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jOKWANG |L.| CO., | td, was established in the name of

JOKWANG INDUSTRIES in 1968.
In 1987, it was approved as an authorized manufacturer of KS(Korea Standard)
Marking valves. We have started the technical collaboration with VENN which is
the valve manufacturer with long history in Japan from 1992.

JOKWANG was designated as the valve manufacturer for Korea Nuclear Power
Plants-KEPCO according to ASME B 31.1 in 1993.

In 2000, company name was changed to JOKWANG I.L.I CO., LTD.

JOKWANG was registered on the KOSDAQ market as a venture company in 2001.
We are the only one special valve maker registered on the KOSDAQ in Korea until
now.

Korea Government (Ministry of Knowledge Economy) had selected JOKWANG
among the safety valve makers in Korea to localize the MSSV(Main Steam Safety
Valve) for Nuclear Power Plant in 2002.

With financial support of Korea Government, we have tried to locali
time and then it was developed in 2006. e

At present time, we have been developing the '
LNG/LPG service.

In 2006, we have acquired ASI

In 2010~2011, The e
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KOSDAQ LISTED COMPANY
‘UV'Stamp for ASME Sec.VIIl

Certificate of NBBI Safety Valve Capacity
ISO9001 Certificate from KSA

Certificate of KS Mark

EM Mark(Excellent Machinery & Materials Mark)

Manufacturer approved by
Korea Occupational Safety & Health Agency

Certificate of Korea Gas Safety Corp.

Certificate of Korea Electric Power Corporation
Maintenance Company approved by Korea Hyro.
&Nuclear Power Co, Ltd.

Type Approval from G.L

Type Approval from L.R

Type Approval from DNV

Type Approval from B.V

Type Approval from K.R
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Ab 0 Ut S RV(Safety Relief Valve)

@ General Definition of Safety Relief Valve(SRV)

A pressure relief device is any device that can
purge a system from an overpressure condition.
More particularly,an SRV is a pressure relief device
that is self-actuated, and whose primary purpose
is the protection of life and equipment.Through a
controlled discharge of a required(rated) amount
of fluid at a predetermined pressure,an SRV must
prevent overpressure in pressurized vessels and
systems, and it operates within limits which are
determined by international codes. An SRV is
often the final control device in the prevention of
accidents or explosions caused by overpressure.

The SRV must close at a predetermined pressure

@ Where do SRVs fitin the process?

Every industrial process system is designed to
work against a certain maximum pressure and
temperature called its rating or design pressure.
It is in the economic interest of the users to work
as close as possible towards the maximum limits
of this design pressure in order to optimize the
process output, hence increase the profitability of
the system.

Nowadays, pressures and flow in the process
industry are controlled by electronic process
systems and highly sophisticated instrumentation
devices. Almost all control systems are powered
by an outside power source(electric, pneumatic,
hydraulic). The law requires that when everything
fails regardless of the built-in redundancies, there
is still an independent working device powered
only by the medium it protects. This is the
function of the SRV, which, when everything else

when the system pressure has returned to a safe
lever at values determined by the codes.

SRVs must be designed with materials compatible
with many process fluids, from simple air and
water to the most corrosive and toxic media.
They must also be designed to operate in a
consistently smooth manner on a variety of fluids
and fluid phases. These design parameters lead
to a wide array of SRV products available in the
market today, with the on constant being that
they all must comply with the internationally
recognized codes.

works correctly in the system, should never have
to work. However, practice proves the contrary,
and there are a variety of incidents which will
allow the system pressure to exceed the design
pressure.

Although many pressure relief devices are called
SRVs, not every SRV has the same characteristics
of or operational precision. Only the choice of
the correct pressure safety device for the right
application will assure the safety of the system
and allow the user to maximize process output
and minimize down-time for maintenance
purposes. Making the correct choice also means
avoiding interference between the process
instrumentation set points in the control loop
and the pressure relief device limits selected.
There SRV operation al limits can vary greatly
even when all are complying with the codes.



9 Pressure Relief Devices

Pressure relief device

Actuated by inlet static pressure and designed to
open during emergency or abnormal conditions
to prevent a rise of internal fluid pressure in
excess of a specified design value. The device
also may be designed to prevent excessive
internal vacuum.The device may be designed to
prevent excessive internal vacuum. The device
may be a pressure relief valve, a non-reclosing
pressure relief device, or a vacuum relief valve.

Pressure relief valve

A pressure relief device designed to open and
relieve excess pressure and to reclose and
prevent the further flow of fluid after normal
conditions have been restored.

P A relief valve

It is a spring loaded pressure relief valve actuated
by the static pressure upstream of the valve.
The valve opens normally in proportion to the
pressure increase over the opening pressure. A
relief valve is used primarily with incompressible
fluids.

B A safety valve

Itis a spring loaded pressure relief valve actuated
by the static pressure upstream of the valve and
characterized by rapid opening or pop action. A
safety valve is normally used with compressible
fluids.

A safety relief valve

It is a spring loaded pressure relief valve that

may be used as either a safety or reliefvalve
depending on the application.

D A conventional pressure relief valve

It is a spring loaded pressure relief valve whose
operational characteristics are directly affected
by changes in the back pressure.

B A balanced pressure relief valve

A It is spring loaded pressure relief valve that
incorporates a bellows or other means for
minimizing the effect of back pressure on the
operational characteristics of the valve.

A pilot operated pressure relief valve

It is a pressure relief valve in which the major
relieving device or main valve is combined
with and controlled by a self actuated auxiliary
pressure relief valve(pilot).

Non-reclosing pressure relief device

A pressure relief device which remains open
after operation. A manual resetting means may
be provided.

Rupture disk device

A non-reclosing pressure relief device actuated
by static differential pressure between the
inlet and outlet of the device and designed to
function by the bursting of a rupture disk. A
rupture disk device includes a rupture disk and a
rupture disk holder.

CATALOGUE PNl
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About SRV(safety Relief Valve) ..

BA rupture disk

It is a pressure containing, pressure and
temperature sensitive element of a rupture disk
device.

B A rupture disk holder

It is the structure which encloses and clamps
the rupture disk in position.(Some disks are
designed to be installed between standard
flanges without holders.)

A non fragmenting rupture disk

It is a rupture disk designed and manufactured
to be installed upstream of other piping
components, such as pressure relief valves, and
will not impair the function of those components
when the disk ruptures.

» Pin-actuated device

A non-reclosing pressure relief device actuated
by static pressure and designed to function by
buckling or breaking a pin which holds a piston
or a plug in place. Upon buckling or breaking of
the pin, the piston or plug instantly moves to the
full open position.

* Reference
- The Safety Relief Valve Handbook - APIRP 520 Part 2.



0 truction of Sizing Program

After receiving the inquiry or P/O(purchase order)
from our precious customers, we input the data
for specification of PSV in the COMPUTER SIZING
PROGRAM(see fig.1).

This helps calculate the valve capacity and select
the exact size compared than required capacity.

When we calculate the capacity, must-have
information such as fluid name & states,
temperature, pressure, required capacity and
allowable overpressure condition(10%, 16%, 21%,
etc.) are considered and reflected in the system
according to the calculation standard as ASME

11

Sec.Vllland API RP 520 and so on.

Also the variety of pressure unit including Kg/
cmz2g, Barg, Mpag, Kpag, pisg and so on could be

used in the system.

The whole information for the each PSV is saved
in our system and the data sheet with calculation
sheet(see fig. 2) based on it could be printed out
automatically.

It is possible to trace the saved information
of each PSV with customer’s name and serial
number on the customer’s request.
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Model
F1:FF100

Construction
C:Conventional

B :Bellows
Inlet Size
3/4"~14"
Orifice
D~Y
Outlet Size
-I n ~ -I 6”

Connection Code
A :ANSI

Inlet Flange Rating

1:1501b
2:3001b
3:6001b
4:900 Ib
5:15001b
6:2500 b

Outlet Flange Rating

1:1501b
2:3001b

Body Material

1 :Carbon Steel
2 :Stainless Steel
3:etc.

Trim Material

1:316SS
2:etc.

Spring Material
1 :Carbon Steel

2 :Stainless Steel
3:Inconel X-750

Bonnet & Lever Type
CN : Close Non Lever
CL :Close Plan Lever
OL : Open Plan Lever
PL :Close Packed Lever

Test Gag

1:Yes
2:No
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PRODUCT INFORMATION

INTRODUCTION ¢

Over 40 years, we have been supplying a variety of safety relief valves to satisfy the highly variable
requirements of customers.

JSV-FF100 as representative safety relief valve of Jokwang is designed and produced based on the
accumulated technology of long experience.

We strongly recommend JSV-FF100 to protect overpressure of the vessel and process line using in the
various industries.

APPLICABLE CODES, STANDARD and AUTHORIZATIONS &

The JSV-FF100 series is compliant with the following codes and standards.

* ASME SEC.VIII

* RELIEVING CAPACITY tested & certified by NBBI

* APIRP 520/ SIZING, SELECTION AND INSTALLATION OF PRESSURE-RELIEVING DEVICE IN REFINERIES
* APIRP 526 / FLANGED STEEL SAFETY-RELIEF VALVES

* APIRP 527 / SEAT TIGHTNESS OF PRESSURE RELIEF VALVES

* ASME B16.34 / VALVES - FLANGED, THREADED, AND WELDING END

DESIGN FEATURE

* Certified Discharge Capacity
JSV-FF100 is designed and manufactured in accordance with ASME Sec.VIII.

Also the discharge capacity is certified by NBBI(National Board OF Boiler and Pressure Vessel
Inspections) as well.

* Excellent Seat Tightness
Disc construction of JSV-FF100 is composed of a disc and disc holder.

This kind of simple shaped disc permits a uniform pressure distribution not to make any distortion of
seat, thus maintaining excellent seat tightness.

In addition, the seat is machined and lapped with a high precision to enhance the seat tightness.
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* A Single adjusting ring applied
A single adjusting ring is used to minimize the simmer phenomenon and initial lifting force for the

clear popping and blow down.

In case of double ring type could be obtained the full lift, also the fixed holder of single ring type can
function as upper adjusting ring of double ring type. Because of that the single ring type could insure
full capacity under the condition within 10% overpressure.

* International Code applied

Length(center to face dimension), Flange, Size and Pressure & Temperature limit are in accordance with
the international standard.

LEVER . CAP
STEM NUT DISC
WASHER - ( HOLDER
‘/— DISC
ADJUST 8
BONNET SCREW

ADJUST

RING
SPRING
SEAT

NG

BODY
SPRING
SEAT

STEM

SEAT

DISC
GUIDE

ASSEMBLY DRAWING FOR REFERENCE
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Specification S
Type Conventional & Bellows
Applicable Code ASME Sec.VIII
Size 3/4"x1"~14"x 18"
Orifice D(0.11in%) ~ Y(76.078 in?)
Set Pressure Range 15 ~ 6000 psig
Allowable Leakage API Standard 527
' Inlet = Outlet
o"{:'gge 0.?10 0.1EQG 0.;08 0.?06 0.I7-I85 1.2J93 1.il3(41 2.iI3-62 E::;gge II;Iaat?r?;
(Sq.in.) ASME | ASME
B16.34 B16.34
(34)1x(1)2 1x2 | 1%x2 | 1%x3 | 1%x3 | 2x3 3x4 3x4 150
(34)1x(1)2 1x2 | 1%x2 | 1%2x3 | 1%x3 | 2x3 3x4 3x4 300
Inlet (34)1x(1)2 1x2 | 1%x2 | 1%x3 | 2x3 3x4 3x4 4x6 300 150
Ou-)élet (34)1x(1)2 1x2 | 1%x2 | 1%x3| 2x3 3x4 3x4 4x6 600
(i?':zﬁ) 1 12x2 1%x2 | 1%x3 | 1%x3| 2x3 3x4 3x6 4x6 900
1%x2 1%x2 | 1%x3 | 2x3 2x3 3x4 | 3x6 | 4x6 1500 300
1%x2 1%x3 | 1%x3 | 2x3 - - - - 2500
Inlet | Outlet
Officc ' ' m N P Q@ R T vV W Rating | Rating
(Se.in) 3.604 4337 6.379 11.056 16.018 26.021 39.447 55.748 76.078 ASéVIE ASéVlE
16.34  16.34
4x6 4x6 4x6 6x8 6x8 | 8x10 | 10x14 | 12x16 | 14x18 | 150
4x6 4x6 4x6 6Xx8 6x8 | 8x10 | 10x14 | 12x16 | 14x18 | 300
Inlet 4x6 4x6 | 4x6 6x8 | 6x10 | 8x10 - - 300
Ou):let 4x6 4x6 | 4x6 6x8 | 6x10 - - - 600 150
Size
(inch) | 4x6 4x6 4x6 - - - - _
- - - - - - - - 1500
- - - - - - - - 2500




0.11 70.97 0.374 9.5
0.196 126.45 0.5 12.7
0.308 198.71 0.626 15.9
0.506 326.45 0.803 204
0.785 506.45 1.0 254
1.293 834.19 1.283 32.6
1.841 1187.74 1.531 38.9
2.862 1846.45 1.909 48.5
3.604 2325.16 2.142 54.4
4.337 2798.06 2.35 59.7
6.379 4115.48 2.85 72.3
11.056 7132.89 3.752 95.3
16.018 10334.17 4.516 114.7
26.021 16787.71 5.756 146.2
39.447 25449.63 7.087 180.0
55.748 35966.38 8.425 214.0
76.078 49082.48




Cap with Accessory

» None Lever

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

» Plain Lever

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

» Packed Lever

As indicated by the name, this lever assembly is
packed around the lever shaft, so that leakage
will not occur around the upper part of the valve
when the valve is open or when back pressure is
present. The packed lever should be used when
positive protection against leakage is required.

» Cap with Gag

A device used on re-closing pressure relief
devices to prevent the device from opening.
The reason why gag is used is to hold the valve
closed while a valve is being subjected to
hydrostatic test.

* Ref.: ASME Sec.VIIl
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How Pressure Relief Valves Work <

Basic elements of spring-loaded pressure safety relief
valve included an inlet nozzle connected to the vessel

to be protected, movable disc which controls flow Figure 1 .
through the nozzle, and a spring which control the i
position of disc. \

Working principal of the pressure safety relief valve is
the inlet pressure to the valve is directly opposed by
a spring force. Spring tension is set to keep the valve
shut at normal operating pressure(Figure 1). At the
set pressure the forces on the disc are balanced and
the disc starts to lift and it full lifted when the vessel
pressure continues rise above set pressure.

In spring operated pressure relief valves, leakage
between the valve seat and disc or called “simmer”
typically occurs at about 95% of set pressure(Figure 2).

However, depending upon valve maintenance, seating
type, and condition, simmer free operation may be
possible at up to 98% of set pressure.“Simmer” is
normally occurs for gas or vapor service pressure relief
valve before it will “pop”(Figure 3).

Figure 2 Figure 3

* Ref.: APIRP 520 Part |
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What is Conventional
& Balanced Bellows Type

» Conventional Type

A conventional pressure relief valve is a self-
actuated spring-loaded pressure relief valve
which is designed to open at a predetermined
pressure and protect a vessel or system from
excess pressure by removing or relieving fluid
from that vessel or system.The valve is available
in small sizes commonly used for thermal relief
valve applications. The basic elements of a spring-
loaded pressure relief valve include an inlet nozzle
connected to the vessel or system to be protected,
a movable disc which controls flow through the
nozzle, and a spring which controls the position
of the disc. Under normal system operating
conditions, the pressure at the inlet is below the
set pressure and the disc is seated on the nozzle
preventing flow through the nozzle.

N
J
"4

o

Spring-loaded pressure relief valves are referred
to by a variety of terms, such as safety valves, relief
valves and safety relief valves. These terms have
been traditionally applied to valves for gas/vapor
service, liquid service, or multi-service applications,
respectively. The more generic term, pressure
relief valve, is used in the text and is applicable to
all three.

”

The operation of a conventional spring-loaded
pressure relief valve is based on a force balance.
The spring-load is preset to equal the force
exerted on the closed disc by the inlet fluid when
the system pressure is at the set pressure of the
valve. When the inlet pressure is below the set
pressure, the disc remains seated on the nozzle
in the closed position. When the inlet pressure
exceeds set pressure, the pressure force on the
disc overcomes the spring force and the valve
opens. When the inlet pressure is reduced to a
level below the set pressure, the valve re-closes.

* Ref.: API RP 520 Part |



» Balanced Bellows Type

A balanced pressure relief valve is a spring loaded
pressure relief valve which incorporates a bellows
or other means of balancing the valve disc to
minimize the effects of back pressure on the
performance characteristics of the valve.

When a superimposed back pressure is applied
to the outlet of a spring-loaded pressure relief
valve, a pressure force is applied to the valve
disc which is additive to the spring force. This
added force increases the pressure at which an
unbalanced pressure relief valve will open. If the
superimposed back pressure is variable then the
pressure at which the valve will open will vary.In a
balanced-bellows pressure relief valve, a bellows
is attached to the disc holder with a pressure area,
approximately equal to the seating area of the
disc.This isolates an area in the disc, approximately
equal to the disc seat area, from the back pressure.
With the addition of a bellows, therefore, the set
pressure of the pressure relief valve will remain
constant in spite of variations in back pressure.
Note that the internal area of the bellows in a
balanced-bellows spring-loaded pressure relief
valve is referenced to atmospheric pressure in the
valve bonnet. It is important to remember that the
bonnet of a balanced pressure relief valve must
be vented to the atmosphere at all times for the
bellows to perform properly. If the valve is located
where atmospheric venting would present a
hazard or is not permitted by environmental
regulations, the vent should be piped to a safe
location that is free of back pressure that may
affect the pressure relief valve set pressure.

vol.01

When the superimposed back pressure is constant,
the spring-load can be reduced to compensate for
the effect of back pressure on set pressure, and a
balanced valve is not required. Balanced pressure
relief valves should be considered where the built-
up back pressure is too high for a conventional
pressure relief.

* Ref.: API RP 520 Part |
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Standard Material

No. Part Name Material

1 Body A216 WCB

2 Bonnet A216 WCB

3 Cap A216 WCB

4 Seat 316 SS

5 Guide 316 SS

6 Holder 316 SS

7 Disc 316SS

8 Adjust Ring 316 SS

9 Stem 316SS

10 Spring Carbon Steel
11 Low Spring Seat 316 SS

12 Up Spring Seat 316 SS

13 Adjust Screw 316 SS

14 Nut A194 2H
15 Stud Bolt A193 B7
16 Lock Nut 316 SS

17 Set Screw 316 SS

18 Bonnet Gasket Non-Asbestos
19 | Set Screw Gasket Non-Asbestos
20 Seat Gasket Teflon

21 Cap Gasket Non-Asbestos
22 Drain Plug Carbon Steel

The material could be changeable upon request.
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o/
No. Part Name Material
1 Body A216 WCB
2 Bonnet A216 WCB
3 Cap A216 WCB
4 Seat 316 SS
5 Guide 316 SS
6 Holder 316 SS
7 Disc 316 SS
8 Adjust Ring 316 SS
9 Stem 316 SS
10 Spring Carbon Steel
11 | Low Spring Seat 316 SS
12 Up Spring Seat 316 SS
13 Adjust Screw 316 SS
14 Nut A194 2H
15 Stud Bolt A193 B7
16 Lock Nut 316 SS
17 Set Screw 316 SS
18 Bonnet Gasket Non-Asbestos
19 | Set Screw Gasket | Non-Asbestos
20 Seat Gasket Teflon
21 Cap Gasket Non-Asbestos
22 Drain Plug Carbon Steel
23 Bellows 316L SS

The material could be changeable upon request.
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Area: 0.11 sq.in.

Diameter:0.374 in.

