whatever degree
of adcuracy is imposed by the procedure under which the
valvg is being tested.

(W) In open- or vented-bonnet designs, when the top of
the $pindle may be exposéd during the tests, a dial indi-
catof of appropriaté range may be attached to the top of
the palve to indicate the movement of the spindle. In
closed-bonnet valves where the top of the spindle
canpot be ‘exposed, arrangements shall be made to
perrpit ifidicating, reading, or recording spindle move-
meqt outside the valve bonnet or cap. In either case,

into the flow path directly below the centerlifie of the
device inlet nozzle and not lower than the h¢rizontal
centerline of the test vessel. Instructiéns-for their use
are given in ASME PTC 19.11.

4-2.7 Reference Conditions:for Which Corfections

May Be Applied

(a) Steam. The reference’condition shall be firy satu-
rated steam, and the condition of the steam dyring test
at the device inlet-shall be within limits|of 98%
minimum qualityyand 20°F (10°C) maximum syperheat.

(b) Water_The reference condition of water| shall be
between 65°F (20°C) and 75°F (25°C), and the fempera-
ture limitlof water during test at the device inlef shall be
between 40°F (5°C) and 125°F (50°C).

(c) Air and Other Gases. The reference conditioh of air or
other gases shall be between 55°F (10°C) and 759F (25°C),
and the temperature limit of air or other gases dyring test
at the device inlet shall be between 0 °F (-20°C) ahd 200°F
(90°0Q).

(d) If reference conditions are not within the above
stated limits, then no corrections from actual test condi-
tions may be applied. Furthermore, no correctionfs shall be
made from actual test pressure.

4-2.8 Specific Gravity

The specific gravity of the fluid, other than air pr water,
used for the test shall be determined in accordqnce with
ASTM D1070 or ASTM D1298.

NOTE: In some special cases, it may be a requirementjthat tests
be conducted on liquids outside the range of these spedifications.
In these cases, agreement shall be reached on the method of
specific gravity (density-specific volume) determinafion.

4-2.9 Chemical Composition

K the phyusical broperties-of-the fluid-are-in-d
Py rror

ubt [see

care must be exercised that the arrangement does not
impose an additional load on the valve spindle or interfere
with the operation of the valve.

Possible misreading of lift indicators may occur under
conditions of testing valves with steam with superim-
posed back pressure (see subsection 4-6). When introdu-
cing steam into the back-pressure portion of the valve, the
temperature of the steam may cause thermal expansion of
the valve parts, producing an erroneous initial reading on
the lift indicator. When extreme accuracy in results is

17

para. 1-2(a)], they shall be determined by physical tests or
from chemical analysis.

4-2.10 General Features of Tests

The proper number and size of pressure relief devices to
be tested shall be provided at the test site. There shall be
assurance that the pressure relief devices are properly
assembled with components that meet the design
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specification requirements. The pressure relief device
shall be clean and ready for test.

The pressure relief device to be tested shall be installed
with adapter fittings (flanged, screwed, welded, etc.)
directly on atestvessel (see Figure 4-2.10-1 for acceptable
contours). Other adapter fittings may be used provided
the accuracy of the test is not affected. The diameter
and volume of the test vessel should be large enough
to obtain an accurate static pressure measurement and

4-2.11 Establishing Set Pressure and Blowdown

(a) Increase the pressure at the device inlet. During the
pressure interval starting at 90% of the expected set pres-
sure, the rate of pressure increase shall not exceed 2.0 psi/
sec (15 kPa/s) or whatever lesser rate of increase is nec-
essary for the accurate reading of the pressure. Observe
and record the set pressure of the device and any other
desired or pertinent characteristics.

L) I 1 H

istics of the pressure relief device to be tested. Operating
conditiops shall be maintained in accordance with the re-
quiremehts of the procedure used (see subsections 4-3
through|4-9). The duration of the test shall be that
required|to obtain the necessary performance and capac-
ity data under stable conditions.

(a) Fdr testing with atmospheric back pressure before
discharg]ng, the test arrangement shall provide discharge
from the|pressure relief device directly to the atmosphere
or condehser (see Figures 4-2.3-1,4-2.10-2,and 4-2.10-3).
If dischayge piping is used, it shall be at least the same size
as the pressure relief device outlet. This pipe shall be
support¢d independently of the pressure relief device
and in sfich a way as to not affect the operation of the
pressur¢ relief device. Precautions must be taken to
ensure ghat the pressure relief device and discharge
piping are adequately secured to resist the resultant
forces gdnerated by the discharge.

(b) For testing with superimposed back pressure
before diischarging, the test arrangement shall provide
a means|for introducing and maintaining back pressure
on the |test pressure relief device outlet-\(see
Figure 4{2.10-4). The discharge pipe shall havé.at’least
the same nominal size as the pressure relief device
outlet and shall discharge into a systermof sufficient
size to pllow satisfactory back-pressure control. A
control pressure relief device shall be(pnovided to regulate
the building up and maintaining of any desired back pres-
sure while the pressure relief device is discharging.

The remainder of this Sectien'is divided into seven parts
accordinjg to the back pressure, fluid used, and type of
device tgsted. The figst\three parts for tests with atmo-
spheric pack pressiire before discharging are: steam
(see supsection 4-3); gases, including air (see
subsectipn 4-%); and liquids (see subsection 4-5). The
second three parts for test with superimposed back pres-

an accul{ate determination of the operational character-

bForrectosingpressureretef-deviceseontinue
increasing the pressure at the device inlet until the
device remains open. Observe the action of the deice.
Gradually decrease the inlet pressure untilithe ddvice
closes. Record the reseating pressure)of the deyice.
Observe the action of the device.

(c) Forreclosing pressure reliefdevices, repeat (a] and
(b) herein until the set pressure is established and sfabi-
lized.

(d) Set pressure is established by computing the
average of atleast the lastthree measured values. Set pres-
sure is considered stable' when the measured values ghow
no significant upward-or downward trend whereby all are
within #1% or #0:5psi (4 kPa), whichever is greater, df the
average value/fthe parties to the testagree, an alterngtive
criteria of.stability may be used.

(e) Blewdown is established by computing the average
of thelirldividual blowdowns of those tests used to deter-
mine set pressure in (d) herein.

4-3 TESTING WITH STEAM, PRESSURE RELIEF
DEVICE DISCHARGING TO ATMOSPHERIQ
PRESSURE

4-3.1 Test Arrangements

(a) Flowmeter Method. Figure 4-2.3-1 illustrateg the
use of a flowmeter together with its associated instrumen-
tation. The use of calorimeters at the pressure rglief
devices inlet and primary element is mandatpry;
however, the thermometers at the primary elerent
and test vessel may be omitted. Provisions shall be
made for collecting and measuring the condensate gccu-
mulating in the test vessel during a test run.

(b) Weighed Condensate. Figure 4-2.10-2 illustratep the
weighed-condensate method of test, including| the
condenser and associated instrumentation. The uge of
a calorimeter at the device inlet is mandatory.

sure bef re rhcr‘]'\argnﬁg are:-steam. [con subsoction 4. ﬁ);

gases, including air (see subsection 4-7); and liquids (see
subsection 4-8). The last part (see subsection 4-9)
concerns testing rupture disks to determine resistance
factors.

(c) Tests of nonreclosing pressure relief devices in
combination with pressure relief valves shall be
conducted in accordance with subsections 4-3 through
4-8 (see Figure 4-2.10-5).
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NOTE: If the test pressure relief device is of the open- or vented-
bonnet design, this test arrangement will not measure all the
steam passing through the pressure relief device. A loss may
occur due to steam leakage around the spindle and through
drains. Therefore, the capacity results obtained by test will
be less than the actual device capacity. When considered nec-
essary by the interested parties, agreement shall be reached as to
the method used for determining the rate of this steam leakage.
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Figure 4-2.10-1 Recommended Internal Contours of Nozzles, Fittings, Adapter, and Reducers Between Test Vessel and
Test Device

s
/R

y <

- Dy >

(a) [Note (1)]

- DB—»
|

Da

LK

(c) [Note (3)]

GENHRAL NOTE:

In ng case shall the size of the fitting exceed the size of the connection
NOTEHS:

(1) If Dg 2 0.75 Dy, then Ry 2 0.25 D,

If Dg < 0.75 Dy, then R 2 0.25 Dp.

(2) If @ < 30 deg and Dg < 0.75 Dy, break all edges.

(3) If @ > 30 deg and Dg < 0.75 Dy, then R = 0.25 Dp.

(4) If @ < 30 deg and Dg = 0.75_Dy, then R4 = 0.25 D,.

(c) Other testarrangements may be used ifagreed to by
all infterested parties, provided the uncertainty of the final
resullts is within +2.0% (see subsection 1-1).

4-312 Preliminary Tests

== DA =

(b) [Nete (2)]

|-—— DB—>
|

|
j\a% .

<—DA—>

(d) [Note (4)]

on the test vessel.

4-3.4 Details of Procedure for Flow Measurement
of Devices Using the Flowmeter Method

(a) Establish the set pressure, and blowdown] if appli-
cable, in accordance with para. 4-2.11.
(b) Establish and maintain the flow-rating pressure

Preliminary tests may be permitted for testing and
adjusting operation of the test apparatus and/or
device being tested (see subsection 3-5). Such tests
may be necessary to ensure the absence of leaks in the
test apparatus and that primary element reservoirs are
filled, properly cooled, and initially vented.

4-3.3 Barometric Pressure

Record the barometric pressure (see para. 4-2.1).
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until flow instruments indicate stable condition.
(c) Close test-drum drain, and establish and record or
mark starting condensate level in gage glass.
(d) Record the following:
(1) device-inlet pressure
(2) device-inlet calorimeter discharge temperature
(3) device-disk lift, as applicable
(4) flowmeter static pressure
(5) flowmeter differential pressure
(6) flowmeter calorimeter discharge temperature
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Figure 4-2.10-2 Recommended Arrangements for Testing Devices With Atmospheric Back Pressure — Weighed-
Condensate Test Arrangement

=5p Pressure
=90
Outlet piping should be level or slope
/ downward, with provision for expansion
A \
D

Lift indicator

Test

device \

Figure 412.10-3 Recommended Arrangements for Testing
Devices |With Atmospheric Back Pressure —Weighed-
Water Test Arrangement

/— Lift indicator

Test

devicq \

See Figure4-2.3-1 for inlet ]

Vent
Température \ \| fﬁ{/
\ Condenser
Steam
calorimeter
Gage glass /ﬂ: |_|
Weighing tank/
—
O O

Scale —/

(g) Determine test vessel condensate by weight or
volume measure, and record.
(h) Decrease inlet pressure slowly, and again reford
reseating pressure of a reclosing pressure relief deyice.

4-3.5 Details of Procedure for Flow Measurement
of Devices Using the Weighed-Condensate
Method

(a) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11.
(b) Establish and maintain flow-rating pressure lintil
flow instruments indicate stable condition.
(c) Establish condenser hot-well level.
(d) Record the following:

arrangement (1) device-inlet pressure
P (2) device-inlet calorimeter discharge temperature
Weighing tank (3) device-disk lift, as applicable
o _0 (e) Maintain stable conditions, and read and record

(e) Maintain stable conditions, and read and record
data in same sequence for period of run as agreed upon.

(f) Record length of run and times of recording data as
measured by stopwatch, electric synchronous clock with
second hand, or other appropriate means.
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data in same sequence for period of run as agreed upon.
(f) Record length of run and times of recording data as
measured by stopwatch, electric synchronous clock with
second hand, or other appropriate means.
(g) Reestablish condenser hot-well level, and accu-
rately determine and record amount (volume or
weight) of condensate formed in condensers during run.
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Figure 4-2.10-4 Recommended Discharge Arrangement for Testing Devices With Superimposed Back Pressure
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Figure 4-2.10-5 Recommended Arrangement for Testing Nonreclosing Pressure Relief Devices in Combination With
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(h) Decrease inlet pressure slowly, and again record
reseating pressure of a reclosing pressure relief device.

4-3.6 Observation of the Device Mechanical
Characteristics

During the flowmeter and weighed-condensate
methods of test, the mechanical characteristics shall be

observed by hearing, feeling, or seeing and recorded
during the flow test. If the valve chatters flutters or

4-4.3 Barometric Pressure

Record the barometric pressure (see para. 4-2.1).

4-4.4 Details of Procedure for Flow Measurement
of Devices Using Subsonic-Inferential-Meter
Method

(a) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11.

does nof reseat (as designed) satisfactorily, such action
shall be|recorded. Upon agreement of all interested
parties, the device may be readjusted or repaired and
retested

4-3.7 Recording Additional Data

the flowmeter or weighed-condensate methods
of test, if may be desirable or a requirement to record
pressurg other than, or in addition to, those listed in
para. 4-3.4 or para. 4-3.5. Where possible, such recorded
pressurles shall be identified in accordance with
Mandatdry Appendix I. With closed discharge systems,
such as para. 4-3.1(b), it is not possible to observe or
record spme characteristic pressures.

During

4-4 TESTING WITH GAS OR AIR, PRESSURE RELIEF
DEVICE DISCHARGING TO ATMOSPHERIC
PRESSURE

4-4.1 Test Arrangement

Arecommended test arrangement is shown in the flow-
meter tgst arrangement, Figure 4-2.3-1. The.pfimary
element]shall be either a subsonic-inferential' meter
[para. 4-2.4(a)(1)] or a sonic-inferential meter
[para. 4-2.4(a)(2)].

Instrumentation for each type of meter is listed in the
following subparagraphs. The test-pressure relief device
dischargp may be provided as;shewn in Figure 4-2.3-1.
Refer to|para. 4-2.10(a) for dong’discharge connections.

(a) Subsonic-Inferential Méters. Measurements asso-
ciated wjth subsonic-inferential meters are

(1) linlet static pressure
(2) linlet temperature
(3) (differential pressure

(b) Sopicnferential Meters. Measurements associated

with sonficiinferential meters are

(b) Establish and maintain flow-rating pressure hntil
flow instruments indicate a steady-state conditien:
(c) Record the following:
(1) device-inlet pressure
(2) device-inlet temperature
(3) device-disk lift, as applicable
(4) flowmeter-inlet static pressure
(5) flowmeter-inlet temperature
(6) flowmeter differential pressure
(d) Decrease inlet pressure slowly, and again reford
reseating pressure of thé device.

