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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and are
intended for use in the oil and gas production
facilities,  oil  refineries, = chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can select
his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR :

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:
Is used where a provision is completely
discretionary.
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0. INTRODUCTION

Pressure and vacuum safety relief devices are
normally used to terminate an abnormal internal
or external rise in pressure above a predetermined
design value in boilers, pressure vessels and
related piping and process equipment. Pressure
relief valves or rupture discs may be used
independently or in combination to provide the
required protection against excessive over
pressure. As used in this Standard the term
pressure relief valves includes safety valves, relief
valves, and safety relief valves.
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1. SCOPE

1.1 This Standard covers the minimum
requirements for design, material, fabrication,
inspection and shop test of pressure and vacuum
safety relief devices.

1.2 Pressure and vacuum relieving devices include
pressure relief valves, rupture disks, vacuum relief
valves, and single units composed of both
pressure and vacuum relief sides. Other types of
relief devices are not within the scope of this
Standard.

1.3 For installation, recommendations on pressure
relieving devices, reference is made to Part 2 of
API RP-520.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Mar. 2003, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on October 2009, which is issued as
revision (2). Revision (1) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

API (AMERICAN PETROLEUM INSTITUTE)

RP 520 (2000) "Sizing, Selection, and
Installation  of  Pressure-
Relieving Devices in
Refineries:
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Part ] "Sizing & Selection”
Part II "Installation"

Std 526 (2002) "Flanged Steel Pressure

Relief Valves "

Std 527 (1991) "Seat  Tightness of
Pressure Relief Valves"

Std 2000 (1999) "Venting Atmospheric
and Low-Pressure Storage
Tanks (Non-Refrigerated
and Refrigerated)"

ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

ASME Boiler and Pressure Vessel Code

Section I "Power Boilers"(2004)
Section VIII "Pressure Vessels"(2004)

B 16.5 "Pipe Flanges and Flanged
Fittings"

SAE (SOCIETY OF AUTOMOTIVE
ENGINEERS)

AMS 5698G "Nickel Alloy, Corrosion and
Heat-Resistant, wire"

BSI (BRITISH STANDARDS INSTITUTION)

BS EN ISO 4957 "Specification for Tool and
Die Steels"

BS EN 10270-1 "Steel Wire for Mechanical
Springs - Patented Cold
Drawn Unalloyed Spring
Steel Wire"

BS EN 10270-2 "Steel Wire for Mechanical
Springs - Oil Hardened and
Tempered Spring Steel Wire"

BS EN 10270-3 “Steel Wire for Mechanical
Springs - Stainless Spring
Steel Wire"

BS EN 10090 “Specification for wrought
steels for mechanical and
allied engineering purposes.
Valve steels”
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A351 grade CF8 "Corrosive or Extremely High
Temperatures Non-Corrosive
Services"

A352 LCB,LC3 "Standards Compliance.
Design and Manufacture"

A105 "Specification for Carbon
Steel Forgings for Piping
Applications"

A182-F304, F316"Product  Information for
Stainless Steel Flanges -
Industrial Flange"

A193 /194 "Specification for Alloy-Steel
and Stainless Steel Bolting
Materials for High
Temperature or High Pressure
Service"

NACE (NATIONAL ASSOCIATION OF
CORROSION ENGINEERYS)

MR 0175 (2006) "Sulfide Stress Cracking
Resistant Metallic Materials
for Oil Field Equipment"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100  "Engineering Standard for
Units"

IPS-E-PR-450 "Engineering Standard for
Process Design of Pressure
Relieving Systems Inclusive
Safety Relief Valves"

3. UNITS

International System of Units(SI) in accordance
with IPS-E-GN-100 shall be used, Except where
otherwise specified.

4. DEFINITIONS

Pressure and vacuum relieving devices are of
different types, a brief description of some
common types are given below:

4.1 Relief Valve

A relief valve is an automatic pressure-relieving
device actuated by the static pressure upstream of
the valve. The valve opens in proportion to the
increase in pressure over the opening set pressure.
It is used primarily for liquid services.
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4.2 Safety Valve

A safety valve is an automatic pressure relieving
device actuated by the static pressure upstream of
the valve and characterized by rapid full opening
or pop action. It is used for gas or vapor services.

