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API Standard 526 Flanged Steel Safety-Relief Valves 3.1.5 built-up backpressure-the static discharge pressure at
API Standard RP 520, Part 1 Recommended Practice fdhe outlet of a pressure relief valve caused by the pressure drop
the Design and Installation of Pressure-Relieving Systems the discharge piping while the valve is discharging.

in Refineries 3.1.6 gagging device-a device, normally a screw (also
2.5 Federal Specification$? called test gag), used to prevent the pressure relief valve from
QQ-N-281 Nickel-Copper Alloy Bar, Rod, Plate, Sheet, opening during a hydrostatic pressure test of the equipment on
Strip, Wire, Forgings, and Structural and Special Shapegyhich it is installed.
Sections
QQ-N-286 Nickel-Copper-Aluminum Alloy, Wrought
(UNS N05500)
2.6 Military Standards and Specificatioris:
MIL-STD-167-1 Mechanical Vibrations of Shipboard
Equipment (Type |—Environmental and Type I|l—
Internally Excited)

3.1.7 inlet piping—when used in this specificatiprefers to
all piping and fittings between the source and the inlet
connection to the pressure relief valve.

3.1.8 instability (chatter, flutteB—an unstable operation of
the pressure relief valve characterized by rapid seating and
unseating of the disk during discharge. This hammering of the
MIL-STD-1330 Cleaning and Testing of Shipboard Oxy- disk on the seat can cause high Ioading forces WhiCh can lead

. o to damage and rapid failure of the seating and sliding surfaces.
gen, Nitrogen and Hydrogen Gas Piping Systems

MIL-F-1183 Fittings, Pipe, Cast Bronze, Silver Brazing, S-1-9 maximum system operating pressuitne highest

General Specification for pressure which can exist in a system, vessel, or component
MIL-F-20042 Flanges, Pipe and Bulkhead, Bronze (Silver””der normal (noncasualty) operating conditions. This is a
Brazing) normal (noncasualty) pressure which the pressure relief valve

MIL-P-46122 Plastic Molding Material and Plastic Extru- is not inte'nded to protect against. This pressure can be the
sion Material, Polyvinylidene Fluoride Polymer and Co- 'eSult of influences such as pump or compressor shutoff
polymer pressure, pressure regulating valve lockup (no flow) pressure,

MIL-R-17131 Rods, Welding, Surfacing and so forth.

MIL-S-901 Shock Tests, H.l. (High-Impact); Shipboard 3.1.10 opening pressure-the value of increasing inlet
Machinery, Equipment and Systems, Requirements for Static pressure of a pressure relief valve at which there is a

MS 16142 Boss, Gasket-Seal Straight Thread Tube Fittingneasurable lift, or at which the discharge becomes continuous

Standard Dimensions for by seeing, feeling, or hearing.
MS 51840 Plug, Machine Thread, O-ring 3.1.11 outlet piping (or discharge piping}when used in
2.7 Naval Sea Systems Command (NAVSEA): this specificationrefers to all piping and fittings between the
Drawings: pressure relief valve outlet connection and the main, tank, or
803-1385884 Unions, Fittings and Adapters, Butt andatmosphere to which the pressure relief valve relieves.
Socket Welding, 6000 PSI, WOG IPS 3.1.12 popping pressure-the value of increasing inlet static
803-1385943 Unions, Silver Brazing, 3000 PSI, WOG IPS pressure at which the disk moves in the opening direction at a
for UT Inspection faster rate as compared with the corresponding movement at
803-1385946 Unions, Bronze Silver Brazing, WOG, for UT higher or lower pressures. It generally applies to valves with
Inspection compressible fluid service such as steam, gas, and so forth.

3. Terminolo 3.1.13 pressure relief valve-an automatic pressure reliev-
' oy ing device actuated by the static pressure upstream of the valve

3.1 Definitions: _ . _ and characterized by either rapid opening (pop action for gas,
3.1.1 accumulatior-the increase in static pressure aboveyapor, or steam) or gradual opening (for liquids).

the set pressure during discharge through the valve, when the
valve passes the rated flow. Accumulation is expressed iﬂe

pound-force per square inch of as a percent of the set pressu erIief valve—primary pressure zoneefers to all portions of the
- . essure-containing envelope subject to inlet presseend-
3.1.2 accumulation pressurethe set pressure plus the ac- [) 9 P ) P

cumulation. Accumulation pressure is expressed in oundary pressure zonaefers to all portions of the pressure-
' . P P P containing envelope subject to outlet or discharge pressure
force per square inch gage.

3.1.3 blowdown—the difference between the set pressure(mdUdes sprlng housing .Of nonvented valves). .
3.1.15 relieving capacity (also called flow capacitythe

and the reseating pressure. Blowdown is expressed in pound- . : \ .
force per square inch or a percent of the set pressure. THYessure relief valve is defined as the quantity of pressure

accumulation and blowdown establish the operating band dpedlum r_ellevmg through the. pressure relief valve at the
the pressure relief valve at a particular set pressure. accumulation pressure such as: pound per hour of steam, gallon

3.1.4 blowdown pressure-the set pressure minus the blow- per minute of water at 70°F,_or SCF.M (standa_lrd cubic feet per
down. Blowdown pressure is expressed in pound-force pe'fn'nUte at 60°F and 14.7 psia) of ar, .as app!lcab_le. _
square inch gage. 3.1.16 set pressure-the value of increasing inlet static

pressure at which a pressure relief valve displays one of the
- operational characteristics as defined ungjgening pressute

13 Available from Standardization Documents Order Desk, Bldg. 4 Section D,OF start-to-leakpressure. Set pressure is expressed in pound-

700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. force per square inch gage.

3.1.14 primary and secondary pressure zones of pressure
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3.1.17 set pressure rangethe range over which the set  5.1.8 Blowdown limits, if different than specified in 7.7.
pressure can be adjusted with the installed spring. 5.1.9 Envelope dimensions, if not covered in Table 13 and
3.1.18 set pressure toleraneethe permissible plus or mi- Table 14.
nus deviation from the specified set pressure. Set pressure5.1.10 Supplementary requirements, if any (see S1 through
tolerance is expressed in pound-force per square inch or asSb).
percent of the set pressure. i i
3.1.19 source—when used in this specificatiorefers to the 6+ Valve Coding And Construction
pressure container being protected from overpressure by the6.1 Valves shall incorporate the design features specified in
pressure relief valve, for example, piping main, pressure vessél2 and 6.3.
or tank, casing, and so forth. 6.2 Valve Specification CodirgBasic valve design fea-
3.1.20 start-to-leak pressure-the value of increasing inlet tures shall be specified and recorded using the following valve
static pressure at which the first bubble occurs when a pressugeding system. The valve specification code contains nine
relief valve for compressible fluid service of the resilient diskfields of information, which describe the construction features
design is tested by means of air under a specified water seal @f the valve. Each of these nine fields are further assigned their

the outlet. respective codes in accordance with Tables 1-7.
3.1.21 superimposed backpressur¢he static pressure on JRsprs—— l ’ I l | 1 I ’
the discharge side of a pressure relief valve prior to the opening I ‘ ‘

of the pressure relief valve. This pressure exists where the _
pressure relief valve discharges into a common pipeline shared Vi gb &t oy e ®)

with other pressure sources such as pressure relief valves, or ©Oulst size Code (Table 6)
. . . Inlct End Connection Code (Table 7)
into a pressurized or closed system. This pressure may have the  outiet ind Connection Code (Table 7)

Bonnett Construction Code {Table 8)

effect of changing the set pressure of the pressure relief valve.  puatvifing Device Code (Table 9)