Valve Selection

Xﬁgrslctions Maximum Set Pressure. psig ?iuntmliitalzrfggl{’rFe Standard Materials
Size anges psig
Inlet | Outlet 1‘382;: 450°F | 800°F | 1000°F c?ig‘r’\g?- Bellows BBoondnye/t Spring
@)1x(12 | 150 150 285 185 80 285 230
@)1x(1)2 | 300 150 285 285 285 285 230
@)1x(1)2 | 300 150 740 615 410 285 230
@1x(12 | 600 150 | 1480 | 1235 | 825 285 230 | Carbon | Carbon
1%x2 | 900 300 | 2220 | 1845 | 1235 600 500
1%x2 | 1500 | 300 | 3705 | 3080 | 2060 600 500
1%x3 | 2500 | 300 | 6000 | 5135 | 3430 740 500
1x2 300 150 510 215 285 230
1x2 600 150 1015 | 430 285 230 | Chrome | High
1%x2 | 900 300 1525 | 650 600 s00 | Molybde- T:,'Igs'
1%x2 | 1500 | 300 2540 | 1080 | 600 500 Steel Steel
1%x3 | 2500 | 300 4230 | 1800 | 740 500
Dimensions and Weights
Eﬁg:\g&tri‘ons Dimensions (Inch) Approx.
Size eh Weight
inlet | Outlet A B D r | s
%x1 | 150 | 150 | 31/2 | 33/4 | 1112 | 4172 1 35
%x1 | 300 | 150 | 31/2 | 33/4 | 1112 | 4172 1 35
%x1 | 600 | 150 | 31/2 | 33/4 | 11172 | 4172 1 35
1X2 | 150 | 150 | 41/8 | 412 | 133/4 | 5 1 40
1X2 | 300 | 150 | 41/8 | 412 | 1334 | 5 1 50
1X2 | 600 | 150 | 41/8 | 412 | 133/4 | 5 1 55
1%X2 | 900 | 300 | 41/8 | 51/2 | 151/8 | 61/8 | 15/8 | 95
1%X2 | 1500 | 300 | 41/8 | 51/2 | 151/8 | 61/8 | 15/8 | 95
1%X3 | 2500 | 300 | 51/2 7 | 203/4 | 87/8 | 27/16 | 150




E orifice

Area: 0.196 sq. in.
Diameter: 0.5 in.

1x2 | 150 150 285 185 80 285 230

1x2 | 300 150 285 285 285 285 230

1x2 | 300 150 740 615 410 285 230

1x2 | 600 150 | 1480 | 1235 | 825 285 230 | Crbon | Carbon
1%x2 | 900 300 | 2220 | 1845 | 1235 600 500
1%x2 | 1500 | 300 | 3705 | 3080 | 2060 600 500
1%x3 | 2500 | 300 | 6000 | 5135 | 3430 740 500

1x2 | 300 150 510 215 285 230

1x2 | 600 150 1015 | 430 285 230 | Chrome | High
11%5x2 | 900 300 1525 | 650 600 s00 | Molybde- Tﬂ‘;@-
1%x2 | 1500 | 300 2540 | 1080 600 500 Steel Steel
1%x3 | 2500 | 300 4230 | 1800 | 740 500

Dimensions and Weights

P S —




Area: 0.308 sq. in.
Diameter :0.626 in.

. Outlet Pressure
Connections Maximum Set Pressure. psig Limit at 100 °F Standard Materials
. ANSI Flanges .
Size psig
-20~ o 0 o~ | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F | .o Bellows Bonnet Spring
1% x 2 150 150 285 185 80 285 230
1% x2 300 150 285 285 285 285 230
1% x 2 300 150 740 615 410 285 230
1%x2 | 600 150 1480 | 1235 825 285 230 Cgt”ge"ln Cgt”ggln
1% x3 900 300 2220 1845 1235 740 500
1%x3 1500 300 3705 3080 2060 740 500
1% x3 2500 300 5000 5000 3430 740 500
1% x2 300 150 510 215 285 230
1% x 2 600 150 1015 430 285 230 Chrome High
1% x3 900 300 1525 650 740 500 M?{ﬁ?nde' T:,'Igs'
1%x3 | 1500 300 2540 | 1080 740 500 Steel Steel
1% x3 2500 300 4230 1800 740 500
Dimensions and Weights
Connections Dimensions (Inch)
: ANSI Flanges Approx.
Size Weight
Ibs.
inlet Outlet A B H D T (Ibs.
1%x2 | 150 150 41/8 | 4172 | 14172 5 11/8 55
1%x2 | 300 150 41/8 | 41/2 | 14172 5 11/8 55
1%x2 | 300 150 41/8 | 4172 16 61/8 | 11/4 60
1%x2 | 600 150 41/8 | 4172 16 61/8 | 11/4 60
1% X3 | 900 300 41/8 | 51/2 | 171/8 | 71/2 13/4 95
1% X3 | 1500 300 41/8 | 51/2 | 171/8 | 71/2 13/4 100
1% X3 | 2500 300 51/2 7 203/4 | 87/8 | 27/16 110




B orifice

Area: 0.506 sq. in.
Diameter:0.803 in.

.:_\azlheWSelec;ti |

1%x3 | 150 150 285 185 80 285 230 :
1%x3 | 300 150 285 285 285 285 230
1%x3 | 300 150 740 615 410 285 230 !
1%x3 | 600 150 | 1480 | 1235 | 825 285 230 | Crbon | Carbon '-
1%x3 | 900 300 | 2220 | 1845 | 1235 740 470 it
2x3 | 1500 | 300 | 3705 | 3080 | 2060 740 470 ¢
2x3 | 2500 | 300 | 3705 | 3705 | 3430 740 470 ': il
1%x3 | 300 150 510 215 285 230 } .
1%x3 | 600 150 1015 | 430 285 230 | Chiome | High BN
11%x3 | 900 300 1525 | 650 740 470 | Molybde- Tﬂ‘;@- f
2x3 | 1500 | 300 2540 | 1080 740 470 Steel Steel % |
2x3 | 2500 | 300 3705 | 1800 | 740 470 —\

Dimensions and Weights

12x3 150 150 47/8 43/4 | 161/2 | 61/16 | 13/16 45
1%2x3 300 150 47/8 43/4 | 161/2 | 61/16 | 13/16 45
1%2x3 300 150 47/8 6 21 75/8 | 15/16 65
1%2x3 600 150 47/8 6 21 75/8 | 15/16 65
12 X3 900 300 47/8 61/2 | 221/4 | 85/16 | 111/16 95
2X3 1500 300 61/8 63/4 | 231/2 | 91/16 | 23/8 150
2X3 2500 300 61/8 63/4 | 231/2 | 91/16 | 23/8




Area: 0.785 sq. in.
Diameter: 1.0 in.

. Outlet Pressure
Connections Maximum Set Pressure. psig Limit at 100 °F Standard Materials
ANSI Flanges .
Size psig
-20~ o 0 o~ | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F | .o Bellows Bonnet Spring
1% x3 150 150 285 185 80 285 230
1%x3 300 150 285 285 285 285 230
2x3 300 150 740 615 410 285 230
X Carbon Carbon
Steel Steel
2x3 600 150 1480 1235 825 285 230
2x3 900 300 2220 1845 1235 285 230
2x3 1500 300 2750 2750 2060 740 415
2x3 300 150 510 215 285 230
2x3 600 150 1015 430 285 230 | Chrome | High
X Molybde-| Temp.
num Alloy
2x3 900 300 1525 650 285 230 Steel Steal
2x3 1500 300 2540 1080 740 415
Dimensions and Weights
Szl Dimensions (Inch)
. ANSI Flanges Approx.
Size Weight
. (Ibs.)
inlet | Outlet A B H D T

1%2x3 150 150 51/8 47/8 163/4 | 61/16 | 13/16 60

1%2x3 300 150 51/8 47/8 163/4 | 61/16 | 13/16 60

2x3 300 150 51/8 47/8 167/8 | 61/16 | 116/5 65

2x3 600 150 61/16 | 63/8 181/4 7 17/8 85

2X3 900 300 61/16 | 63/8 | 233/4 | 91/4 17/8 130

2X3 1500 300 61/16 | 63/8 | 231/2 | 91/16 17/8 140




J orifice

Area: 1.293 sq. in.
Diameter: 1.283in.

.—,,..--—"'"""_— — . §
 Valve Selection

e

2x3 300 150 285 285 285 285
4 1 74 1 41 2 2

3x 300 50 0 615 0 85 30 | | cambon
3x4 | 600 150 1480 | 1235 825 285 230 DG Sl
3x4 900 300 2220 1845 1235 285 230
3x4 | 1500 300 2700 2700 2060 600 230
3x4 300 150 510 215 285 230
3x4 600 150 1015 430 285 230 | Chrome | High

X Molybde- | Temp.

num Alloy

3x4 900 300 1525 650 285 230 Steel Steol
3x4 | 1500 300 2540 1080 600 230

Dimensions and Weights

2x3 150 150 53/8 47/8 |177/16 | 61/16 11/4 75
2x3 300 150 53/8 47/8 | 177/16 | 61/16 11/4 75
3x4 300 150 71/4 71/8 | 231/4 | 73/8 | 113/16 100
3x4 600 150 71/4 71/8 | 231/4 | 73/8 | 113/16 170
3x4 900 300 71/4 71/8 25 9 26/16 195
3x4 1500 300 71/4 71/8 25 9 26/16

e S ——
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Area: 1.841 sq.in.
Diameter:1.531 in.

. Outlet Pressure
Connections Maximum Set Pressure. psig Limit at 100 °F Standard Materials
ANSI Flanges .
Size psig
-20~ o 0 o~ | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F | .o Bellows Bonnet Spring
3x4 150 150 285 185 80 285 150
3x4 300 150 285 285 285 285 150
3x4 300 150 740 615 410 285 150
X Carbon Carbon
Steel Steel
3x4 600 150 1480 1235 825 285 200
3x6 900 300 2220 1845 1235 285 200
3x6 1500 300 2220 2220 2060 600 200
3x4 300 150 510 215 285 150
3x4 600 150 1015 430 285 200 | Chrome | High
X Molybde-| Temp.
num Alloy
3x6 900 300 1525 650 285 200 Steel Steal
3x6 1500 300 2540 1080 600 200
Dimensions and Weights
Connections Dimensions (Inch)
. ANSI Flanges Approx.
Size Weight
. (Ibs.)
inlet Outlet A B T
3x4 150 150 61/8 63/8 243/8 | 811/16 | 15/8 110
3x4 300 150 61/8 63/8 243/8 | 811/16 15/8 115
3x4 300 150 | 61/8 | 63/8 | 243/8 |811/16 | 15/8 150
3x6 600 150 71/4 71/8 |283/16 | 911/16 13/4 160
3x6 900 300 | 713/16 | 81/2 | 296/8 | 103/4 2 300
3x6 1500 300 73/4 81/2 296/8 103/4 23/8 320




L orifice

Area: 2.862 sq. in.
Diameter: 1.909 in.

Valve Selection

R

s

3x4 300 150 285 285 285 285
4 1 74 1 41 2 17
X6 300 50 0 615 0 85 O | cabon | Carbon
4x6 | 600 150 1000 | 1000 | 825 285 170 DG Sl
4x6 900 300 1500 1500 1235 285 170
4x6 | 1500 300 1500 285 170
4x6 300 150 510 215 285 170
4x6 600 150 1000 430 285 170 | Chrome | High
X Molybde- | Temp.
num Alloy
4x6 900 300 1500 650 285 170 Steel Steal
4x6 | 1500 300 1500 1080

Dimensions and Weights

3x4 150 150 61/8 61/2 | 243/8 | 811/16
3x4 300 150 61/8 61/2 243/8 | 811/16
4x6 300 150 7116 | 71/8 28 911/16
4x6 600 150 71/16 8 28 911/16
4x6 900 300 73/4 83/4 | 321/4 | 121/4
4x6 1500 300 73/4 83/4 | 321/4 | 121/4

e S ——
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Area: 3.604 sq.in.

Diameter:2.142in.

. Outlet Pressure
Connections Maximum Set Pressure. psig Limit at 100 °F Standard Materials
ANSI Flanges .
Size psig
-20~ o 0 o~ | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F | .o Bellows Bonnet Spring
4x6 150 150 285 185 80 285 80
4x6 300 150 285 285 285 285 80
Carbon Carbon
4x6 300 150 740 615 410 285 160 Girad Sz
4x6 600 150 1100 1100 825 285 160
4%x6 900 300 1100 285 160
4x6 300 150 510 215 285 160
Chrome High
Molybde-| Temp.
4x6 600 150 1000 430 285 160 num Alloy
Steel Steel
4%x6 900 300 1100 650 285 160
Dimensions and Weights
Connections Dimensions (Inch)
. ANSI Flanges Approx
Size Weight
. (Ibs.)
inlet | Outlet A B H T
4x6 150 150 7 71/4 243/8 | 811/16 | 15/8 165
4x6 300 150 7 71/4 243/8 | 811/16 | 15/8 180
4%x6 300 150 7 71/4 28 911/16 | 13/4 210
4x6 600 150 7 8 28 911/16 | 17/8 260
4%x6 900 300 73/4 83/4 | 321/4 | 121/4 | 25/8 340




| | |
Area: 4.337 sq. in.
0 rI I c e Diameter:2.35in.

§1
F
|

4x6 | 300 150 740 615 410 285 160 | Carbon | Carbon a5
Steel Steel | '

‘ i

4%6 600 150 1000 1000 825 285 160 ‘ !
4%6 900 300 1000 285 160 ' ‘
4x6 300 150 510 215 285 160 |
Chrome High |
Molybde-| Temp. § ]
4%x6 600 150 1000 430 285 160 num Alloy i
Steel Steel 4 .
4%6 900 300 1000 650 —

Dimensions and Weights

4x6 150 150 73/4 81/4 | 3116/15 | 111/4

4x6 300 150 73/4 81/4 | 3116/15 | 111/4

4x6 300 150 73/4 81/4 | 3116/15 | 111/4

4x6 600 150 73/4 83/4 321/4 121/4

4x6 900 300 73/4 83/4 321/4 121/4




Area: 6.379 sq.in.

Diameter

:2.85in.

Connections

Outlet Pressure

. ANSI Flanges Maximum Set Pressure. psig Limitat 100 °F Standard Materials
Size psig
-20~ o 0 o~ | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F | .o Bellows Bonnet Spring
4x6 150 150 285 185 80 285 80
4x6 300 150 285 285 285 285 80
Carbon | Carbon
4x6 300 150 525 525 410 285 150 Steel Steel
4x6 600 150 1000 1000 825 285 150
4x6 900 300 1000 285 150
4x6 300 150 510 215 285 150
Chrome High
Molybde-| Temp.
4x6 600 150 1000 430 285 150 hum Alloy
Steel Steel
4x6 900 300 1000 650 285 150
Dimensions and Weights
Connections Dimensions (Inch)
. ANSI Flanges Approx.
Size Weight
. (Ibs.)
inlet | Outlet A B H D T
4x6 150 150 71/8 9 3116/15 | 111/4 13/4 260
4x6 300 150 71/8 9 3116/15 | 111/4 13/4 270
4x6 300 150 87/8 10 337/16 | 121/4 21/2 450
4x6 600 150 87/8 10 337/16 | 121/4 21/2 500
4x6 900 300 87/8 10 337/16 | 121/4 21/2 510




0 orifice

Area: 11.056 sq. in.
Diameter: 3.752 in.

Steel Steel
6x8 300 150 300 300 300 115 115
6x8 600 150 600 600 600 115 115
6x8 300 150 165 165 115 115 Chrome High
Molybde-| Temp.
num Alloy
6x8 600 150 600 430 115 115 Steel Steel

Dimensions and Weights

A




Area: 16.018 sq.in.

Diameter:4.516in.

. Outlet Pressure
Connections q . o 5 .
ANSI Flanges Maximum Set Pressure. psig Limitat 100 °F Standard Materials
. psig
Size
-20~ o 0 o— | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F S Bellows it Spring
6x8 150 150 100 100 80 60 60
6x8 300 150 100 100 100 60 60
Carbon | Carbon
Steel Steel
6x10 300 150 230 230 230 100 100
6x10 600 150 300 300 300 100 100
6x8 300 150 100 100 60 60 Chrome High
Molybde-| Temp.
num Alloy
6x10 600 150 300 300 100 100 Steel Steel
Dimensions and Weights
oyl Dimensions (Inch)
ANSI Flanges Approx.
Size Weight
(Ibs.)
inlet | Outlet A B H D T
6x8 150 150 97/16 91/2 387/8 | 131/2 | 21/16 620
6x8 300 150 97/16 | 91/2 | 387/8 | 131/2 | 21/16 630
6x10 300 150 97/16 | 101/2 | 391/2 | 131/2 | 21/2 630
6x10 600 150 97/16 | 101/2 | 391/2 | 131/2 21/2 645




| | |
Area: 26.021 sq. in.
0 rI I c e Diameter :5.756 in.

8x10 l
]
8x10 300 150 65 65 65 30 30 \
Carbon | Carbon |
Steel Steel 4
8x10 300 150 120 120 120 60 60 ‘.
8x10 300 150 300 300 300 100 100
8x10 300 150 120 100 60 60 Chrome High !
Molybde-| Temp. 1
num Alloy E o
8x10 300 150 300 225 100 100 Steel Steel 't ":

Dimensions and Weights

8x10 108/7 455/16 | 159/16 | 21/4

8x10 300 150 108/7 11 455/16 | 159/16 | 21/4




Area: 39.447 sq.in.
Diameter : 7.087in.

. Outlet Pressure
Connections q . o 5 .
ANSI Flanges Maximum Set Pressure. psig Limitat 100 °F Standard Materials
. psig
Size
-20~ o 0 o— | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F S Bellows it Spring
10x 14 150 150 154 154 30 30
Carbon | Carbon
Steel Steel
10x 14 300 150 300 300 100 100
10x 14 150 150 154 154 30 30 Chrome High
Molybde-| Temp.
num Alloy
10x 14 300 150 154 154 30 30 Steel Steel

Dimensions and Weights

Connections . .
ANSI Flanges Dimensions (Inch) FreraEr
Size Weight
(Ibs.)
inlet | Outlet A B H D T
10x 14 150 150 12 16 611/4 11/4 2000
10x 14 300 150 12 16 611/4 11/4 2000
i




| | |
Area: 55.148 sq. in.
0 rI I c e Diameter : 8.425 in.

- P e B S
e &

12x16
Carbon | Carbon
Steel Steel
12x16 300 150 300 300 100 100 ~
:
12x 16 150 150 154 154 30 30 Chrome High
Molybde- | Temp.
num Alloy
12x16 300 150 154 154 30 30 Steel Steel \
|
\
Dimensions and Weights
12x16 69 1/4 15/16 2750
12x16 300 150 14 16 69 1/4 15/16




Valve Selection %

()
Area: 76.078 sq. in.
Diameter :9.842 in.
. Outlet Pressure
Connections q . o 5 .
ANSI Flanges Maximum Set Pressure. psig Limitat 100 °F Standard Materials
. psig
Size
-20~ o 0 o— | Conven- Body/ .
Inlet Outlet 100°F 450°F 800°F | 1000°F S Bellows it Spring
14x18 150 150 154 154 30 30
Carbon | Carbon
Steel Steel
14x18 300 150 300 300 100 100
14x18 150 150 154 154 30 30 Chrome High
Molybde- | Temp.
num Alloy
14x18 300 150 154 154 30 30 Steel Steel

Dimensions and Weights

J
Connections . .
ANSI Flanges Dimensions (Inch) FreraEr
Size Weight
(Ibs.)
inlet | Outlet A B H D T
14x18 150 150 153/4 | 193/4 75 17/16 3000 H
14x18 300 150 153/4 | 193/4 75 17/16 3000
i




Valve Sizing

Introduction e

APl establishes rules for sizing of pressure
relief devices in the standard API RP 520. This
recommended practice addresses only flanged
spring loaded and pilot operated safety relief
valves with a D-T orifice. Valves smaller or larger
than those with a D-T orifice are not addressed by
APIRP 520.

The API rules are generic for pressure relief
devices, and API recognizes that Manufacturers
of pressure relief devices may have criteria such
as discharge coefficients and correction factors
that differ from those listed in APl RP 520.The API
RP 520 equations and rules are intended for the
estimation of pressure relief device requirements
only. Final selection of the pressure relief device is
accomplished by using the Manufacturer’s specific
parameters, which are based on actual testing.