4.3 Safety Relief Valve

A safety relief valve is an automatic pressure
relieving device suitable for use as either a safety
or relief valve, depending on application. It is
used in gas and vapor services or for liquid.

4.3.1 Direct loaded safety relief valve

A safety relief valve in which the loading due to
the fluid pressure underneath the valve disk is
opposed only by direct mechanical loading such
as a weight, a lever and weight, or a spring.

4.3.2 Pilot operated safety relief valve
(indirect loaded safety relief valve)

A safety relief valve, the operation of which is
initiated and controlled by the fluid discharged
from a pilot valve which is itself a direct loaded
safety relief valve subject to the requirements of
this Standard.

4.3.3 Balanced bellows safety relief valve

A valve incorporating a bellows which has an
effective area equal to that of the valve seat to
eliminate the effect of back pressure on the set
pressure of the valve and which effectively
prevents the discharging fluid entering the bonnet
space.

4.3.4 Conventional safety relief valve

A valve of the direct loaded type, the set pressure
of which will be affected by changes in the
superimposed back pressure.

4.4 Rupture Disk

A thin disk of material of controlled thickness
which will burst when a predetermined pressure is
reached below the disk, so preventing a
predetermined safe pressure being exceeded in the
vessel to be protected.

4.5 Vacuum Relief Valve

Vacuum relief valves are usually installed on
storage tanks and shall normally be of the weight
loaded or pilot operated type. For full description
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and determination of size of vacuum relief valves
reference is made to API Standard 2000 "Venting
Atmospheric and Low Pressure Storage Tanks
(Non-Refrigerated and Refrigerated)"

4.6 Pressure Vacuum Valve

Single units composed of pressure and vacuum
relief sides which addressed as pressure vacuum
valves (PV valves) in API Standard 2000.

5. DESIGN
5.1 Design Base

5.1.1 The pressure relieving devices shall be
designed in accordance with the following codes
and standards:

API-RP 520 "Design and Installation of Pressure
Relieving Systems in Refineries".

Part | : Design
Part 1l1: Installation

API Standard 526 "Flanged Steel Safety Relief
Valves".

API Standard 527 " Seat Tightness of Pressure
Relief Valves "

ASME Boiler and Pressure Vessel Code:
Section |: Power Boilers

Section VIII: Pressure Vessels

IPS-E-PR-450 "Pressure Relieving and
Depressuring Systems".

5.1.2 The design of pressure and vacuum relief
devices for storage tanks should be in accordance
with API Standard 2000 "Venting Atmospheric
and Low-pressure Storage Tanks (Non-
Refrigerated and Refrigerated).

5.2 Selection of Type
5.2.1 Conventional safety relief valve shall be

provided:

a) When the built-up back pressure and
variable superimposed back pressure does not
exceed 10% of the set pressure;

b) When constant superimposed back pressure
exists.
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5.2.2 Balanced-bellows safety relief valve shall be
provided:

a) A balanced pressure relief valve should be
used where the built-up back pressure is too-
high for a conventional pressure relief valve.

b) When the built-up back pressure and
variable superimposed back pressure does not
exceed 50% of the set pressure if the back
pressure is incorporated in the safety relief
valve sizing.

€) When the fluid-flow is a corrosive service
(service in which the corrosion allowance is 6
mm or more or in which stainless steel or alloy
material is used to prevent corrosion from
occurring).

5.2.3 Pilot operated safety relief valve shall be
used primarily in the following services

a) When the built-up back pressure and
variable superimposed back pressure does not
exceed 50% of the set pressure.

b) For equipment that operate between 90 and
95% of the set pressure.

€) When the pressure drop to the inlet of the
safety relief valve is greater than 3% of the set
pressure (in this case, the remote pressure
pickup type should be used).

d) Where the valve size is so large that a direct
loaded safety relief valve would be unsuitable.