3.;.22 top-guided valve—this type of valve has all the. S:ffﬁ‘.,i‘?i:i:iﬁ:’ﬁ:éﬁ:?z’;:iﬂem
guiding, rubbing, or contacting surfaces on the discharge side
of the seat. . _ .
o 6.3 Constructior—Valve construction shall be in accor-
4. Classification dance with the requirements specified in 6.3.1-6.3.19.
4.1 Pressure relief valves shall be of the following types and 6.3.1 The materials of construction for various valve com-
material grades: ponents are detailed in Table 8 for Type | valves and Table 9 for
4.1.1 Type |—For Steam Service Types Il and Ill valves.
4.1.1.1 Grade A—Alloy steel construction (for steam ser-  6.3.2 General RequirementsThe valve shall be self-
vice temperatures up to 1000°F) (see Table 8). contained, single-seated, and spring-loaded where the inlet
4.1.1.2 Grade B—Carbon steel construction (for steam pressure is directly sensed under the spring-loaded disk. The
service temperatures up to 775°F) (see Table 8). valve shall incorporate only a single inlet and a single outlet
4.1.2 Type ll—For Air, Gas Service connection. _
4.1.2.1 Grade G—Bronze or stainless steel construction (for  6.3.3 Pressure-Temperature RatingsThe pressure-
air, gas service excluding oxygen) (see Table 9). temperature ratings of a pressure relief valve consist of ratings
4.1.2.2 Grade D—Ni-Cu alloy construction (for oxygen) for the primary and secondary pressure zones.
(see Table 9). 6.3.3.1 Pressure-Temperature Rating of the Primary Pres-

4.1.3 Type lll—For Liquid Service (except hydraulic oil) ~ sure Zone-This shall correspond to the rating of the inlet end
4.1.3.1 Grade E—Ferrous construction (for noncorrosive connection, and is given in Table 10.
liquids, such as fuel oil, water, steam condensate, and so forth) 6.3.3.2 Pressure-Temperature Rating of the Secondary Pres-

(see Table 9). sure Zone-The secondary pressure zone shall withstand the
4.1.3.2 Grade F—Nonferrous construction (for corrosive higher of the following: ' o
liquids, such as seawater, and so forth) (see Table 9). (@ 150 % of maximum backpressure buildup specified in

7.9.
5. Ordering Information (b) 600 psig (for Type I, Grade C and Type Ill, Grade F

5.1 Ordering documentation for valves under this specificavalves only).
tion shall include the following information, as required, to

describe the equipment adequately. TABLE 1 Valve Type and Material Code
5.1.1 ASTM designation and year of issue. o
5.1.2 Valve specification code (see 6.2). Valve Classification Valve Type and Material
5.1.3 Quantity of valves. Valve Type Material Grade Code

5.1.4 Maximum inlet temperature. :
5.1.5 Set pressure. I

5.1.6 Required relieving capacity (flow) at the accumulation I
pressure. :::
5.1.7 Installation limitations data, if different than specified As specified as specified

in 7.9.

TMOO® >
ol wWN R
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TABLE 2 Codes for Valve Inlet/Outlet Pipe Size

Nominal valve inlet or

outlet pipe size, in. 025 038 050 0.75 1.00 1.25 1.5 2.0 2.5 3.0 35 4.0 5.0 6.0 8.0 10.0 A.s.
(NPS) specified
Code A B C D E F G H J K L M N P R T w
TABLE 3 End Connection Codes for Valve Inlet and Outlet Ports 6.3.5.3 Vented-bonnet construction valves shall incorporate
Note 1—Unless otherwise specified in the purchase order (Code W)@ threaded vent hole in the bonnet for the discharge of pressure
all ANSI flanges shall have raised faces. medium into the atmosphere. The discharge flow released
Note 2—Unless otherwise specified in the purchased order (Code W)through the vent hole shall be minimal. The vent hole shall be
all Navy flanges shall be plain and without preinserted rings. capable of attaching a pressure-tight MS straight-threaded tube

fitting to divert the pressure relief to a distant location. The
nominal tube fitting size shall be in accordance with Table 11.
Type!| Typell Valves  For Type Ill The vent hole shall be in accordance with MS 16142. Valves
Grades Grade Grade Grade Grade shall be furnished with a vent plug in accordance with MS
Aand € b E F 51840 to keep the dirt away and to allow hydro testing. A

Codes for Valves

Type of End Connection

B . . .
ANS| Flanged por ANS| BI85 A A warning tag instructing the mandatory removal of the vent plug
Class 150 ' after valve installation must also be attached to the valve vent
ANSI Flanged per ANS| B16.5 B B plug.
Class 300
ANS! Flanged per ANSI B16.5 c c 6.3.5.4 There shall bg one bonnet for each valve body of a
Class 600 particular nominal inlet size and pressure-temperature rating. It
ANCSII Fla;Og:d per ANSI B16.5 D shall be capable of housing any of the springs required to span
ass H
ANS! Flanged per ANSI B16.5 E the applicable set.pressure ranges.
Class 1500 6.3.6 Internal Trim
SBU, per MIL-F-1183 (400 psi) F F . ;
Union-End, per Drawing G 6.3.6.1 For Type | valves, valves shall be provided with a
803-1385946 (1500 psi) threaded seat ring which shall be welded or nickel-brazed
Unggg-liggégg I(Dgrggvgng ) H circumferentially to the body. The valve body shall have
- psi . . L. .
Union-End, per Drawing | sufficient metalf at 'Fhe seat section, to permit |_nstallat|on of a
803-1385884 (6000 psi) separate seat ring, if required as a service repair. When the seat
g—!n- tong n!PP:e We:geg 828095')_) 'E ring is a part of the inlet flange raised face, such as in full
—in. Long nipple welde psi . . . .
6-in. Long nipple welded (3000 ps) M nozzle valves, no welding or brazing is required.
6-in. Long nipple welded (6000 psi) N 6.3.6.2 For Types Il and lll valves, the valve shall have a
Nal"gof'linge"' per MIL-F-20042, P replaceable seat ring. The seat ring shall be either threaded-in
Navy flanged, per MIL-F-20042, R or retained by a cage construction and shall be easily replace-
250 Ib able, using hand tools, after extended service.
Navy flanged, per MIL-F-20042, T

400 Ib 6.3.6.3 The valve disk to valve seat sealing must be metal to
As specified w w w wow metal for Type | valves and metal to nonmetal for Type Il and
Type 1l valves.
6.3.6.4 The disk or the disk holder assembly shall be
top-guided. Bottom-guided valves (also known as wing-guided
(c) ANSI B16.34, Class 150 pressure rating (for Type |,valves), or other construction valves where all or part of the
Grades A and B and Type IlI, Grade E valves only). guiding surfaces are under the disk, are not permitted. Guiding
6.3.4 Body Construction-The valve shall be of the angle- surfaces (bushings and posts) shall have the properhardness,
body design. It shall be constructed so that the seat will nofinish, concentricity, parallelism, clearances, length, and rigid-
become distorted relative to the disk, and valve operation is naty to prevent binding or seizing and to ensure proper seating
adversely affected by internal pressure and temperature.  under all operating conditions. These alignment requirements
6.3.5 Bonnet Construction (Spring Housing) shall be maintained with interchangeable parts and under any
6.3.5.1 For Type | valves, the bonnet shall be attached to thiplerance stackup.
body with bolted flanges. Type |, Grade A valves must have 6.3.7 Interchangeability—In no case shall the parts be
exposed spring bonnets—the discharge flow released througthysically interchangeable in a valve unless such parts are also
the open bonnet shall be minimal. For Type Il and Type lllinterchangeable with regard to function, performance, and
valves, the bonnet shall be attached to the body with boltedtrength. Where machining is required after installation of a
flanges, or a threaded union connection. seat ring or guide to maintain critical concentricity or align-
6.3.5.2 For pressure-tight (nonvented) bonnet constructioment dimensions, detailed instructions must be provided with
valves (for air/gas and liquid applications), there shall be neeach repair part.
discharge of pressure medium into the atmosphere from the 6.3.8 Spring—The spring shall be designed so that the full
bonnet or from the body-to-bonnet joint. lift spring compression shall be no greater than 80 % of the
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TABLE 4 Bonnet Construction Codes