4-4.5 Details of Procedure for Flow Measurement
of Devices Using Sonic-Inferential-Meter
Method

(a) Establish the set pressure, and blowdown if appli-
cablexin accordance with para. 4-2.11.
(b) Establish and maintain flow-rating pressure
flow instruments indicate a steady-state condition.
(c) Record the following:
(1) device-inlet pressure
(2) device-inlet temperature
(3) device-disk lift, as applicable
(4) flowmeter-inlet total pressure
(5) flowmeter-inlet total temperature
(d) Decrease inlet pressure slowly, and again reford
reseating pressure of a reclosing pressure relief deyice.

intil

4-4.6 Observation of the Mechanical
Characteristics

During the subsonic- or sonic-inferential-meter mefhod
of test, the mechanical characteristics shall be observgd by
hearing, feeling, or seeing and recorded during the [flow
test. If the valve chatters, flutters, or does not reseat datis-
factorily, such action shall be recorded. Upon agreement of
all interested parties, the valve may be readjusted or

(1) inlet total (stagnation) pressure
(2) inlet total (stagnation) temperature

4-4.2 Preliminary Device Tests

Preliminary tests may be permitted for testing and
adjusting operation of the test apparatus and/or
device being tested (see subsection 3-5). Such tests
may be necessary to ensure the absence of leaks in the
test apparatus.
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Tepaired and retested. EXCEsSsIve and continual chatter
could cause mechanical failure of the valve and
thereby create a hazard to personnel in the test area.

4-4.7 Recording Additional Data

During the subsonic- or sonic-inferential-meter method
of test, it may be desirable or a requirement to record
pressures other than or in addition to those listed in
para. 4-4.4 or para. 4-4.5. Where possible, such recorded
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pressures shall be identified in accordance with
Mandatory Appendix I.

4-5 TESTING WITH LIQUIDS, PRESSURE RELIEF
DEVICES DISCHARGING TO ATMOSPHERIC
PRESSURE

4-5.1 Test Arrangements

(2) device-disk lift, as applicable
(3) liquid temperature
(4) flowmeter differential pressure
(d) Decrease inlet pressure slowly, and again record
reseating pressure of a reclosing pressure relief device.

4-5.4 Details of Procedure for Flow Measurement
of Devices Using the Volumetric or
Gravimetric Method

T C pIressurc sourcc Iiliay ‘UC d pullip ol dii dLLuIllu‘ldLUl
of lilnuid in combination with high-pressure compressed
gas. Measures shall be taken to ensure that pressure pulsa-
tion$ in the system are reduced to a minimum. The flow-
meter test arrangement shown in Figure 4-2.3-1
illugtrates a recommended arrangement up to and
including the test pressure relief device.
Figure 4-2.10-3 illustrates a recommended discharge
arr;Lgement.

(a) If a flowmeter [para. 4-2.4(a)(1)] is used, the asso-
ciatgd measurements shall include, as a minimum, flow-
meter differential pressure, device-inlet pressure, and
liquld temperature. In this case, the use of a means of
detdrmining the volume or weight of the discharge is
not A requirement.

NOT
relie
may
pres
the

subs

() Ifaflowmeterisnotused, volumetric or gravifmetric
determination of the pressure relief device discharge over
aperiod of time shall be made. Readings of thedevice-inlet
preqsure and liquid temperature shall\be made and
recqrded. Means shall be providedifor directing the
discharge into and diverting it fyomthe tank used for
meapuring purposes.

E: When conducting flowmeter tests involving a pressure
I device having high inlet pressure and low flow rates, it
be desirable to install the flowmeter downstream of the
urerelief device. Such installations are acceptable provided
nstallation has been calibrated in accordance with
pction 3-8.

4-5

P1
adjy
dev

2 Preliminary Tests

eliminary tests may/be permitted for testing and
sting operationvof the test apparatus and/or
ce being tested (see subsection 3-5). Such tests
may| be necessary to ensure the absence of leaks in the
test|apparatis7and ensure that all gas or air has been
venth from' the component parts of the system, except

thos teferred to in para. 4-5.1.

NOTE: The period of the test is determined by the m@agured time
the discharge of the device is directed into the tank used for
measuring purposes. Care shall be taken that\the pfessure at
the device inlet remains stable during this.period.

(a) Establish the set pressure, and’blowdown]
cable, in accordance with parat 4-2.11.
(b) Establish and maintain/flow-rating pressjure until
instruments indicate a steady-state condition.
(c) Record the following:
(1) device-inlet_pressure
(2) device-disk lift, as applicable
(3) liquid temperature
(d) Direet Vvalve discharge into measuring tahk.
(e) Repeat (c) herein at specified intervals.
(f) Divert device discharge from measuring {
(g)Record length of runs and times of recordiy
nieasured by stopwatch, electric synchronous c
second hand, or other appropriate means.
(h) Decrease inlet pressure slowly, and again record
reseating pressure of a reclosing pressure relidf device.

if appli-

ank.
gdataas
ock with

4-5.5 Observation of Mechanical Characteristics

During the flowmeter or volumetric method of test, the
mechanical characteristics shall be observed by| hearing,
feeling, or seeing and recorded during the flow tgst. If the
valve chatters, flutters, or does not reseat satisfactorily,
such action shall be recorded. Upon agreement ofall inter-
ested parties, the valve may be readjusted or repgired and
retested.

4-5.6 Recording Additional Data

During the flowmeter or volumetric method tegt, it may
be desirable or a requirement to record pressufes other
than or in addition to those listed in paras. 4-5.3 gnd 4-5.4.
Where possible, such recorded pressures shall Qe identi-
fied in accordance with Mandatory Appendix I. With

4-5.3 Details of Procedure for Flow Measurement
of Devices Using the Flowmeter Method

(a) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11.
(b) Establish and maintain flow-rating pressure until
instruments indicate a steady-state condition.
(c) Record the following:
(1) device-inlet pressure
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closed—dischar BT SyS(TITS; TtTsTot puabi'uic to observe
or record some characteristic pressures.
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4-6 TESTING WITH STEAM, WITH BACK PRESSURE
ABOVE ATMOSPHERIC

4-6.1 Test Arrangements

Recommended test arrangements are illustrated in
Figures 4-2.3-1, 4-2.10-4, and 4-6-1. Capacity determina-
tion shall be made by means of a flowmeter [see
para. 4-2.4(a)(1)] installed at the upstream side of the

mandaed-tactarranaca

(b) Back-Pressure Test. Following the atmospheric
back-pressure test, if performed, install the discharge
arrangement required by Figure 4-2.10-4 or
Figure 4-6-1 depending on the type of back pressure
desired.

4-6.5 Testing With Superimposed Back Pressure
[See Para. 4-6.1(a)]

the

valve. Figare4-—23—1shewsarecommended-testarrange
ment, up|to and including the test valve. Figures 4-2.10-4
and 4-6-1 show discharge arrangements.

(a) Figure 4-2.10-4 illustrates a recommended test
arrangethent for testing with superimposed back pres-
sure. Mdans are provided for applying back pressure
to the v3lve prior to the valve reaching its set pressure
[see parp. 4-5.5(b)]. A control valve shall be provided
for contfolling the back pressure prior to, during, and
after thg opening of the test valve. The piping shall be
so arraiged that condensate will not collect in the
piping arjd a drain shall be provided on the back pressure
vessel.

(b) Fflure 4-6-1 illustrates a recommended test
arrangement for testing with built-up back pressure.
Requirefl equipment includes a means of controlling
the degree of back pressure built up on the test valve
after op¢ning and for measuring the static pressure in
the test-yalve discharge.

4-6.2 Preliminary Tests

Prelinjinary tests may be permitted for testing and
adjusting operation of the test apparatus and/or valve
being tegted (see subsection 3-5). Such tests may.be nec-
essary tg ensure the absence ofleaks in the testapparatus
and thaf flowmeter reservoirs (meterpdts) are filled,
properly| cooled, and initially vented.

4-6.3 Barometric Pressure

Record the barometric pressure (see para. 4-2.1).

4-6.4 O

(a) AfmosphericBack-Pressure Test. Tests may be
conduct¢d to determine the performance of the valve
when discharging at atmospheric back pressure. The
valve sh
as show

etails of Procedure for Flow Measurement

(a) Adiust the hack nrocscure on the valug an
7 J r

discharge piping to the required value.
(b) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11. The back pregsure
shall be maintained as uniformly as possiblé and recofded
during the tests in paras. 4-2.11(a) and 4-2.11(b).
(c) Establish and maintain flow“tating pressure
flow instruments and back pressure gage indic3
steady-state condition.
(d) Close test-drum draif;-and establish and recof
mark starting condensate Jlevel in a gage glass.
(e) Record the follewing:
(1) valve-inlet pressure
(2) valve-inléet calorimeter discharge temperatpire
(3) valve disk lift
(4) flowmeter static pressure
(5)*flewmeter differential pressure
(6) flowmeter calorimeter discharge temperat
{7) back pressure
(f) Reestablish original gage-glass level or new leyel at
end of run, determine condensate by weight or volume
measurement, and record.
(g) Decrease inlet pressure slowly, and again reford
reseating pressure of valve and back pressure.
(h) In most instances, it is desirable or a requirement
that the valve be tested over a given range of back pres-
sure. In such cases, it is convenient if the value of pack
pressure chosen in (a) herein be either the lowe§t or
highest of this range. Back pressure may then be increpsed
or decreased in increments, repeating (c) through (g)
herein at each incremental value.

intil
te a

d or

Hre

4-6.6 Testing With Built-Up Back Pressure [S
Para. 4-6.1(b)]

(a) Establish the set pressure, and blowdown if appli-

ee

] . &80 cable, in accordance with para. 4-2.11. During the
L be’equipped with an atmospheric discharge, ;313 4-2.11(b) test, back pressure shall be adjustdd to
h in Figure 4-2.3-1. Test procedure shall be in the—desired—vatue—andrecorded—Priorto—repedting

accordance with paras. 4-3.4(a) through 4-3.4(h),
performing such portions of the procedure and recording
such data as has been agreed upon.

NOTE: The objectives of this portion of the test may be only to
determine and record the set pressure and closing pressure of
the valve, and the lift of the valve at the flow-rating pressure,
when the valve is discharging to atmosphere. In this case, the
portions of paras. 4-3.4(a) through 4-3.4(h) relating to capacity
determination may be eliminated.
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tests in paras. 4-2.11(a) and 4-2.11(b) as applicable in
para. 4-2.11(c), remove any flow restriction in the
discharge test arrangement imposed during the previous
test, as failure to do so may prevent the valve from
achieving the same lift as the initial test.

(b) Establish and maintain flow-rating pressure until
flow instruments and back pressure gage indicate a
steady-state condition.
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Figure 4-6-1 Recommended Discharge Arrangement for Testing Devices With Built-Up Back Pressure

Lift
indicator
S |«—— 5D —>| L Pressure
Test device * ﬁ)

/ Control valve

To atmosphere,
receiver, or drain

3

o-

D

[

See Figure 4-2.3-1 for inlet
arrangement

Close test-drum drain, and establish and record or
k starting condensate level in a gage glass.

Record the following:
(1) valve-inlet pressure
(2) valve-inlet calorimeter discharge temperature
(3) valve-disk lift
(4) flowmeter static pressure
(5) flowmeter differential pressure
(6) flowmeter calorimeter discharge temperature
(7) back pressure

(e] Reestablish original gage-glass level or new level at
end [of run, determine condensate by weight or volume
meapurement, and record.
(f] Decrease inlet pressure slowly, and again recerd
resepting pressure of valve and back pressure.
(9) In most instances, it is desirable or a requirement
that|the valve be tested over a given range-‘ef-back pres-
surgl In such cases, it is convenient if the-value of back
pregsure chosen in (a) herein be either the lowest or
highlest of this range. Back pressure'ay then be increased
or decreased in increments, répeating (a) through (f)
herdin at each incremental value.

(¢

mar

(d

4-6[7 Observation of.Mechanical Characteristics

Duyring the testscwith superimposed or built-up back
pregsure, mechahical characteristics shall be observed
by Hearing, feeling, or seeing and recorded during the
flow test. If the valve chatters, flutters, or does not
resdat satisfactorily, such action shall be recorded.
Upopn agreement of all interested parties, the valve

shall be identified in accordancp with
Mandatory Appendix L. With closed discharge [systems,
such as described in(para. 4-6.1(a), it is not pdssible to
observe or record some characteristic pressurgs.

4-7 TESTING WITH GAS OR AIR, WITH BACK
PRESSURE ABOVE ATMOSPHERIC

4-7.1\Test Arrangements

Recommended test arrangements are illusfrated in
Figures 4-2.3-1, 4-2.10-4, and 4-6-1. Capacity dgtermina-
tion shall be made by means of a flowmefer [see
para. 4-2.4(a)(1)] installed at the upstream sigle of the
valve. Figure 4-2.3-1 shows a recommended test|arrange-
ment, up to and including the test valve. Figures|4-2.10-4
and 4-6-1 show discharge arrangements.

(a) Figure 4-2.10-4 illustrates a recommerjded test
arrangement for testing with superimposed backjpressure
to the valve prior to the valve reaching its set presfsure [see
para. 4-2.5(b)]. A control valve shall be proyided for
controlling the back pressure prior to, durfing, and
after the opening of the test valve. The piping| shall be
so arranged that condensate will not colle¢t in the
piping and a drain shall be provided on the back-pressure
vessel.

(b) Figure 4-6-1 illustrates a recommen
arrangement for testing with built-up back f
Required equipment includes a means of co
the degree of back pressure built up on the t
after opening and for measuring the static pr¢

Hed test
ressure.
htrolling
bst valve
ssure in

may De readjusted or repaired and retested. When
testing valves against back pressure, any range in
which the valve does not reach rated lift at the flow-
rating pressure shall be recorded.

4-6.8 Recording Additional Data

During tests with superimposed or built-up back pres-
sure, it may be desirable or a requirement to record pres-
sures other than or in addition to those listed in para. 4-6.5
or para. 4-6.6. Where possible, such recorded pressures
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the test-valve discharge.

4-7.2 Preliminary Tests

Preliminary tests may be permitted for testing and
adjusting operation of the test apparatus and/or valve
being tested (see subsection 3-5). Such tests may be nec-
essary to ensure the absence ofleaks in the test apparatus.
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4-7.3 Barometric Pressure

Record the barometric pressure (see para. 4-2.1).

4-7.4 Details of Procedure for Flow Measurement

(a) Atmospheric Back-Pressure Test. Tests may be
conducted to determine the performance of the valve
when discharging at atmospheric back pressure. The
valve shall be equipped with an atmospheric discharge,

4-7.6 Testing With Built-Up Back Pressure [See
Para. 4-7.1(b)]

(a) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11. During the
para. 4-2.11(b) test, back pressure shall be adjusted to
the desired value and recorded. Prior to repeating
tests in paras. 4-2.11(a) and 4-2.11(b) as applicable in
para. 4-2.11(c), remove any flow restriction in the

as showh in Figure 4-2.3-1. Test procedure shall be in
accordajnce with paras. 4-4.4(a) through 4-4.4(d),
performing such portions of the procedure and recording
such dath as has been agreed upon.

NOTE: Thie objectives of this portion of the test may be only to
determing¢ and record the set pressure and closing pressure of
the valve) and the lift of the valve at the flow-rating pressure,
when the|valve is discharging to atmosphere. In this case, the
portions ¢f paras. 4-4.4(a) through 4-4.4(d) relating to capacity
determingtion may be eliminated.