5.2.4 All pressure relief valves (except thermal
relief valves) with the inlet nozzle size of DN 25
(1 in.) and larger should be flanged, spring loaded,
high lift, high capacity type with a top guided
disc. Pressure relief valves in services other than
steam, hot water, and air should not be provided
with a lifting device. Pressure relief valves with
the inlet nozzle size under DN 25 may be of the
screwed type connection.

5.2.5 All safety relief valves shall be provided
with pressure tight bonnets except bellows type
valves.
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5.3 Dimensions

5.3.1 Center-to-face dimensions shall be in
accordance with API Standard 526. Flange
facings and dimensions shall be in accordance
with ASME B16.5.

5.3.2 Inlet pressure limits shall be governed by
the inlet termination or the manufacturer's spring
design limits, whichever is the smaller. Inlet
flanges shall be capable of withstanding reaction
forces due to the valve discharge in addition to the
internal pressure and are therefore generally
suitable for pressure and temperature lower than
the ASME ratings. Outlet pressure limits shall be
determined by the valve design.

5.4 Determination of Orifice Area

5.4.1 The required orifice area shall be determined
in accordance with API Recommended Practice
520 Part I Appendix C.

5.4.2 The standard effective orifice areas and the
corresponding letter designations are listed in
Table 1:

olul Y-8

API-526 5 Juilial b gillae wb 4l 55 0 olal V-¥—0

Loglae Wb b ozl oslal 5 b mld zohaw il
.50 ASME B16.5

L 699,5 Slawlro mb b (699,5 Lid ooguxe Y-Y-0
$99y9 il Sl S8 plaS 2 ouisle 8 (Hlib 350>
s adzs alaulyy 1Sl slag s blie jo wb o mild
5 0L23 sl Sl cnlis Logos a5 asil g (ASls jLed ogdley
culiiwl ASME glocud,b 51 5 8l o)l ax o
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Shrinn L glhe wb 5L 5)90 )Ll sl V-F-0

g Cyens API-520 o il 51 e T s € gy

5 dade By > By g o lailil i Ld xaw Y-F-0
gl oo Comed 1 Jur

TABLE 1- STANDARD EFFECTIVE ORIFICE AREAS AND LETTER DESIGNATIONS

sl B ymo gy 5 0535 50 Zgkaws 0 libis! — ) Jgurr

o ylod ORIFICE LETTER EFFECTIVE AREA
DESIGNATION oo gelams
olglS B yx0 B9, :
square In square mm
&0 gl &0 yoslse
1 D 0.110 71
2 E 0.196 126.5
3 F 0.307 198
4 G 0.503 3245
5 H 0.785 506.5
6 J 1.287 830.5
7 K 1.838 1186
8 L 2.853 1840.5
9 M 3.60 23225
10 N 434 2800
11 P 6.38 4116
12 Q 11.05 7129
13 R 16.00 10322.5
14 T 26.00 16774
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5.5 Spring

5.5.1 Springs are usually designed and fabricated
to the manufacturers own standards. A general
specification for springs of pressure relief valves
are given in Appendix B of this standard as a
guide. The Appendix covers design, material,
testing, dimensional checks and tolerances.

5.6 Design of Rupture Disks

5.6.1 Rupture disks are recommended in the
following cases:

5.6.1.1 In services where the operation of a
pressure relief valve may be affected by corrosion
or corrosion products, or by the deposition of
material that may prevent the valve from lifting in
service. Rupture disks can be used instead of or in
conjunction with a pressure relief valve.

5.6.1.2 With highly toxic or other materials where
leakage through a pressure relief valve cannot be
tolerated. The rupture disk should be upstream of
any pressure relief valve.

5.6.1.3 For low positive set pressure, where
pressure relief valves tend to leak, a rupture disk
can be used in place of the valve.

5.6.1.4 For the relief of a pressure rise which is
too fast for conventional pressure relief valves.

5.6.2 Calculation of relief area shall be in
accordance with API Recommended Practice 520
Part 1.

5.6.3 Protecting a vessel from over pressure that
results from an internal explosion is a function of
the vapor volume of the vessel, the area of the
rupture disk, and the allowable pressure rise.
Because no generally accepted method exists by
which a calculation can be made, selecting the
best means of protecting a vessel against an
internal  explosion depends solely on the
designer's judgment.