Type of Bonnet Code for Type | Valve

Code for Type Il Valve

Code for Type Il Valve

Construction
Grade A Grade B Grade C Grade E Grade F
Vented bonnet not applicable A A A A
Pressure-tight not applicable B B B B
bonnet
Open bonnet C not applicable not applicable not applicable not applicable not applicable

(exposed spring)

TABLE 5 Hand-Lifting Device Codes

TABLE 8 Materials of Construction for Type | Valves

Is Hand-Lifting Code for Type | Code for Type Il Code for Type Il Name of Part Grade A Grade B
E\i\‘;‘t’r']cfhsa‘:\'lff Valves Valves Valves Body, bonnet, ASTM A 182 Grade F11, ASTM A 105
. and yoke F22 ASTM A 182 Grade F11,
Yes 1 1 1 F22
No not applicable 2 not applicable ASTM A 217/A 217M ASTM A 216/A 216M
Grade WC6, WC9 Grade WCB
ASTM A 217/A 217M
. . Grade WC1, WC6
TABLE 6 Gagglng Device Codes ASTM A 351/A 351M
Grade CF3, CF3M,
Is Gagging Device Code for Type | Code for Type Il Code for Type Il CF8, CF8M
Required With the Valves Valves Valves Metallic disk Haynes 25 or Stellite ASTM A 276, A 479
Valve? and seat ring (wrought Stellite 6B, /A 479M Types 302,
Yes 1 1 1 ca_st) _ 304, 316, 410, 430
No > > > Stellite 6 or an inlay of ASTM A 351/A 351M

TABLE 7 Valve Envelope Dimensions Code

Requirement to Meet Listed Envelope Dimensions Code
The valve meets the envelope dimensions listed in 1
Table 12 and Table 13.
The valve does not meet the envelope dimensions 2

listed in Table 12 and Table 13.

nominal solid deflection. The permanent set of the springstem
(defined as the difference between the free height and height
measured 10 min after the spring has been compressed sogg
four times at room temperature) shall not exceed 0.5 % of the
free height. Spring ends shall be squared and ground.

6.3.9 Threads—Threads shall conform to ANSI B1.1. Pro-
visions shall be incorporated to prevent the accidental loosen-
ing of threaded parts. Pipe threads and lock-washers shall not
be used.

6.3.10 Bearing Surfaces-Nut- and bolt-bearing surfaces
and their respective mating surfaces on the valves shall bgedy boits
machine finished. and nuts

ings

Stellite not less than
%32 in. thick. Where

inlays are used, welding

rod shall be in accord-
ance with Type MIL-
RCoCr-A of MIL-R-
17131 and base
materials shall be one
of the following: ASTM
A 351/A 351M Grade
CF3, CF3M, CF8,
CF8M

ASTM A 276 Types 302,
304, 316, 347

ASTM A 276, A 479/
A 479M Types 302,
304, 316, 410, 430

ASTM B 637 (Inconel
X750)

ASTM A 193 Grade B16
ASTM A 194 Grade 4

Grades CF3, CF3M,
CF8, CF8M

QQ-N-281, QQ-N-286
ASTM A 494/A 494M

ASTM A 276, A 479/
A 479M Types 302,
304, 316, 410, 430

ASTM A 1254

ASTM A 227/A 227MA

ASTM A 229/A 229MA

ASTM A 231/A 231MA

ASTM A 276

ASTM A 6894

ASTM A 313

ASTM B 637 (Inconel
X750)

ASTM A 193 Grade B7,
B16 ASTM A 194 Grade
2H, 4

6.3.11 Stem Packing-A stuffing box, O-rings, or any other
nonmetallic materials shall not be permitted on the stem/disk
guiding surfaces.

6.3.12 Hand-Lifting Device—When specified (see 6.2),

AElectroless nickel plated (ENP) or zinc plated.

6.3.13 Gagging Device-When specified for system test

valves shall be provided with a hand-lifting device so that theypurposes (see 6.2), a gagging device shall be supplied with the
may be operated by hand for testing purposes with an inletalve. Valves shall be constructed to be gagged without

pressure of 75 % of the set pressure. Type | and Type Ill valvealteration of the set point. The gagging screw shall be provided

must be furnished with a hand-lifting device. The necessaryvith a knurled or wing nut-type head to discourage the use of

lever or tool shall be furnished as part of the valve. For valvesvrenches when gagging the valve. The gagging device shall be
requiring pressure-tight (nonvented) bonnets, a stuffing box oconstructed to minimize the possibility of overlooking its

a seal on the shaft of the hand-lifting device which will have noremoval after test and shall include a tag or other warning to

effect on the valve set pressure and the valve lift, shall behis effect. The gagging device shall be designed to prevent the
required. installation of a valve cap over the gagging device.
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TABLE 9 Materials of Construction for Types Il and Il Valves

Name of Part

Type Il, Grade C

Type Il, Grade D

Type lll, Grade E

Type Ill, Grade F

Body, bonnet, and yoke

Metallic disk and seat ring

Stem

Springs

Body bolts and nuts

Diaphragm, gasket,
and so forth

Nonmetallic disk insert

ASTM B 61, B 62

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 351/A 351M Grade
CF3, CF3M, CF8, CF8M

ASTM B 61, B 62

QQ-N-281, QQ-N-286,

ASTM A 494/A 494M

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 351/A 351M Grade
CF3, CF3M, CF8, CF8M

QQ-N-281, QQ-N-286

ASTM B 21

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 1254

ASTM A 227/A 227MA

ASTM A 229/A 229MA

ASTM A 231/A 231MA

ASTM A 276, A 313

ASTM A 6894

ASTM A 193, A 194, B 164

ASTM F 467, F 468

TFE or reinforced TFE, nitrile
(Buna-N), fluorocarbon-
rubber (viton)

TFE or reinforced TFE

Plastic in accordance with
MIL-P-46122

Plastic in accordance with
ASTM D 5204

QQ-N-281, ASTM A 494/
A 494M

QQ-N-281, QQ-N-286
ASTM A 494/A 494M

QQ-N-281, QQ-N-286

QQ-N-281, QQ-N-286

QQ-N-281, QQ-N-286
ASTM B 164
TFE or reinforced TFE

TFE or reinforced TFE

Plastic in accordance with
MIL-P-46122

Plastic in accordance with
ASTM D 5204

ASTM A 105
ASTM A 216/A 216M Grade
WCB

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 351/A 351M Grade
CF3, CF3M, CF8, CF8M

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 351/A 351M Grade
CF3, CF3M, CF8, CF8M

ASTM A 276/A 479/A 479M
Types 302, 304, 316, 410,
430

ASTM A 1254

ASTM A 227/A 227MA

ASTM A 229/A 229MA

ASTM A 231/A 231MA

ASTM A 276, A 313

ASTM A 6894

ASTM A 193

ASTM A 194

TFE or reinforced TFE, nitrile
(Buna-N), fluorocarbon-
rubber

TFE or reinforced TFE

Plastic in accordance with
MIL-P-46122

Plastic in accordance with
ASTM D 5204

ASTM B 61, B 62
ASTM B 148 Grade 958

QQ-N-281, ASTM A 494/A 494M

QQ-N-281, QQ-N-286
ASTM A 494/A 494M

QQ-N-281, QQ-N-286
ASTM B 21

QQ-N-281, QQ-N-286

QQ-N-281, QQ-N-286

ASTM B 164, F 467, F 468

TFE or reinforced TFE, nitrile
(Buna-N), fluorocarbon-
rubber

TFE or reinforced TFE

Plastic in accordance with
MIL-P-46122

Plastic in accordance with
ASTM D 5204

AElectroless nickel plated (ENP).