It is traditional to size and select pressure relief
valves specified per API RP 526 for gas, vapor
and steam applications using the API RP 520 Kd
value of 0.975 and the effective areas of APl RP
526. Although the API Kd values exceed the ASME
certified K values, the ASME certified areas exceed
the effective areas of API RP 526 with the product
of the ASME certified K and area exceeding the
product of the API RP 520 Kd and API RP 526
effective areas.

Formula Symbols ¢

’.__.

> Flow Coefficient K(Coefficient of Discharge)

The K value has been established at the time valves
are certified by ASME and are published for all
ASME certified valves in “Pressure Relief Device
certifications” by the National Board of Boiler and
Pressure Vessel Inspectors, 1055 Crupper Ave.,
Columbus, Ohio 43229.

Relating to sizing, APl RP 526 details an effective
discharge area.

> ASME Capacity Calculation

ASME codes establish the certified relieving
capacities and corresponding media, which must
be stamped on the valve name plates.

> Computer Sizing Program Information

JOKWANG Measurement has a computer sizing
program which performs sizing and selection
functions. Additionally, it will select materials,
configure the complete value and provide a
data sheet with a certified drawing including
dimensions, weights,and materials.

Prior to sizing Safety Relief Valves, the user should understand the symbols used in the sizing and

capacity calculation formulas.

A The safety relief valve area required to
prevent the vessel or system pressure from exceeding
prescribed limits above the vessel or system MAWP.
The units used are USCS(in?)and metric(mm?).

‘ Dimensionless, whole number valve
determined from an expression of the ratio of
specific heats of the gas or vapor.

‘ Dimensionless ratio of the constant pressure
specific heat Cp to the constant volume specific heat Cv.

‘ Flow Coefficient(Kd x 0.9). Select the valve

based on valve type and type of media(refer the
sizing formulas for proper valves.)

A Dimensionless valve used to correct for the
reduction in the safety relief valve capacity due to
the effects of back pressure on conventional and
balanced bellows valves

A Pressure relief valve - rupture disk
combination capacity factor.

A Dimensionless valve relating the actual vs.
theoretical safety relief valve flow rate. Select the
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valve based on valve type and type of media(refer to
sizing formulas for proper valves.)

A Dimensionless valve to correct for superheated
system. For saturated steam Ksh=1.0

A Dimensionless valve used to correct for the
reduction in the safety relief valve capacity due to
viscosity effects for liquid applications.

A Dimensionless factor used to adjust for the type
of units used in the sizing equation.

‘ Dimensionless valve used to correct for the
reduction in the safety relief valve capacity due to back
pressure for balanced bellows valves(only when used on
liquid applications)

A Molecular Weight of the gas or vapor.
Ul§ Maximum Allowable Working Pressure.

‘ The set pressure of the safety relief valve in
gauge pressure units.

A The pressure at the outlet of the valve in gauge
pressure units.

'] The rated flowing pressure at the inlet of the
safety relief valve in absolute pressure units(psia).
This valve is the stamped set pressure of the safety relief
valve plus the overpressure plus the atmospheric
pressure. Refer to the section “Set Pressure and
Overpressure Relationships for Sizing”

AThe pressure at the outlet of the valve in
absolute pressure units(psia).

‘ Capacity in volume per time units.

\\| Reynolds number. A dimensionless number
used in obtaining the viscosity correction factor Kv.

21| Density of gas or vapor :
p, for vapors = (SG) x (Density of Air)
p, for liquid = (SG) x (Density of Water)
Density of Air =0.0763 Ib/ft? at 14.7psia,and 60 °F(USCS)
Density of Air=1.2932kg/m? at 760mmHg and 0°C(metric)
Density of Water = 62.305 Ib/ft® at 70°F(USCS)
Density of Water = 998kg/m3 at 20°C(metric)

A Specific Gravity. A dimensionless number that
relates the densities of a fluid to that of a standard fluid.
The valve of SG is 1.0 for the following standard
conditions:

Liquid Standard: Water at 70°F(USCS)

Water at 20°C(metric)

Gas standard: Air at 14.696 psia and 60°F(USCS)
Air at 760mmHg and 0°C(metric)

|| The temperature at the inlet of the valve in
absolute temperature units. This valve is coincident
with the rated flowing pressure valve, for example
°F+460.

‘ Capacity in Mass Per Time Units.

‘ Compressibility factor for gas or vapor. If
unknown, use Z=1.

A Napier Factor. A dimensionless correction
factor to the Napier stream flow equation used only for
steam and only in the range of P1 = 1580 to 3208 psia
flowing pressure. Calculate Kn from the equation:

If P is 1423 psig or less, Kn = 1.0.1f P is more than 1423
psig, up to and including 3223 psig, Kn is calculated.
Note that P1 is the flowing pressure and is in absolute
pressure units.

0.1906P1 - 1000
Ka =

0.2292P1- 1061

» Set Pressure and Overpressure
Relationships for Sizing

Set pressure and overpressure requirements vary with
the installation and application of the pressure relief
valve(s). The installation may require one or more
pressure relief valves per ASME Section Vil and API RP
520.The application will require the pressure relief
valve(s) to provide overpressure protection caused by
non-fire or fire-related events.

In all cases the overpressure of the pressure relief valve
will be the difference between the accumulation of
the system and the pressure relief valve's set pressure.
In determining the required pressure relief valve



orifice area, the flowing pressure value (P1) will be
equal to the system accumulation value.

» Single Valve Installations

Used when only one pressure relief valve is required
for system overpressure protection.

If the overpressure is not due to a fire exposure

event:

a) The set pressure may be equal to or less than
the MAWP of the protected system.

b) The accumulation of the system must not
exceed the larger of 3 psi or 10% above the
MAWP(see Table 1.)

If the overpressure is due to a fire exposure event
onavessel:

a)The set pressure may be equal to or less than the
MAWP of the protected system.

b)The accumulation of the system must not
exceed 21% above MAWP(see Table 2.)

¥
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Valve Sizing e

» Multiple Valve Installations

Applies when more than one pressure relief valve is
required for system overpressure protection.

If the overpressure is not due to a fire exposure
event:

a) The set pressure of at least one valve must be
equal to or less than the MAWP of the protected
system.The set pressure of any of the remaining
valve(s) must not exceed 1.05 times the MAWP.

b) The accumulation of the system must not
exceed the larger of 4 psi of 16% above the
MAWP(see Table 3.)

If the overpressure is due to a fire exposure event
onavessel:

a) The set pressure of at least one valve must be
equal to or less than the MAWP of the protected
system.The set pressure of any of the remaining
valve(s) must not exceed 1.10 times the MAWP.

b) The accumulation of the system must not
exceed 21% above MAWP(see Table 2.)

» Set Pressure and Overpressure Relationships for Sizing

Table 1 - Flowing Pressure for Single Valve Installations

MAWP of 15 psig to 30 psig

MAWP of 1.02 barg up to and including 2.06 barg

MAWP of 1.05kg/cm?g up to and including 2.11kg/cm?g

MAWP higher than 30 psig
MAWP higher than 2.06 barg
MAWP higher than 2.11kg/cm?g

Table 2 - Flowing Pressure for FireSizing

MAWP higher than 15 psig
MAWP higher than 1.02 barg
MAWP higher than 1.05kg/cm?g

P1=MAWP+3+14.7

P1= MAWP+0.206+1.01
P1=MAWP+0.211+1.03
P1=1.1(MAWP)+14.7
P1=1.1(MAWP)+1.01
P1=1.1(MAWP)+1.03

P1=1.21(MAWP)+14.7
P1=1.21(MAWP)+1.01
P1=1.21(MAWP)+1.03

Table 3 - Flowing Pressure for Multiple Valve Installations

MAWP of 15 psig to 25 psig

MAWP of 1.02 barg up to and including 1.72 barg

MAWP of 1.05kg/cm?g up to and including 1.75kg/cm?g

MAWP higher than 25 psig
MAWP higher than 1.72 barg
MAWP higher than 1.75kg/cm?g

P1=MAWP+4+14.7
P1=MAWP+0.275+1.01
P1=MAWP+0.281+1.03
P1=1.16(MAWP)+14.7
P1=1.16(MAWP)+1.01
P1=1.16(MAWP)+1.03
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ASME SEC VIII Sizing Formula o

Sizing for steam (Metric)

W1
Al= W =5.25Kd A P Ksh Kc
5.25 Kd P Ksh Kc

Sizing for vapor or gas (Metric)

W1 JZT CKdAPJ/MKc
Al= W=
CKdPJ{MKc 1ZT

Sizing for liquid (Metric)

W1
Al= W =159.44 AKd / (P-Pb) G Kc
159.44 Kd (P-Pb) G Kc

|| Calculated area, Required effective discharge area, mm?(steam,vapor,gas), cm2(liquid)
.| Selected Area, Actual discharge area, mm?(steam,vapor,gas), cmz(liquid)
Al Required capacity(Kg/hr)

|/ Valve Capacity(Kg/hr)

. Coefficient of Discharge, 0.831(steam,vapor,gas), 0.615(liquid)

. Relieving pressure, MpaA(steam,vapor,gas), Kg/cmzg(liquid)

11 Superheat steam correction factor

(| Correction factor for a rupture disk

|| Relieving temperature of the inlet gas or vapor(K)

4| Compressibility factor

¢ Coefficient based on the Ratio of Specific Heat

I} Molecular weight

| Specific weight

)| Total back pressure(Kg/cmzg)



Valve Sizing e

API RP 520 Sizing Formula o

Sizing for steam (Metric)

190.4 W1 7 A P Kd Kb Kc Kn Ksh
P Kd Kb Kc Kn Ksh 190.4

Sizing for vapor or gas (Metric)

13160 W1 {TZ o ACKdPKbKc M
CKd P Kb Kc M 13160 /TZ

Sizing for liquid (Metric)

AKd Kw Kc Kv Kp

_ G
11.78W1 735 PPb W= =
Kd Kw Kc Kv Kp 1178 /135 pPb

1| Calculated area, Required effective discharge area(mm?)

.| Selected Area, Actual discharge area(mm?)

1| Required capacity Kg/hr(steam,vaporgas), Liter/min(liquid)
1| Valve Capacity Kg/hr(steam,vapor,gas), Liter/min(liquid)

= Coefficient of Discharge ,0.831(steam,vapor,gas), 0.615(liquid)
| Relieving pressure(KpaA)

)| Correction factor due to back pressure

4| Correction factor for a rupture disk

4| Correction factor for Napier equation

vol.01

11| Superheat steam correction factor

I| Relieving temperature of the inlet gas or vapor(K)
2| Compressibility factor

°| Coefficient based on the Ratio of Specific Heat
1] Molecular weight

| Specific gravity

2J| Total back pressure(Kpag)

.| Correction factor due to back pressure

\4| Correction factor due to viscosity

4| Correction factor due to overpressure
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Capacity Table

ORIFICE LETTER AND

setpressure D E B G H ) K L M

Kg/em2g(Mpag) ™, o7 126.45 198.71 326.45 506.45 834.19 1187.74 1846.45 2325.16
1 (0.1) 65 116 182 299 464 764 1,088 1,692 2,130
2 (02) 99 177 277 456 707 1,165 1,658 2,578 3,246
3 (0.29) 130 231 363 597 926 1,525 2,171 3,375 4,250
4 (039) 164 292 459 753 1,169 1,925 2,741 4,261 5,366
5 (0.49) 198 353 554 910 1,412 2,326 3,311 5,148 6,482
6 (0.59) 232 413 649 1,067 1,655 2,726 3,881 6,034 7,598
7 (0.69) 266 474 745 1,223 1,898 3,126 4,451 6,920 8714
8 (0.78) 297 528 831 1,364 2,117 3,487 4,964 7,717 9,718
9 (0.88) 331 589 926 1,521 2,360 3,887 5,534 8,603 10,834
10 (0.98) 365 650 1,021 1,678 2,603 4,287 6,104 9,489 11,950
11 (1.08) 399 711 1,117 1,834 2,846 4,687 6,674 10,376 13,066
12 (1.18) 433 771 1,212 1,991 3,089 5,088 7,244 11,262 14,181
13 (1.27) 464 826 1,298 2,132 3,308 5,448 7,757 12,059 15,186
14 (137) 498 887 1,393 2,289 3,551 5,848 8,327 12,945 16,302
15 (1.47) 532 947 1,489 2,445 3,794 6,249 8,897 13,831 17,417
16 (1.57) 566 1,008 1,584 2,602 4,037 6,649 9,467 14,718 18,533
17 (1.67) 600 1,069 1,679 2,759 4,280 7,049 10,037 15,604 19,649
18 (1.76) 630 1,123 1,765 2,900 4,499 7,410 10,550 16,401 20,653
19 (1.86) 664 1,184 1,860 3,056 4,742 7,810 11,120 17,287 21,769
20 (1.96) 699 1,245 1,956 3,213 4,985 8,210 11,690 18,173 22,885
22 (2.16) 767 1,366 2,146 3,526 5,471 9,011 12,830 19,946 25,117
24 (2.35) 831 1,481 2,328 3,824 5,033 9,772 13,913 21,629 27,237
26 (2.55) 899 1,603 2,518 4137 6,419 10,572 15,053 23,402 29,469
28 (2.74) 964 1,718 2,700 4,435 6,880 11,333 16,136 25,085 31,589
30 (2.94) 1,032 1,839 2,890 4,748 7,367 12,134 17,276 26,857 33,820
32 (3.14) 1,100 1,961 3,081 5,062 7,853 12,934 18,416 28,630 36,052
34 (333) 1,165 2,076 3,262 5,359 8314 13,695 19,499 30,313 38,172
36 (3.53) 1,233 2,197 3,453 5,673 8,800 14,496 20,639 32,085 40,404
38 (3.72) 1,298 2,313 3,634 5,970 9,262 15,256 21,722 33,769 42,524
40 (3.92) 1,366 2,434 3,825 6,284 9,748 16,057 22,862 35,541 44,756
42 (4.12) 1,434 2,555 4,016 6,597 10,234 16,858 24,002 37,314 46,987
44 (431) 1,499 2,671 4,197 6,895 10,696 17,618 25,085 38,997 49,108
46 (4.51) 1,567 2,792 4,387 7,208 11,182 18,419 26,225 40,769 51,339
48 (4.7) 1,632 2,907 4,569 7,506 11,644 19,179 27,308 42,453 53,459
50 (4.9) 1,700 3,029 4,759 7,819 12,130 19,980 28,448 44,225 55,691
55 (5.39) 1,867 3,326 5,227 8,587 13,321 21,942 31,241 48,567 61,159
60 (5.88) 2,034 3,623 5,694 9,354 14,512 23,903 34,034 52,909 66,626
65 (6.37) 2,201 3,921 6,161 10,122 15,703 25,865 36,827 57,251 72,094
70 (6.86) 2,367 4,218 6,628 10,890 16,894 27,827 39,620 61,593 77,562
75 (7.35) 2,534 4,515 7,096 11,657 18,085 29,788 42,413 65,935 83,029
80 (7.84) 2,701 4,813 7,563 12,425 19,276 31,750 45,206 70,277
85 (8.33) 2,868 5,110 8,030 13,193 20,467 33,711 47,999 74,619
90 (8.82) 3,035 5,407 8,498 13,960 21,658 35,673 50,792 78,961
95 (9.31) 3,202 5,705 8,965 14,728 22,849 37,635 53,585 83,303
100 (9.8) 3,369 6,002 9,432 15,496 24,040 39,596 56,378 87,645
105 (10.29) 3,536 6,300 9,899 16,263 25,230 41,558 59,171 91,987
110 (10.78) 3,702 6,597 10,367 17,031 26,421 43,519 61,964
115 (11.27) 3,869 6,894 10,834 17,798 27,612 45,481 64,757
120 (11.76) 4,036 7,192 11,301 18,566 28,803 47,443 67,550
125 (12.25) 4,203 7,489 11,768 19,334 29,994 49,404 70,343
130 (12.74) 4,370 7,786 12,236 20,101 31,185 51,366 73,136
135 (13.23) 4,537 8,084 12,703 20,869 32,376 53,328 75,929
140 (13.72) 4,704 8,381 13,170 21,637 33,567 55,289 78,722
145 (14.21) 4,871 8,678 13,638 22,404 34,758 57,251
150 (14.7) 5,038 8,976 14,105 23,172 35,949 59,212
155 (15.19) 5,204 9,273 14,572 23,940 37,140 61,174
160 (15.68) 5,371 9,570 15,039 24,707 38,331 63,136
165 (16.17) 5,538 9,868 15,507 25,475 39,522 65,097
170 (16.66) 5,705 10,165 15,974 26,243 40,713 67,059
175 (17.15) 5,872 10,462 16,441 27,010 41,903 69,021
180 (17.64) 6,039 10,760 16,908 27,778
183 (17.93) 6,138 10,936 17,185 28,232
186 (18.23) 6,240 11,118 17,471 28,702
189 (18.52) 6,339 11,294 17,748 29,157
192 (18.82) 6,441 11,476 18,034 29,627
195 (19.11) 6,540 11,652 18,310 30,081
198 (19.4) 6,638 11,828 18,587 30,535
201 (19.7) 6,741 12,010 18,873 31,005
203 (19.89) 6,805 12,125 19,054 31,303




ASME SECVIII

EFFECTIVE AREA (mm)
N p Q R T v w Y set pressure
2798.06 4115.48 7132.89 10334.17 16787.71 25449.63 35966.38 49082.48 P U
2,564 3,771 6,535 9,468 15,381 23316 32,952 44,968 1 .1)
3,906 5,746 9,958 14,427 23,437 35,530 50,212 68,523 2 (0.2
5,115 7,523 13,039 18,891 30,688 46,522 65,746 89,722 3 (029
6,458 9,498 16,462 23,850 38,744 58,735 83,007 113,277 4 (039
7,800 11,473 19,885 28,810 46,801 70,948 100,267 136,832 5 (0.49)
9,143 13,448 23,308 33,769 54,857 83,162 117,527 160,387 6 (059)
10,486 15,423 26,731 38,728 62,914 95,375 134,788 183,942 7 (0.69)
11,695 17,201 29,812 43,192 70,164 106,367 150,322 205,141 8 (078
13,037 19,176 33,235 48,151 78,221 118,580 167,582 228,696 9  (0.88)
14,380 21,151 36,658 53,111 86,277 130,794 184,843 252,251 10 (0.98)
15,723 23,126 40,081 58,070 94,334 143,007 202,103 275,805 11 (1.08)
17,066 25,101 43,504 63,029 102,390 155,220 219,363 299,360 12 (1.18)
18,274 26,878 46,585 67,493 109,641 166,212 234,898 320,559 13 (127)
19,617 28,853 50,008 72,452 117,698 178,426 252,158 344,114 14 (1.37)
20,960 30,828 53,431 77,412 125,754 190,639 269,418 367,669 15 (1.47)
22,303 32,803 56,854 82,371 133,811 202,852 286,679 391,224 16 (1.57)
23,645 34,778 60,278 87,330 141,867 215,066 303,939 414,779 17 (1.67)
24,854 36,556 63,358 91,794 149,118 226,058 319,473 435,978 18 (1.76)
26,197 38,531 66,781 96,753 157,174 238,271 336,734 459,533 19 (1.86)
27,540 40,506 70,204 101,713 165,231 250,485 353,994 483,088 20 (1.96)
30,225 44,456 77,051 22 (2.16)
32,776 48,209 83,555 24 (2.35)
35,462 52,159 90,401 26 (2.55)
38,013 55,911 96,905 28 (2.74)
40,699 59,861 103,751 30 (2.94)
43,385 63,811 110,597 32 (3.4)
45,936 67,564 117,101 34 (3.33)
48,621 71,514 123,947 36 (3.53)
51,173 75,267 130,451 38 (3.72)
53,858 79,217 137,297 40 (3.92)
56,544 83,167 144,143 42 (412
59,095 86,919 44 (431)
61,781 90,869 46 (4.51)
64,332 94,622 48 (47)
67,018 98,572 50 (4.9)
73,597 108,250 55  (5.39)
80,177 117,927 60  (5.88)
86,757 127,605 65  (6.37)
93,337 137,282 70 (6.86)
75 (7.35)
80  (7.84)
85  (8.33)
9  (8.82)
95 (9.31)
100 (9.8)
105 (10.29)
110 (10.78)
15 (11.27)
120 (11.76)
125 (12.25)
130 (12.74)
135 (13.23)
140 (13.72)
145 (14.21)
150 (14.7)
155 (15.19)
160 (15.68)
165 (16.17)
170 (16.66)
175 (17.15)
180 (17.64)
183 (17.93)
186 (18.23)
189 (18.52)
192 (18.82)
195 (19.11)
198 (19.4)
201 (19.7)
203 (19.89)
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ASME SEC VIII Air Capacity