(b) Back-Pressure Test. Following the atmospheric
back-prgssure test, if performed, install the discharge
arrangeément required by Figure 4-2.10-4 or
Figure 4-6-1, depending on the type of back pressure

desired.

4-7.5 Testing With Superimposed Back Pressure
[See Para. 4-7.1(a)]

(a) Adjust the back pressure on the valve and the
dischargp piping to the required value.

(b) Establish the set pressure, and blowdown if appli3
cable, in pccordance with para. 4-2.11. The back pressure
shall be rhaintained as uniformly as possible and recorded
during the tests in paras. 4-2.11(a) and 4-2.11(b).

(c) Establish and maintain flow-rating pressure until
flow insftruments and back pressure-gage indicate a
steady-state condition.

(d) Rgcord the following:

(1) valve-inlet pressure

(2) valve-inlet temperature

(3) [valve-disk lift

(4) fflowmeter-inlet{static pressure
(5) flowmeter-inlet temperature
(6) fflowmet€r differential pressure
(7) lback pressure

(e) Ddcrease inlet pressure slowly, and again record
reseating pressure of valve and back pressure.

distharge testarrangememnt imposed during the preyious
test, as failure to do so may prevent the valve \l]rom
achieving the same lift as the initial test.
(b) Establish and maintain flow-rating pressure|and
back pressure until flow instruments and back presgsure
gage indicate a steady-state conditiof.
(c) Record the following:
(1) valve-inlet pressure
(2) valve-inlet temperatufe
(3) valve-disk lift
(4) flowmeter-inletstatic pressure
(5) flowmeter-inlet temperature
(6) flowmeter differential pressure
(7) back pressure
(d) Decrease inlet pressure slowly, and again reford
reseating pressure and back pressure.
(e) In'most instances, it is desirable or a requirement
thattlie' valve be tested over a given range or back ;rres-
sure: In such cases, it is convenient if the value of pack
pressure chosen in para. 4-7.5(a) be either the lofvest
or highest of this range. Back pressure may theh be
increased or decreased in increments, repeating (a)
through (d) herein at each incremental value.

4-7.7 Observation of Mechanical Characteristics

back
Fved

During the tests with superimposed or built-up
pressure, mechanical characteristics shall be obse
by hearing, feeling, or seeing and recorded during the
flow test. If the valve chatters, flutters, or does| not
reseat satisfactorily, such action shall be recorded.
Upon agreement of all interested parties, the vlalve
may be readjusted or repaired and retested. When
testing valves against back pressure, any range in
which the valve does not reach rated lift at the flow-
rating pressure shall be recorded.

4-7.8 Recording Additional Data

(f) In most instances, it is desirable or a requirement
that the valve be tested over a given range of back pres-
sure. In such cases, it is convenient if the value of back
pressure chosen in (a) be either the lowest or highest
of this range. Back pressure may then be increased or
decreased in increments, repeating (b) through (e)
herein at each incremental value.
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It may be desirable or a requirement to record pres-
sures other than or in addition to those listed in
para. 4-3.4. Where possible, such recorded pressures
shall be identified in accordance with
Mandatory Appendix I. With closed discharge systems,
it is not possible to observe or record some characteristic
pressures.
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4-8 TESTING WITH LIQUIDS, WITH BACK
PRESSURE ABOVE ATMOSPHERIC

4-8.1 Test Arrangements

Pressure sources can be a pump or an accumulator of
liquid, in combination with high-pressure compressed
gas. Precautions shall be taken to ensure that pressure
pulsations are reduced to a minimum. Figure 4-2.3-1

1c o vacaoxazoandad tact Srrangayaant

(b) Establish the set pressure, and blowdown if appli-
cable, in accordance with para. 4-2.11. The back pressure
shall be maintained as uniformly as possible and recorded
during the tests in paras. 4-2.11(a) and 4-2.11(b).

(c) Establish and maintain flow-rating pressure until
flow instruments and back pressure gage indicate a
steady-state condition.

(d) Record the following:

(1) valve-inlet pressure

—to—and
€t

sho tp—te—ah
inclpding the test valve. Figures 4-2.10-4 and 4-6-1
show discharge arrangements for testing with superim-
posdd and built-up back pressure, respectively. A flow-
metpr [see para. 4-2.4(b)(1)] shall be used in either
case] Instrumentation shall be suitably installed to indi-
cate|or record the following:

(d) liquid temperature

(W) flowmeter differential pressure

(c] valve-inlet pressure

(d) back pressure

4-8

Pieliminary tests may be permitted for testing and
adjusting operation of the test apparatus and/or valve
beinlg tested (see subsection 3-5). Such tests may be nec-
essafy to ensure the absence ofleaks in the test apparatus
and fhatall gas or air has been vented from the component
partp of the system.

Voo T S CoOH T e e e S TaTr T a S e e

2 Preliminary Tests

4-8/3 Details of Procedure for Flow Measurement

(d) Atmospheric Back-Pressure Test. Tests may be
conducted to determine the performance_of the valve
when discharging at atmospheric back(pressure. The
valvp shall be equipped with an atmospheric discharge,
as shown in Figure 4-2.3-1. Test precedure shall be in
accqgrdance with paras. 4-5.3(a)) through 4-5.3(d)
perfprming such portions of the procedure and recording
sucl data as has been agreed_uipon.

NOTE: The objectives of this'portion of the test may be only to
detefmine and record the\set pressure and closing pressure of
the yalve, and the lift of-the valve at the flow-rating pressure,
when the valve is discharging to atmosphere. In this case, the
portions of paras;4-5.3(a) through 4-5.3(d) relating to capacity
deteyminationdnay be eliminated.

(H) Back-Pressure Test. Following the atmospheric
bacl{-pressure test, if performed, install the discharge

(2) valve-disk lift
(3) liquid-inlet temperature
(4) flowmeter differential pressure
(5) back pressure
(e) Decrease inlet pressure slowly,"and again record
reseating pressure of valve and (back pressure.
(f) In most instances, it is~desirable or a req
that the valve be tested oyer a given range of b
sure. In such cases, it is\eonvenient if the valu¢ of back
pressure chosen in (aj)*above be either the lpwest or
highest of this range\Back pressure may then be ihcreased
or decreased in-ihcrements, repeating (b) thrpugh (e)
herein at each incremental value.

lirement
hck pres-

4-8.5 Testing With Built-Up Back Pressul
Figure 4-6-1)

e (See

{a) Establish the set pressure, and blowdown] if appli-
cable, in accordance with para. 4-2.11. Dufing the
para. 4-2.11(b) test, back pressure shall be adjusted to
the desired value and recorded. Prior to r¢peating
tests in paras. 4-2.11(a) and 4-2.11(b) as appliicable in
para. 4-2.11(c), remove any flow restriction in the
discharge test arrangement imposed during the [previous
test, as failure to do so may prevent the valve from
achieving the same lift as the initial test.

(b) Establish and maintain flow-rating prespure and
back pressure until flow instruments and back-{pressure
gage indicate a steady-state condition.

(c) Record the following:

(1) valve-inlet pressure

(2) valve-disk lift

(3) liquid-inlet temperature

(4) flowmeter differential pressure
(5) back pressure

(d) Decrease inlet pressure slowly, and again record
reseating pressure of valve and back pressure.

(e) In most instances, it is desirable or a reqfiirement

arrangement required by Figure 4-2.10-4 or
Figure 4-6-1, depending on the type of back pressure
desired.

4-8.4 Testing With Superimposed Back Pressure
(See Figure 4-2.10-4)

(a) Adjusttheback pressure on the valve and discharge
piping to the required value.
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that the valve be tested over a given range of back pres-
sure. In such cases, it is convenient if the value of back
pressure chosen in para. 4.8.4(a) be either the lowest
or highest of this range. Back pressure may then be
increased or decreased in increments, repeating (a)
through (d) herein at each incremental value.
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4-8.6 Tests With Built-Up Back Pressure With
Measuring Tank

The use of volumetric or gravimetric determination of
valve discharge when testing with built-up back pressure
is permissible. In such cases, the interested parties shall
agree on a test procedure prior to conducting the tests.

4-8.7 Observation of Mechanical Characteristics

4-9.2 Preliminary Tests

Preliminary tests may be permitted for testing the test
apparatus. Such tests may be necessary to ensure the
absence of leaks in the test apparatus and that all differ-
ential pressure measurement devices are functioning
properly and within their pressure measurement range.

4-9.3 Barometric Pressure

During the tests with superimposed or built-up back

reseat sptisfactorily, such action shall be recorded.
Upon agreement of all interested parties, the valve
may be|readjusted, repaired, and retested. When
testing palves against back pressure, any range in
which the valve does not reach rated lift at the flow-
rating pgessure shall be recorded.

4-8.8 Recording Additional Data

During the tests with superimposed or built-up back
pressurp, it may be desirable or a requirement to
record pressures other than or in addition to those
listed in| para. 4-8.4 or para. 4-8.5. Where possible,
such recprded pressure shall be identified in accordance
with Mgndatory Appendix I. With closed discharge
systems,|it is not possible to observe or record some char-
pressures.

4-9 TESTING WITH GAS OR AIR, NONRECLOSING
PRESSURE RELIEF DEVICE FLOW RESISTANCE
METHOD

4-9.1 Tpst Arrangement

Arecommended flow resistance test rig arrangement is
Figure 3-9-1, which represents the test vessel
levice of Figure 4-2.3-1. The device shall have the
minal pipe size dimeénsion as the test rig. Differ-
bssure measurement instruments or transducers
sed between/pressure taps A-B, B-C, and C-D. The
element, shall be either a subsonic-inferential
r a sonde-inferential meter as shown in
Figure 4}2.3-1and described in para. 4-2.4(a).
Instrunentation for each type of meter is listed in the

same no
ential pr
shall be |
primary
meter (

Record the barometric pressure (see para. 4-2.1)

4-9.4 Details of Procedure for Flow Resistante
Measurement Using Subsonic-Inferential-
Meter Method

(a) Install the device into the flow Tesistance tesf rig.
(b) Increase the pressure at pressure tap B. During the
interval starting at 90% of the\€xpected set pressurg, the
rate of pressure increase shall not exceed 2.0 psi/se¢ (15
kPa/s) or whatever lesser.rdte of increase is necessaryy for
the accurate reading of the pressure. Observe and reford
the set pressure of the device and any other desirgd or
pertinent characteristics.
(c) Establish and maintain flow-rating pressure
flow instruments indicate a steady-state condition.
(d) Simrultaneously record the following measjure-
ments{fit is preferable to use a data acquisition sy$tem
for these measurements):
(1) test rig inlet pressure
(2) test rig inlet temperature
(3) flowmeter-inlet static pressure
(4) flowmeter-inlet total temperature
(5) flowmeter differential pressure
(6) tap B pressure
(7) differential pressure tap A-B
(8) differential pressure tap B-C
(9) differential pressure tap C-D

intil

4-9.5 Details of Procedure for Flow Resistante
Measurement Using Sonic-Inferential-Meter
Method

(a) Install the device into the flow resistance test rig.
(b) Increase the pressure at pressure tap B. During the
interval starting at 90% of the expected set pressurg, the
rate of pressure increase shall not exceed 2.0 psil/sec
(15kPa/s) or whatever lesser rate of increase is necegdsary

following:
(a) Subsonic-Inferential Meters. Measurements asso-
ciated with subsonic-inferential meters are
(1) inlet static pressure
(2) inlet temperature
(3) differential pressure
(b) Sonic-Inferential Meters. Measurements associated
with sonic-inferential meters are
(1) inlet total (stagnation) pressure
(2) inlet total (stagnation) temperature
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fortheaccurate Teading of the pressure—Observe and
record the set pressure of the device and any other
desired or pertinent characteristics.

(c) Establish and maintain flow-rating pressure until
flow instruments indicate a steady-state condition.

(d) Simultaneously record the following measure-
ments (it is preferable to use a data acquisition system
for these measurements):

(1) test rig inlet pressure
(2) test rig inlet temperature
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(3) flowmeter-inlet total pressure
(4) flowmeter-inlet total temperature
(5) tap B pressure

(6) differential pressure tap A-B

(7) differential pressure tap B-C

(8) differential pressure tap C-D

4-9.6 Recording Additional Data

same or larger nominal pipe size dimensions as the
device. Unless no portion of the device extends into
the outlet connection arrangement, the outlet connection
shall match the internal bore of the flow resistance test
arrangement of subsection 4-9. The test medium shall be
water or other suitable incompressible fluid. The test shall
be conducted in such a way as to prevent compressed gas
from passing through the device atany time. After set pres-
sure tests have been conducted, the device shall be

During the subsonic- or sonic-inferential-meter method : i
of tdst, it may be desirable or a requirement to record ~ 'emoved from this test arrangement and installed
pregsures other than or in addition to those listed in within the resistance factor test arrangement’shown in
pard 4-9.4 or para. 4-9.5. Where possible, such recorded Figure 3-9-1. The device flow resistance factor] shall be
sures shall be identified in accordance with  tested per subsection 4-9 using gas gr.air as tie fluid.

pre

Mandatory Appendix I.

4-9]7 Resistance Testing on Nonreclosing
Pressure Relief Devices With Connections
Not Compatible With Figure 3-9-1

The use of an adapter for devices with inlet/outlet
contections that are not compatible with the test rigs
of Flgure 3-9-1 is allowed provided the devices are the
samg nominal size as the test rigs and the adapter’s resis-
tancp to flow, if the adapter constitutes part of a flow path,
is poperly accounted for as follows:

(a) Install the adapter into the test rig of Figure 3-9-1,
and [conduct three baseline flow tests to determine the
averge flow resistance of the adapter.

() Proceed with determining the flow resistance of the

compined assembly, the test device, and adapter,~per
pard. 4-9.4 or para. 4-9.5.
(c) Calculate the test device individual flow resistance,
Kg;, by subtracting the average flow resistarnce of the
adapter. The use of, and specification ofi/the adapter
shal] be included in the test report.

4-10 TESTING NONRECLOSING PRESSURE RELIEF
DEVICES TO DETERMINE A SET PRESSURE
FOR INCOMPRESSIBLE FLUIDS

4-10.1 Test Arrangement

A
pres
Figy

recommended /test arrangement for conducting set
sure testshon incompressible fluids is shown in
re 4-10-1. The test arrangement shall have the

4-10.2 Preliminary Test

Preliminary tests may bé permitted for testing and
adjusting operation of the test apparatus|and/or
device being tested (see subsection 3-5). Sych tests
may be necessary to ensure the absence of leaks in the
test apparatus.

4-10.3 Details of Procedure for Determining a
Nonreclosing Pressure Relief Devige Flow
Resistance Factor Applicable for
Incompressible Fluids

(a) Install the device between the flanges of the test
apparatus.