TABLE 10 Pressure Temperature Ratings of Valve
End Connection Code . .
(See Table 3) Type of End Connection Pressure-Temperature Rating (see 6.3.3)
Athru E ANSI Flanged Refer to ANSI B16.5
F SBU, MIL-F-1183 (400 psi)
G Union-End, Drawing 803-1385946 (1500 psi) Nominal Design Design Shell Test
H Union-End, Drawing 803-1385943 (3000 psi) Pressure, Pressure, Temperature, Pressure,
| Union-End, Drawing 803-1385884 (6000 psi) psi psig °F psig
K 6-in. long nipple welded (400 psi)
L 6-in. long nipple welded (1500 psi) 400 480 165 800
M 6-in. long nipple welded (3000 psi) 1500 1800 165 2250
N 6-in. long nipple welded (6000 psi) 3000 3600 165 4500
6000 7200 165 9000
PR, T Navy flanged, MIL-F-20042 refer to MIL-F-20042
w as specified as specified

6.3.14 Accessibility—Valves shall permit adjustment and provided with a locknut and cap, or other suitable means, to

repair without removal from the line.
6.3.15 Valve Adjustment

prevent accidental change of adjustment.

6.3.15.2 Valves shall have adjustable blowdown using

6.3.15.1 Means shall be provided for adjusting the seblowdown ring(s). Positive means shall be used to lock the
pressure setting with the valve under pressure. The adjustirggdjusting ring(s) in place by use of adjustable ring pins(s). The
screw shall have right-hand threads so that clockwise rotatiopin(s) shall be installed through the penetration hole in the

increases the set pressure. The adjusting device shall bewer valve body.
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TABLE 11 Nominal Tube Sizes (Inches) for Vented-Bonnet 6.3.19 Asbestos material is not permitted in the valve
Valves construction.
Valve Inlet Size Nominal Tube Size 7. Performance Requirements

8:3?3 8:2;? 7.1 All valves shall meet the requirements of 7.2 through
0.500 0.375 7.10.
‘1’-328 g-ggg 7.2 Range of Set Pressure Adjustmeifitor Type | and Type
1250 0.500 Il valves, the set pressure shall be adjustable over a range of
1.500 0.625 at least+10 % of the specified set pressure, for set pressures up
g-ggg 8-352_,3 to 250 psig; and when the specified set pressure exceeds 250
3.000 0750 psig, this range shall be:5 %. For Type Il valves, the set
4.000 1.000 pressure shall be adjustable over the set pressure range
2-888 i-ggg specified in Table 14. If required, more than one spring may be
8.000 1950 used to accomplish this.

7.3 Operation—Valves shall operate without instability

e B ——>

.06
(a) SBU End (h) Flanged End
Connections Connections

NoTe—Pictorial representations are for illustrative purposes only, and do not imply design. Dimensions for SBU end valves do not include length of nut or tailpiece.

FIG. 1 Typical End Connections

6.3.16 Valve Envelope DimensionsUnless otherwise throughout their full range of capacity. Types | and Il valves
specified in the ordering data, valves must meet the overaBihall open with a clear, sharp pop. Valve closure shall be clear
envelope dimensions shown in Table 12 for Type | valves an@nd sharp when the inlet pressure is reduced to the blowdown
Table 13 for Types Il and Il valves. pressure. Type lll valves shall open/close gradually, without

6.3.17 Cleaning—Type II, Grade D valve parts (for oxygen instability, in response to the increase/decrease in pressure over
service) shall be cleaned in accordance with MIL-STD-133Qhe opening pressure.
and maintained oxygen clean. 7.4 Hydrostatic Shell Test PressureThe valve shall show

6.3.18 Sealing—Means shall be provided in the design of no signs of external leakage, permanent deformation, or
all valves for sealing all external adjustments such as sedtructural failure when subjected to the hydrostatic shell test
pressure. Seals shall be installed by the manufacturer gressure specified in 8.2.
assembler at the time of initial shipment and after field 7.5 Set Pressure ToleraneeFor all types of valves, the set
adjustment or repair of the valves by either the manufacturepressure tolerance, plus or minus, shall not exceed the follow-
his authorized representative repairer, or the user. Seals shall lregy: 2 psi for set pressures up to 70 psig, 3 % for set pressures
installed in such a manner as to prevent changing the adjustver 70 psig up to 300 psig, 10 psi for set pressures over 300
ment without breaking the seal and, in addition, shall serve apsig up to 1000 psig, and 2 % for set pressures over 1000 psig.
a means of identifying the manufacturer, assembler, repairer, or 7.6 Accumulatior—Valves shall be sized to pass the speci-
user making the adjustment. fied flow (see 5.1.6) without permitting the inlet pressure
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TABLE 12 Valve Envelope Dimensions (Inches) for Type | Valves (See Fig. 1)

Note 1—Variations for A and B dimensions are0.06 in. C is the maximum dimension shown.
Note 2—Dimensions not shown in the table shall be in accordance with API 526. If dimensions are not shown in Table 12, or are not listed in API
526, they should be agreed upon between the buyer and the valve supplier.

Type of Inlet X Outlet End Connections

Inlet Outlet ANSI 300 X ANSI 600 X
Size Size ANSI 150 ANSI 150
A B C A B C A B C A B C A B C A BCABCABTC

0.25 0.25

0.25 0.50

0.50 0.50 3.2 3.2 3.2 35

0.50 1.00

0.75 0.75 3.2 3.2 3.2 35

1.00 1.00 35 35 3.4 3.7

1.00 2.00

1.25 1.25 3.7 3.7 3.7 4.0

1.50 1.50 4.7 4.7 4.7 5.0

1.50 2.00

1.50 2.50

2.00 2.00 4.7 4.7 4.7 5.0

2.00 3.00

2.50 2.50 5.5 55 55 5.7

3.00 3.00 6.4 6.0 6.4 6.2

3.00 4.00

3.50 3.50

4.00 4.00 7.0 7.0 7.0 7.2

4.00 5.00

4.00 6.00

5.00 5.00

6.00 8.00

8.00 10.0

TABLE 13 Valve Envelope Dimensions (Inches) for Type Il, Grade C, and Type |l Valves (see Fig. 1) (Without Tailpieces and Nuts)

Note 1—Variations for A and B dimensions are0.06 in. C is the maximum dimension shown.
Note 2—Dimensions do not include length of nut or tailpiece.
Note 3—Dimensions not shown in the table should be agreed upon between the buyer and the valve supplier.