Capacity for air (Kg/h at 20°C with 10% overpressure) :

JZT

CxKd+AxPx*/M=Kc

ORIFICE LETTER AND
set pressure D E 3 G H J K L M
Kg/em2g(Mpag) ™, o; 126.45 198.71 326.45 506.45 834.19 1187.74 1846.45 2325.16
1 (0.1) 105 188 295 484 751 1,237 1,761 2,738 3,448
2 (02 160 286 449 738 1,144 1,885 2,684 4173 5,254
3 (03) 210 374 588 966 1,499 2,468 3,514 5,463 6,880
4 (04) 265 472 742 1,220 1,892 3,116 4,437 6,898 8,686
5 (05) 320 571 897 1473 2,285 3,764 5,360 8,332 10,492
6 (0.6) 375 669 1,051 1,727 2,679 4,412 6,282 9,766 12,298
7 (07) 431 767 1,205 1,980 3,072 5,060 7,205 11,201 14,105
8 (0.8 480 855 1,344 2,208 3,426 5,643 8,035 12,492 15,730
9 (09 535 954 1,499 2,462 3,820 6,291 8,958 13,926 17,536
10 (1) 590 1,052 1,653 2,716 4,213 6,939 9,881 15,360 19,342
1 (1) 646 1,150 1,807 2,969 4,606 7,587 10,803 16,794 21,149
12 (1.2 701 1,248 1,962 3,223 5,000 8,235 11,726 18,229 22,955
13 (1.3) 750 1,337 2,101 3,451 5,354 8,819 12,556 19,520 24,580
14 (1.4) 805 1,435 2,255 3,705 5,747 9,467 13,479 20,954 26,386
15 (1.5) 861 1,533 2,409 3,958 6,141 10,115 14,401 22,388 28,193
16 (1.6) 916 1,631 2,564 4212 6,534 10,763 15,324 23,823 29,999
17 (1.7) 971 1,730 2,718 4,465 6,928 11,411 16,247 25,257 31,805
18 (1.8) 1,020 1,818 2,857 4,694 7,282 11,994 17,077 26,548 33,431
19 (1.9) 1,076 1,916 3,011 4,947 7,675 12,642 18,000 27,982 35,237
20 () 1,131 2,015 3,166 5,201 8,068 13,290 18,922 29,416 37,043
21 (2.1) 1,186 2,113 3,320 5,454 8,462 13,938 19,845 30,851 38,849
2 (22 1,241 2,211 3,474 5,708 8,855 14,586 20,768 32,285 40,655
23 (23) 1,291 2,299 3,613 5,936 9,209 15,169 21,598 33,576 42,281
24 (24) 1,346 2,398 3,768 6,190 9,603 15,817 22,521 35,010 44,087
25  (2.5) 1,401 2,496 3,922 6,443 9,996 16,465 23,443 36,444 45,893
26 (2.6) 1,456 2,594 4,076 6,697 10,390 17,113 24,366 37,879 47,699
27 (27) 1,511 2,692 4,231 6,951 10,783 17,761 25,288 39,313 49,505
28 (2.8 1,561 2,781 4,370 7,179 11,137 18,344 26,119 40,604 51,131
29 (29) 1,616 2,879 4,524 7,432 11,530 18,992 27,041 42,038 52,937
30 (3) 1,671 2,977 4,678 7,686 11,924 19,640 27,964 43,473 54,743
40 (4 2,211 3,940 6,191 10,171 15,779 25,990 37,006 57,529 72,444
50  (5) 2,751 4,902 7,704 12,656 19,635 32,341 46,048 71,585 90,144
60 (6) 3,202 5,865 9216 15,141 23,490 38,691 55,089 85,641 107,845
70 (7) 3,832 6,828 10,729 17,626 27,345 45,041 64,131 99,698 125,545
80 (8) 4,372 7,790 12,242 20,112 31,201 51,392 73,173 113,754
90 (9) 4,912 8,753 13,755 22,597 35,056 57,742 82,215 127,810
100 (10) 5,453 9,715 15,267 25,082 38,912 64,092 91,256 141,866
110 (1) 5,993 10,678 16,780 27,567 42,767 70,443 100,298
120 (12) 6,533 11,641 18,293 30,052 46,622 76,793 109,340
130 (13) 7,074 12,603 19,805 32,537 50,478 83,143 118,382
140 (14) 7,614 13,566 21,318 35,022 54,333 89,494 127,423
150 (15) 8,154 14,528 22,831 37,507 58,188 95,844 136,465
160 (16) 8,694 15,491 24,343 39,993 62,044 102,194
170 (17) 9,235 16,454 25,856 42,478 65,899 108,545
180 (18) 9,775 17,416 27,369 44,963 69,755 114,895
190 (19) 10,315 18,379 28,882 47,448 73,610
200 (20) 10,855 19,341 30,394 49,933
210 (21) 11,396 20,304 31,907 52,418
220 (22) 11,936 21,267 33,420 54,903
230 (23) 12,476 22,229 34,932 57,388
240 (24) 13,016 23,192 36,445 59,873
250 (25) 13,557 24,155 37,958 62,359
260 (26) 14,097 25,117 39,470 64,844
270 (27) 14,637 26,080 40,983
280 (28) 15,178 27,042 42,496
290 (29) 15,718 28,005 44,008
300 (30) 16,258 28,968 45,521
310 (31) 16,798 29,930 47,034
320 (32) 17,339 30,893 48,547
330 (33) 17,879 31,855 50,059
340 (34) 18,419 32,818 51,572
350 (35) 18,959 33,781 53,085
360 (36) 19,500 34,743
370 (37) 20,040 35,706
380 (39) 20,580 36,668
390 (39) 21,120 37,631
400 (40) 21,661 38,594
410 (41) 22,201 39,556
420 (42) 22,741 40,519




Capacity Table :0

ASME SECVIIl

EFFECTIVE AREA (mm?)

set pressure

N P Q R T v w Y
2798.06 4115.48 7132.89 10334.17 16787.71 25449.63 35966.38 49082.48 e U )
4,149 6,103 10,578 15,325 24,896 37,741 53,337 72,788 1 (0.1)
6,323 9,300 16,119 23,353 37,936 57,510 81,275 110,915 2 (02
8,279 12,177 21,105 30,578 49,673 75,302 106,420 145,229 3 (03)
10,453 15,374 26,646 38,605 62,713 95,071 134,358 183,356 4 (04)
12,626 18,571 32,187 46,633 75,754 114,840 162,297 221,483 5 (05)
14,800 21,768 37,728 54,660 88,794 134,610 190,235 259,610 6 (06)
16,973 24,965 43,268 62,688 101,835 154,379 218,174 297,737 7 (07)
18,929 27,842 48,255 69,912 113,572 172,171 243,318 332,051 8 (0.8)
21,103 31,039 53,796 77,940 126,612 191,940 271,257 370,178 9 (09)
23,276 34,236 59,337 85,967 139,653 211,709 299,195 408,305 10 (1)
25,450 37,433 64,877 93,995 152,693 231,478 327,134 446,432 1 ()
27,623 40,629 70,418 102,022 165,734 251,247 355,072 484,558 12 (1.2
29,580 43,507 75,405 109,247 177,470 269,039 380,217 518,873 13 (1.3)
31,753 46,703 80,946 117,275 190,511 288,808 408,155 557,000 14 (1.4)
33,927 49,900 86,487 125,302 203,551 308,578 436,093 595,127 15 (1.5)
36,100 53,097 92,027 133,330 216,592 328,347 464,032 633,253 16 (1.6)
38,274 56,294 97,568 141,357 229,633 348,116 491,970 671,380 17 (1.7)
40,230 59,171 102,555 148,582 241,369 365,908 517,115 705,695 18 (1.8)
42,403 62,368 108,096 156,609 254,410 385,677 545,053 743,822 19 (1.9
44,577 65,565 113,636 164,637 267,450 405,446 572,992 781,948 20 (2
46,750 68,762 119,177 172,664 280,491 425215 600,930 820,075 21 (21)
48,924 71,959 124,718 2 (22
50,880 74,836 129,705 23 (23)
53,053 78,033 135,245 24 (24)
55,227 81,230 140,786 25 (25)
57,401 84,427 146,327 26 (26)
59,574 87,623 151,868 27 (27)
61,530 90,501 156,854 28 (28)
63,704 93,698 162,395 29 (29
65,877 96,894 167,936 30 (3)
87,178 128,224 222,236 40 (4
108,478 159,553 50 (5
129,778 190,883 60 (6)
151,079 222,212 70 ()
80 (8
9 (9
100 (10)
110 (1)
120 (12)
130 (13)
140 (14)
150 (15)
160 (16)
170 (17)
180 (18)
190  (19)
200 (20)
210 (21)
220 (22)
230 (23)
240 (24)
250 (25)
260 (26)
270 (27)
280 (28)
290 (29)
300 (30)
310 (31)
320 (32)
330 (33)
340 (34)
350 (35)
360 (36)
370 (37)
380 (38)
390 (39)
400 (40)
410 (41)
420  (42)
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ASME SEC VIIl Water Capacity  Capacity for water (Kg/h with 10% overpressure) : 159.44 * A * Kd  (P-Pb) * G * Kc

ORIFICE LETTER AND
set pressure D E 3 G H J K L M
S ez [l 0.71 1.26 1.99 3.26 5.06 8.34 11.88 18.46 23.25
1 (0.1) 2,309 4,098 6,472 10,602 16,456 27,123 38,635 60,034 75,612
2 (02 3,265 5,795 9,152 14,993 23,272 38,357 54,639 84,902 106,932
3 (03) 3,999 7,097 11,209 18,363 28,502 46,978 66,918 103,983 130,964
4 (04) 4618 8,195 12,944 21,204 32,912 54,246 77,271 120,069 151,224
5 (05) 5,163 9,163 14,471 23,707 36,796 60,648 86,391 134,241 169,074
6 (0.6) 5,656 10,037 15,852 25,969 40,308 66,437 94,637 147,054 185,211
7 (07) 6,109 10,841 17,123 28,050 43,538 71,760 102,220 158,836 200,051
8 (0.8 6,531 11,590 18,305 29,987 46,544 76,715 109,277 169,803 213,864
9 (0.9 6,927 12,293 19,415 31,806 49,367 81,368 115,906 180,103 226,837
10 (1) 7,302 12,958 20,465 33,526 52,038 85,770 122,176 189,846 239,107
1 (1) 7,658 13,591 21,464 35,163 54,578 89,956 128,139 199,112 250,777
12 (1.2 7,999 14,195 22,419 36,726 57,005 93,956 133,837 207,965 261,928
13 (1.3) 8,325 14,774 23,334 38,226 59,332 97,793 139,302 216,457 272,624
14 (1.4) 8,640 15,332 24,215 39,669 61,572 101,484 144,560 224,628 282,915
15 (1.5) 8,943 15,870 25,065 41,061 63,733 105,046 149,634 232,512 292,845
16 (1.6) 9,236 16,391 25,887 42,408 65,823 108,491 154,542 240,138 302,449
17 (1.7) 9,520 16,895 26,684 43,713 67,849 111,830 159,298 247,528 311,757
18 (1.8) 9,796 17,385 27,457 44,980 69,816 115,072 163,916 254,705 320,795
19 (1.9) 10,065 17,861 28210 46,213 71,729 118,226 168,408 261,684 329,586
20 () 10,326 18,325 28,943 47,413 73,593 121,297 172,783 268,482 338,148
21 (2.0) 10,581 18,778 29,657 48,584 75,410 124,292 177,050 275,112 346,498
2 (22 10,830 19,220 30,355 49,728 77,185 127,217 181,216 281,586 354,653
23 (23) 11,074 19,652 31,037 50,845 78,919 130,076 185,289 287,915 362,623
24 (24) 11,312 20,075 31,705 51,939 80,617 132,874 189,274 294,107 370,422
25 (2.5 11,545 20,488 32,359 53,010 82,279 135,614 193,177 300,172 378,061
26 (2.6) 11,774 20,894 33,000 54,060 83,908 138,300 197,003 306,117 385,548
27 (27 11,998 21,292 33,628 55,089 85,507 140,934 200,755 311,948 392,892
28 (2.8) 12,218 21,683 34,245 56,100 87,076 143,520 204,439 317,672 400,102
29 (29) 12,434 22,067 34,851 57,093 88,617 146,061 208,058 323,295 407,184
30 (3) 12,647 22,444 35,447 58,069 90,132 148,558 211,615 328,822 414,145
40 (4 14,604 25,916 40,931 67,053 104,076 171,540 244,352 379,691 478,213
50 (5) 16,327 28,975 45,762 74,967 116,360 191,787 273,193 424,508 534,659
60 (6) 17,886 31,741 50,130 82,122 127,466 210,092 299,268 465,025 585,689
70 (7) 19,319 34,284 54,147 88,702 137,679 226,926 323,247 502,284 632,617
80 (8 20,652 36,651 57,885 94,827 147,185 242,594 345,565 536,964
90 (9) 21,905 38,874 61,396 100,579 156,114 257,310 366,527 569,537
100 (10) 23,090 40,977 64,718 106,020 164,558 271,228 386,354 600,344
110 (1) 24,217 42,977 67,876 111,194 172,590 284,467 405,211
120 (12) 25,294 44,888 70,894 116,139 180,264 297,116 423,229
130 (13) 26,327 46,721 73,789 120,881 187,625 309,248 440,511
140 (14) 27,321 48,485 76,575 125,444 194,708 320,921 457,140
150 (15) 28,280 50,186 79,262 129,847 201,542 332,185 473,185
160 (16) 29,207 51,832 81,862 134,105 208,151 343,080
170 (17) 30,106 53,427 84,381 138,233 214,558 353,638
180 (18) 30,979 54,976 86,828 142,240 220,778 363,891
190 (19) 31,828 56,483 89,207 146,138 226,828
200 (20) 32,654 57,950 91,524 149,934
210 (21) 33,461 59,381 93,785 153,637
220 (22) 34,248 60,779 95,992 157,253
230 (23) 35,018 62,145 98,149 160,787
240 (24) 35,771 63,481 100,260 164,245
250 (25) 36,509 64,790 102,327 167,632
260 (26) 37,232 66,073 104,354 170,952
270 (27) 37,941 67,332 106,342
280 (28) 38,637 68,567 108,293
290 (29) 39,321 69,781 110,210
300 (30) 39,993 70,974 112,094
310 (31) 40,654 72,147 113,947
320 (32) 41,305 73,302 115,770
330 (33) 41,945 74,438 117,565
340 (34) 42,576 75,558 119,333
350 (35) 43,198 76,661 121,075
360 (36) 43,811 77,748
370 (37) 44,415 78,821
380 (39) 45,011 79,879
390 (39) 45,599 80,923
400 (40) 46,180 81,954
410 (41) 46,754 82,972
420 (42) 47,321 83,978




Capacity Table :0

ASME SECVIIl

EFFECTIVE AREA (cm)
N P Q R T Vv w Y set pressure

27.98 41.15 71.33 103.34 167.88 2545 359.66 490.82 e U )

90,995 133,825 231,975 336,076 545,969 827,669 1,169,663 1,596,214 1 (0.1)

128,686 189,258 328,062 475,283 772,116 1,170,500 1,654,154 2,257,387 2 (02

157,608 231,792 401,792 582,100 945,645 1,433,564 2,025,916 2,764,723 3 (03)

181,990 267,651 463,950 672,152 1,091,937 1,655,337 2,339,327 3,192,427 4 (04)

203,471 299,243 518,712 751,488 1,220,823 1,850,723 2,615,447 3,569,242 5 (0.5

222,891 327,804 568,220 823,214 1,337,345 2,027,366 2,865,078 3,909,909 6  (0.6)

240,750 354,069 613,748 889,173 1,444,497 2,189,806 3,094,638 4,223,184 7 (07

257,372 378,515 656,124 950,566 1,544,233 2,341,001 3,308,308 4,514,774 8 (0.8

272,984 401,476 695,925 1,008,227 1,637,906 2,483,006 3,508,990 4,788,641 9 (09)

287,751 423,193 733,569 1,062,765 1,726,504 2,617,318 3,698,800 5,047,670 10 ()

301,796 443,849 769,374 1,114,637 1,810,773 2,745,067 3,879,334 5,294,041 1 ()

315,215 463,585 803,585 1,164,201 1,891,291 2,867,128 4,051,833 5,529,446 12 (1.2

328,086 482,514 836,397 1,211,738 1,968,518 2,984,202 4,217,281 5,755,230 13 (1.3)

340,471 500,729 867,971 1,257,480 2,042,828 3,096,853 4,376,480 5,972,484 14 (1.4)

352,421 518,304 898,435 1,301,616 2,114,527 3,205,547 4,530,087 6,182,109 15 (1.5)

363,979 535,302 927,900 1,344,303 2,183,875 3,310,675 4,678,653 6,384,854 16 (1.6)

375,181 551,776 956,457 1,385,676 2,251,086 3,412,565 4,822,646 6,581,357 17 (1.7)

386,058 567,773 984,186 1,425,849 2,316,349 3,511,501 4,962,461 6,772,161 18 (1.8)

396,637 583,331 1,011,155 1,464,920 2,379,822 3,607,724 5,098,444 6,957,734 19 (1.9

406,941 598,485 1,037,423 1,502,977 2,441,646 3,701,447 5,230,894 7,138,484 20

416,990 613,265 1,063,042 1,540,093 2,501,943 3,792,854 5,360,071 7,314,769 21 (20)

426,803 627,697 1,088,059 2 (22

436,396 641,804 1,112,512 23 (23)

445,782 655,608 1,136,440 24 (24)

454,974 669,127 1,159,874 25 (25)

463,984 682,378 1,182,844 26 (2.6)

472,823 695,377 1,205,377 27 (27

481,499 708,138 1,227,496 28 (2.8)

490,022 720,672 1,249,223 29 (29)

498,399 732,992 1,270,579 30 (3)

575,501 846,386 1,467,138 40 (4

643,430 946,289 50  (5)

704,842 1,036,607 60 (6)

761,317 1,119,664 70 (7)
80 (8
20 (9
100 (10)
110 (1)
120 (12)
130 (13)
140 (14)
150 (15)
160 (16)
170 (17)
180 (18)
190  (19)
200 (20)
210 (21)
220 (22) S
230 (23) =
240 (24) >
250 (25)
260 (26)
270 (27)
280 (28)
290 (29)
300 (30) i
310 (31)
320 (32) Z
330 (33) =
340 (34) S
350 (35) o
360 (36) 5
370 (37) £
380  (38) &
390 (39) -
400  (40) 2
410 (41) §
420  (42) 2

> |
2




API RP 520 Steam Capacity

Capacity for steam (Kg/h with 10% overpressure) :

A %P x Kd % Kb * Kc * Kn * Ksh

1904

set pressure

ORIFICE LETTER AND
K L

e D E F G H J M
g/cmzg{Vipag 70.97 126.45 198.71 326.45 506.45 834.19 1187.74 1846.45 2325.16