(b) Position valves to fill the test apparatus with liquid,
and vent any trapped gas immediately upstream to the
device.

(c) Reposition valves to pressurize the
Increase the pressure at the pressure tap. DU
interval starting at 90% of the expected set J
the rate of pressure increase shall not exceed
sec (15kPa/s) or whatever lesser rate of increage is nec-
essary for the accurate reading of the pressure|Observe
and record the set pressure of the device and gny other
desired or pertinent characteristics.

(d) Remove the device from the test apparafus. Care
shall be taken not to disturb the opening pdttern of
the device.

(e) Complete the device flow resistance teg
para. 4-9.4 using gas or air as the test medium|

system.
ring the
ressure,
2.0 psi/

ting per
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Figure 4-10-1 Recommended Arrangement for Conducting Opening Test on Nonreclosing Pressure Relief Devices With
Incompressible Fluids

High pressure
air or gas

Control
valve

Vent valve

Optional tailpiece with
inside diameter equal
to Figure 3-9-1

Rupture disk

device
-

7

: 4 =

Water media /

Optipnal temperature tap —/

S— \
| |
| |
| |

/ I I

Prgssure tap located | |
aflthe same level as the : :

| A L]

Upture disk device
J-tube test rig / Flange size must be of the same

size as the rupture disk device.
Reducers can be used for smaller

\ / sizes of rupture disk device tests.

~

> | F——F
uid supply/

alve

n

Nominal pipe must be large or equal to the
nominal size of the rupture disk device.
The diameter and volume of test vessel
should be large enough to obtain an
accurate static pressure measurement.

Drain valve —/
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Section 5
Computation of Results

5-1|CORRECTION OF MEASURED VARIABLES

The values of measured variables shall be corrected in
accordance with instrument calibrations. No other correc-
tion$ to the data are permitted.

5-2|REVIEW OF INSTRUMENT READINGS

Bé¢fore calculations are undertaken, the instrument
readings, as recorded in the log, shall be reviewed for
incopsistency and large fluctuation in accordance with
ASME PTC 19.1.

5-3|USE OF EQUATION SYMBOLS

The symbols used in this Code are ones that are already
in cpmmon use in the particular fields of engineering
invdlved. In a few cases, the same letter has different
meahings in different parts of the Code according to its
appllication. In order to avoid confusion, each equation
has been provided with its own list of definitions\of
symppols. Users are cautioned not to assume, that a
sympol has the same meaning in another equation.

5-4| DENSITY

Computation of density shall be made from measured
valups of pressure, temperature,.and specific gravity.
(a) For steam and other condensible fluids, the density
p shjll be taken as 1/v where, the specific volume, in ft*/
Ibm |(m3/kg), is obtained-frem the latest edition of ASME
Steajm Tables for steam.or other established tables for
othdr fluids at the fneasured pressure and temperature.
(H) The following relations shall be used for computing
the flensity of'gases where the physical properties are
accurately knotwn:
Far any,dry gas

(US Customary ”nif'c)

(U.S. Customary Units)

2.699P
p=
zZT
(51 Units)
3.488P
P =
ZT
For air and other gases
(U.S. Customary Units)
2.699GP
p=—"-
zZT
(51 Units).
3.488GP
p=
zZT
where
G = specific gravity with respect to dry aif, M/M,
M = molecular weight of gas
M, = molecular weight of air
P = static pressure, psia (kPa)
R = gas constant, 1,545.4/M, ft-1bf/lbm-°R [8.3143/
M, m®kPa/kgK)
T = temperature, °R (K)
Z = compressibility factor as defined in the equation

of state, Pv = ZRT. If more details are degired, see
ASME PTC 19.5.

5-5 CAPACITY CALCULATIONS

The following is presented to assist in the upe of the
calculation sheets and aid in carrying out th¢ several
methods of computing capacity. Flow equationg, correc-
tion factors, and procedures for calculations arelin accor-
dance with ASME PTC 19.5.

5-5.1 Volumetric or Weighed-Water Methbd

(51 Units)

For dry air, this reduces to

This technique requires the collection of the discharge
from the valve under test either as a mass or a volume over
a known period of time. Care must be taken to ensure that
the valve-inlet conditions are maintained throughout the
test and that neither extraneous water is measured nor
any valve discharge is lost.

Form 5-5.1 (Form 5-5.1M) should be used for recording
the data and computing the results. The first eight items on
this form are primarily for identification purposes. Iltems 9
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through 12 record the amount of water collected over the
given time interval. Item 11 is any leakage after the valve
throat that might be at the valve stem, drain hole in the
valve, or in the discharge piping. The manner in which this
leakage is to be evaluated shall be agreed upon by the
parties to the test, and the amount shall be added to
the total accumulated (see Item 20, Item 27, or both).
Item 12 is to account for any leakage of the condenser
circulating water into the condensate. This is determined

not be made, since the correction shown is to account
for metered steam not reaching the valve. All values
used are corrected to the reference condition.

5-5.3 Liquids — Flowmeter Method

This technique meters the liquid flow upstream of the
valve under test. Care must be taken that all the metered
liquid passes through the valve or is accounted for in the
calculations

by a corldenser leakage test, and the amount is to be
subtract¢d from the total accumulated (see Item 20).

Items [13 through 20 record more data and show the
calculatjon of the steam flow through the valve per
hour, cofrected to dry and saturated conditions at the
valve inlet. In the equation for Item 20, the weight of
water adcumulated is divided by the time interval and
multipli¢d by 60 to obtain the accumulated flow rate
in pounds-mass (kilograms) per hour. This is multiplied
by the ratio of the square root of the specific volume of the
flowing §team at the valve inlet to the specific volume of
dry and |saturated steam at the inlet pressure. To this
quantity|is added the valve-stem leakage. The condenser
leakage s subtracted for the test using water.

Items |21 through 25 record additional data. Item 27
determires the measured relieving capacity for a water
test with no correction being made for either specific
volume pr condenser leakage (it being assumed that a
condenspr was required). Item 28 provides a capacity
correctipn to whatever reference condition has been
specified for the test. Item 29 changes the unit to
gallons (liters) per minute at the reference condition

5-5.2 Steam — Flowmeter Method

This t¢chnique meters the steam flow upstream of the
valve ungler test. Care must be taken thatiallrthe metered
steam pdsses through the valve or is a¢counted for in the
calculatipns. In addition to leakage, ‘metered steam that
does nof reach the valve can oceur by condensation of
the stean in connecting piping-and particularly in the
test vessel.

The flgw equations, correction factors, and procedures
for calcujations incorporated in Form 5-5.2 (Form 5-5.2M)
are in adcordance With ASME PTC 19.5.

Form $-5.2 (Fornt 5-5.2M) should be used for recording
the data and computing the results. The first eight items on
this form‘are primarily for identification purposes.

The flow equations, correction factors, and procedures
for calculations incorporated in Form 5-5.3 (Form 5-5[3M)
are in accordance with ASME PTC 19.5.

Form 5-5.3 (Form 5-5.3M) should be usédfor recorfding
data and computing the results. The firsteight itemls on
this form are primarily for identification purposes.[The
form proceeds through the trial flow calculatiopn in
order to evaluate the prop€rfactors and goes to
[tem 26, the measured relieving capacity through the
meter at the meter conditions.

Items 27 through 33 provide the data and equatid
calculate the relieying capacity at areference conditioh if it
is specified by the'test. The evaluation assumes no chiinge
in fluid tempgrature between the meter and valve inlet.

n to

5-5.4 Aivor Gas — Flowmeter Method

This-technique meters the gas flow upstream of the
valve under test. Care must be taken that all| the
metered gas passes through the valve or is accoupted
for in the calculations.

The flow equations, correction factors, and procedures
for calculations incorporated in Form 5-5.4 (Form 5-5[4M)
are in accordance with ASME PTC 19.5.

Form 5-5.4 (Form 5-5.4M) should be used for recording
the data and computing the results. The first 12 iten]s on
this form are primarily for identification purpgses.
Form 5-5.4 (Form 5-5.4M) proceeds through the Jtrial
flow calculation to be able to evaluate the pré¢per
factors for refinement, through the measured capacity
in pounds-mass (kilograms) per hour (Item 25),|]and
on to the flow rate through the meter in cubic|feet
(meters) per minute at some prespecified base condition.

Items 35 through 40 then provide for the calculati¢pn of
the flow through the valve in cubic feet (meters)| per
minute at a reference inlet condition.

5-5.5 Air or Gas — Sonic-Flow Method

Form 5-5-Z (Form 5-5.ZM]J proceeds through the trial
flow calculation in order to evaluate the proper factors
and goes on to Item 28, which provides the flow rate
of steam at the reference condition in pounds-mass (kilo-
grams) per hour.

Items 29 through 38 transfer and adjust the meter flow
to the flow through the valve. Item 35 and its use in calcu-
lating the valve-relieving capacity assumes the meter
calorimeter’s sampling tube is downstream of the
meter. If this is not the case, the subtraction should

32

This technique meters the gas flow upstream of the
valve under test. Care must be taken that all the
metered gas passes through the valve or is accounted
for in the calculations.

The flow equations, flow functions, correction factors,
and procedures for calculation incorporated in Form 5-5.5
(Form 5-5.5M) are in accordance with ASME PTC 19.5.
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The use of Form 5-5.5 (Form 5-5.5M) is recommended
for either air or gas, and with the addition of basic dataand
valve identification, the form follows the procedure of
ASME PTC 19.5.

This calculation follows through to evaluate the flow
through the meter (Item 23) in pounds-mass (kilograms)
per hour.

[tems 24 through 30 are then used to determine the flow
through the valve in cubic feet (meters) per minute at a

or sonic-flow methods described in para. 5-5.4 or
para. 5-5.5, respectively.

Form 5-5.7 (Form 5-5.7M) should be used for recording
the data and computing the results. The first 17 items on
this form are for identification purposes and listing of the
measured variables. Item 6 is obtained from either
Form 5-5.4 (Form 5-5.4M) or Form 5-5.5
(Form 5-5.5M). Care must be taken that all of the
metered gas passes through the test arrangement (see

refefence condition.

5-5/6 Fuel-Gas Flow — Flowmeter Method

This technique meters the gas flow upstream of the
valvle under test. Care must be taken that all of the
metered gas passes through the valve or is accounted
for in the calculations.

The flow equations, correction factors, and procedures
for dalculation incorporated in Form 5-5.6 (Form 5-5.6M)
are In accordance with ASME PTC 19.5.

Fqrm 5-5.6 (Form 5-5.6M) should be used for recording
the dlata and computing the results. The first 12 items on
this [form are primarily for identification purposes.

Farm 5-5.6 (Form 5-5.6M) proceeds through the trial
flow] calculation to be able to evaluate the proper factors
for gefinement, through the measured capacity in cubic
feet[meters) per hour atsome prespecified base condition
converted from the required pounds-mass (kilograms)
per hour (Item 32).

It¢ms 35 through 40 provide for the calculation of the
flowjthrough the valve in cubic feet (meters) per minute at
a reference inlet condition.

5-5]7 Air or Gas — Nonreclosing Pressure Relief

Device Flow Resistance Method

This technique measures the resistatice due to the pres-
encq of a nonreclosing pressurerelief device in a piping
systeém. Itis used in conjunction with either the flowmeter

Figure 4-6-1) or is accounted for in the calculaftions.
The remaining items on Form 5-5.7 (Form.5-3.7M) are
used to determine the resistance factor/betweeh each of
the established pressure taps. An individual flgw resis-
tance associated with the nonreclosinig pressyre relief
device is then calculated from these results.
Two test checks must be dene‘to verify the tegt results.
(a) First, verify that the'value K¢ p is within 3% of the
value Kj_g. If not, verify thatthe test arrangement is prop-
erly set up. Next, rufi-g*calibration test with np nonre-
closing pressure relief device installed to vefrify that
the value K¢_p is within 3% of the value K, _g. If so, calculate
the resistancéfactor Kz p = Kp — Kg and the pipe lepgth Lg p
=Lp - Ly, Comiplete the nonreclosing pressure reljef device
individual flow resistance calculation, replacing Kg.c, Kpipe
B-c@ndLg.c with Kg_p, Kpipe 5-n, and Lg_p, respedtively, in
egs. 34 and 35. This is done since the air turbulenge caused
bythe nonreclosing pressure relief device is affdcting the
true pressure reading of tap C.
(b) Second, verify that the calculated pipe r¢ughness
from eq. 33 is within the range 0.0018 in. to[0.00006
in. (0.0460 mm to 0.00150 mm). This is the rfange for
schedule 40 clean commercial pipe.
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ASME PTC 25-2018

TEST REPORT FORM 5-5.1 PRESSURE RELIEF DEVICE TESTED WITH STEAM AND WATER
Observed Data and Computed Results — Weighed-Water Method

(1) Test number
(2) Test date
(3) Manufacturers name

Measured Device Dimensions

Valve Nonreclosing Devices
(4) Bpre diameter, in. (dp) (4) Minimum holder bore diameter, in. (dp)
(5) S¢at diameter, in. (ds) (5) Minimum net flow area, in.? (a)

(6) Seat angle, deg
(7) Valve disk lift, in. (/)
(8) Agtual discharge area, in.? (ag)

Observed Data

(9) Lgngth of test, min (f)
(10) Mass of water or condensate, lbm (w)
(11) Valve steam leakage, lbm/hr (w,)
(12) Condenser leakage, lbm/hr (w)

STEAM
Observed Data and Computed Results at the Device\nlet

(13) S¢t pressure, psig (Pse)

(14) Flpw rating pressure, psia (Pp

{15) Bjick pressure, psig (P,)

(16) Flpid temperature at the calorimeter, °F (T.2)

(17) Pgrcent quality or deg superheat

(18) Specific volume at reference condition, ft>/lbm (Ve

(19) Specific volume at inlet conditions, ft3/lbm (Vae)

(20) Meeasured relieving capacity adjusted to the reference condition, lbm/hr
60w Vet

Wy =\i=F—_ /77— +Wua Wu
t Vref

WATER
Observed 'Data and Computed Results at the Device Inlet

(21) S¢t pressure, psig (Psep

(22) Flpw rating pressure, psia (Py

(23) Baick pressure, psig (P,)

(24) Flpid temperature, °F (T)

(25) Dgnsity of water at inlet,€ongditions, lbm/ft® (p,c)
(26) Dgnsity of water at referénce condition, lbm/ft® (e
(27) Measured relieving ‘capacity, lbm/hr

60 X w

Wh = i

+ Wy

(28) Re¢lieving,capacity adjusted to water at reference condition, lbm/hr

[pres

W — Wi X \/,Dact
(29) Relieving capacity in gpm of water at reference condition (U.S. gallons), Q (gpm)

W
Q = 0.1247 —

Pref
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ASME PTC 25-2018

TEST REPORT FORM 5-5.1M PRESSURE RELIEF DEVICE TESTED WITH STEAM AND WATER
Observed Data and Computed Results — Weighed-Water Method