Type of Inlet and Outlet End Connections

Inlet  Outlet  MIL-F-1183 SBU- 803-1385946 803-1385943 803-1385884  MIL-F-20042 MIL-F-20042  ANSI Class 150 ANSI Class 300
Size  Size 400 PSI Union Union Union Flanged, 150# Flanged, 250# Flanged Flanged
1500 PSI 3000 PSI 6000 PSI

A B C A B C A B C A B cC A B C A B cC A B C A B C

025 0.25 2.6 26 120 26 26 120 26 26 130 26 26 13.0 3.0 3.0 130 3.0 3.0 13.0 3.0 3.0 13.0
037 037 2.6 26 120 26 26 120 26 26 130 26 26 130 3.0 3.0 130 3.0 3.0 130 3.0 3.0 13.0
0.50 0.50 2.6 26 120 26 26 120 26 26 130 26 26 13.0 3.0 3.0 13.0 3.0 3.0 13.0 3.0 3.0 13.0
0.50  1.00 30 35130 30 35 130 3.0 35 130
0.75  0.75 2.6 26 120 26 25 120 26 26 130 26 25 130 3.0 3.0 130 3.0 3.0 130 3.0 3.0 13.0
1.00 1.00 3.1 31 150 31 31 150 31 31 160 31 31 160 35 35150 35 35 150 35 35 150
1.00 2.00

125 125 3.2 32 155 32 32 155 32 32 165 32 32 165 38 3.8 160 38 3.8 16.0 3.8 3.8 16.0
150 1.50 4.0 40 170 40 40 170 40 40 180 40 4.0 180 47 47 170 47 47 170 47 47 170
150 2.00 4.5 40 190 45 40 190 45 40 200 45 4.0 200 47 47 180 47 47 180 47 47 180
150 250 55 47 185 55 47 185 55 4.7 185
2.00 2.00 4.5 45 185 45 45 185 45 45 195 45 45 195 47 47 180 47 4.7 180 47 4.7 180
2.00 3.00

250 250 5.5 55 210 55 55 210 55 55 220 55 55 220 55 55190 55 55 190 55 55 19.0

3.00 3.00 6.0 55195 6.0 55 195 6.0 55 195
3.00 4.00

350 3.50 6.0 55195 6.0 55 195 6.0 55 195
4.00 4.00 65 65240 70 7.0 245 70 7.0 245
4.00 5.00

4.00 6.00 9.0 65300 90 65 300 9.0 6.5 30.0
5.00 5.00 65 65240 70 7.0 245 70 7.0 245
6.00 8.00 10.0 9.5 28.0 10.0 9.6 28.0 10.0 9.6 28.0
8.00 8.00 10.0 10.0 28.0 10.0 10.0 28.0 10.0 10.0 28.0
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TABLE 14 Range of Set Pressure Adjustment for Type Il Valves TABLE 16 Effective Discharge Areas (A), “in.?
Nominal Pressure Rating, Minimum Required Set Maximum Required Set Valve (A) for Steam (A) for Air/Gas (A) for
Ib/in.? gage Pressure, Ib/in.? gage Pressure, Ib/in.2 gage Inlet Size Valves Valves Liquid Valves
400 L 460 0.250 0.018 0.016 0.011
1500 460 1725 0.375 0.041 0.035 0.024
3000 1725 3450 0.500 0.132 0.141 0.096
6000 3450 6875 0.750 0.162 0.141 0.096
1.000 0.285 0.249 0.160
1.250 0.444 0.389 0.280
1.500 0.638 0.559 0.432
(source static pressure) to rise beyond the accumulation pres- g-ggg iégg 2-223 233‘2‘
sure. The accumulation_ (ove_rpressu_re) shall not exceed 10 % 3400 2560 2950 2000
of set pressure, or 3 psi, whichever is greater. The valve shall  4.000 4.550 3.990 3.727
show no signs of instability. AVariation allowed on the discharge areas is +15 %, -0 %.

7.7 Blowdown Limits—Unless otherwise specified in the
ordering data (see 5.1.8), valves shall operate satisfactorily

with the following blowdown pressure setting: effective discharge area does not include impact as a result of installation
7.7.1 For Type | and Type Il valves, the maximum blow- limitation in accordance with 7.9.
down limit shall be 3 psi or 7 % of the set pressure, whichever Example 1, Steam Service:
. ter Given: Flow medium = saturated steam
IS greater. . L Upstream pressure = 100 psig
7.7.2 For Type lll valves, the maximum blowdown limit Accumulation = 10 %
shall not exceed 15 % of the set pressure or 3 psi, whichever is Required flow through valve = 1774 Ib/h
Calculate: A (effective discharge area of valve)
greater. ) ) . For steam service, use formula “C-10" in APl RP520,
7.8 Seat Tightness-With an inlet pressure at or above the Part 1, Appendix C

minimum allowable blowdown pressure setting, the valve shall
seat tightly. No through seat leakage under this condition shall
be allowed (see Table 15).

7.9 Installation Limitation—Valve operation shall not be
adversely affected (loss of capacity or instability) by an inlet where:
piping pressure loss of up to 25 % of the relief valve maximum A
permitted blowdown or an outlet piping breakpressure buildupW
of up to 10 % of the set pressure, or both. Where the * pressure; and

installation will subject the valve to more severe piping g correction factor as a result of amount of superheat in steam
restrictions, this information shall be noted in the ordering data = 1.0 for saturated steam.

(See 5-1-7)- ) . Then substituting these values in the Eq 1,
7.10 Effective Discharge Area (A)Valves shall meet the

effective discharge areas (A) specified in Table 16 based on

B w
A= 5P K, @

effective discharge area of valve,3n.
required flow through valve, Ib/h;
upstream relieving pressure, psia = 124.7 at 100-psig set

flow tests and neglecting any inlet/outlet losses (in accordance S 112747‘7"X 5= 0.285 i @
with API Standard RP520, Part 1, Appendix C). : :
Example 2, Air Service:

Note 1—To calculate the required effective discharge area for a given Given: Flow medium = air
relief capacity requirement, see the following examples for steam, gas, Upstream pressure = 100 psig
and liquid services (for additional details, refer to API RP520, Part 1, Accumulation = 10 %
Appendix C): Temp_erature = 60°F

. Required flow through valve = 556 SCFM

.NOTE 2—The formulae §hown in Examples 1, 2, and 3 are for valves Calculate: A (effective discharge area of valve)
with vented/exposed spring construction bonnets. Nonvented bonnet For air service, use formula “C-3" in API RP520, Part 1,
valves generally have much lower capacity and the valve manufacturer Appendix C