1 (0.1) 65 115 181 298 462 761 1,084 1,685 2,122
2 (0.2) 98 175 275 452 701 1,154 1,643 2,554 3,216
3 (029) 132 234 368 605 939 1,546 2,202 3,423 4,310
4 (039 165 294 462 759 1177 1,939 2,761 4,292 5,404
5 (049) 198 353 555 912 1,415 2,331 3,319 5,160 6,498
6 (0.59) 232 413 649 1,066 1,654 2,724 3,878 6,029 7,592
7 (0.69) 265 472 742 1,220 1,892 3,116 4,437 6,898 8,686
8  (0.78) 299 532 836 1373 2,130 3,509 4,996 7,766 9,780
9 (0.88) 332 591 929 1,527 2,368 3,901 5,555 8,635 10,874
10 (0.98) 365 651 1,023 1,680 2,607 4,294 6,113 9,504 11,968
11 (1.08) 399 710 1,116 1,834 2,845 4,686 6,672 10,373 13,062
12 (1.18) 432 770 1,210 1,987 3,083 5,079 7,231 11,241 14,156
13 (1.27) 465 829 1,303 2,141 3,322 5,471 7,790 12,110 15,250
14 (1.37) 499 889 1,397 2,295 3,560 5,864 8,349 12,979 16,344
15 (1.47) 532 948 1,490 2,448 3,798 6,256 8,908 13,848 17,438
16 (1.57) 566 1,008 1,584 2,602 4,036 6,649 9,466 14,716 18,532
17 (1.67) 599 1,067 1,677 2,755 4,275 7,041 10,025 15,585 19,626
18 (1.76) 632 1,127 1,771 2,909 4,513 7,434 10,584 16,454 20,720
19 (1.86) 666 1,186 1,864 3,063 4,751 7,826 11,143 17,323 21,814
20 (1.96) 699 1,246 1,958 3216 4,990 8,219 11,702 18,191 22,908
22 (2.16) 766 1,365 2,145 3,523 5,466 9,003 12,819 19,929 25,096
24 (2.35) 833 1,484 2,332 3,831 5,043 9,788 13,937 21,666 27,284
26 (2.55) 900 1,603 2,519 4,138 6,419 10,573 15,055 23,404 29,471
28 (2.74) 966 1,722 2,706 4,445 6,896 11,358 16,172 25,141 31,659
30 (2.94) 1,033 1,841 2,893 4,752 7,372 12,143 17,290 26,879 33,847
32 (3.14) 1,100 1,960 3,080 5,059 7,849 12,928 18,408 28,616 36,035
34 (333 1,167 2,079 3,267 5,367 8,326 13,713 19,525 30,354 38,223
36 (3.53) 1,233 2,198 3,454 5,674 8,802 14,498 20,643 32,091 40,411
38 (3.72) 1,300 2317 3,641 5,981 9,279 15,283 21,761 33,829 42,599
40  (3.92) 1,367 2,436 3,828 6,288 9,755 16,068 22,878 35,566 44,787
42 (412 1,434 2,555 4,015 6,595 10,232 16,853 23,996 37,304 46,975
44 (431) 1,501 2,674 4,202 6,902 10,708 17,638 25,113 39,041 49,163
46 (4.51) 1,567 2,793 4,388 7,210 11,185 18,423 26,231 40,779 51,351
48 (4.7) 1,634 2,912 4,575 7,517 11,661 19,208 27,349 42,516 53,539
50  (4.9) 1,701 3,031 4,762 7,824 12,138 19,993 28,466 44,254 55,727
55  (5.39) 1,868 3,328 5,230 8,592 13,329 21,955 31,261 48,597 61,197
60 (5.88) 2,035 3,626 5,697 9,360 14,521 23,918 34,055 52,941 66,667
65 (6.37) 2,202 3,923 6,165 10,128 15,712 25,880 36,849 57,285 72,136
70 (6.86) 2,369 4,220 6,632 10,896 16,904 27,843 39,643 61,628 77,606
75 (7.35) 2,536 4,518 7,100 11,664 18,095 29,805 42,437 65,972 83,076
80 (7.84) 2,703 4,815 7,567 12,432 19,286 31,767 45,231 70,316

85 (8.33) 2,870 5,113 8,035 13,200 20,478 33,730 48,025 74,660

90 (882 3,037 5,410 8,502 13,968 21,669 35,692 50,819 79,003

95 (9.31) 3,204 5,708 8,970 14,736 22,861 37,655 53,613 83,347

100 (9.8) 3,370 6,005 9,437 15,504 24,052 39,617 56,408 87,691

105 (10.29) 3,537 6,303 9,904 16,272 25,243 41,579 59,202 92,034

110 (10.78) 3,704 6,600 10,372 17,040 26,435 43,542 61,996

115 (11.27) 3,871 6,898 10,839 17,807 27,626 45,504 64,790

120 (11.76) 4,038 7,195 11,307 18,575 28,818 47,467 67,584

125  (12.25) 4,205 7,493 11,774 19,343 30,009 49,429 70,378

130 (12.74) 4372 7,790 12,242 20,111 31,200 51,391 73,172

135 (13.23) 4,539 8,088 12,709 20,879 32,392 53,354 75,966

140 (13.72) 4,706 8,385 13,177 21,647 33,583 55,316 78,760

145 (14.21) 4,873 8,683 13,644 22,415 34,775 57,279

150 (14.7) 5,040 8,980 14,112 23,183 35,966 59,241

155 (15.19) 5,207 9,277 14,579 23,951 37,158 61,203

160 (15.68) 5,374 9,575 15,047 24,719 38,349 63,166

165 (16.17) 5,541 9,872 15,514 25,487 39,540 65,128

170 (16.66) 5,708 10,170 15,981 26,255 40,732 67,091

175 (17.15) 5,875 10,467 16,449 27,023 41,923 69,053

180 (17.64) 6,042 10,765 16,916 27,791

183 (17.93) 6,142 10,943 17,197 28,252

186 (18.23) 6,242 11,122 17,477 28,713

189 (18.52) 6,342 11,300 17,758 29,173

192 (18.82) 6,442 11,479 18,038 29,634

195 (19.11) 6,543 11,657 18,319 30,095

198 (19.4) 6,643 11,836 18,599 30,556

201 (19.7) 6,743 12,014 18,880 31,016

203 (19.89) 6,810 12,133 19,067 31,324




Capacity Table :0

APIRP 520

EFFECTIVE AREA (mm?) —
N P Q R T v w Y Kalerma(M

2798.06 4115.48 7132.89 10334.17 16787.71 25449.63 35966.38 49082.48 Sl )
2,554 3,756 6,510 9,432 15,323 23,229 32,827 44,799 1 (0.1)
3,870 5,693 9,866 14,294 23,221 35,202 49,749 67,892 2 (0.2)
5,187 7,629 13,222 19,157 31,120 47,176 66,671 90,985 3 (0.29)
6,503 9,565 16,578 24,019 39,018 59,150 83,593 114,078 4 (0.39)
7,820 11,502 19,934 28,881 46,917 71,124 100,515 137,171 5 (0.49)
9,136 13,438 23,290 33,743 54,815 83,098 117,437 160,264 6 (0.59)
10,453 15,374 26,646 38,605 62,714 95,072 134,359 183,356 7 (0.69)
11,769 17,310 30,002 43,467 70,612 107,046 151,281 206,449 8 (0.78)
13,086 19,247 33,358 48,329 78,511 119,019 168,203 229,542 9 (0.88)
14,402 21,183 36,714 53,192 86,409 130,993 185,125 252,635 10 (0.98)
15,719 23,119 40,070 58,054 94,308 142,967 202,047 275,728 11 (1.08)
17,035 25,056 43,426 62,916 102,206 154,941 218,969 298,821 12 (1.18)
18,351 26,992 46,782 67,778 110,104 166,915 235,890 321,914 13 (1.27)
19,668 28,928 50,138 72,640 118,003 178,889 252,812 345,007 14 (1.37)
20,984 30,865 53,494 77,502 125,901 190,863 269,734 368,100 15 (1.47)
22,301 32,801 56,850 82,365 133,800 202,836 286,656 391,193 16 (1.57)
23,617 34,737 60,206 87,227 141,698 214,810 303,578 414,286 17 (1.67)
24,934 36,673 63,562 92,089 149,597 226,784 320,500 437,379 18 (1.76)
26,250 38,610 66,918 96,951 157,495 238,758 337,422 460,472 19 (1.86)
27,567 40,546 70,274 101,813 165,394 250,732 354,344 483,565 20 (1.96)
30,200 44,419 76,986 22 (2.16)
32,833 48,291 83,698 24 (2.35)
35,466 52,164 90,410 26 (2.55)
38,098 56,036 97,122 28 (2.74)
40,731 59,909 103,834 30 (2.94)
43,364 63,782 110,546 32 (3.14)
45,997 67,654 117,257 34 (3.33)
48,630 71,527 123,969 36 (3.53)
51,263 75,400 130,681 38 3.72)
53,896 79,272 137,393 40 (3.92)
56,529 83,145 144,105 42 @.12)
59,162 87,017 44 (4.31)
61,795 90,890 46 4.51)
64,428 94,763 48 (4.7)
67,061 98,635 50 4.9)
73,643 108,317 55 (5.39)
80,225 117,998 60 (5.88)
86,808 127,680 65 (6.37)
93,390 137,361 70 (6.86)
75 (7.35)
80 (7.84)
85 (8.33)
90 (8.82)
95 (9.31)
100 (9.8)
105 (10.29)
110 (10.78)
115 (11.27)

120 (11.76) S

125 (12.25) —

130 (12.74) g
135 (13.23)
140 (13.72)
145 (14.21)
150 (14.7)
155 (15.19)
160 (15.68)

165 (16.17) [t}

170 (16.66) =

175 (17.15) ;

180 (17.64) =

183 (17.93) =}

186 (18.23) 7

189 (18.52) =

192 (1882) 3

195 (19.11) @

198 (19.4) 2

201 (19.7) I

203 (19.89) o

> |

2




APIRP 520 Air Capacity Capacity for air (Kg/h at 20°C with 10% overpressure) :

A*CxKd*P Kb *Kc*/M
13160+ TZ

set pressure

ORIFICE LETTER AND
K L

e D E F G H J M
g/cmzg{Vipag 70.97 126.45 198.71 326.45 506.45 834.19 1187.74 1846.45 2325.16

1 (0.1) 105 187 294 483 749 1,233 1,756 2,729 3,437
2 (02 159 283 445 731 1,135 1,869 2,661 4,136 5,209
3 (03) 213 380 597 980 1,520 2,504 3,566 5,543 6,981
4 (0.4) 267 476 748 1,229 1,906 3,140 4,471 6,950 8,752
5 (0.5 321 572 899 1,478 2,292 3,776 5,376 8,357 10,524
6 (0.6) 375 669 1,051 1,726 2,678 4,411 6,281 9,764 12,296
7 (0.7) 429 765 1,202 1,975 3,064 5,047 7,186 11,171 14,068
8 (0.8 483 861 1,354 2,224 3,450 5,683 8,091 12,578 15,839
9 (09 538 958 1,505 2,473 3,836 6,318 8,996 13,985 17,611
10 (1) 592 1,054 1,656 2,721 4,222 6,954 9,901 15,392 19,383
1 (1) 646 1,150 1,808 2,970 4,608 7,590 10,806 16,799 21,155
12 (12 700 1,247 1,959 3,219 4,994 8,225 11,71 18,206 22,926
13 (1.3) 754 1343 2,111 3,468 5,380 8,861 12,616 19,613 24,698
14 (1.4) 808 1,440 2,262 3,716 5,766 9,497 13,521 21,020 26,470
15 (1.5) 862 1,536 2,414 3,965 6,151 10,132 14,426 22,427 28,242
16 (1.6) 916 1,632 2,565 4214 6,537 10,768 15,332 23,834 30,014
17 (1.7) 970 1,729 2,716 4,463 6,923 11,404 16,237 25,241 31,785
18 (1.8) 1,024 1,825 2,868 4,711 7,309 12,039 17,142 26,648 33,557
19 (19 1,078 1,921 3,019 4,960 7,695 12,675 18,047 28,055 35,329
20 (2 1,132 2,018 3,171 5,209 8,081 13,310 18,952 29,462 37,101
21 (2.1 1,186 2,114 3,322 5,458 8,467 13,946 19,857 30,869 38,872
2 (22 1,241 2,210 3,473 5,706 8,853 14,582 20,762 32,276 40,644
23 (23) 1,295 2,307 3,625 5,955 9,239 15,217 21,667 33,683 42,416
24 (2.4) 1,349 2,403 3,776 6,204 9,625 15,853 22,572 35,090 44,188
25 (2.5) 1,403 2,499 3,928 6,453 10,011 16,489 23,477 36,497 45,959
26 (26) 1,457 2,59 4,079 6,701 10,396 17,124 24,382 37,904 47,731
27 (27) 1,511 2,692 4,231 6,950 10,782 17,760 25,287 39,311 49,503
28 (2.8) 1,565 2,788 4,382 7,199 11,168 18,396 26,192 40,718 51,275
29 (2.9 1,619 2,885 4,533 7,448 11,554 19,031 27,097 42,125 53,046
30 (3) 1,673 2,981 4,685 7,696 11,940 19,667 28,002 43,532 54,818
40 (4) 2214 3,945 6,199 10,184 15,799 26,023 37,053 57,602 72,536
50 (5) 2,755 4,908 7,713 12,671 19,658 32,380 46,103 71,672 90,253
60 (6) 3,296 5,872 9,227 15,159 23,517 38,736 55,154 85,742 107,971
70 (7) 3,836 6,835 10,741 17,647 27,377 45,003 64,204 99,812 125,689
80 (8) 4377 7,799 12,256 20,134 31,236 51,449 73,255 113,881

90 (9 4,918 8,762 13,770 22,622 35,095 57,806 82,305 127,951

100 (10) 5,459 9,726 15,284 25,109 38,954 64,162 91,356 142,021

110 (1) 6,000 10,690 16,798 27,597 42,813 70,519 100,407

120 (12) 6,540 11,653 18,312 30,084 46,672 76,875 109,457

130 (13) 7,081 12,617 19,826 32,572 50,531 83,232 118,508

140 (14) 7,622 13,580 21,341 35,059 54,391 89,588 127,558

150 (15) 8,163 14,544 22,855 37,547 58,250 95,945 136,609

160 (16) 8,703 15,507 24,369 40,034 62,109 102,301

170 (17) 9,244 16,471 25,883 42,522 65,968 108,658

180 (18) 9,785 17,434 27,397 45,009 69,827 115,014

190 (19) 10,326 18,398 28,911 47,497 73,686

200 (20) 10,867 19,361 30,426 49,985

210 (21) 11,407 20,325 31,940 52,472

220 (22) 11,948 21,289 33,454 54,960

230 (23) 12,489 22,252 34,968 57,447

240 (24) 13,030 23,216 36,482 59,935

250 (25) 13,571 24,179 37,996 62,422

260 (26) 14,111 25,143 39,511 64,910

270 (27) 14,652 26,106 41,025

280 (28) 15,193 27,070 42,539

290 (29) 15,734 28,033 44,053

300 (30) 16,274 28,997 45,567

310 (31) 16,815 29,960 47,081

320 (32) 17,356 30,924 48,595

330 (33) 17,897 31,888 50,110

340 (34) 18,438 32,851 51,624

350 (35) 18,978 33,815 53,138

360 (36) 19,519 34,778

370 (37) 20,060 35,742

380 (38) 20,601 36,705

390 (39) 21,142 37,669

400 (40) 21,682 38,632

410 (41) 22,223 39,596

420 (42) 22,764 40,559




Capacity Table :0

APIRP 520

EFFECTIVE AREA (mm?) —
N P Q R T v w Y Kalerma(M
2798.06 4115.48 7132.89 10334.17 16787.71 25449.63 35966.38 49082.48 Sl e
4,136 6,084 10,544 15,276 24,816 37,620 53,166 72,555 1 (0.1)
6,268 9,220 15,979 23,151 37,608 57,013 80,573 109,955 2 0.2)
8,400 12,356 21,414 31,025 50,400 76,405 107,979 147,356 3 (0.3)
10,532 15,492 26,850 38,900 63,192 95,798 135,385 184,757 4 (0.4)
12,665 18,628 32,285 46,775 75,985 115,190 162,791 222,157 5 (0.5)
14,797 21,763 37,720 54,649 88,777 134,583 190,197 259,558 6 (0.6)
16,929 24,899 43,155 62,524 101,569 153,975 217,604 296,959 7 0.7)
19,061 28,035 48,591 70,398 114,361 173,368 245,010 334,359 8 (0.8)
21,193 31,171 54,026 78,273 127,153 192,760 272,416 371,760 9 (0.9)
23,325 34,307 59,461 86,148 139,945 212,153 299,822 409,161 10 )
25,457 37,443 64,896 94,022 152,738 231,545 327,229 446,561 11 (1.1)
27,589 40,579 70,332 101,897 165,530 250,938 354,635 483,962 12 (1.2)
29,721 43,715 75,767 109,771 178,322 270,330 382,041 521,363 13 (1.3)
31,854 46,851 81,202 117,646 191,114 289,723 409,447 558,763 14 (1.4)
33,986 49,987 86,637 125,521 203,906 309,115 436,854 596,164 15 (1.5)
36,118 53,123 92,072 133,395 216,698 328,508 464,260 633,564 16 (1.6)
38,250 56,259 97,508 141,270 229,491 347,900 491,666 670,965 17 (1.7)
40,382 59,395 102,943 149,144 242,283 367,293 519,072 708,366 18 (1.8)
42,514 62,531 108,378 157,019 255,075 386,685 546,478 745,766 19 (1.9)
44,646 65,667 113,813 164,893 267,867 406,078 573,885 783,167 20 2)
46,778 68,803 119,249 172,768 280,659 425,470 601,291 820,568 21 @2.1)
48,910 71,939 124,684 22 2.2)
51,043 75,075 130,119 23 23)
53,175 78,211 135,554 24 (2.4)
55,307 81,347 140,990 25 2.5)
57,439 84,483 146,425 26 (2.6)
59,571 87,619 151,860 27 (2.7)
61,703 90,755 157,295 28 (2.8)
63,835 93,891 162,730 29 2.9)
65,967 97,027 168,166 30 3)
87,288 128,387 222,518 40 @
108,610 159,747 50 (5)
129,931 191,106 60 )
151,252 222,466 70 @)
80 ®
90 ©)
100 (10)
110 (11)
120 (12)
130 (13)
140 (14)
150 (15)
160 (16)
170 17)
180 (18)
190 (19)
200 (20)
210 1)
220 22) S
230 23) <
240 (24) g
250 (25)
260 (26)
270 27)
280 (28)
290 (29)
300 (30)
310 31) ]
320 (32) =
330 (33) =
340 (34) 2
350 (35) =}
360 (36) 7
370 37) 5
380 (38) s
390 (39) “
400 (40) g
410 (41) I
420 42) @
> |
2




. A # Kd % Kw * Kc # Kv + Kp
API RP 520 Water Capacity Capacity for water (m3/h with 10% overpressure) : N78%y 6