(1) Test number
(2) Test date
(3) Manufacturers name

Measured Device Dimensions

Valve Nonreclosing Devices
4) Bore diameter, mm (d}) (4) Minimum holder bore diameter, mm (d,,)
5) Seat diameter, mm (d) (5) Minimum net flow area, mm?2 (a)

6) Seat angle, deg
7) Valve disk lift, mm (/)
8) Actual discharge area, mm?2 (a,)

Observed Data

9) Length of test, min (f)

0) Mass of water or condensate, kg (w)
1) Valve steam leakage, kg/h (w,)

2) Condenser leakage, kg/h (w,)

—~ e~~~

STEAM
Observed Data and Computed Results at the Device Inlet

(13) Set pressure, kPag (Pser)
(14) Flow rating pressure, kPa (P)
(15) Back pressure, kPag P,)
(16) Fluid temperature at the calorimeter, °C (T.5)
(17) Percent quality or deg superheat
(18) Specific volume at reference condition, m3/kg (V,ep)
(19) Specific volume at inlet conditions, m3/kg Vaep
(20) Measured relieving capacity adjusted to the reference ‘condition, kg/h
A 60 X w Vact
(e t m + Wy W
WATER

Observed Data and Computed Results at the Device Inlet

1) Set pressure, kPag (Pser)

2) Flow rating pressure, kPa (P)

3) Back pressure, kPag P,)

4) Fluid temperature, °C ()

5) Density of water at inlet conditions, kg/m3 (o)

6) Density of water at.reference condition, kg/m3 (o)
7) Measured reliéving capacity, kg/h

e e tetetetale

60 X w

Wh = t

+ Wy

—

8) Relieving capacity adjusted to water at reference condition, kg/h

[pres

W, — Vvp

Pact
(29) Relieving capacity in [pm of water at reference condition (liters), Q (Ilpm)

W,
Q = 16.67 —

Pref
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ASME PTC 25-2018

TEST REPORT FORM 5-5.2 PRESSURE RELIEF DEVICE TESTED WITH STEAM

Observed Data and Computed Results — Flowmeter Method

(1) Test number
(2) Test date

B)M

anufacturer’s name

Measured Device Dimensions

Valve Nonreclosing Devices
(4) Bpre diameter, in. (dp) (4) Minimum holder bore diameter, in. (dy)
(5) S¢at diameter, in. (ds) (5) Minimum net flow area, in.? (a)
(6) S¢at angle, deg
(7) Vdlve disk lift, in. ()

(8) A

©) In
10) M
an m
(12) B
(13) T
(14) D
(15) B
(16) S
(17) Fl
(18) P
(19) A
(20) E
21) S
22 s
(23) T

(4) v
(25) R

(26) 0
(27) Rl

(28) Fl

tual discharge area,

bta ratio (8 = d/D)

atic pressure at the

ea factor for therma
pansion factor ()

ecific volume at ref
al flow rate, lbm/hr

ynolds number

bw coefficient

bw rate (lbm/hr)

in.2 (ap)

Flowmeter Calculations

ternal diameter of meter run pipe, in. (D)
eter bore diameter, in. (d)
eter bore diameter squared, in.2 (d?)

al flow coefficient (K,)
fferential pressure at the meter, inches of water (h,)
rometric pressure, psia (Pp)

meter calorimeter, psia (P,,)

iid temperature at the meter calorimeter, °F (Tca, meter)
rcent quality or deg superheat

| expansion (F)

ecific volume at flowing conditions at the meter, f3/lbm (Vac;, metét)

erence conditions at the meter, ft3/lbm (Viefiheter)

hw

W, = 358.93 x(d”*X K, X F; X Y X

Vact, meter

scosity, lbm/ft sec (w)

o _ 0:00424 x W,
b= (D) (w)

ifice plate discharge coefficient (C)

Wt X K Vact, meter
Wh ==KV,
0 ref, meter

Observed Data and Computed Results at the Device Inlet

(29) Set pressure, psig (Psep (burst pressure for nonreclosing device)
(30) Flow rating pressure, psia (Pp)

(31) Fluid temperature at the test drum calorimeter, °F (Ta, drum)
(32) Percent quality or deg superheat

36



https://asmenormdoc.com/api2/?name=ASME PTC 25 2018.pdf

ASME PTC 25-2018

TEST REPORT FORM 5-5.2 PRESSURE RELIEF DEVICE TESTED WITH STEAM (CONT’D)
Observed Data and Computed Results — Flowmeter Method

(33) Specific volume at reference condition, ft>/lbm (Viet. drum)

(34) Specific volume at inlet conditions, ft*/lbm (Vact, grum)

(35) Meter calorimeter flow, lbm/hr (W,,)

(36) Meter calorimeter flow adjusted to the reference condition, lbm/hr

Vact, meter

Wcal, meter — Wmc V. et
ref, meter

(37) Test drum calorimeter flow, lbm/hr (W)
(38) Test drum calorimeter flow adjusted to the reference condition, lbm/hr
Vact, d
Wcal, drum = Wac g
ref, drum

(39) Test drum drainage, lbm/hr (W)
(40) Measured relieving capacity adjusted to the reference condition, lbm/hr
Vact, drum
Wc = Wh V— Wcal, meter Wcal, drum Wdr
ref, drum
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ASME PTC 25-2018

TEST REPORT FORM 5-5.2M PRESSURE RELIEF DEVICE TESTED WITH STEAM

Observed Data and Computed Results — Flowmeter Method

(1) Test number
(2) Test date

B)M

anufacturer’s name

Measured Device Dimensions

Valve Nonreclosing Devices
(4) Bpre diameter, mm (d}) (4) Minimum holder bore diameter, mm (d})
(5) Sg¢at diameter, mm (dy) (5) Minimum net flow area, mm? (a)
(6) S¢at angle, deg
(7) Vilve disk lift, mm ()

8) A

©) In
10) M
an m
(12) B
(13) T
(14) D
(15) B
(16) S
(17) Fl
(18) P
(19) A
(20) E
21) S
22 s
(23) T

(4) v
(25) R

(26) 0
(27) Rl

(28) Fl

bta ratio (8 = d/D)

pansion factor ()

al flow rate, kg/h

scosity, kg/m s (W)
ynolds number

bw coefficient

bw rate (kg/h)

tual discharge area, mm? (ay)

Flowmeter Calculations

ternal diameter of meter run pipe, m (D)
eter bore diameter, m (d)
eter bore diameter squared, m? (d?)

al flow coefficient (K,)

fferential pressure at the meter, millimeters of water (AP)
rometric pressure, kPa (Py)

atic pressure at the meter calorimeter, kPa (P,,)

iid temperature at the meter calorimeter, °C (Tcal, meter)
rcent quality or deg superheat

ea factor for thermal expansion (F,)

ecific volume at flowing conditions at the meter, m3/kg (Vact, meter)
ecific volume at reference conditions at the meter, m3/kg (Viet, méter)

AP

Vact, meter

W, = 12510 x(d”*X K, X F; X ¥ X

o _ 0:35368 X W
v (M)

ifice plate discharge coefficient (C)

Wt X K Vact, meter
Wh ==K \V,
0 ref, meter

Observed Data and Computed Results at the Device Inlet

(29) Set pressure, kPag (Psep) (burst pressure for nonreclosing device)
(30) Flow rating pressure, kPa (P)

(31) Fluid temperature at the test drum calorimeter, °C (Tca, drum)
(32) Percent quality or deg superheat
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ASME PTC 25-2018

TEST REPORT FORM 5-5.2M PRESSURE RELIEF DEVICE TESTED WITH STEAM (CONT’D)
Observed Data and Computed Results — Flowmeter Method

(33) Specific volume at reference condition, m3/kg (Vief, grum)

(34) Specific volume at inlet conditions, m3/kg (Vact» grum)

(35) Meter calorimeter flow, kg/h (W,,)

(36) Meter calorimeter flow adjusted to the reference condition, kg/h

Vact, meter

Wcal, meter — Wmc V. et
ref, meter

(37) Test drum calorimeter flow, kg/h (W,,)
(38) Test drum calorimeter flow adjusted to the reference condition, kg/h
Vact, d
Wcal, drum = Wac g
ref, drum

(39) Test drum drainage, kg/h (W)
(40) Measured relieving capacity adjusted to the reference condition, kg/h
Vact, d
Wc = Wh w Wcal, meter Wcal, drum Wdr
ref, drum
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ASME PTC 25-2018

TEST REPORT FORM 5-5.3 PRESSURE RELIEF DEVICE TESTED WITH LIQUIDS
Observed Data and Computed Results — Flowmeter Method

(1) Test number
(2) Test date
(3) Manufacturers name

Measured Device Dimensions

Valve Nonreclosing Devices
(4) Bpre diameter, in. (dp) (4) Minimum holder bore diameter, in. (dy)
(5) S¢at diameter, in. (ds) (5) Minimum net flow area, in.? (a)
(6) S¢at angle, deg
(7) Vdlve disk lift, in. ()

(8) A

©) In
(10) M
1) Mm
(12) B

tual discharge area, in.? (ag)

Flowmeter Calculations

ternal diameter of meter run pipe, in. (D)
eter bore diameter, in. (d)

eter bore diameter squared, in.2 (d?)

bta ratio (8 = d/D)

(13) Tgmperature upstream of the meter, °F (T,,)

(14) D
(15) B
(16) S
(17) Fl
(18) Al
(19) T
(20) Fl
(21) TH

22 v
(23) R

24 0
(25) Fl

(26) M

(27) s
(28) Fl

fferential pressure at the meter, inches of water (h,)
rometric pressure, psia (Pp)

atic pressure at the meter, psia (P,

Llid temperature at the meter, °F (7,,)

ea factor for thermal expansion (F,)

al flow coefficient (K,)

iid density at meter inlet, bm/ft® (o)

al flow rate, lbm/hr (W)

W, = 358.93 x d’\XFy X K, \[hy X pp

scosity, lbm/ft sec (w)
ynolds number
> 0.00424 X W,

v D) (w)
ifice plate discharge coefficient (C)
bw coefficient

K = <
1 p
easured relieving capacity, lbm/hr
W, = W, x K/KO

Observed Data and Computed Results at the Device Inlet

t pressure, psig (Psep) (burst pressure for nonreclosing device)
bw fating pressure, psig (Pp

(29) Back pressure, psig (P,)

(30) Fluid temperature, °F (T,)

(31) Density of liquid at inlet conditions, lbm/ft® (p,c)

(32) Density of liquid at reference condition, lbm/ft® (prep)

(33) Relieving capacity adjusted to liquid at reference condition, lbm/hr

W, = Wy \/Pref/pact
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ASME PTC 25-2018

TEST REPORT FORM 5-5.3M PRESSURE RELIEF DEVICE TESTED WITH LIQUIDS

Observed Data and Computed Results — Flowmeter Method

(1) Test number
(2) Test date
(3) Manufacturers name

Measured Device Dimensions

Valve Nonreclosing Devices
4) Bore diameter, mm (d}) (4) Minimum holder bore diameter, mm (d})
5) Seat diameter, mm (dy) (5) Minimum net flow area, mm? (a)

6) Seat angle, deg
7) Valve disk lift, mm (/)
8) Actual discharge area, mm? (ay)

Flowmeter Calculations

9) Internal diameter of meter run pipe, m (D)
0) Meter bore diameter, m (d)

1) Meter bore diameter squared, m? (d?)

2) Beta ratio (8 = d/D)

3) Temperature upstream of the meter, °C (7,,)
4) Differential pressure at the meter, millimeters of water (AP)
5) Barometric pressure, kPa (P,)

6) Static pressure at the meter, kPa (P,,)

7) Fluid temperature at the meter, °C (T,;)

8) Area factor for thermal expansion (Fp)

9) Trial flow coefficient (K,)

0) Fluid density at meter inlet, kg/m> (p,,)

1) Trial flow rate, kg/h (W)

NN AN AN A AN AN

W, = 12510 *d?> X F, X K, AP X pp,

(22) Viscosity, kg/m s (w)
(23) Reynolds number
o 0.35368 x W,

b= D) (W
(24) Orifice plate discharge coefficient~(C)
(25) Flow coefficient

K = ¢
NENA

(26) Measured relieving-capacity, kg/h

Wy, = W; x K/KO

Observed Data and Computed Results at the Device Inlet

(#7).Setbressure, kPag (Psey) (burst pressure for nonreclosing device)
(28)\Flow rating pressure, kPa, (Py)

(29) Back pressure, kPag P,)

(30) Fluid temperature, °C (T,)

(31) Density of liquid at inlet conditions, kg/m?> (pac)

(32) Density of liquid at reference condition, kg/m3 (pep)

(33) Relieving capacity adjusted to liquid at reference condition, kg/h

W, = Wy \/Pref/pact
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ASME PTC 25-2018

TEST REPORT FORM 5-5.4 PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS
Observed Data and Computed Results — Flowmeter Method

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Test fluid

(5) Specific gravity (ideal) (Sy)
(6) Ratio of specific heats (k)

(7) lecular wnighf (Il/lw\
Measured Device Dimensions
Valves Nonreclosing Devices
(8) Bpre diameter, in. (8) Minimum holder bore diameter, in. (dy)
(9) Sgat diameter, in. (9) Minimum net flow area, in.? (a)

(10) Sgat angle, deg
(11) Valve disk lift, in. (/)
(12) Aftual discharge area, in.? (ag)

Flowmeter Calculations

(13) Internal diameter of meter run pipe, in. (D)
(14) Meter bore diameter, in. (d)

(15) Meter bore diameter squared, in.2 (d?)
(16) Bgta ratio (8 = d/D)

(17) Trjal flow coefficient (K,)

(18) Dffferential pressure at the meter, inches of water (h,,)
(19) Barometric pressure, psia (Py)

(20) Sfatic pressure at the meter, psia (P,,)
(21) Flpid temperature at the meter, °F (7,,)
(22) Expansion factor (¥)

(23) Atea factor for thermal expansion (F,)

(24) Flliid density at meter inlet, lbm/ft® (o)
(25) Trjal flow rate (Wp, lbm/hr

W, = 358.93"% d> X K, X Y X F; [hy X pm

(26) Viscosity, lbm/ft sec (w)
(27) Re¢ynolds number

o _ 0:00424 X W,
v D) (w)
(28) Orifice plate discharge coefficient (C)
(29) Flpw coefficient
K = ¢
1 g
(30) Mieasured ‘telieving capacity, lbm/hr
wy (k)
y =
0

(31) Base pressure; p::;a \PB)
(32) Base temperature, °F (Tp)
(33) Density of dry air at 14.696 psia and at the base temperature, lbm/ft® (o)
(34) Density at base condition, lbm/ft?
Po = Sg X Pgps[14.696
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ASME PTC 25-2018

TEST REPORT FORM 5-5.4 PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS (CONT’D)
Observed Data and Computed Results — Flowmeter Method