should be consulted to obtain their capacities. Also, the calculated

VA/TZG
TABLE 15 Allowable Seat Leakage Rates A= T175CKP.K. ?3)
. 1"™b
Valve Test Type of Maximum Allowable Seat
Type Medium Seat I':Aeizsil:sgri 2v:]rina Period of where
- — - A = effective discharge area of valve,ip.
! steam metallic no visible evidence of steam C = coefficient determined by ratio of specific heats, forQir 356;
fi'l(:tgiz gz\?vgéh:g‘;?:g K = effective coefficient of discharge = 0.975 for formula “C-3;”
a dark background VvV = reqwred rovl/ through valve, standard cubic feet per min at 14.7
I air or nitrogen nonmetallic  no visible leakage as psia and 60 '_:; ) ] ]
gas indicated by a sub- P, = upstream relieving pressure, psia = 124.7 at 100-psig set
merged underwater or pressure;
_ a soap bubble test K, = correction factor as a result of back pressure = 1.0 from “Figure
n water nonmetallic no visible leakage c-1"
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T = absolute temperature of the inlet air, °F + 460 = 520°F for given 9. Marking
_ Ga;, ~ . 9.1 Each valve shall be plainly and permanently marked by
e o o toq cata,  the manufaciurer with the required cata n such a way that the
Then subsituting these values in the formula marking will not be obliterated in service. Th.e marking may be
’ placed on the valve or on a corrosion-resistant plate perma-
A=t 17535365V6 >5<28 ;7;2 ?214'07>< o= 02490 (4) nently attached to the valve. The following data is required:
: : : : 9.1.1 Name of the manufacturer;
Exgi’\’/’gf g]oquqig diengvffl-‘v or 9.1.2 Manufacturer’s design or type number;
Upstream pressure = 100 psig 9.1.3 Valve specification code;
Accumulation = 10 % 9.1.4 Size in. (nominal pipe size of the valve inlet);
Required flow through valve = 25.2 gpm i
Caﬂ:glat_e: A (eﬁectise discharg:a ar?%pof valve) 9.1.5 Set pdres?ure_ —pS_I, licable):
For liquid (water), use formula “C-7” in APl RP520, Part 9.1.6 Rated re leving CapaC|ty (as applica e)-
1. Appendix C Note 3—The information listed in 9.1.5 and 9.1.6 must be placed on a
corrosion-resistant plate permanently attached to the valve.
A gpm/G ) 9.1.6.1 Pounds per hour of saturated steam at an overpres-
38.0KK K,K,+/1.25P — P, sure of 10 % of set pressure or 3 psi, whichever is greater, for
. valves used in steam service; or
VAVhere'_ effective discharde area of valve 3 9.1.6.2 Gallon per minute of water at 70°F at an overpres-
gpm — Flow rate ,equirgd through the v’aII\]/.e, galimin; sure of 10 % of set pressure or 3 psi, whichever is greater, for
G = specific gravity of the liquid at flowing temperature = 1.0 for valves used in water service; or
water at rated conditions; 9.1.6.3 SCFM (standard cubic feet per minute at 60°F and
K = coefficient of discharge = 0.62; 14.7 psia) of air at an overpressure of 10 % of set pressure or
Ko = ;?Figcg/toy;é’é[]en:ﬂ?ar;iL"’:]ths’gg‘?ﬁ:"’i‘“jreeoélﬁf/" overpressure =0.63 nsj whichever is greater, for valves used in air or gas service.
K, = capacity for correctior'l factor ags a resu'lt of back pressure = 9'.1'6'4 For Type | Va""?s (Wh_gre the outlet size IS.Iarge.r th?”
1.0, see “Figure C-5:" the inlet size), the effective orifice area letter designation in
K, = capacity correction factor as a result of viscosity = 1.0, see accordance with API 526 must be stamped.
“Figure C-6;” 9.1.7 Service fluid (line medium).
P = setpressure, psig = 100; and 9.1.8 Manufacturers’ serial number identifying the valve.
P, = back pressure, psig = 0.0 for given data. The serial number should be stamped on the body and placed
Then substituting these values in the formula, adjacent to the namep|ate'
252X /1.0 9.1.9 Range of set pressure adjustment.
A= 38.0% 0.62% 0.6% LOX L.OX 4/1.25X100- 0.0 9.2 All connections (inlet, outlet, drain, and so forth) shall
= 0.160in? (6) be permanently marked to aid in correct installation of the

pressure relief valve.

8. Tests Required _
) ) . 10. Quality Assurance System
8.1 Each production valve must pass the tests outlined in 8.2 . L .
and 8.3 10.1 The manufacturer shall establish and maintain a quality

assurance system which will ensure that all the requirements of

disk and spring assembly removed and seat blanked off. TH is specification are satisfied. This system shall also ensure
following two separate hydrostatic shell tests for a minimum ofthat all valyes will perfo_rm In a 5|r.n|.lar manner to those_
3 min shall be performed:aj Water or air/nitrogen at a test representative valves subjected to original testing for determi-
pressure (see Table 10) shall be applied to the valve inidtaion of the_ operatmg_and flow characteristics.
(primary pressure zone) to verify conformance to 7k.For _10.2 A written desprlptlon of thg system the manufacturer
valves with pressure-tight bonnet construction only, water oW'” l;]se shall hb_e gva_llable for review and acceptance by the
air/nitrogen at a test pressure specified in 6.3.3.2 shall pRUrchaser or nis designee.
applied to the valve outlet (secondary pressure zone) to verify Note 4—If supplementary requirement S4 is specified in 5.1.10, an
conformance to 7.4. outline of subjects described in S4 shall be provided by the manufacturer.
8.3 Set Pressure, Blowdown, and Seat TightnessFe8et ~ 10.3 The purchaser or his designee reserves the right to
pressure (see Table 15 for test medium) shall be increased unfiitness the production tests and inspect the valves in the

the valve opens. Inlet pressure shall be reduced until the valM@anufacturer’s plant to the extent specified on the purchase
reseats. Leakage shall be checked over a 3-min period at gder.

inlet pressure equal to the minimum allowable blowdown

pressure setting. There shall be no damage to seating surfacks Keywords

and no instability (chatter). The valve shall conform to the 11.1 angle style valves; pressure relief valves; spring-loaded
requirements in accordance with 7.5, 7.7, and 7.8. valves; valves

8.2 Hydrostatic Shell TestValve shall be gagged shut or

10
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SUPPLEMENTARY REQUIREMENTS

One or more of the following supplementary requirements S1, S2, S3, S4, or S5 shall be applied
only when specified by the purchaser in the inquiry, contract, or order. Details of those supplementary
requirements shall be agreed upon in writing between the manufacturer and the purchaser.
Supplementary requirements shall in no way negate any requirement of the specification itself.

S1. Examinations outlined in 8.3 and S2.1 should be conducted to verify

S1.1 Examination of Materials-Materials used in the conformanceto7.5,7.6,7.7,7.8, and 7.9.
manufacture of valves shall be examined to determine con- )
formance to 6.3.1. Contracting agencies or their representativex#- Quality Assurance
shall normally accept certifications that the material complies S4.1 Scope of Work-The written description of the quality
with the specification; however, testing to demonstrate comassurance system shall include the scope and locations of the
pliance may be required. work to which the system is applicable.

S1.2 Visual and Dimensional ExaminatieaVisual and di- S4.2 Authority and ResponsibilittThe authority and re-
mensional examination on sample valves shall be conducted ¥ponsibility of those in charge of the quality assurance system
determine conformance with the ordering data, interface dighall be clearly established.
mensions, and workmanship without disassembly. S4.3 Organizatior—An organization chart showing the re-

S13 Nondestructive Tgs%sWhen nondestructive tests such lationship between management and the engineering, purchas-
as radiography, magnetic particle, or dye penetrant tests ajfy manufacturing, construction, inspection, and quality con-
required, they shall be specified in the ordering informationyo| groups is required. The purpose of this chart is to identify

(see 5.1.10). and associate the various organizational groups with the
N o ) particular functions for which they are responsible. These
S2. Initial Qualification Testing requirements are not intended to encroach on the manufactur-

S2.1 Rated Relieving Capacity TesiThe valve-rated re- er’s right to establish, and from time to time to alter, whatever
lieving capacity data shall be obtained and certified by thdorm of organization the manufacturer considers appropriate
manufacturer by following the procedures outlined in Sectiorfor its work. Persons performing quality control functions shall
VIl of the ASME Boiler and Pressure Vessel Code. have a sufficiently well-defined responsibility, the authority

S2.2 Endurance Test-The valve shall be cycled with the and the organizational freedom to identify quality control
pressurized test medium (see Table 15 for the test medium), 3goblems, and to initiate, recommend, and provide solutions.
times. After each 10 cycles, the set pressure and the leakageS4.4 Review of Quality Assurance Systeifihe manufac-
shall be checked. Valve shall conform to the requirementsurer shall ensure and demonstrate the continuous effectiveness
specified in 7.5 and 7.8. There shall be no signs of instabilityf the quality assurance system.
or damage to the seating surface. S4.5 Drawings, Design Calculations, and Specification

S2.3 Mechanical Shock TestThe valve shall be tested in Contro—The manufacturer’'s quality assurance system shall
accordance with the requirements of Grade A, Class | ofnclude provisions to ensure that the latest applicable drawings,
MIL-S-901. The valve shall be pressurized during test. Therelesign calculations, specifications, and instructions, including
shall be no structural damage or degradation to performancall authorized changes, are used for manufacture, examination,
capability. inspection, and testing.