1.25%P-Pb

set pressure ORIFICE LETTER AND
Kg/cmzg(Mpag) D E F G H J K L M

9 9 70.97 126.45 198.71 326.45 506.45 834.19 1187.74 1846.45 2325.16
1 (0.1) 1.5 26 4.1 6.8 10.5 174 24.7 384 48.4
2 (0.2) 2.1 3.7 5.8 9.6 14.9 24.5 349 54.3 68.4
3 (03) 2.6 4.6 7.2 11.8 18.2 30.1 42.8 66.5 83.8
4 (04) 3 53 8.3 13.6 21.1 34.7 49.4 76.8 96.7
5 (0.5) 33 5.9 9.2 15.2 23.6 38.8 55.2 85.9 108.2
6 (0.6 3.6 6.4 10.1 16.6 25.8 42.5 60.5 94.1 118.5
7 (0.7) 3.9 7 10.9 18 279 459 65.4 101.6 128
8 (0.8) 4.2 7.4 11.7 19.2 29.8 49.1 69.9 108.6 136.8
9 (09 4.4 7.9 124 204 316 52.1 74.1 115.2 145.1
10 (1) 4.7 8.3 13.1 215 333 54.9 78.1 121.5 153
1 (1.1) 4.9 8.7 13.7 225 34.9 57.6 81.9 1274 160.4
12 (1.2) 5.1 9.1 14.3 235 36.5 60.1 85.6 133.1 167.5
13 (1.3) 5.3 9.5 14.9 24.5 38 62.6 89.1 138.5 174.4
14 (1.4) 5.5 9.8 15.5 254 39.4 64.9 924 143.7 181
15 (1.5) 57 10.2 16 26.3 40.8 67.2 95.7 148.8 187.3
16 (1.6) 5.9 10.5 16.5 27.2 42.1 69.4 98.8 153.6 193.5
17 (1.7) 6.1 10.8 17 28 434 71.5 101.9 158.4 199.4
18 (1.8) 6.3 11.2 17.5 28.8 44.7 73.6 104.8 163 205.2
19 (1.9) 6.4 11.5 18 29.6 45.9 75.6 107.7 167.4 210.8
20 (2 6.6 11.8 18.5 30.4 47.1 77.6 110.5 171.8 2163
21 (2.0) 6.8 12.1 18.9 BilAl 483 79.5 113.2 176 221.6
22 (2.2) 6.9 123 19.4 31.9 494 814 1159 180.2 226.9
23 (23) 7.1 12.6 19.8 326 50.5 83.2 1185 184.2 232
24 (24) 7.2 12.9 20.3 333 51.6 85 121 188.2 237
25  (2.5) 74 13.2 20.7 34 52.7 86.8 123.5 192 241.8
26 (2.6) 7.5 134 21.1 34.6 53.7 88.5 126 195.9 246.6
27 (2.7) 77 13.7 21.5 353 54.7 90.2 128.4 199.6 2513
28  (2.8) 7.8 13.9 21.9 359 55.7 91.8 130.7 203.2 255.9
29 (29 8 14.2 22.3 36.6 56.7 934 133.1 206.8 260.5
30 (3 8.1 14.4 22,6 37.2 57.7 95 1353 210.4 264.9
40 (4 9.3 16.6 26.1 429 66.6 109.7 156.3 2429 305.9
50 (5) 10.4 18.6 29.2 48 74.5 122.7 174.7 271.6 342
60 (6) 114 20.4 32 526 81.6 134.4 191.4 297.5 374.7
70 (7) 124 22 34.6 56.8 88.1 145.2 206.7 3214 404.7
80 (8) 13.2 23.5 37 60.7 94.2 155.2 221 3435

90 (9) 14 25 39.2 64.4 99.9 164.6 2344 364.4

100 (10) 14.8 26.3 M3 67.9 105.4 1785 247.1 384.1

110 (11) 15.5 27.6 43.4 71.2 110.5 182 259.1

120 (12) 16.2 28.8 453 744 1154 190.1 270.7

130 (13) 16.8 30 47.1 77.4 120.1 197.9 281.7

140 (14) 17.5 31.1 48.9 80.3 124.7 205.3 2923

150 (15) 18.1 322 50.6 83.2 129 2125 302.6

160 (16) 18.7 333 52.3 85.9 1333 2195

170 (17) 19.2 34.3 53.9 88.5 1374 226.3

180 (18) 19.8 353 555 91.1 141.3 232.8

190 (19) 20.3 36.3 57 93.6 145.2

200 (20) 20.9 37.2 58.5 96

210 (21) 214 38.1 59.9 98.4

220 (22) 21.9 39 61.3 100.7

230 (23) 224 39.9 62.7 103

240 (24) 229 40.7 64 105.2

250 (25) 23.3 41.6 65.4 107.4

260  (26) 23.8 42.4 66.7 109.5

270  (27) 24.3 43.2 67.9

280 (28) 24.7 44 69.2

290 (29) 25.1 44.8 704

300 (30) 25.6 45.6 71.6

310 (31) 26 46.3 72.8

320 (32) 26.4 47.1 73.9

330 (33) 26.8 47.8 75.1

340 (34) 27.2 48.5 76.2

350 (35) 27.6 49.2 77.3

360 (36) 28 49.9

370 (37) 28.4 50.6

380 (38) 28.8 513

390 (39) 29.2 51.9

400  (40) 29.5 52.6

410 (41) 29.9 53.3

420 (42) 30.3 53.9




Capacity Table :0

APIRP 520

EFFECTIVE AREA (mm?) —
N P Q R T v w Y e
2798.06 4115.48 7132.89 10334.17 16787.71 25449.63 35966.38 49082.48 sl
58.2 85.6 148.4 215 349.2 529.4 7482 1021 1 (0.1)
823 121.1 209.8 304 493.9 748.7 1058.1 1443.9 2 (0.2)
100.8 1483 257 3723 604.9 916.9 1295.9 1768.4 3 (0.3)
116.4 1712 296.8 429.9 698.4 1058.8 1496.3 2042 4 (0.4)
130.1 191.4 33138 480.7 780.9 1183.8 1672.9 2283 5 (0.5)
1426 209.7 363.4 526.6 855.4 1296.8 1832.6 2500.9 6 (0.6)
154 2265 3926 568.8 9239 1400.7 1979.5 27013 7 0.7)
164.6 242.1 419.7 608 987.7 1497.4 2116.1 2887.8 8 (0.8)
174.6 256.8 4451 644.9 1047.6 1588.2 22445 3063 9 (0.9)
184.1 270.7 469.2 679.8 1104.3 1674.1 2365.9 3228.7 10 )
193 2839 492.1 713 1158.2 1755.8 24814 3386.3 11 a.1)
2016 296.6 514 744.7 1209.7 1833.9 2591.7 35369 12 1.2)
209.9 3087 535 775.1 1259.1 1908.8 2697.5 3681.3 13 (1.3)
2178 3203 555.2 804.3 1306.6 1980.8 2799.4 3820.2 14 (1.4)
2254 3316 574.7 832.6 1352.5 2050.3 2897.6 3954.3 15 (1.5)
2328 3424 593.5 859.9 1396.9 2117.6 2992.7 4084 16 (1.6)
240 353 611.8 886.3 1439.8 21828 3084.8 4209.7 17 (1.7)
246.9 363.2 629.5 912 1481.6 2246 3174.2 4331.7 18 (1.8)
253.7 373.2 646.8 937 15222 23076 32612 44504 19 (1.9)
260.3 382.9 663.6 961.4 1561.7 2367.5 3345.9 4566.1 20 2
266.7 392.3 679.9 985.1 1600.3 2426 34285 4678.8 21 @2.1)
273 401.5 695.9 22 2.2)
279.1 410.6 711.6 23 (2.3)
285.1 4194 726.9 24 (2.4)
291 428 741.9 25 2.5)
296.8 436.5 756.6 26 (2.6)
302.4 4448 771 27 (2.7)
308 453 785.1 28 (2.8)
3134 461 799 29 2.9)
318.8 468.9 812.7 30 3)
368.1 5414 938.4 40 @)
4116 605.3 50 (5)
450.9 663.1 60 ©)
487 716.3 70 (7)
80 ®
90 )
100 (10)
110 (11)
120 (12)
130 (13)
140 (14)
150 (15)
160 (16)
170 17)
180 (18)
190 (19)
200 (20)
210 1)
220 (22) S
230 (23) <
240 (24) g
250 (25)
260 (26)
270 27)
280 (28)
290 (29)
300 30)
310 31) ]
320 (32) =
330 33) =
340 34) 2
350 (35) =}
360 (36) 7
370 37) Iz
380 (38) s
390 39) “
400 (40) g
410 (41) I
420 (42) @
> |
2




Reference




A Correction factor for Napier equation, Kn

Correction factor for Napier equation is used when the steam pressure P1 is greater than 1500
psia and up to 3200 psia.

This factor has been adopted by ASME to account for the deviation between steam flow as
determined by Napier’s equation and actual saturated steam flow at high pressures.Kn can also
be calculated by the following equation or may be taken from Figure A.1.

0.02763 P"1 - 1000
0.03324P'1 - 1061

Metricunits: Kn=

Mpaa Bara
22.060 220.6
21.370 213.7
20.690 206.9
20.000 200.0
19.310 1931
18.620 186.2
17.930 179.3
17.240 172.4
16.550 165.5
15.860 158.6
15.170 151.7
14.480 144.8
13.790 137.9
13.100 131.0
12.410 1241
11.720 117.2
11.030 110.3
10.340 103.4

(@Y \XelelV]d vol.01|

095 100 105 110 1.15

Correction factor, Kn

FIGURE A1




Superheat Correction Factor, Ksh

The steam sizing formulas are based on the flow of dry saturated steam. To size for superheated steam,
the superheat correction factor is used to correct the calculated saturated steam flow to superheated
steam flow. For saturated steam, Ksh = 1. When the steam is superheated, use Figure B.1 and read the
superheat correction factor under the total steam temperature column.

Set Pressure

Temperature (degrees Fahrenheit)

(psig) 300 400 500 600 700 800 900 | 1000 = 1100 | 1200
15 100 | 098 | 093 | 08 | 084 | 080 | 077 | 074 | 072 | 070
20 100 | 098 | 093 | 08 | 084 | 080 | 077 | 074 | 072 | 070
40 100 | 099 | 093 | 08 | 084 | 081 077 | 074 | 072 | 070
60 100 | 099 | 093 | 08 | 084 | 081 077 | 075 | 072 | 070
80 100 | 099 | 093 | 08 | 084 | 081 077 | 075 | 072 | 070
100 100 | 099 | 094 | 089 | 084 | 081 077 | 075 | 072 | 070
120 100 | 099 | 094 | 08 | 084 | 081 078 | 075 | 072 | 070
140 100 | 099 | 094 | 08 | 085 | 081 078 | 075 | 072 | 070
160 100 | 099 | 094 | 08 | 085 | 081 078 | 075 | 072 | 070
180 100 | 099 | 094 | 08 | 085 | 081 078 | 075 | 072 | 070

200 100 | 099 | 095 | 089 | 085 | 081 078 | 075 | 072 | 070
220 100 | 099 | 095 | 089 | 085 | 081 078 | 075 | 072 | 070
240 - 100 | 095 | 090 | 085 | 081 078 | 075 | 072 | 070
260 - 100 | 095 | 090 | 085 | 081 078 | 075 | 072 | 070
280 - 100 | 09 | 090 | 085 | 081 078 | 075 | 072 | 070
300 - 100 | 09 | 090 | 085 | 081 078 | 075 | 072 | 070
350 - 100 | 09 | 09 | 08 | 082 | 078 | 075 | 072 | 070
400 - 100 | 09 | 091 08 | 08 | 078 | 075 | 072 | 070
500 - 100 | 09 | 092 | 08 | 082 | 078 | 075 | 073 | 070
600 - 100 | 097 | 092 | 08 | 08 | 079 | 075 | 073 | 070
800 - - 100 | 095 | 08 | 08 | 079 | 076 | 073 | 070
1000 - - 100 | 09 | 08 | 084 | 078 | 076 | 073 | 071
1250 - - 100 | 097 | 091 085 | 080 | 077 | 074 | 071
1500 - - - 100 | 093 | 086 | 081 077 | 074 | 071

1750 - - - 100 | 094 | 086 | 081 077 | 073 | 070

2000 - - - 100 | 095 | 08 | 08 | 076 | 072 | 069

2500 - - - 100 | 095 | 08 | 078 | 073 | 069 | 066

3000 - - - - 100 | 082 | 074 | 069 | 065 | 062

FIGURE B.1



C Properties of Gases

Methane 16.04 1.31 0.54 0.554 673 -116 -259 5.0-15.0 1
Ethane 30.07 1.19 0.57 1.058 718 90 -128 29-13.8 1
Ethylene 28.03 1.24 0.57° 0.969 742 50 -155 2.7-34.8 1
Propane 44.09 1.13 0.58 1.522 617 206 -44 2.1-9.5 1
Propylene 47.08 1.15 0.58° 1.453 667 197 -54 2.8-10.8 2,3
Isobutane 58.12 1.18 0.592 2.007 529 273 11 1.8-8.4 1
n-Butane 58.12 1.19 0.59 2.007 551 304 31 1.9-8.4 1
|-Butane 56.10 1.1 0.59° 1.937 543 276 21 1493 2,3
Isopentane 72.15 1.08 0.59° 2.491 483 369 82 1.4-8.3 1
n-Pentane 72.15 1.08 0.59° 2491 490 386 97 14-7.8 1
|-Pentene 70.13 1.08 0.59° 2421 586 377 86 1.4-8.7 1
n-Hexane 86.18 1.06 0.59* 2973 437 454 156 1.2-7.7 1
Benzene 78.11 1.12 0.58 2.697 714 552 176 1.3-7.9 2,3
n-Heptane 100.20 1.05 0.60° 3.459 397 513 209 1.0-7.0 1
Toluene 92.13 1.09 0.59 3.181 590 604 231 1.2-7.1 2,3
n-Octane 114.22 1.05 0.60° 3.944 362 564 258 0.96- 1
n-Nonane 128.23 1.04 0.60? 4.428 552 610 303 0.87-2.9 1
n-Decane 142.28 1.03 0.60° 4.912 304 632 345 0.78-2.6 1
Air 29.96 1.40 0.53 1.000 547 -221 -313 = 2,3 %
Ammonia 17.03 1.30 0.53 0.588 1636 270 -28 15.5-27.0 2,3 S
Carbon Dioxide| 44.01 1.29 0.55 1.519 1071 88 -109 - 2,3
Hydrogen 2.02 1.41 0.52 0.0696 188 -400 -423 4.0-74.2 2,3
Hydrogen sulfide| 34.08 1.32 0.53 1.176 1306 213 -77 4.3-45.5 2,3
Sulfur dioxide | 64.04 1.27 0.55 2212 1143 316 14 - 2,3
Steam




Curve for Evaluating Coefficient C in the Flow Equation form
the Specific Heat Ratio, Assuming Ideal Gas Behavior

The following formula equates the ratio of 400
specific heats to the coefficient C used in
sizing methods for gases and vapors. Figure
D.2 provides the calculated solution to this 360
formula, where k is the ratio of specific heats.

380

340

1.The equation for this curve is 320

_ (2 \(k+1)/(k1)
C=520 /k (
(k” ) 1.0 1.2 14 16 1.8 2.0

2.The units for the coefficient Care \/Ib,Ib,,...°R/Ibshr.

mole

FIGURE D.1

k C k C k C k C
1.00 3152 1.30 347 1.60 372 1.90 394
1.01 317 1.31 348 1.61 373 1.91 395
1.02 318 1.32 349 1.62 374 1.92 395
1.03 319 1.33 350 1.63 375 1.93 396
1.04 320 1.34 351 1.64 376 1.94 397
1.05 321 1.35 352 1.65 376 1.95 397
1.06 322 1.36 353 1.66 377 1.96 398
1.07 323 1.37 353 1.67 378 1.97 398
1.08 325 1.38 354 1.68 379 1.98 399
1.09 326 1.39 355 1.69 379 1.99 400
1.10 327 1.40 356 1.70 380 2.00 400
1.11 328 1.41 357 1.71 381 - -
1.12 329 1.42 358 1.72 382 - -
1.13 330 1.43 359 1.73 382 - -
1.14 331 1.44 360 1.74 383 - -
1.15 332 1.45 360 1.75 384 - -
1.16 333 1.46 361 1.76 384 - -
1.17 334 1.47 362 1.77 385 - -
1.18 335 1.48 363 1.78 386 - -
1.19 336 1.49 364 1.79 386 - -
1.20 337 1.50 365 1.80 387 - -
1.21 338 1.51 365 1.81 388 - -
1.22 339 1.52 366 1.82 389 - -
1.23 340 1.53 367 1.83 389 - -
1.24 341 1.54 368 1.84 390 - -
1.25 342 1.55 369 1.85 391 - -
1.26 343 1.56 369 1.86 391 - -
1.27 344 1.57 370 1.87 392 - -
1.28 345 1.58 371 1.88 393 = =
1.29 346 1.59 372 1.89 393 - -
1.30 347 1.60 373 1.90 394 - -

The limit of C,as k approaches 1.00,is 315. FIGURE D.2
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Figures :0

Capacity Correction Factor, Kv, Due to Viscosity

When valve is sized for viscous liquid service, it is suggested that it would be sized first as for a non- l
viscous type application in order to obtain a preliminary required effective discharge area A. From 'i
the manufacturer’s standard effective orifice sizes, select the next larger orifice size and calculate

the Reynold’s number, R, per the following formula.

1.0
Q(18,800G) 0.9
Metric units: R = 08
UVA :

0.7
. . 0.6

Q = Flow rate at the flowing temperature(2/min)
G = Specific gravity of the liquid 0.5
U = Absolute viscosity(CP) 0.4
A = Effective discharge area (mm?) 03

10 10? 10° 10 10°

FIGURE E.1

Capacity Correction Factors, Kp, Due to Overpressure for
Pressure Relief Valves in Liquid Service

The curve above shows that up to and 1.1
including 25% overpressure, capacity is 1.0 S
affected by the change in lift, the change 0.9 S
in the orifice discharge coefficient, and 8:273
the change in overpressure. Above 25%, 0.6
capacity is affected only by the change 0.5
in overpressure. Valves operating at low 04
overpressure tend to chatter. Therefore, 8;
overpressure of less than 10% should be 0.1
avoided. 0.0
10 20 30 40 50

FIGURE F.1
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A@elillEIlelal The pressure increase over the

maximum allowable working pressure of the vessel
allowed during discharge through the pressure relief
device, expressed in pressure units or as a percentage
of MAWP or design pressure. Maximum allowable
accumulations are established by applicable codes for
emergency operating and fire contingencies.

SRl PSS Back Pressure is static pressure

existing at the outlet of a pressure relief device due to
pressure in the discharge system.

=e)/ee)al - The different between set pressure

and reseating pressure of a pressure relief valve,
expressed as a percentage of the set pressure, or actual
pressure units.

SITIETTSIEEEAN Pressure existing at the outlet of a
Pressure pressure relief device caused by the

flow through that particular device into a discharge system.

oL A superimposed back pressure
Pressure which is constant with time.
The abnormal, rapid reciprocating

motion of the movable parts of a valve in which the
disc contacts the seat.

@losale] AU Closing Pressure is the valve of

decreasing inlet static pressure at which the valve
disk reestablishes contact with the seat or at which lift
becomes zero.

The abnormal, rapid reciprocating

motion of the movable parts of a valve in which the
disc does not contact the seat.

VO ARIERA The sum of the maximum allowable
)i daez =55tz working pressure and the maximum
allowable accumulation.

Operating pressure is the pressure
to which the vessel is usually subjected in service. A
pressure vessel is normally designed for a maximum
allowable working pressure that will provide a suitable
margin above the operating pressure in order to
prevent any undesirable operation of the relieving
device.

O)/=gel=s0i= | The pressure increase over the set

pressure of the relieving device allowed to achieve

D Efl n |t | on fO Ir S RV(Safety Relief Valve)

rated flow. Overpressure is expressed in pressure units
or as a percentage of set pressure. It is the same as
accumulation only when the relieving device is set to
open at the maximum allowable working pressure of
the vessel.

Rated relieving capacity is the
Capacity relieving capacity used as the basis

for the application of a pressure

relief device, code or regulation and is provided by the
manufacturer. Note:The capacity marked on the device

is the rated capacity on steam, air, gas or water as
required by the applicable code.

FEIERAENE S A relief valve is a spring loaded

pressure relief valve actuated by the static pressure
upstream of the valve. The valve opens normally
in proportion to the pressure increase over the
opening pressure. A relief valve is used primarily with
incompressible fluids.

Safety Relief A spring loaded pressure relief valve
Valve that may be used as either a safety
or relief valve depending on the application.

SEIEWAZINES T A spring loaded pressure relief valve
actuated by the static pressure upstream of the valve

and characterized by rapid opening or pop action. A
safety valve is normally used with compressible fluids.

The inlet gauge pressure at which

the pressure relief device is set to open under service
conditions.

The audible or visible escape of fluid

between the seat and disk at an inlet static pressure
below the popping pressure and at no measurable
capacity. It applies to safety or safety relief valves on
designed to function.

The static pressure that exists at the
SF e/ e){=1 o outlet of a pressure relief device at
the time the device is required to

operate. It is the result of pressure in the discharge

system coming from other sources and may be
constant or variable.

/-1 716) [k el | A superimposed back pressure that
Pressure will vary with time.