Observed Data and Computed Results at the Device Inlet

(35) Volumetric rate at base condition at the meter, cfm

Wi
dh =

e (D
\OUJ I BJ

6) Set pressure, psig (Ps) (burst pressure for nonreclosing device)
7) Flow rating pressure, psig (Pp)
8) Temperature at the valve inlet, absolute °R (T,)
9) Reference temperature at the valve inlet, absolute °R (T,)
40) Valve inlet temperature correction
C= /I

A~ S

(41) Valve capacity at reference inlet temperature, cfm
gr=qgp X C
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ASME PTC 25-2018

TEST REPORT FORM 5-5.4M PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS
Observed Data and Computed Results — Flowmeter Method

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Test fluid

(5) Specific gravity (ideal) (Sy)
(6) Ratio of specific heats (k)

(7) lecular wnighf (Il/lw\
Measured Device Dimensions
Valves Nonreclosing Devices
(8) Bpre diameter, mm (8) Minimum holder bore diameter, mm (d})
(9) S¢at diameter, mm (9) Minimum net flow area, mm? (a)

(10) Sgat angle, deg
(11) V4alve disk lift, mm (/)
(12) Agtual discharge area, mm2 (a,)

Flowmeter Calculations

(13) Internal diameter of meter run pipe, m (D)
(14) Mieter bore diameter, m (d)

(15) Meter bore diameter squared, m? (d?)
(16) Bgta ratio (8 = d/D)

(17) Trjal flow coefficient (K,)

(18) Dffferential pressure at the meter, millimeters of water (AP)
(19) Bgrometric pressure, kPa (P,)

(20) Sfatic pressure at the meter, kPa (P,,)
(21) Flpid temperature at the meter, °C (7,,)
(22) Expansion factor (¥)

(23) Atea factor for thermal expansion (F,)
(24) Flliid density at meter inlet, kg/m3(p,,)
(25) Trfal flow rate (W), kg/h

W, = 12500-% d> X K, X Y X F, JAP X pn,

(26) Viscosity, kg/m s (w)
(27) Re¢ynolds number

R = 0.35368 x W,
v D) (w)
(28) Orifice plate discharge coefficient (C)
(29) Flpw coefficient
K = ¢
1 g
(30) Mieasured ‘telieving capacity, kg/h
wy (k)
y =
0

(31) Base pressure; kPa (PB)
(32) Base temperature, °C (Tp)
(33) Density of dry air at 101.33 kPa and at the base temperature, kg/m?>(ps)
(34) Density at base condition, kg/m3
Pp = Sg X Pgps[101.33
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ASME PTC 25-2018

TEST REPORT FORM 5-5.4M PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS (CONT’D)
Observed Data and Computed Results — Flowmeter Method

Observed Data and Computed Results at the Device Inlet

(35) Volumetric rate at base condition at the meter, m3/min

Wi
dp =

o
66)rp

6) Set pressure, kPag (Pse) (burst pressure for nonreclosing device)
7) Flow rating pressure, kPag (Py)
8) Temperature at the valve inlet, absolute K (T;)
9) Reference temperature at the valve inlet, absolute K (T,)
40) Valve inlet temperature correction
€= |LITk

A~ S

(41) Valve capacity at reference inlet temperature, m3/min
gr=qgp x C
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ASME PTC 25-2018

TEST REPORT FORM 5-5.5 PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS
Observed Data and Computed Results — Sonic-Flow Method

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Test fluid

(5) Specific gravity (ideal) (Sy)
(6) Ratio of specific heats (k)

(7) lecular wnighf (Il/lw\
Measured Device Dimensions
Valves Nonreclosing Devices
(8) Bpre diameter, in. (8) Minimum holder bore diameter, in. (dy)
(9) Sgat diameter, in. (9) Minimum net flow area, in.? (a)

(10) Sgat angle, deg
(11) Valve disk lift, in. (1)
(12) Aftual discharge area, in.? (ag)

Flowmeter Calculations

(13) Internal diameter of meter run pipe, in. (D)

(14) Meter bore diameter, in. (d)

(15) Beta ratio (8 = d/D)

(16) Meter discharge coefficient at sonic flow conditions (C)
(17) Mieter bore area, in.2 (a,,)

(18) Cfitical flow function (C*)

(19) Barometric pressure, psia (Py)

(20) Meter inlet stagnation pressure, psia (Ps)

(21) Meter inlet stagnation temperature, absolute °R (7))
(22) Measured relieving capacity, lbm/hr

P
X /322
J 1,545.4 x T

Observed Data and Computed Results at the Device Inlet

Wy, = 3,600x C X-ap,"x C*X

(23) S¢t pressure, psig (Psep) (burst pressure for nonretlosing device)

(24) Flpw rating pressure, psig (Py)

(25) Tgmperature at the valve inlet, absolute®R\(7,)

(26) Reference temperature at the valve inlet)absolute °R (7))

(27) Dgnsity of dry air at 14.696 psia ahd reference temperature, lbm/ft> (pgq)
(28) Density of fluid at reference cordition, lbm/ft3

Pstd

pret = 59 X Fr X 147696

(29) Valve capacity at reférence condition, cfm

Wy
U= 50% pur JIIT,
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ASME PTC 25-2018

TEST REPORT FORM 5-5.5M PRESSURE RELIEF DEVICE TESTED WITH AIR OR GAS

Observed Data and Computed Results — Sonic-Flow Method

—~ A~~~

AN A A S

et etetetele

—

(1) Test number

(2) Test date

(3) Manufacturers name
(4) Test fluid

(5) Specific gravity (ideal) (S)
(6) Ratio of specific heats (k)

) Molecular \Amighf (Il/lw\

Valves

8) Bore diameter, mm
9) Seat diameter, mm
0) Seat angle, deg

1) Valve disk lift, mm ())

5) Beta ratio (8 = d/D)

2) Actual discharge area,

Measured Device Dimensions

Nonreclosing Devices

(8) Minimum holder bore diameter, mm (d})
(9) Minimum net flow area, mm? (a)

mm?2 (ay)

Flowmeter Calculations

3) Internal diameter of meter run pipe, m (D)
4) Meter bore diameter, m (d)

6) Meter discharge coefficient at sonic flow conditions (C)
7) Meter bore area, m? (a,,)

8) Critical flow function (C*)

9) Barometric pressure, kPa (P)

0) Meter inlet stagnation pressure, kPa (P)

1) Meter inlet stagnation temperature, absolute K (Ty)

2) Measured relieving capacity, kg/h

PS
J 83143x%x Ts

Observed Data and Computed Results at the Device Inlet

W, = 3,600%~C X a, X C*Xx

3) Set pressure, kPag (Psey) (burst pressure for nonreclosing device)

4) Flow rating pressure, kPag (P)

5) Temperature at the valve inlet, abselute K (T,)

6) Reference temperature at the valve)inlet, absolute K ()

7) Density of dry air at 101.33 kPa and reference temperature, kg/m?> (psq)
8) Density of fluid at referen¢e condition, kg/m3

Pstd

pret = 59 X Pr X 10133

9) Valve capacity.at reference condition, m3/min

W,
U= 50 % pur JIIT
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TEST REPORT 5-5.6 PRESSURE RELIEF DEVICE TESTED WITH FUEL GAS
Observed Data and Computed Results — Flowmeter Method

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Test fluid

(5) Specific gravity (ideal) (Sy)
(6) Ratio of specific heats (k)

(7) lecular wnighf (Il/lw\
Measured Device Dimensions
Valve Nonreclosing Devices
(8) Bpre diameter, in. (8) Minimum holder bore diameter, in. (dp)
(9) Seat diameter, in. (9) Minimum net flow area, in.? (a)

(10) Sgat angle, deg
(11) Valve disk lift, in. (/)
(12) Aftual discharge area, in.? (ag)

Flowmeter Calculations

(13) Internal diameter of meter run pipe, in. (D)

(14) Meter bore diameter, in. (d)

(15) Meter bore diameter squared, in.? (d?)

(16) Begta ratio (8 = d/D)

(17) Trjal flow coefficient (K,)

(18) Dffferential pressure at the meter, inches of water (h,)
(19) Barometric pressure, psia (P)

(20) Sfatic pressure at the meter, psia (P,,)

(21) Fluid temperature at the meter, absolute °R (Ti)
(22) Expansion factor (¥)

(23) Atea factor for thermal expansion, absolute °R (F;)
(24) Compressibility at meter (2)

(25) Dgnsity, Ibm/ft>

) (2.69991) (S,) (Pm)
o= T @

(26) Tqal flow rate, lbm/hr

W; = 358.93 X d”> X K, X Y X Fy by X py

(27) Viscosity, lbm/ft sec (w)
(28) Re¢ynolds number

o 0.00424 x W,
b= D) ()
(29) Orifice plate’discharge coefficient (C)
(30) Flpw coefficient
C
K==—
vtooR

(31) Base pressure, psia (Pp)
(32) Base temperature, absolute °R (7p)
(33) Base compressibility factor (Z,)
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TEST REPORT 5-5.6 PRESSURE RELIEF DEVICE TESTED WITH FUEL GAS (CONT’D)
Observed Data and Computed Results — Flowmeter Method

(34) Density at base temperature and pressure
2.6991 X Sy X Pg

Ps = Ty X Zp

(35) Relieving capacity at base condition, cfh

Wy K)

o (Ko) (/’B)

Observed Data and Computed Results at the Device Inlet

6) Set pressure, psig (Ps) (burst pressure for nonreclosing device)
7) Flow rating pressure, psig (Pp)

8) Temperature at the valve inlet, absolute °R (T;)

9) Reference temperature at the valve inlet, absolute °R (7))

40) Valve inlet temperature correction

~

C=JT,/Tk

(41) Valve capacity at reference inlet temperature, cfm

@O
qr = (6 O)
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TEST REPORT 5-5.6M PRESSURE RELIEF DEVICE TESTED WITH FUEL GAS
Observed Data and Computed Results — Flowmeter Method

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Test fluid

(5) Specific gravity (ideal) (Sy)
(6) Ratio of specific heats (k)

(7) lecular wnighf (Il/lw\
Measured Device Dimensions
Valve Nonreclosing Devices
(8) Bpre diameter, mm (8) Minimum holder bore diameter, mm (d})
(9) S¢at diameter, mm (9) Minimum net flow area, mm? (a)

(10) Sgat angle, deg
(11) Valve disk lift, mm (/)
(12) Agtual discharge area, mm2 (a,)

Flowmeter Calculations

(13) Internal diameter of meter run pipe, m (D)

(14) Meter bore diameter, m (d)

(15) Meter bore diameter squared, m2 (d2)

(16) Begta ratio (8 = d/D)

(17) Trjal flow coefficient (K,)

(18) Dffferential pressure at the meter, millimeters of water (AP)
(19) Barometric pressure, kPa (P)

(20) Sfatic pressure at the meter, kPa (P,,))

(21) Flpid temperature at the meter, absolute K (7,
(22) Expansion factor (¥)

(23) Atea factor for thermal expansion, absolute K (Fy)
(24) Compressibility at meter (2)

(25) Dgnsity, kg/m3

)+ (0.003483) (S (P)
o= Tm) @

(26) Trjal flow rate, kg/h

W; = 12510 X d> X K, X Y X F; JAP X p,

(27) Viscosity, kg/m s (w)
(28) Re¢ynolds number

o = 0.35368 x W,
b= D) ()
(29) Orifice plate’discharge coefficient (C)
(30) Flpw coefficient
C
K==—
vtooR

(31) Base pressure, kPa (P,)
(32) Base temperature, absolute K (7p)
(33) Base compressibility factor (Z,)
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TEST REPORT 5-5.6M PRESSURE RELIEF DEVICE TESTED WITH FUEL GAS (CONT’D)
Observed Data and Computed Results — Flowmeter Method

(34) Density at base temperature and pressure
0.003483 x Sg X Pg

Ps = Ty X Zp

(35) Relieving capacity at base condition, m/h

Wy K)

qo (Ko) (/’B)

Observed Data and Computed Results at the Device Inlet

6) Set pressure, kPag (Psey) (burst pressure for nonreclosing device)
7) Flow rating pressure, kPag (P

8) Temperature at the valve inlet, absolute K (T,)

9) Reference temperature at the valve inlet, absolute K (T,)

40) Valve inlet temperature correction

A~

C=JT,/Tk

(41) Valve capacity at reference inlet temperature, m3/min

@O
qr = (6 O)
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TEST REPORT FORM 5-5.7 NONRECLOSING PRESSURE RELIEF DEVICE TESTED WITH AIR
Observed Data and Computed Results — Flow Resistance

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Ratio of specific heats (k)

(5) Molecular weight (M,,)

(6) Measured relieving capacity, lom/hr (W) (from Form 5 5.4 or 5 5.5)

(7) Base pressure psia (Ps)

(8) Baise temperature, absolute °R (T,)
(9) Tdst rig inside diameter, ft (D)
(10) Lgngth between taps A and B, ft (La.p)
(11) Lgngth between taps B and C, ft (Lg.0
(12) Lgngth between taps C and D, ft (Lc.p)
(13) Pfessure at tap B, psia (Piaps)
(14) Dffferential pressure between taps A and B, psia (APa3)
(15) Dffferential pressure between taps B and C, psia (APg.0)
(16) Dffferential pressure between taps C and D, psia (APcp)

Flow Resistance Factor Calculation

(17) Miass velocity, lb/ft? sec (G)
GI= W,/(3,600 x 7 x D*/4)
(18) Miach number at pipe entrance

Y[l(k+ 1) [k - 1)]
My = G/144 Pg

32.2 x M, X k/(1,544 x T,)

Solve by iteration

k1) **Mm?
AN~ Sl

Y, =1 S

(19) Pessure at pipe entrance

k
2 m)

P = R (
! B(z+(/< 1)x/vl§)

(20) Tgmperature at pipe entrance

Ti= T, x (Py/Pe)¥ =Dk

Calculdte total resistance factor at each pressure tap A, B, C, and D. Repeat steps (21) through (26) for each tap.
(21) Tgmperature at pressure tap,-absolute °R

1+ /1+2x Kk 1) x M X (P/Pap)? X [1+(k 1) X M%/z]]

T = T
¥ 1[ k1) x M3 x (Pl/Ptap)2

(22) S¢nic velocity at'pressure tap, ft/sec

Cap = {32.2 X k X 1,544 X Toap/M,

(23) Specifie volume at pressure tap, ft>/lbm
Vtap = (1,544 % Ttap)/(Mw X 144Ptap)

(24) Mach number at pressure tap
Mtap =GX Vtap/Ctap
(25) Expansion factor at pressure tap

k1) x Myp)®

Yiap = 1+ 5
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TEST REPORT FORM 5-5.7 NONRECLOSING PRESSURE RELIEF DEVICE TESTED WITH AIR (CONT’D)
Observed Data and Computed Results — Flow Resistance

(26) Total resistance factor to pressure tap

1/M{ :l/(/wtap)2 [(k + 1)/2] X In [(Mtzap X Yl)/(M% X Ytap)]

Ktap =

k
(27) Resistance factor between pressure taps A and B
Kng = Kg _ Ka
(28) Resistance factor between pressure taps B and C
Ke.c= Ko Ks
(29) Resistance factor between pressure taps C and D
Kep= Ko Kc

—

0) Friction factor
f= Kng X D/(4 X Lng)

1) Obtain the viscosity of air at Tz and Pg, u (centipoise)
2) Reynolds number

—_~

Nge = D X G/(u/1488)

—

3) Pipe roughness, in.