S2.4 Vibration Test-The valve shall be tested in accor-  S4.6 Purchase Contre-The manufacturer shall ensure that
dance with Type | of MIL-STD-167-1. At frequencies up to and all purchased material and services conform to specified
including 33 Hz (unless otherwise specified in the orderingrequirements and that all purchase orders give full details of the
information, see Section 5), there shall be no structural damag@aterial and services ordered.
or degradation to performance. 3 S4.7 Material Control—The manufacturer shall include a

S2.5 Stuck Valve TestWith the valve set at the specified system for material control which ensures that the material
set pressure, and not subjected to any inlet pressure, the valygceived is properly identified and that any required documen-
shall be left in the closed position for a minimum of 72 h. After tatjon is present, identified to the material, and verifies com-
this 72-h period, the inlet pressure (see Table 15 for tespjiance to the specified requirements. The material control
medium) shall be increased until the valve opens. Valve shadystem shall ensure that only the intended material is used in

conform to the requirement specified in 7.5. manufacture. The manufacturer shall maintain control of ma-
_ . o terial during the manufacturing process by a system which
S3. Valve Testing With Imposed Installation Limitations identifies inspection status of material throughout all stages of

S3.1 The test set up shall impose an inlet piping pressurganufacture.
loss of 25 % of the blowdown (or the maximum inlet piping S4.8 Manufacturing ContreThe manufacturer shall en-
pressure loss, when specified in 5.1.7), and an outlet pipingure that manufacturing operations are carried out under
pressure buildup of 10 % of set pressure (or the maximuntontrolled conditions using documented work instructions. The
outlet piping pressure buildup, when specified in 5.1.7.) Testsnanufacturer shall provide for inspection, where appropriate,

11
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for each operation that affects quality or shall arrange artalibration shall be traceable to a national standard and
appropriate monitoring operation. calibration records shall be maintained.

S4.9 Quality Control Plan—The manufacturer's quality S4.16 Records MaintenaneeThe manufacturer shall have
control plan shall describe the fabrication operations, including system for the maintenance of inspection records, radio-
examinations and inspections. graphs, and manufacturer's data reports that describe the

S4.10 Welding—The quality control system shall include achievement of the required quality and the effective operation
provisions for ensuring that welding conforms to specifiedof the quality system.
requirements. Welders shall be qualified to the appropriate S4.17 Sample Forms-The forms used in the quality control
standards and the qualification records shall be made availabsystem and any detailed procedures for their use shall be
to the inspection authority if required. available for review. The written description of the quality

S4.11 Nondestructive ExaminatienrProvisions shall be assurance system shall make reference to these forms.
made to use nondestructive examination as necessary to ensuré&4.18 Inspection Authority-The manufacturer shall make
that material and components comply with the specifiechvailable to the inspection authority at the manufacturer’s plant
requirements. Nondestructive examination operations shall b& current copy of the written description of the quality
conducted by a recognized national body, and their qualificaassurance system. The manufacturer’'s quality assurance sys-
tion records shall be made available to the inspection authoritiem shall provide for the inspection authority at the manufac-
if required. turer's plant to have access to all drawings, calculations,

S4.12 Nonconforming Items-The manufacturer shall es- specifications, procedures, process sheets, repair procedures,
tablish procedures for controlling items not in conformancerecords, test results, and any other documents as necessary for
with the specified requirements. the inspection authority to perform its duties in accordance

S4.13 Heat Treatmert-The manufacturer shall provide with this supplementary requirement. The manufacturer may
controls to ensure that all required heat treatments have begmovide for such access by furnishing the inspection authority
applied. Means should be provided by which heat treatmentith originals or copies of such documents.
requirements can be verified. . )

S4.14 Inspection Status-The manufacturer shall maintain S5 High-Integrity Body Valves
a system for identifying the inspection status of material during S5.1 These valves shall meet all the requirements of Type
all stages of manufacture and shall be able to distinguishil construction. In addition, they shall have pressure-tight
between inspected and noninspected material. bonnet construction and not have any penetrations in the valve

S4.15 Calibration of Measurement and Test Equipment body. An accumulation of 25 % is permissible. The maximum
The manufacturer shall provide, control, calibrate, and mainblowdown limit shall not exceed 15 % of the set pressure or 8
tain inspection, measuring, and test equipment to be used psi, whichever is greater. These valves need not have the
verifying conformance to the specified requirements. Sucladjustable blowdown feature.

APPENDIX
(Nonmandatory Information)

X1. GUIDELINES FOR SELECTION AND INSTALLATION OF PRESSURE RELIEF VALVES

X1.1 Scope-This appendix provides general guidance forproperly designed but improperly installed relief valve will
the selection and installation of pressure relief valves foroccur when the pressure differential across the valve is not
shipboard use, and therefore, its use does not in any wawaintained during flowing conditions. This can result from any
relieve a shipbuilder of the final responsibility in the selectionone of the following (or a combination of the following)
and installation of pressure relief valves. This appendix doesauses:

not apply to boiler safety valves or hydraulic system relief X1.2.1 Restricted Inlet Piping-The inlet piping restricts
valves. flow to the pressure relief valve, and sufficient flow from the
source to the pressure relief valve cannot be sustained.

X1.2 General—A properly designed, applied, and installed  X1.2.2 Restricted SourceThe flow generated by the
pressure relief valve will begin to lift at a definite pressure (setsource because of a particular failure is not sufficient to sustain
pressure), attain rated lift at a definite overpressure (accumihe required pressure at the pressure relief valve inlet.
lation pressure), and subsequently reseat at a definite lowerX1.2.3 Restricted Discharge-The outlet piping restriction
pressure (blowdown pressure) once the overpressure conditidasults in a high backpressure buildup in the pressure relief
at the source is corrected. For the pressure relief valve toalve outlet section to affect valve operation.
function properly, the pressure at the source and the pressure
differential that tends to hold the pressure relief valve disk in X1.3 Restricted Inlet Piping-The pressure relief valve is
the open position must be the same (within certain limits)intended to control or limit the source pressure; however, the
under all flowing conditions. Unstable operation (chatter) of aonly pressure that it actually senses, and therefore reacts to at

12
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any given instant, is the pressure immediately under the disk.O % blowdown and a capacity rating of 50 gpm at 10 %
Actually, it responds to the pressure differential between theccumulation, then the inlet piping should be arranged and
valve inlet and valve outlet acting across the unbalanced disgized so that it will pass a flow of 50 gpm with a pressure drop
area. The effect of any valve outlet pressure will be consideredot exceeding 2.5 psi.

in X1.5. Therefore, for the pressure relief valve to function X1.3.3 From the above, it can be seen that a pressure relief
properly in response to a source condition, the pressure undegalve with very precise or narrow blowdown characteristics
the pressure relief valve disk must accurately reflect theyenerally requires an installation with a very short and direct
pressure at the source at all times and under all flowingonnection to the source. On the other hand, in existing
conditions. Before lift, the source pressure and the pressuiastallations in which the inlet connection is restrictive, a wide
under the disk are identical, since there is no flow of pressurblowdown setting (where practical, based on other consider-
medium. However, once the valve lifts and begins to relieveations) can improve stability. Another solution, in cases in
(discharge) fluid, there will be a pressure differential orwhich existing restrictive inlet piping cannot be replaced,
pressure drop between the source pressure and the presswauld be the installation of a pilot-operated valve sensing
under the disk, caused by the head loss through the inlet pipinglirectly to the source pressure. Since such a sensing line is
If this pressure drop is small relative to the blowdown of thealways a very low-flow system, the valve will normally
valve, the valve will remain open and continuously dischargaespond to the actual system pressure. As such, the pressure
fluid until the pressure at the source is reduced below the seinder the valve disk should have little effect on operating
pressure and normal and stable valve operation should resufitability.