* Ref.: ASME PTC 25- 2008, API RP 520 Part |



(|4 APIRP 520 Part 2 :

APl Recommended Practice for Sizing, Selection, and
Installation of Pressure-Relieving Devices in Refineries
(Excerpts from API RP520 Part 2, Fifth Edition, Draft 2)

GENERAL
1.1. Scope

This recommended practice is intended to cover
methods of

installation for pressure relief devises for equipment that
has a maximum allowable working pressure(MAWP) of
15 pounds per square inch gauge (psig) (1.03 bar g) or
greater. Pressure relief valves or rupture disks may be
used independently or in combination with each other
to provide the required protection against excessive
pressure accumulation. As used in this recommended
practice, the term pressure relief valve includes safety
relief valves used in compressible fluid service, and
relief valves used in incompressible fluid service. This
recommended practice covers gas, vapor, steam,
two-phase and incompressible fluid service; it does
not cover special applications that require unusual
installation considerations.

INLET PIPING TO PRESSURE RELIEF DEVICES

2.1. General Requirements

For general requirements for inlet piping, see Figures 1
through 4.

2.1.1. FLOW AND STRESS CONSIDERATIONS

Inlet piping to the pressure relief device should provide
for proper system performance.

This requires design consideration of the flow-induced
pressure drop in the inlet piping.

Excessive pressure losses in the piping system between
the protected vessel and a pressure relief device will
adversely affect the system-relieving capacity and can
cause valve instability. In addition, the effect of stresses
derived from both pressure relief device operation and
externally applied loads must be considered. For more
compete piping design guidelines, see ASME B31.3.

WEATHER CAP

/ MAY BE REQUIRED

PRESSURE

RELIEF VALVE ‘
BADY DRAIN " | LONGRADIUS
(SEE NOTE 1) / ELBOW

LOW - POINT DRAIN
(SEE NOTE 2) SUPPORT TO RESIST WEIGHT

/ AND REACTION FORCES

«—— NOMINAL PIPE DIAMETER

i|

NONRECOVERABLE

LOSSES NOT NO LESS THAN VALVE
MORE THAN INLET SIZE

3 PERCENT OF

SET PRESSURE

Note:
1.See Section 6

2.0Orient low point drain — or weep hole - away from relief
valve, structural steel, and operating area.

I I BONNET VENT PIPING
TO CLOSED SYSTEM /FOR BELLOWS TYPE PRESSURE
(SELF - DRAINING/ RELIFE VALVE, IF REQUIRED
(SEE NOTE 1)

FLANGED SPOOL
PIECE, IF REQUIRED TO
_— ELEVATE PRV

>

NONRECOVERABLE PRESSURE LOSSES
NOT MORE THAN 3 PERCENT
OF RELIEF VALUE SET PRESSURE NOMINAL PIPE DIAMETER
NO LESS THAN VALVE

INLET SIZE

Note:

1.See Section 5

vol.01
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RUPTURE DISC

DEVICE ﬁ HOLDER

NOMINAL PIPE DIAMETER
NO LESS THAN VALVE
PIPE SIZE OF THE DEVICE

SUPPORT TO
RESIST WHEIGHT
AND REACTION FORCES

o )\ TOCLOSED _,
T SYSTEM
“
) ]

—

2.1.2. VIBRATION CONSIDERATIONS

Most vibrations that occur in inlet piping systems are
random and complex. These vibrations may cause
leakage at the seat of a pressure relief valve, premature
opening, or premature fatigue failure of certain valve
parts, inlet and outlet piping, or both.

Vibration in inlet piping to a rupture disk may adversely

affect the burst pressure and life of the rupture disk.

Detrimental effects of vibrations on the pressure
relief device can be reduced by minimizing the cause
of vibrations, by additional piping supports, by use
of either pilot-operated relief valves or soft-seated
pressure relief valves, or by providing greater pressure
differentials between the operating pressure and the
set pressure.

2.2. Pressure-Drop Limitations and Piping
Configurations

For pressure-drop limitations and piping configurations,
see Figures 1 through 6.

2.2.1. PRESSURE LOSS AT THE PRESSURE RELIEF
VALVE INLET

Excessive pressure loss at the inlet of a pressure relief
valve can cause rapid opening and closing of the valve,
or chattering. Chattering will result in lowered capacity
and damage to the seating surfaces. The pressure
loss that affects valve performance is caused by
nonrecoverable entrance losses (turbulent dissipation)
and by friction within the inlet piping to the pressure
relief valve.

Chattering has sometimes occurred due to acceleration
of liquids in long inlet lines.

2.2.2. SIZE AND LENGTH OF INLET PIPING TO
PRESSURE RELIEF VALVES

When a pressure relief valve is installed on a line directly
connected to a vessel, the total non-recoverable
pressure loss between the protected equipment and
the pressure relief valve should not exceed 3 percent
of the set pressure of the valve except as permitted in
2.2.3.1 for pilot-operated pressure relief valves. When a
pressure relief valve is installed on a process line, the 3
percent limit should be applied to the sum of the loss
in the normally non-flowing pressure relief valve inlet
pipe and the incremental pressure loss in the process
line caused by the flow through the pressure relief
valve.In general, the pressure loss should be calculated
using the rated capacity of the pressure relief valve.
However, if the pressure relief valve can be classified
as a modulating device, such as with a pilot operated
pressure relief valve, then the inlet losses should be
calculated using the required capacity of the system
being protected. Pressure losses can be reduced



PRESSURE -
LOSS LIMITATION

(SEENOTE 1) ——

PRESSURE
RELIEF VALVE

Vessel ! !
_J

\—

Note:

1.See 2.2.2 for pressure-loss limitation

materially by rounding the entrance to the inlet piping,
by reducing the inlet line length, or by enlarging the
inlet piping. The nominal size of the inlet piping must
be the same as or larger than the nominal size of the
pressure relief valve inlet flange connection as shown in
Figures 1 and 2.

Keeping the pressure loss below 3 percent becomes
progressively more difficult at low pressures as the
orifice size of a pressure relief valve increases. An
engineering analysis of the valve performance at
higher inlet losses may permit increasing the allowable
pressure loss above 3 percent. When a rupture disk
device is used in combination with a pressure relief
valve, the pressure-drop calculation must include the
additional pressure drop developed by the disk (See 2.6
for additional information on rupture disk devices).

2.2.4. CONFIGURATION OF INLET PIPING FOR
PRESSURE RELIEF VALVES

Avoid the installation of a pressure relief valve at the
end of a long horizontal inlet pipe through which there
is normally no flow. Foreign matter may accumulate,
or liquid may be trapped, creating interference with
the valve's operation or requiring more frequent valve
maintenance.

The inlet piping system to relief valves should be free-
draining from the pressure relief device to prevent
accumulation of liquid or foreign matter in the piping.

2.3. Inlet Stresses that Originate from Static Loads in
the Discharge Piping

o —— I

APIRP520Part2 o

Improper design or construction of the discharge piping
from a pressure relief device can set up stresses that
will be transferred to the pressure relief device and its
inlet piping. These stresses may cause a pressure relief
valve to leak or malfunction or may change the burst
pressure of a rupture disk. The pressure relief device
manufacturer should be consulted about permissible
loads and moments.

2.3.1. THERMAL STRESSES

Fluid flowing from the discharge of a pressure relief
device may cause a change in the temperature of the
discharge piping. A change in temperature may also
be caused by prolonged exposure to the sun or to heat
radiated from nearby equipment. Any change in the
temperature of the discharge piping will cause a change
in the length of the piping and may cause stresses that
will be transmitted to the pressure relief device and its
inlet piping.

The pressure relief device should be isolated from
piping stresses through proper support, anchoring, or
flexibility of the discharge piping.

2.3.2. MECHANICAL STRESSES

Discharge piping should be independently supported
and carefully aligned. Discharge piping that is supported
by only the pressure relief device will induce stresses in
the pressure relief device and the inlet piping. Forced
alignment of the discharge piping will also induce such
stresses.

2.5. Isolation Valves in Inlet Piping

Isolation valves located in the inlet piping to pressure
relief devices shall be in accordance with the guidelines
in Section 4.

2.6. Rupture Disk Devices in Combination with
Pressure Relief Valves

A rupture disk device may be used as the sole pressure
relief device, or it may be installed between a pressure
relief valve and the vessel or on the downstream side of
a pressure relief valve (see Figure 9).

When a rupture disk device is used between the
pressure relief valve and the protected vessel, the space
between the rupture disk and the pressure relief valve
shall have a free vent, pressure gauge, trycock, or other
suitable telltale indicator. A non-vented space with
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a pressure gage without alarms or other indication
devices is not recommended as a suitable telltale
indicator. Users are warned that a rupture disk will not
burst in tolerance if back pressure builds up in a non-
vented space between the rupture disk and the pressure
relief valve, which will occur should leakage develop in
the rupture disk due to corrosion or other cause.

Only non-fragmenting rupture disk devices may be
used beneath a pressure relief valve.

Rupture disks may not be available in all sizes at lower
pressures; therefore, for these low pressure applications
the available rupture disk may have to be larger than
the nominal size of the inlet piping and pressure relief
valve. Refer to APl Recommended Practice 520, Part |,
for additional information related to capacity correction
when a rupture disk is installed in combination with a

pressure relief valve.

2.7. Process Laterals Connected to Inlet Piping of
Pressure Relief Valves

Process laterals should generally not be connected to
the inlet piping of pressure relief valves (see Figure 10).
Exceptions should be analyzed carefully to ensure that
the allowable pressure drop at the inlet of the pressure
relief valve is not exceeded under simultaneous
conditions of rated flow through the pressure relief
valve and maximum possible flow through the process
lateral.

PRESSURE
RELIEF
VALVE

AVOID

PROCESS LATERALS
(SEE NOTE 1)

Note.
1.See 2.7

2.8. Turbulence in Pressure Relief Device Inlets

See paragraph 7.3 for information regarding the effects
of turbulence on pressure relief valves.

DISCHARGE PIPING FROM PRESSURE RELIEF
DEVICES

3.1. General Requirements



For general requirements for discharge piping, see
Figures 1,2,8,and 11.

The discharge piping installation must provide for
proper pressure relief device performance and adequate
drainage (free-draining systems are preferred-see
Section 6). Consideration should be given to the type
of discharge system used, the back pressure on the
pressure relief device, and the set-pressure relationship
of the pressure relief devices in the system.

Auto-refrigeration during discharge can cool the outlet
of the pressure relief device and the discharge piping to
the point that brittle fracture can occur. Materials must
be selected which are compatible with the expected
temperature.

3.2. Safe Disposal of Relieving Fluids

For a comprehensive source of information about
the safe disposal of various relieving fluids, see API
Recommended Practice 521.

3.3. Back Pressure Limitations and Sizing of Pipe

When discharge piping for pressure relief valves
is designed, consideration should be given to the
combined effect of superimposed and built-up back
pressure on the operating characteristics of the pressure
relief devices. The discharge piping system should be
designed so that the back pressure does not exceed an
acceptable value for any pressure relief device in the
system.

See APIRP 520 Part 1 for limitations on back pressure.

When rupture disks are used as the sole relieving device
and the discharge is to a closed system, the effect of the
superimposed back-pressure on the bursting pressure
for the disk must be considered.

The rated capacity of a conventional spring loaded,
balance spring loaded or pop action pilot Operated
pressure relief valve should typically be used to size
the atmospheric vent piping or the discharge line from
the pressure relief valve to the relief header in a closed
system.

Common relief header piping in closed discharge
systems are sized using the protected system'’s required
relieving capacity.

When the pressure relief valve modulates, such as
with a modulating pilot operated pressure relief valve,
the discharge piping may be sized using the required

o

API RP 520 Part 2

x— F(SEENOTE 1)

/ A (SEE NOTE 2)
/ VENT PIPE

/ LONG RADIUS ELBOW

PRESSURE
RELIEF VALVE

SUPPORT TO RESIST WEIGHT
AND REACTION FORCES
(SEE NOTE 1)

Note.

1.The support should be located as close as possible to
the centerline of the vent pipe

2.F =reaction force; A = cross-sectional area.

Isolation valve with provision for car
sealing or locking open(not required
foratmospheric discharge, see Note 1)

To closed system or
atmospheric piping \

Bonnet vent piping for
bellows type pressure
relief valves, If required
(see Note 2)

Bleed valve installed on valve
body (see Note 3)

1 Bleed Valve

Isolation valve with
provision for car

sealing or locking open
<« Flanged spool piece,

If required to

elevate PRV

Nonrecoverable
pressure losses ——
not more than
3 percent of

set pressure

Note:

1.See Section 4
2.See Section 5.
3. Alternatively, a pipe spool with bleed may be provided
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relieving capacity of the system that the valve is
protecting.

Whenever the atmospheric vent, discharge piping or
common relief header piping is sized using the system
required relieving capacity, the back pressure should
always be re-checked whenever changes are made to
the process that effect the required relieving capacity
of the system the valve is protecting. Additional
information on sizing of discharge piping systems for
vapor or gas service is covered in APl Recommended
Practice 521.

3.5. Stresses in Discharge Piping During Release

The reaction forces and stresses that originate in the
downstream piping as a result of the release of a
pressure relief device are typically not significant due
to small changes in pressure and velocity within the
closed system components. However, large forces
may result if there are sudden pipe expansions within
the system or as a result of unsteady flow conditions
during the initial activation of the relief device.

The design of flare header piping in closed discharge
systems should be in accordance with ASME B31.3.
The design of flare header piping is not amenable
to simplified analytical techniques, consequently,
assistance by individuals knowledgeable in pipe stress
analysis is recommended.

A complex dynamic analysis of the system may be

required. API RP521 gives additional guidance on the
design of flare header piping.

3.6. Isolation Valves in the Discharge Piping

Isolation valves located in the discharge piping system shall
be in accordance with the guidelines provided in Section 4.

ISOLATION (STOP) VALVES IN PRESSURE
RELIEF PIPING

4.1. General

Block valves may be used to isolate a pressure relief
device from the equipment it protects or from
its downstream disposal system. Since improper
use of a block valve may render a pressure relief
device inoperative, the design, installation, and

management of these isolation block valves should be
carefully evaluated to ensure that plant safety is not
compromised.

4.2. Application

If a pressure relief device has a service history of
leakage, plugging, or other severe problems that
affect its performance, isolation and sparing of the
relief device may be provided. This design strategy
permits the pressure relief device to be inspected,
maintained, or repaired without shutting down the
process unit. However, there are potential hazards
associated with the use of isolation valves. The ASME
Boiler and Pressure Vessel Code, Section VIII, Appendix
M, discusses proper application of these valves and
the administrative controls that must be in place when
isolation block valves are used. Local jurisdictions may
have other requirements.

Additional examples of isolation valve installations are
givenin 4.4.

4.3. Isolation Valve Requirements

In addition to previously noted inlet and outlet
pressure drop restrictions, all isolation valves located
in relief system piping shall meet the requirements
provided in paragraphs 4.3.1 and 4.3.2:.

4.3.1. Inlet Isolation Valves

a.Valves shall be full bore. ASME Section VIII Appendix
M recommends the use of full area stop valves.
Mandatory paragraph UG-135 (b)(1), of ASME Section
VIII, requires that the opening through all pipe and
fittings between a pressure vessel and its pressure relief
valve shall have the area of the pressure relief device
inlet. It is therefore recommended that the minimum
flow area in the isolation valve be equal to or greater
than the inlet area of the pressure relief valve. The
minimum flow area of the isolation valve and the inlet
area of the pressure relief valve can be obtained from
the isolation valve manufacturer and the pressure relief
valve manufacturer.

b. Valves shall be suitable for the line service
classification.

¢.Valves shall have the capability of being locked or
car-sealed open. Valves may be closed only by an
authorized person and the authorized person shall



remain stationed at the valve, during the period of
the vessels operation within which the valve remains
closed. The authorized person must open and lock or
seal the isolation valve in the open position before
leaving the station. If all pressure sources to a vessel or
system, originate exclusively from outside the vessel or
system, and if the isolation valve, when closed, isolates
the vessel from all sources of pressure, the isolation
valve need not be locked open (see paragraph 4.5).

d.When gate valves are used, they should be installed
with stems oriented horizontally or, if this is not
feasible, the stem could be oriented downward to a
maximum of 45° from the horizontal to keep the gate
from falling off and blocking the flow.

e. A bleed valve should be installed between the
isolation valve and the pressure relief device to
enable the system to be safely depressurized prior to
performing maintenance.

f. Consideration should be given to painting the
isolation valve a special color or providing other
identification. When placing the pressure relief device
into service, it is recommended to gradually open the

isolation valve.This ramping up of system pressure can
help prevent unwanted opening of a valve seat due
to the momentum of the fluid. The inlet valve must be
open fully.

Typical installations of isolation valves mounted at the
inlet of pressure relief devices are shown in Figures 11
through 13.

4.3.2. Outlet Isolation Valves

a) Valves shall be full bore. ASME Section VIl Appendix
M recommends the use of full area stop valves.
To help minimize the built-up back pressure, it is
recommended that the minimum flow area in the
outlet isolation valve be equal to or greater than the
outlet area of the pressure relief valve. The minimum
flow area of the outlet isolation valve and the outlet
area of the pressure relief valve can be obtained from
the isolation valve manufacturer and the pressure relief
valve manufacturer respectively.

b) Valves shall be suitable for line service classification.
¢) Valves shall have the capability of being locked
or car sealed open.Valves may be closed only by an
authorized person and the authorized person shall
remain stationed at the valve, during that period of

API RP 520 Part 2

the vessels operation within which the valve remains
closed. This outlet isolation shall never be closed
while the vessel is in operation without using an inlet
isolation valve that has first been closed.

d) A bleed valve should be installed between the outlet
isolation valve and pressure relief device to enable the
system to be safely depressurized prior to performing
maintenance.

This bleed valve can also be used to prevent pressure
build-up between the pressure relief device and the
closed outlet isolation valve.

e) Consideration should be given to using an
interlocking system between the inlet and outlet
isolation valves to assist with proper sequencing.

f) Consideration should be given to painting the
isolation valve a special color or providing other
identification.

When the outlet isolation valve is used in conjunction
with an inlet isolation valve, upon commissioning the
pressure relief device, the outlet isolation valve shall
be opened prior to the inlet isolation valves.The outlet
isolation valve should be opened fully.

Typical installations of inlet and outlet isolation valves
for pressure relief valves are shown in figure 11.

4.3.3. Installation of Spare Relief Capacity

In corrosive and fouling services, or other services
which may require frequent pressure relief device
inspection and testing, consideration should be given
to the installation of an additional relief device, so that
100 percent design relieving capacity is available while
any relief device is out of service. Examples of this type
of installation are shown in Figures 12,13 and 14.

Consideration should be given to storing the spare
pressure relief valves until needed, to preserve
its integrity and allow bench testing just prior to
installation.

When spare relief devices are provided, a mechanical
interlock or interlocking procedure shall be provided
which manages proper opening and closing
sequences of the isolation valves to ensure that
overpressure protection of the vessel or equipment is
not compromised.

Typically the inlet isolation valves for spare relief
devices are closed and the outlet isolation valves are
open.The outlet isolation valve for spare relief devices
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can be closed during operation if exposure to the fluid
is a concern, however, the pressure temperature rating
of the pressure relief device outlet, the outlet isolation
valve and intervening piping should be suitable for
the conditions upstream of the relief device in case of
leakage. Another method to protect the pressure relief
device from discharge system fluids without closing the
outlet isolation valve is to provide a purge.

Three-way changeover valves are acceptable provided
the installation meets the size and inlet pressure drop
requirements (see paragraph 4.3.4).

BONNET OR PILOT VENT PIPING

5.1. General

Depending on the type of pressure relief valve, proper
venting of the bonnets and pilots is required to ensure
proper operation of the valve.

5.2. Conventional Valves

Bonnets on conventional pressure relief valves can
either be opened or closed type bonnets and do not
have any special venting requirements. Open bonnets
are often used in steam service and are directly exposed

to the atmosphere. Valves with closed bonnets are
internally vented to the pressure relief valve discharge.
The bonnet normally has a tapped vent that is closed
off with a threaded plug.