E= 444 x D x [10YE XD 1 268%(Nee X /)]

—

4) Pipe resistance factor between pressure taps B and C

Uflgic
Kpipe B-C = D

—

5) Test object individual flow resistance
K= Kec  Kpipe BC

GENERAL NOTE: Equations for calculations are in accordahce with Levenspiel paper, Lapple paper, Perry Handbook,

hd Colebrook equation.

Colebrook. “Perry’s Chemical Engineers’ Handbook|” 6th ed. New York: McGraw Hill Book Co. 1984.

Lapple, C. E. “Isothermal and Adiabatic Flow of.Compressible Fluids.” Trans. AIChE, 39, pp. 385 432. 1943.

Levenspiel, O. “The Discharge of Gases from ajReservoir Through a Pipe.” AIChE Journal 23:3, pp. 402 403. May 1977.
Perry, R. H., and Green, D. W. (eds.) “Perry’s Chemical Engineers’ Handbook,” 6th ed. New York: McGraw Hill Book Co. 1984,

Q)
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TEST REPORT FORM 5-5.7M NONRECLOSING PRESSURE RELIEF DEVICE TESTED WITH AIR
Observed Data and Computed Results — Flow Resistance

(1) Test number

(2) Test date

(3) Manufacturers name

(4) Ratio of specific heats (k)
(5) Molecular weight (M,,)

(6) Measured relieving capacity, kg/h (W) (from Form 5 5.4M or 5 5.5M)
(7) Base pressure kPa (DU\

(8) Baise temperature, absolute K (75)
(9) Tdst rig inside diameter, m (D)
(10) Lgngth between taps A and B, m (Lp.p)
(11) Lgngth between taps B and C, m (Lg.0)
(12) Lgngth between taps C and D, m (Lc.p)
(13) Ptessure at tap B, kPa (PtapB)
(14) Dffferential pressure between taps A and B, kPa (AP,3)
(15) Dffferential pressure between taps B and C, kPa (APg.0)
(16) Dffferential pressure between taps C and D, kPa (APcp)

Flow Resistance Factor Calculation

(17) Mass velocity, kg/m? s (G)
G Wy/(3,600 x 7 x D2/4)
(18) Miach number at pipe entrance

Y[l(k+1)/(k—l)]
M; = G/1000 x Pg

M, %X k/(8314.3% T,)

Solve by iteration

k1) **Mm?
AN~ Sl

Y, =1 S

(19) Pessure at pipe entrance

k
2 m)

P = R (
! B(z+(/< 1)x/vl§)

(20) Tgmperature at pipe entrance

Ti = To x (Py/Pe)¥ =Dk

Calculdte total resistance factor at each pressure tap A, B, C, and D. Repeat steps (21) through (26) for each tap.
(21) Tgmperature at pressure tap,-absolute K

1+ /1+2x Kk 1) x M x (P/Pap)? X [1+ (k 1) X M%/z]]

T = T
¥ 1[ k1) x M3 x (Pl/Ptap)2

(22) Senic velocity at'pressure tap, m/s

Cap = | kX 83143 X T, /M,
(23) Specifie volume at pressure tap, m>/kg
Vtap = (8.3143 x Ttap)/(Mw X Ptap)

(24) Mach number at pressure tap
Mtap =GX Vtap/Ctap
(25) Expansion factor at pressure tap

k1) x Myp)®

Yiap = 1+ 5
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TEST REPORT FORM 5-5.7M NONRECLOSING PRESSURE RELIEF DEVICE TESTED WITH AIR (CONT’D)
Observed Data and Computed Results — Flow Resistance

(26) Total resistance factor to pressure tap

1/M{ :l/(/wtap)2 [(k + 1)/2] X In [(Mtzap X Yl)/(M% X Ytap)]

Ktap =

k
(27) Resistance factor between pressure taps A and B
Kng = Kg _ Ka
(28) Resistance factor between pressure taps B and C
Ke.c= Ko Ks
(29) Resistance factor between pressure taps C and D
Kep= Ko Kc

—

0) Friction factor
f= Kag X D/(4 X Lpg)

1) Obtain the viscosity of air at Tz and Pg, u (centipoise)
2) Reynolds number

—_~

Nge = D X G/(u/1000)

—

3) Pipe roughness, mm

E= 3700 x D x [10C1¢ XD 1 2681 (Nge x JF)]

—

4) Pipe resistance factor between pressure taps B and C

Uflgic
Kpipe B-C = D

—

5) Test object individual flow resistance
K= Kec  Kpipe BC

GENERAL NOTE: Equations for calculations are in accordahce with Levenspiel paper, Lapple paper, Perry Handbook,

hd Colebrook equation.

Colebrook. “Perry’s Chemical Engineers’ Handbook|” 6th ed. New York: McGraw Hill Book Co. 1984.

Lapple, C. E. “Isothermal and Adiabatic Flow of.Compressible Fluids.” Trans. AIChE, 39, pp. 385 432. 1943.

Levenspiel, O. “The Discharge of Gases from ajReservoir Through a Pipe.” AIChE Journal 23:3, pp. 402 403. May 1977.
Perry, R. H., and Green, D. W. (eds.) “Perry’s Chemical Engineers’ Handbook,” 6th ed. New York: McGraw Hill Book Co. 1984,

Q)
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Section 6
Test Summary Report Form

6-1 GENERAL INSTRUCTIONS

(a) The Report of Test shall be prepared for the
purposq of formally recording observed data and
computed results. It shall contain sufficient supporting
information to prove that all objectives of any tests
conducted in accordance with this Code have been
attained,

(b) THe procedures described in Section 5 are recom-
mended [for use in computing the test results.

(c) The Reportof Testshall include Parts1to IV aslisted
in (1) thfrough (4) herein. It may also be appropriate to
include gny of the remaining sections, depending on the
circumstpnces or by agreement of multiple parties of the
test.

art I: General Information

art II: Summary of Results

art III: Description of Device Under Test

art [V: Observed Data and Computed Results
art V: Test Conditions and Corrections Agree-

(1) |P

2) P

3) P

4) P

()
ments

(6) |Part VI: Test Methods and Procedures

(7) |Part VII: Supporting Data

(8) [Part VIII: Graphical Presentation of Back-Pres-
sure Test Results

Subsegtions 6-2 through 6-9 give a diScussion of each

Part of the Test Report.

6-2 PART I: GENERAL INFORMATION

This Part shall include the\following items:

(a) date of test

(b) logation of test facilities

(c) deyice manufacturer’s name

(d) manufacturer’s serial number and complete iden-
tification of device

(e) inletiand outlet connections (statlng size, pressure
ratings, 3 3 W 1

(f) test conducted by

(g) representatives of interested parties

(h) object of test

(i) fluid through device (wherever applicable, give
name, molecular weight, specific gravity, and ratio of spe-
cific heats)

56

6-3 PART Il: SUMMARY OF RESULTS

This Part shall include those quantities and charafter-
istics that describe the performance of the_device aff test
conditions. The Test Summary ReportForm for the parti-
cular test shall list the quantities, characteristics, and yinits
of measurement required for the/eport.

6-4 PART Ill: DESCRIPTION OF DEVICE UNDER
TEST

This Part may include assembly drawings, man
turing drawings,«and measured dimensions. Man
turing drawings.for these parts may be submitted
the assembly*drawing. The dimensions of these p
shall in¢lude the following, if applicable:

(a) bore diameter, in. (mm)

(b). seat diameter, in. (mm)

(c) seat angle, deg

(d) inlet opening diameter, in. (mm)

(e) ratio of throat diameter to the diameter of the
opening

(f) actual discharge area, in.? (mm?)

Forms 6-5.1 through 6-5.4 shall be used to record
information for steam; liquids and water; or air, gas, of
gas.

fac-
fac-
with
arts

nlet

this
fuel

6-5 PART IV: OBSERVED DATA AND COMPUT
RESULTS

This Part shall include a record of data and calculagions
required for the results of the tests. Computed results phall
include final flow measurement uncertainty. The data
shall be corrected for instrument calibrations and cdndi-
tions prevailing for each test run.

The calculations for measured relieving capacity m3
made in accordance with the procedures in Section 3

ED

Forms 6 5 1 through 6- 5 4 as apphcable These forms
follow this Section. Calculation forms are provided in
Section 5 for the following listed fluids:

(a) steam

(b) air or gas

(c) fuel gas

(d) liquids

(e) water
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6-6 PART V: TEST CONDITIONS AND
CORRECTIONS AGREEMENTS

Operating conditions, such as the following, that have
been agreed upon prior to the test shall be reported for
each test:

(a) device-maximum-inlet pressure

(b) device-inlet temperature

(c) setting of device

(a) instrument calibration records
(b) detailed log sheets
(c) sample calculations

6-9 PART VIII: GRAPHICAL PRESENTATION OF
BACK-PRESSURE TEST RESULTS

Where a series of tests have been made with several
back pressures for a given opening pressure, the test

(di—backpressure-thuitt-up=amd/orsuperimposed TeSUts Tam bepresemtet-by plottimgcurves; such as
the following:
PART VI: TEST METHODS AND PROCEDURES (a) Abscissa: back pressures in percent of theg opening

6-7

This Part shall include a detailed description of the
insruments and apparatus used to measure the
varipus quantities and procedures for observing the
mechanical characteristics of the device under test.

6-8| PART VII: SUPPORTING DATA

This Part shall include pertinent material supple-
menfting data presented elsewhere in the test report,
whdreby an independent verification of the report
resylts can be made. This material may include, but
not hecessarily be limited to, the following:

pressure at atmospheric back pressure
Ordinate: percent variation of opéning pressures from
the opening pressure at atmospheric back predsure
(b) Abscissa: back pressures in percent of the frelieving
pressure at atmospheric back pressure
Ordinate: relieving capatities in percent of relieving ca-
pacity at atmospheric-back pressure
(c) Abscissa: backspressures in percent of the
pressure at atmoSpheric back pressure
Ordinate: percent variation of closing pressures from
the closing pressure at atmospheric back presdure

opening
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TEST SUMMARY REPORT FORM 6-5.1
Pressure and Relief Valve Performance Test Report
STEAM

General Information

(1) Test number
(2) Test date
(3) Location

(4) Manufacturer's name and address
(5a) Valve type or model number
(5b) Valve serial or identification number
(5¢) Injet connection (size, pressure rating, and type)
(5d) Optlet connection (size, pressure rating, and type)
(5e) Sfamped pressure and tolerance, units

(6) Tgst objective

Summary of Test Results

(7) Sifnmer, units (factory setting)
(8) Sfmmer, units (reset)
(9) S¢t pressure, units (factory setting)
(10) S4t pressure, units (reset)
(11) Re¢seating pressure, units (factory setting)
(12) R¢seating pressure, units (reset)
(13) Blowdown, units (factory setting)
(14) Blowdown, units (reset)
(15) Back pressure, units, superimposed and/or built up
(16) Flpw rating pressure (valve inlet), units
(17) Valve disk lift, units
(18) Meeasured relieving capacity, units
(19) Fipal flow measurement uncertainty

MeasuredValve Dimensions

(20) Bpre diameter, units

(21) Sgat diameter, units

(22) Sgat angle, deg

(23) Vilve inlet opening diameter, units

(24) Ritio of valve disk lift to bore diameter

(25) Ratio of bore diameter to the diameter of‘the valve inlet opening

(26) Agtual discharge area, units

(27) Rgmarks and conclusions concerning the objective of the test and applicable items, such as chatter, flutter, vibration, etc.

Test Sdipervisor (Signed) Date
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TEST SUMMARY REPORT FORM 6-5.2
Pressure and Relief Valve Performance Test Report

LIQUIDS AND WATER

e et ete e e el

~ A~~~

NN AN A A S

Test Supervisor (Signed)

General Information

(1) Test number
(2) Test date
(3) Location

4) Manufacturer’s name and address

a) Valve type or model number

b) Valve serial or identification number

) Inlet connection (size, pressure rating, and type)
d) Outlet connection (size, pressure rating, and type)
e) Stamped pressure, units

6) Test objective

7) Test fluid

8) Specific gravity (ideal)

Summary of Test Results

9) Set pressure, units (factory setting)

0) Set pressure, units (reset)

1) Reseating pressure, units (factory setting)

2) Reseating pressure, units (reset)

3) Back pressure, units, superimposed and/or built up
4) Flow rating pressure (valve inlet), units

5) Valve disk lift, units

6) Measured relieving capacity, units

7) Final flow measurement uncertainty

Measured Valve Dimensions

8) Bore diameter, units

9) Seat diameter, units

0) Seat angle, deg

1) Valve inlet opening diameter, units

2) Ratio of valve disk lift to bore diameter

3) Ratio of bore diameter to the diameter of the valve inlet opening
4) Actual discharge area, units

5) Remarks and conclusions concernihg the objective of the test and applicable items, such as chatter, flutter, vibration, etd

Date
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TEST SUMMARY REPORT FORM 6-5.3
Pressure and Relief Valve Performance Test Report
AIR, GAS, OR FUEL GAS

General Information

(1) Test number
(2) Test date
(3) Location

@ M
(5a) V.
(5b) Vv
(5¢) In
(5d) 0
(5e) St

(6) T4

7) T4

® s

@R
(10) M

1) s
12 s
@13)s
(14) S
@15) s
(16) S
@7 R
(18 R
(19 R
(20) R
21) B
(22)B
(23)B
(24) Fl
(25) V.
26) M
(27) Fi

28) B
29 S
(30) V.
BDR
(B2) R
(33) A
(B4R

nufacturer’'s name and address

lve type or model number

lve serial or identification number

et connection (size, pressure rating, and type)
itlet connection (size, pressure rating, and type)
amped pressure and tolerance, units

st objective

st fluid

ecific gravity (ideal)

tio of specific heats

olecular weight

Summary of Test Results

art to discharge, units (factory setting)
art to discharge pressure, units (reset)
mmer, units (factory setting)

mmer, units (reset)

t pressure, units (factory setting)

t pressure, units (reset)

seating pressure, units (factory setting)
seating pressure, units (reset)

sealing pressure, units (factory setting)
sealing pressure, units (reset)
owdown, units (factory setting)
owdown, units (reset)

hck pressure, units, superimposed and/or built up
bw rating pressure (valve inlet), units
lve disk lift, units

easured relieving capacity, units

hal flow measurement uncertainty

Measured Valve Dimensions

re diameter, units

at diameter, units

lve inlet opening diametef, units

tio of valve disk lift.to bore diameter

tio of bore diameter to the diameter of the valve inlet opening

tual dischargenarea, units

marks and/conclusions concerning the objective of the test and applicable items, such as chatter, flutter, vibration, etc.