X1.3.1 However, where the relief operation is limited by the X1.3.4 Another possible solution to a chattering problem in

inlet piping, the pressure drop during discharge may exceed R existing I_ln]:stalllatlon r|15 the SUb.St'Fglt'onb of ?j smallﬁr size
valve blowdown. If the pressure under the disk drops below thé)_rgssu_re re 'E valve, where p((ajrm|SS| e(,j ase don ot er CO?]'
blowdown setting, the valve will immediately reseat as soon aglderations. From a pressure drop standpoint, decreasing the
it opens, even though the source pressure may still be above tﬁ@p‘."‘c'ty of 'the pressure relief valye has .th'e same relative efiect
set pressure or continuing to rise. Once the valve reseats, tiRg Increasing the size of the inlet piping. Where such a

valve stops relieving the fluid, and the pressure under the diSﬁubstitution results in a stable operating pressure relief valve, it

will immediately rise to match the source pressure. Assumin an actual_ly increase rather th.an decrefase the.effective protec-
that the quantity of fluid discharged during this brief openingtVe capacity of a pressure relief valve installation.

was not sufficient to bring the source pressure down below the : .
s pressre. the vabe il mmedatl reopen and . rap XL, eSeee Sousechater o bl cpern o
chattering cycle will begin. The chattering will continue until . . ) : 9 DY ;

. . insufficient to sustain the valve in the open position during an
the pressure at the source is reduced, in stages, to a value belower ressure condition. The mechanics and effects of this
the set pressure. Note that the rated capacity of the pressu?g pr ' . X .
relief valve, and not the available source supply, is criticalcp'jd't'on are the same as thpse resultm_g from restng:ted mlgt
since the pressure relief valve actually establishes the i”Staﬁ{)p,:no%’i:,r;ifﬁoggng'ﬁﬁgingg t?\(:?gstjr:teo??)?/lgrgglijrfe:[hzhIsrecsosrLdrg
taneous or transient flow rate. Therefore, if the installation of a__ . : y ) >12Ing P

elief valve in error or by deliberately oversizing the pressure

. . : P«
pressure relief valve results in a pressure drop in the inlet

piping at the rated flow of the valve which approaches Orrehef valve in an effort to t_)e on the_ safg side.” This condltlo_n
can also result from applications in which the pressure relief

exceeds the blowdown value of the valve, and the valve alve size is based on some maximum excess flow condition
responds to an overpressure condition of any duration, cha{—

tering may occur. A chattering operation of a pressure relie for example, wide open failure .o'f an upstream regulatmg
valve will have the following detrimental effects: valve) and the overpressure condition in most cases is caused

. . by alesser failure (for example, damage to the regulating valve
X1.3.1.1 Damage to the valve (particularly the seatinggeapy which results in far less excess flow requiring discharge.
surfaces) and the attached piping. . ~ When the pressure relief valve is merely oversized, it should be
X1.3.1.2 Lowered Capacity-The actual effective relieving replaced with a valve of the correct capacity. As noted earlier,
capacity of a chattering pressure relief valve will be far belowjf such a substitution results in the elimination of a chattering
its rated capacity, which is based on a continuous open valvegndition, the result could be an increase in the effective relief
X1.3.2 To prevent instability, the following criteria for protection capacity. In cases in which a variety of failures can
pressure relief valve inlet piping installation should be fol-require widely differing relief capacities, consideration should
lowed: The inlet piping connecting a pressure vessel, tank, pipee given to installing two or more smaller size pressure relief
main, and other equipment being protected to the pressukglves with staggered settings.
relief valve inlet should have a streamlined entrance and should
be as large in diameter, short in length, and direct as possible. X1.5 Restricted Discharge-The backpressure at the outlet
Any changes in direction (elbows, bends, and so forth) shouldection of a pressure relief valve can have a detrimental effect
be avoided. The inlet piping should be arranged and sized son valve operation. Under backpressure conditions, the pres-
that the total pressure drop in the inlet piping does not exceeslure relief valve capacity is reduced because the valve lift is
25 % of the blowdown of the pressure relief valve with a flow reduced by the increased pressure over the valve disk. Ideally,
rate equal to the rated capacity of the pressure relief valve. Fa pressure relief valve should only respond to the inlet (or
example, if a pressure relief valve is set at 100 psig and has source) pressure. However in valves that do not have a special
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balanced construction, any increase in the backpressure (whislource must drop before the pressure relief valve will reseat)
will have the effect of decreasing the pressure differentiaimust always be above the maximum system operating pres-
available to hold the disk in the open position) can have aure.
similar effect on valve operation as a drop in the valve inlet X1.6.2 From an economical point of view, the blowdown
pressure. Also, superimposed backpressure can shift the effeghould be as short as possible. However, from the point of
tive set pressure of a pressure relief valve. The followingstable valve operation, a high blowdown is desirable. A
criteria for pressure relief valve discharge piping installationcompromise may therefore have to be accepted.
should be followed: The discharge piping should be arranged X1.6.3 If the blowdown pressure and the maximum system
and sized so that the built-up backpressure does not causgerating pressure are too close together, or if they can cross
unsatisfactory pressure relief valve operation, either from @ver, there is the possibility that a condition can be set up
stability or capacity standpoint. In cases in which a built-upwhere, after responding to an overpressure, the system must be
backpressure in excess of 10 % of the set pressure, or wheres@cured to stop the discharging of the pressure medium before
superimposed backpressure can exist in the discharge line,the pressure relief valve will reseat. The higher the valve set
pressure relief valve of balanced design should be used.  pressure can be set above the maximum system operating
pressure, the wider (or less precise) the spread between the
X1.6 Pressure Relief Valve Settirglo ensure good valve accumulation and blowdown limits which can be permitted,
operation, the spread between the maximum system operatii@d therefore, the less critical pressure relief valve operation
pressure and the pressure relief valve set pressure shougcomes.
always be as wide as possible, consistent with economical and X1.6.4 Therefore, the selection and installation of pressure
safe system design. Pressure relief valves are generally set@lief valve protection always involves compromises between
open at 10 % above the operating pressure. This margin wigystem design considerations and pressure relief valve design
improve seat tightness (by permitting a greater normal seatingonsiderations. As stated previously, the blowdown and accu-
load), decrease the number of times the valve is required tBulation are the only critical pressure relief valve performance
operate, and decrease valve maintenance. It will permit usingReints from a system standpoint. The actual set pressure is of

wider blowdown band, which can result in a more stable valvdittle importance aside from providing a reference for setting
operation. and checking the valve. If the blowdown pressure and accu-

» o mulation pressure meet system requirements, the set pressure
X1.6.1 The two critical performance points in any pressure.gp, fa| anywhere in between.

relief valve installation are the accumulation pressure and the

blowdown pressure. The accumulation pressure (the maximum X1.7 Installation Forces—Forces transmitted to a pressure
overpressure which the pressure relief valve will permit therelief valve by thermal stresses, forced alignment of piping,
source to reach) establishes the required design rating of trend inadequate supports tend to distort the valve body. These
equipment being protected. Therefore, the accumulation pre$erces should be avoided since the operation of pressure relief
sure must be compatible with economical and practical systemalves is particularly sensitive to such influences. The piping
and component design or with the ratings of systems andhust also be designed and adequately supported to withstand
components already designed or installed. The blowdowthe reactive forces associated with pressure relief valve
pressure (the pressure, below the set pressure, to which tléscharge.
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