5.3. Balanced Bellows Valves

Balanced bellows pressure relief valves are utilized
in applications where it is necessary to minimize the
effect of back pressure on the set pressure and relieving
capacity of the valve.This is done by balancing the
effect of the back pressure on the top and bottom
sides of the disc. This requires the spring to operate at
atmospheric pressure.

The bonnets of balanced bellows pressure relief valves
must always be vented to ensure proper functioning
of the valve and to provide a telltale in the event of a
bellows failure. The vent must be designed to avoid
plugging caused by ice, insects, or other obstructions.
When the fluid is flammable, toxic, or corrosive, the
bonnet vent may need to be piped to a safe location.

5.4. Balanced Piston Valves

Balanced piston pressure relief valves are utilized in
applications to minimize the effect of back pressure,
similar to the balanced bellows valve. Proper operation
depends on cancellation of the back pressure effect on
opposing faces of the valve disc and balance piston.
Since the piston area is equal to the nozzle seat area,
the spring must operate at atmospheric pressure.

Because of the flow of system media past the piston,
the bonnets of balanced piston valves should always
be vented to atmosphere at a safe location.The amount
of flow past the piston into the bonnet depends on
the pressure differential between the valve outlet and
bonnet. In an installation where superimposed back
pressure or built-up back pressure is high, the flow past
the piston could be substantial. This factor must be
considered in the design of the bonnet venting.

5.5. Pilot-Operated Valves

The pilot is often vented to the atmosphere under
operating conditions, since the discharge during
operation is small. When vent discharge to the
atmosphere is not permissible, the pilot should be
vented either to the discharge piping or through a
supplementary piping system to a safe location.

When vent piping is designed, avoid the possibility of



back pressure on the pilot unless the pilot is a balanced
design.

PRESSURE RELIEF DEVICE LOCATION AND
POSITION

7.1. Inspection and Maintenance

For optimum performance, pressure relief devices must
be serviced and maintained regularly.

Details for the care and servicing of specific pressure relief
devices are provided in the manufacturer’s maintenance
bulletins and in API Recommended Practice 576.Pressure
relief devices should be located for easy access, removal,
and replacement so that servicing can be properly
performed. Sufficient working space should be provided
around the pressure relief device.

7.2. Proximity to Pressure Source

The pressure relief device should normally be placed
close to the protected equipment so that the inlet
pressure losses to the device are within the allowable
limits. For example, where protection of a pressure
vessel is involved, mounting the pressure relief device
directly on a nozzle on top of the vessel may be
necessary. However, on installations that have pressure
fluctuations at the pressure source (as with valves on
a positive displacement compressor discharge) that
peak close to the set pressure of the pressure relief
valve or burst pressure of a rupture disk, the pressure
relief device should be located farther from the source
and in a more stable pressure region. (See Section 2 for
information related to this subject.).

7.3. Proximity to Other Equipment

Pressure relief devices should not be located where
unstable flow patterns are present (see Figure 19).
The branch entrance where the relief device inlet
piping joins the main piping run should have a well-
rounded, smooth corner that minimizes turbulence and
resistance to flow.In many instances, the next larger size
branch connection will be required at the inlet to the
pressure relief valve (see Figure 19).

When pressure relief branch connections are mounted
near equipment that can cause unstable flow
patterns, the branch connection should be mounted
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downstream at a distance sufficient to avoid the
unstable flow. Examples of devices that cause unstable
flow are discussed in 7.3.1 through 7.3.3.

7.3.1. REDUCING STATIONS

Pressure relief devices are often used to protect
piping downstream from pressure reducing valves,
where unstable flow usually occurs. Other valves and
appurtenances in the system may also disturb the flow.
This condition cannot be evaluated readily, but unstable
flow at valve inlets tends to generate instability.

7.3.2. ORIFICE PLATES AND FLOW NOZZLES

Proximity to orifice plates and flow nozzles may cause
adverse operation of the pressure relief devices.

7.3.3. OTHER VALVES AND FITTINGS

Proximity to other fittings, such as elbows, may
create turbulent areas that could result in adverse
performance of pressure relief devices.

7.4. Mounting Position

Pressure relief valves should be mounted in a vertical
upright position. Installation of a pressure relief valve

Inlet flange
9 ~

Inlet pipe \
Rounded entry
branch connection \

Flow —> RUN PIPE

+«—D(SeeNote 1) ——
Note:

1.D is typically not less than 10 pipe diameters from any
device that causes unstable flow.
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in other than a vertical upright position may adversely
affect its operation. The valve manufacturer should be
consulted about any other mounting position, since
mounting a pressure relief valve in other positions may
cause a shift in the set pressure and a reduction in the
degree of seat tightness.

Additionally, another position may permit liquids to
collect in the spring bonnet. Solidification of these
liquids around the spring may interfere with the valve
operation.

Rupture disc devices may be installed vertically or
horizontally. Inlet and discharge piping must be
adequately supported and aligned to prevent excessive
loads due to the weight of piping components or
applied moments

7.5. Test or Lifting Levers

Test or lifting levers should be provided on pressure
relief valves as required by the applicable code.
Where simple levers are provided, they should hang
downward, and the lifting fork must not contact the
lifting nuts on the valve spindle. Uploads caused by the
lifting-mechanism bearing on the spindle will cause
the valve to open below the set pressure. The lifting
mechanism should be checked to ensure that it does
not bind on the valve spindle.

Where it is necessary to have the test lever in other than
a vertical position, or where the test lever is arranged
for remote manual operation, the lever should be
counterbalanced so that the lifting mechanism, unless
actuated, does not exert any force on the valve spindle
lifting nut.

In lieu of lifting levers for pilot-operated pressure relief
valves, means may be specified for connecting and
applying adequate pressure to the pilot to verify that
the moving parts critical to proper operation are free to
move.

7.6. Heat Tracing and Insulation

For materials that are highly viscous, could result in
corrosion upon cooling, or could potentially solidify
in pressure relief valves, adequate heat tracing or
insulation should be provided for both inlet and outlet
piping. Ensure that the valve nameplate and any
discharge or vent port are not covered when the valve
is insulated.

BOLTING AND GASKETING

8.1. Carein Installation

Before a pressure relief device is installed, the flanges
on the pressure relief valve or rupture disk holder and
the mounting nozzle should be thoroughly cleaned to
remove any foreign material that may cause leakage.
Where pressure relief devices are too heavy to be
readily lifted by hand, the use of proper handling
devices will avoid damage to the flange gasket facing.
Ring joint and tongue-and-groove joint facings should
be handled with extreme care so that the mating
sections are not damaged.

8.2. Proper Gasketing and Bolting for Service
Requirements

The gaskets used must be dimensionally correct for the
specific flanges; they must fully clear the pressure relief
device inlet and outlet openings.

Gaskets, flange facings, and bolting should meet the
service requirements for the pressure and temperature
involved. This information can be obtained by referring
to other national standards and to manufacturers’
technical catalogs.

When a rupture disk device is installed in the pressure
relief system, the flange gasket material and bolting
procedures may be critical. The disk manufacturer’s
instructions should be followed for proper performance.

See Appendix A for additional information.

MULTIPLE PRESSURE RELIEF VALVES WITH
STAGGERED SETTINGS

Normal practice is to size a single pressure relief
valve to handle the maximum relief from a piece of
equipment. However, for some systems, only a fraction
of that amount must be relieved through the pressure
relief valve during mild upsets. If the fluid volume under
a pressure relief valve is insufficient to sustain the flow,
the valve operation will be cyclic and will result in poor
performance.

The valve's ability to reseat tightly may be affected.

When capacity variations are frequently encountered



in normal operation, one alternate is the use of multiple,
smaller pressure relief valves with staggered settings.
With this arrangement, the pressure relief valve with
the lowest setting will be capable of handling minor
upsets, and additional pressure relief valves will be put
in operation as the capacity requirement increases.

For inlet piping to multiple relief valves, the piping that
is common to multiple valves must have a flow area
that is at least equal to the combined inlet areas of the
multiple pressure relief valves connected to it.

Refer to APl Recommended Practice 520, Part |, to
determine set pressure of the pressure relief valves
based on maximum allowable pressure accumulation
for multiple valve installations.An alternate to the use of
multiple pressure relief valves with staggered settings is
the use of a modulating pilot-operated relief valve.

PRE-INSTALLATION HANDLING
AND INSPECTION

10.1. Storage and Handling of Pressure Relief Devices

Because cleanliness is essential to the satisfactory
operation and tightness of a pressure relief valve,
precautions should be taken during storage to keep
out all foreign materials. Valves should be closed off
properly at both inlet and outlet flanges. Take particular
care to keep the valve inlet absolutely clean. Pressure
relief valves should, when possible, be stored indoors on
pallets away from dirt and other forms of contamination.

Pressure relief devices should be handled carefully and
should not be subjected to shocks, which can result
in considerable internal damage or misalignment. For
valves, seat tightness may be adversely affected.

Rupture disks should be stored in the original shipping
container.

10.2. Inspection and Testing of Pressure Relief Valves

The condition of all pressure relief valves should be
visually inspected before installation. Consult the
manufacturer’s instruction manuals for details relating
to the specific valve. Ensure that all protective material
on the valve flanges and any extraneous materials
inside the valve body and nozzle are completely
removed. Bonnet shipping plugs must be removed
from balanced pressure relief valves. The inlet surface
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must be cleaned, since foreign materials clinging to the
inside of the nozzle will be blown across the seats when
the valve is operated. Some of these materials may
damage the seats or get trapped between the seats in
such a way that they cause leakage. Valves should be
tested before installation to confirm their set pressure.

10.3. Inspection of Rupture Disk Devices

All rupture disk devices should be thoroughly inspected
before installation, according to the manufacturer’s
instruction manuals. The seating surfaces of the rupture
disk holder must be clean, smooth, and undamaged.

Rupture disks should be checked for physical damage
to the seating surfaces or the pre-bulged disk area.
Damaged or dented disks should not be used. Apply
the proper installation and torquing procedure as
recommended by the rupture disk device manufacturer.

On reverse-buckling disks that have knife-blade
assemblies, the knife blades must be checked for
physical damage and sharpness. Nicked or dull blades
must not be used. Damaged rupture disk holders must
be replaced.

See Appendix A for additional information.

10.5. Inspection and Cleaning of Systems Before
Installation

Because foreign materials that pass into and through
pressure relief valves can damage the valve, the systems
on which the valves are tested and finally installed
must also be inspected and cleaned. New systems in
particular are prone to contain welding beads, pipe
scale, and other foreign objects that inadvertently
get trapped during construction and will destroy the
seating surface when the valve opens. The system
should be thoroughly cleaned before the pressure relief
valve is installed.

Pressure relief devices should be removed or isolated
before hydrotesting or pneumatic pressure testing of
the system, either by blanking or closing an isolation
valve. If an isolation valve is used, the flanges between
the isolation valve and at the pressure relief device
should be wedged open or a bleed valve provided so
that inadvertent leaking through the isolation valve
does not damage the pressure relief device.
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API RP 527

Seat Tightness of Pressure Relief Valves

(Reprint of APIRP 527)

COPE

This standard describes methods of determining the
seat tightness of metal and soft-seated pressure relief
valves, including those of conventional, bellows, and
pilot-operated designs. The maximum acceptable
leakage rates are defined for pressure relief valves
with set pressures from 15 pounds per square inch
gauge(103 kilopascals gauge) to 6,000 pounds per
square inch gauge(41,379 kilopascals gauge). If
greater seat tightness is required, the purchaser shall
specify it in the purchase order. The test medium for
determining the seat tightness — air, steam, or water
— shall be the same as that used for determining the

set pressure of the valve.

For dual-service valves, the test medium - air, steam,
or water - shall be the same as the primary relieving
medium. To ensure safety, the procedures outlined
in this standard shall be performed by persons
experienced in the use and functions of pressure

relief valves.

TESTING WITH AIR

2.1 Test Apparatus

A test arrangement for determining seat tightness
with air is shown in Figure 1. Leakage shall be
measured using a tube with an outside diameter
of 5/, 6 inch (7.9 millimeters) and a wall thickness of
0.035 inch (0.89 millimeter). The tube end shall be
cut square and smooth.The tube opening shall be '/,

inch (12.7 millimeters) below the surface of the water.
The tube shall be perpendicular to the surface of the

water.

Arrangement shall be made to safely relieve or
contain body pressure in case the valve accidentally

pops (see Figure 2).
2.2 Procedure

2.2.1 TEST MEDIUM

The test medium shall be air (or nitrogen) near

ambient temperature.

2.2.2 TEST CONFIGURATION

The valve shall be vertically mounted on the test
stand, and the test apparatus shall be attached to
the valve outlet, as shown in Figure 1. All openings-
including but not limited to caps, drain holes, vents,

and outlets-shall be closed.

2.2.3 TEST PRESSURE

For a valve whose set pressure is greater than 50

Flanged or threaded outlet adapter
for pressure relief valve

i Tube with outside diameter of
! 5/16 inch (7.9 mm)and wall thickness
/ of 0.035 inch (0.89 mm)

1/2inch
(12.7 mm)




pounds per square inch gauge (345 kilopascals
gauge), the leakage rate in bubbles per minute shall
be determined with the test pressure at the valve
inlet held at 90 percent of the set pressure. For a
valve set at 50 pounds per square inch gauge (345
kilopascals gauge) or less, the test pressure shall be
held at 5 pounds per square inch (34.5 kilopascals)
less than the set pressure.

2.2.4 LEAKAGE TEST

Before the leakage test, the set pressure shall be
demonstrated, and all valve body joints and fittings
should be checked with a suitable solution to ensure
that all joints are tight.

Before the bubble count, the test pressure shall
be applied for at least 1 minute for a valve whose
nominal pipe size is 2 inches (50 millimeters) or
smaller; 2 minutes for a valve whose nominal pipe
size is 2'/5, 3, or 4 inches (65, 80, or 100 millimeters);
and 5 minutes for a valve whose nominal pipe size is
6 inches (150 millimeters) or larger.

The valve shall then be observed for leakage for at
least 1 minute.

2.3 Acceptance Criteria

For a valve with a metal seat, the leakage rate in
bubbles per minute shall not exceed the appropriate
valueinTable 1.

For a soft-seated valve, there shall be no leakage for 1
minute (0 bubbles per minute).

TESTING WITH STEAM

3.1 Procedure

3.1.1 TEST MEDIUM

The test medium shall be saturated steam.

3.1.2 TEST CONFIGURATION

The valve shall be vertically mounted on the steam
test stand.

3.1.3 TEST PRESSURE

For a valve whose set pressure is greater than 50
pounds per square inch gauge (345 kilopascals
gauge), the seat tightness shall be determined with
the test pressure at the valve inlet held at 90 percent
of the set pressure. For a valve set at 50 pounds per
square inch gauge (345 kilopascals gauge) or less, the
test pressure shall be held at 5 pounds per square
inch (34.5 kilopascals) less than the set pressure.

3.1.4 LEAKAGE TEST

Before starting the seat tightness test, the set
pressure shall be demonstrated, and the test pressure
shall be held for at least 3 minutes. Any condensate
in the body bowl shall be removed before the seat
tightness test. Air (or nitrogen) may be used to dry
condensate.

After any condensate has been removed, the inlet
pressure shall be increased to the test pressure.
Tightness shall then be checked visually using a black
background.

The valve shall then be observed for leakage for at
least 1 minute.

3.2 Acceptance Criteria

For both metal- and soft-seated valves, there shall be
no audible or visible leakage for 1 minute.
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TESTING WITH WATER

4.1 Procedure

4.1.1 TEST MEDIUM

The test medium shall be water near ambient
temperature.

4.1.2 TEST CONFIGURATION

The valve shall be vertically mounted on the water
test stand.

4.1.3 TEST PRESSURE

For a valve whose set pressure is greater than 50
pounds per square inch gauge (345 kilopascals
gauge), the seat tightness shall be determined with
the test pressure at the valve inlet held at 90 percent
of the set pressure. For a valve set at 50 pounds per
square inch gauge (345 kilopascals gauge) or less, the
test pressure shall be held at 5 pounds per square
inch (34.5 kilopascals) less than the set pressure.

4.1.4 LEAKAGE TEST

Before starting the seat tightness test, the set
pressure shall be demonstrated, and the outlet body
bowl shall be filled with water, which shall be allowed
to stabilize with no visible flow from the valve outlet.
The inlet pressure shall then be increased to the
test pressure. The valve shall then be observed for 1
minute at the test pressure.

4.2 Acceptance Criteria

For a metal-seated valve whose inlet has a nominal
pipe size of 1 inch or larger, the leakage rate shall
not exceed 10 cubic centimeters per hour per inch
of nominal inlet size. For a metal-seated valve whose
inlet has a nominal pipe size of less than 1 inch, the

leakage rate shall not exceed 10 cubic centimeters
per hour. For soft-seated valves, there shall be no
leakage for 1 minute.

TESTING WITH AIR - ANOTHER METHOD

5.1 Type of Valve to be Tested

Valves with open bonnets — bonnets that cannot be
readily sealed, as specified in 2.2.2 — may be tested in
accordance with this section instead of Section 2.

This alternative method shall not be used to rest
valves in which air bubbles can travel to the open
bonnet through any passageway inside the valve
guide without being observed at the valve outlet.

5.2 Procedure
5.2.1 TEST MEDIUM

The test medium shall be air (or nitrogen) near
ambient temperature.

5.2.2 TEST CONFIGURATION

The valve shall be vertically mounted on the air test
stand. The valve outlet shall be partially sealed with
water to about '/;inch (12.7 millimeters) above the
nozzle's seating surface.

5.2.3 TEST PRESSURE

For a valve whose set pressure is greater than 50
pounds per square inch gauge (345 kilopascals
gauge), the leakage rate in bubbles per minute shall
be determined with the test pressure at the valve
inlet held at 90 percent of the set pressure. For a
valve set at 50 pounds per square inch gauge (345
kilopascals gauge) or less, the test pressure shall be
held at 5 pounds per square inch (34.5 kilopascals)
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less than the set pressure. Soft Rubber Gasket - attach to face

9 & of detector to prevent leakage

5.2.4 LEAKAGE TEST :\E
Before starting the seat tightness test, the set pressure

shall be demonstrated, and the outlet body bowl
shall be filled with water to the level of the partial seal.

—
gl
—

The inlet pressure shall then be increased to the test
pressure and held at this pressure for 1 minute before

the bubble count.The valve shall then be observed for Cup - weld to detector
leakage for at least 1 minute.
CAUTION : When looking for leakage, the observe , \

shall use a mirror or some other indirect means Air Pressure

of observation so that the observer’s face is not in o
utlet Tube - cut end

smooth and square

line with the outlet of the valve, in case the valve
accidentally pops.

Water Level Control
H i Hole - maintain
5.3 Acceptance Criteria e L
. . from bottom
For a valve with a metal seat, the leakage rate in of tube to bottom
of hole

bubbles per minute shall not exceed 50 percent of the

appropriate value in Table 1. For a soft-seated valve, “1;27‘:;:) {7

there shall be leakage for 1 minute (0 bubbles per

mlnute). Membrane - seals

during test and
bursts if valve
accidentally opens

Effective Orifice Sizes Effective Orifice Sizes S
. o 0.307 Inch and Smaller Larger than 0.307 Inch —=
S Approximate Leakage Approximate Leakage S
Leakage Rate per 24 Hours Leakage Rate per 24 Hours
ggll::gsl ESI: Mega-pascals pgr)lrj:igljtse) Stapdard Stqndard Cr pg:Lrjr?iﬁIE:e) Stapdard Stgndard
Gauge Cubic Feet | bic Meters Cubic Feet = Cubic Meters
15-1000 0.103 - 6.8% 40 0.60 0.017 20 0.30 0.0085 -,
1500 10.3 60 0.90 0.026 30 0.45 0.013 g
2000 13.3 80 1.20 0.034 40 0.60 0.017 =
2500 17.2 100 1.50 0.043 50 0.75 0.021 7
3000 20.7 100 1.50 0.043 60 0.90 0.026 :r';_’
4000 27.6 100 1.50 0.043 80 1.20 0.034 o
5000 38.5 100 1.50 0.043 100 1.50 0.043 g
6000 414 100 1.50 0.043 100 1.50 0.043 2