Test S

pervisor (Signed) Date
1 S
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TEST SUMMARY REPORT FORM 6-5.4
Nonreclosing Pressure Relief Device Performance Test Report
AIR, GAS, OR FUEL GAS

General Information

(1) Test number
(2) Test date
(3) Location

4) Manufacturer’s name and address

a) Device type or model number

b) Device lot or identification number

¢) Connection (size, pressure rating, and type)
d) Marked set pressure and tolerance, units
e) Minimum net flow area, units (manufacturer specified)
6) Test objective

a) Test fluid for set pressure

b) Test fluid for flow test

8) Specific gravity (ideal)

9) Ratio of specific heats

(10) Molecular weight

~ A~~~

—~

Summary of Test Results

—~

1) Set pressure, units
2) Flow rating pressure at device inlet, units
3) Resistance factor (Kg)

—~ o~

Measured Device Dimensions

—~

4) Minimum device bore diameter, units
(15) Remarks and conclusions concerning the objective of the teSt\and applicable items, such as vibrations, etc.

Test Supervisor (Signed) Date
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PART il
IN-SERVICE AND BENCH TESTING

Section 7

7-1 ITEMS ON WHICH AGREEMENT SHALL BE
REACHED

The parties to the test shall reach agreement on the
following items prior to conducting the test:

(a) object of the test

(b) pAarties to the test

(c) tegt site

(d) testing fluid

(e) methods of measurement, instrumentation, and
equipment to be used (calibration of instruments shall
be in ac¢ordance with subsection 3-7)

(f) number, size, type, condition, source, and set pres-
sure of the device(s) to be tested

(g) method of determining seat tightness

(h) pdrson(s) who shall conduct the test

(i) th¢ written test procedure that shall include ‘the
observation and readings to be taken and recorded to
comply yvith the object or objectives of the test

7-2 QUALIFICATION OF PERSON CONDUCTING
THE TEST

A perdon who conducts the test shall have a working
knowledge of pressure relief deVice operating character-
istics. THe person shall have practical experience in the
safe and|accurate operation, of the testing equipment.

7-3 RESPONSIBILIFY OF PERSON CONDUCTING
THE TEST

A perspn who'meets the qualifications of subsection 7-2
shall be present at all times during the test and shall be

Guiding Principles

dance with the written test procedures/This person phall
verify that the instruments haye been calibrated as
required by subsection 7-7.

7-4 TEST APPARATUS

Procedures and arrangement of the test apparatus phall
be in accordance{with Section 8.

7-5 PRELIMINARY TRAINING

Sufficient training shall be conducted to ensure|that
operating personnel are completely familiar witH the
test\equipment and their respective assignments.

7-6 SPARE INSTRUMENTS

If intended for use as replacements during the [test,
spare instruments shall be calibrated in accordance
with subsection 7-7.

7-7 CALIBRATION OF INSTRUMENTS

Each instrument used during the test shall be serialized
or otherwise positively identified and shall be calibrfated
against certified equipment having known valid relation-
ships to nationally recognized standards. Each ingtru-
ment, depending on the type, shall be calibrated in
accordance with this Section. Records of instrumentjcali-
brations shall be available for review by the interdsted
parties.

7-7.1 Pressure

solely responsible to ensure that all persons who are
involved in taking readings, making pressure and
temperature adjustments, or any other function that
will affect the test results are fully informed as to the
correct method of performing such functions. This
person conducting the test shall also be responsible to
ensure that the written test procedures are followed.
This person shall sign and date the test report, thereby
verifying to the best of his or her knowledge that the
report is correct and that the test was conducted in accor-

Pressure-measuring instrumnrents stratt-becatibrated in
accordance with ASME PTC 19.2 within 30 days prior to
the tests. Portable pressure-measuring instruments shall
be calibrated at a frequency to ensure that measurements
are within the uncertainty limits. Calibration of other
means of indicating or recording pressure shall be
agreed upon by the interested parties.
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7-7.2 Temperature

Temperature-measuring instruments shall be cali-
brated in accordance with ASME PTC 19.3. Instruments
of the types listed in para. 4-2.1(a), except bimetallic ther-
mometers, shall be calibrated to atleast two temperatures
within a 90-day period preceding the test or series of tests.
Bimetallic thermometers shall be calibrated before and
after each test or series of tests. Calibration of other

7-9 RECORDS AND TEST RESULTS

The test records shall include all observations,
measurements, instrument readings, and instrument
identification (if required) for the objective(s) of the
test. The parties of the test shall agree upon the respon-
sibility of record retention and distribution. Corrections to
data and corrected values shall be entered separately in

the test record. The test shall be reported in accordance
ficom 10 of +bhic Cod

meaps-ottrdieatinsorrecordingtemperatareshat-be
agreled upon by the interested parties.
7-7.8 Force

Farce-measuring instruments shall be calibrated at a
timg¢ interval to ensure the desired accuracy using
secondary force-measuring standards. Secondary force-
meapuring standards, such as higher accuracy force trans-
ducgrs or force proving rings, shall be calibrated at least
once¢ per year against a standard that is traceable to a
natipnally recognized standard.

7-8| ADJUSTMENTS DURING TEST

If pdjustments are necessary during in-service or bench
testing, a sufficient number of tests shall be performed to
determine final operating characteristics.

il C
vy ot CtroTro—oOr—trrs—c ot

7-10 MEASUREMENT UNCERTAINTY.

A pretest determination shall be pesformed fo deter-
mine that the limits of uncertainty of‘the final fneasure-
ment specified in Section 1 can ‘be' met by the fpecified
instrumentation and proceddpes. A post-test unfertainty
analysis shall also be performed unless the partjes to the
test agree and verify that-the specified instrunjentation
and procedures, including data scatter, were yised and
carried out in accordance with the test specification,
thereby confirming the post-test validity of th¢ pretest
uncertainty-détermination. A guide for such dgtermina-
tion is given’ in ASME PTC 19.1. These deternjinations
shall be documented by the facility and available for
review:
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Section 8
Instruments and Methods of Measurements

8-1 GEILERAL (4) Temperature-measuring devices installgdd in

) . ) ) pipes carrying compressible fluids shall;\whergver

d This S¢ (citlon desc_rlbes}tlhe lrilstlrlu;nentsérpethOQS,proce- possible, be installed at locations where/the/maxipum

ures, ?.r fé)re_cautlorzls t it SCad ?I‘ESBP Hfl testing pTres- fluid velocity does not exceed 100 ft/sec (30 n/s).

sure religh devices under this Lode. The Performance ,ESt Where such an installation is not posSible, it may be[nec-
Code Sugplements on Instruments and Apparatus provide

authorithtive general information concerning instru-
ments aijd their use and may be consulted for such infor-
mation.

8-2 IN§TRUMENTATION

Wherd measurements of temperature, pressure, or lift
arerequired in this Section, the instrumentation used shall
comply yvith the following specifications.

8-21T

Instruftions on thermometers or thermocouples and
associatpd instruments are given in ASME PTC 19.3,
except that commercial, metal-encased thermometers
shall not be used in tests conducted under this Code:
Other m¢ans of temperature measurement and indication
may be ysed, provided they are of the same or . greater
degree of accuracy as for those described thereijh.

(a) D¢pending on operating conditions, ‘or conveni-
ence, th¢ temperature may be measured-with certified
or calibgated liquid-in-glass thermoemeters, bimetallic
thermoneters, resistance-type therntemeters, or thermo-

pmperature

couples. All of the above may be-inserted directly into the
pipe or ells except for liquid-in-glass thermometers,
which nust be inserted into“wells. The installation of

the temperature-measuring device directly into the
pipe, without the addition of a well, is desirable for
temperatures below,300°F (150°C).
(b) The following precautions shall be taken when
making any temperature measurements:
(1) [Nessignificant quantity of heat shall be trans-

essary to correct the temperature-readings to the appro-
priate static or total temperature (see ASME Fluid Meters,
para. [-3-17).
(5) The temperaturé-measuring devices shall be
inserted in locations sg~as to measure temperatjres
that are representative of the flowing mediutp as
described underdest arrangements.
(c) Thermometer wells, when used, shall be of theltype
shown in ASME PTC 19.3. They shall be as thin walled and
of as smalha'diameter as practicable; their outer surfaces
shall be ‘'substantially free from corrosion or forgeign
matter: The well shall be filled with a suitable fjuid.
Mercury should not be used for this fluid since its yery
low-vapor pressure presents a serious health hazatgd to
personnel.
(d) Thermocouples, if used, shall have a welded
junction and must be calibrated together with their exten-
sion wires over the anticipated operating range. They fhall
be constructed of materials suitable for the temperdture
and fluid being measured. The electromotive force|of a
thermocouple shall be measured by a potentiomgtric
instrument or millivoltmeter of such precision that the
accuracy of the overall system is within the limit spedified
in subsection 1-3. The cold junction shall be establishgd by
an ice bath, reference standard, or compensating cifcuit
built into the potentiometer.

hot

8-2.2 Pressure Measurements

Instructions on pressure gages, water U-tubes, differ-
ential gages, and manometers are given in ASME[PTC
19.2. Other means of pressure measurements and inglica-

ferred by radiation or conduction to or from the tempera-
ture-measuring device other than by the temperature of
the medium being observed (see ASME PTC 19.3).

(2) The immediate vicinity of the point of insertion
and external projecting parts shall be insulated.

(3) The temperature-measuring device shall extend
across the centerline in pipes of small diameter or shall be
inserted at least 6 in. (150 mm) into the fluid stream in
pipes over 12 in. (300 mm) in diameter.
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LOIl Mdy DEe USed provided tiey dre oI tle saime or greater
degree of accuracy as those described therein.

(a) Pressure-measuring stations shall be located in the
region where the flow is essentially parallel to the pipe or
vessel wall. For the measurement of static gage-pressure
differentials below 15 psi (100 kPa), liquid manometers
may be used.

(b) Pressure relief device-inlet pressure shall be the
static pressure as measured with a pressure tap posi-
tioned as shown in Figures 8-2.2-1 and 8-2.2-2.
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(c) Backpressure shall be the static pressure measured
with a pressure tap positioned as shown in
Figures 4-2.10-2, 4-2.10-4, and 4-6-1.

(d) Proper corrections to the pressure readings shall be
made if there is a height of water or other liquid between
the point at which the pressure is to be measured and the
pressure instrument.

(6) seal integrity (to ensure against unauthorized
adjustment)
(7) proper valve installation

CAUTION: Valves should be gagged during inspection when
personnel are within close proximity to the valve, provided
adequate overpressure protection of the system is main-
tained. The gag should be removed from the valve following
inspection and prior to the test. Gagging of valves should be
performed in accordance with the instructions outlined by

3~ Vatve-Lift Measurements

(a) The lift of the valve disk, under testing conditions,
shal| be determined by suitable means to whatever degree
of adcuracy is imposed by the procedure under which the
valvg is being tested.

(W) In open- or vented-bonnet designs, when the top of
the gpindle may be exposed during the tests, an indicator
of appropriate range may be attached to the top of the
valye to indicate the movement of the spindle. In
closd-bonnet valves where the top of the spindle
canpot be exposed, arrangements shall be made to
perrpit indicating, reading, or recording spindle move-
menlt outside the valve bonnet or cap. In either case,
carel must be exercised that the arrangement does not
imp¢se an additional load on the valve spindle or interfere
withl the operation of the valve.

Exfroneous lift indications are possible under conditions
of tepting valves with fluids at elevated temperatures. The
temperature of the fluid may cause thermal expansion of:
the yalve parts, producing an erroneous initial reading,ofn
the lift indicator. When extreme accuracy in results is
desired, measures shall be taken to distinguish
between this thermal expansion and actual-valve lift.

8-2

8-3|IN-SERVICE TESTING PROCEDURES

8-3)]1 General Features of Tests

(a) These valve tests are (designed to ensure service
readiness for valve set pressure and operation, not neces-
sarilly to demonstrate tofal valve conformance to this Code
or its specifications~The test methods per para. 8-3.2 or
pard. 8-3.3 are acceptable to meet this requirement
subjpct to agreemient between the interested parties.

(h) As asaféty precaution, all operating personnel shall
be gropeflystrained in the appropriate test equipment
progedures, test preparations, and emergency plans.

Car shall be taken to nrotect nersonnel from-elevated
r r

1 1 £
tne-varve manuracturer:

(c) A suitable pressure measurement\instrument
meeting the requirements of para. 8-4.2shall befinstalled
at a location that allows accurate measurement ¢f system
pressure at the valve inlet. Other measurement instru-
ments used with various test deviges shall be ih confor-
mance with the requirements-of the device manyfacturer.

8-3.2 Test Methods

(a) Testing WithSystem Pressure. The pressufre to the
valve inlet is incfeased until the set pressure is|reached.
Observe and ypecerd the set pressure of the presspire relief
device andrany other desired or pertinent valve charac-
teristics{ Gradually decrease the inlet pressure juntil the
valve closes, and, if required, record the reseat pressure.
Thistest shall be repeated such that the operational char-
atteristics can be computed in accordance with the re-
quirements of subsection 9-3.

Test conditions such as ambient temperatufe, valve
temperature, fluid conditions, back pressures, afpd instal-
lation conditions should approximate the normal oper-
ating conditions under which the pressure relief valve
would be exposed.

Seat leakage testing should be conducted p
quirements of subsection 8-5.

(b) Testing With Other Pressure Sources. On|installa-
tions with pilot-operated pressure relief valvgs where
increasing system pressure above normal operatfing pres-
sure may not be desirable, a field test accessory may be
used in accordance with the valve manufacturer|s recom-

the re-

dance with the requirements of subsection 9-3
(c) Testing With Auxiliary Lift-Assist Devices.

temperature, noise levels, and escaping fluids during
testing. Prior to testing, a visual inspection of the valve
is recommended. Observations should include the
following as a minimum:

(1) gagging of the valve

(2) valve leakage

(3) inspection of discharge piping

(4) corrosion or residue

(5) installation of appropriate cap and lever
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installations where increasing system pressure above
normal operating pressure may not be desirable, auxiliary
lift devices may be used in accordance with the valve lift-
assist device manufacturer’s procedure and the manufac-
turer’s recommendations. An auxiliary lift-assist device
requires measurements of applied lifting force and
system pressure. The lift-assist device, in conjunction
with the system pressure, provides a supplemental
force (load) to overcome the spring force on the valve
disk. The calibrated lift-assist device is attached to the
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