The following are two
approaches:

5.6.3.1 By applying a suitable safety factor to the
normal operating pressure, the vessel can be
designed to withstand an internal explosion.
However this may become impractical when the
safety factor is considered.

possible  design
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5.6.3.2 By applying a rupture disk based on the
contained tank volume, the vessel can be
protected. The basis for the sizing of the rupture
disk must then be arbitrary. For cases involving an
explosion pressure rise factor of 8, this choice
varies from 3.3 to 6.6 square meters of relief area
per 100 cubic meters of vapor volume. For normal
refinery applications, a general rule of 6.6 square
meters per 100 cubic meters will provide adequate
area to protect against the explosion of an air
hydrocarbon mixture. Until more work is done in
this area, an authoritative guideline cannot be
recommended.

6. MATERIAL
6.1 General

6.1.1 The material of construction shall be
compatible with the process fluid and the
adjoining components and the environment in
which the relief devices is to be used. Material for
sour service shall be in accordance with NACE
MR 0175.Proposed material for pressure and
vacuum relieving devices shall be approved by the
Company.

6.2 Body and its Relative Parts
6.2.1 Bodies and bonnets

Bodies and bonnets, or yokes, of pressure relief
valves shall be manufactured from either: a or b

a) Cast or forged material, listed in Table 2, or
equivalent grades of plate or bar; or,

b) Materials other than those listed, providing
they comply with a standard or specification
that ensures control of chemical and physical
properties and quality, appropriate to the end
use.
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TABLE 2 - MATERIALS FOR PRESSURE CONTAINING COMPONENTS

i gl)ls 5155 g colabd gl Slge —Y Jguz

2% % chromium, 1% molybdenum

MATERIAL COMPARABLE ASTM
Slgo Jolo

Castings 8F sy,
Grey iron FanS B o

Y ¢ o : CLASS B

Copper alloy e 5L ---

Carbon steel S oYgd A216: WCB

1% % chromium, %2 % molybdenum o dee /2% «pg,S 174 % A217: WC6

o A217: WC9

Oz 1% 49,5 24 %

Austenitic chromium nickel

il 09,5 S 5 0¥

Austenitic chromium nickel 2% % molybdenum ozl 09,5 IS5 ¢youdge 212 %

A351: grade CF8
A351: grade CF8M

Austenitic chromium nickel

Austenitic chromium nickel molybdenum

Carbon steel SRR A352: LCB
A352:LC3
3%2 % nickel BSa3% %
Forgings L S0
. A105
Carbon steel SRR

il 3,5 S5 oY
kil 09,8 IS5 e ge 9Ys

A182: grade F304
A182: grade F316

6.2.2 Disk, nozzle and body seat ring

Material for these components shall be capable of
withstanding the corrosive and erosive effects of
the particular service conditions. If a resilient
insert is employed the material and design shall be
such that it will not become distorted under
operating conditions or adhere to the body
seat/disk so as to change the discharge or
operating characteristics of the valve. Cast iron
shall not be used.

6.2.3 Materials intended to be welded

The chemical composition, by ladle analysis, of
carbon, carbon manganese and carbon-
molybdenum steels intended to be welded shall
have a maximum carbon content of 0.25%.

A carbon equivalent shall be determined for all
materials to be welded by using the following
equation.

Carbon equivalent = percent carbon +

[261’061’1'[ manganese

4

Carbon content (C ) - C < 0.25%
Carbon equivalent (ceq) - Ceq <0.45 %
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6.2.4 Carbon steel for sub-zero service

Steels for sub - zero service shall comply with the
impact and other requirements as specified by the
Company.

6.2.5 Pressure and/or temperature limitations

The following limitations shall apply:

a) Cast iron

When cast iron is used for bodies, bonnets or
caps, the set pressure shall not exceed 13 bar
gage nor the design temperature exceed 220°C
or be below 0°C.

Note:

Cast iron shall not be used for service with
hydrocarbon vapors or for other flammable or
toxic materials or in an area where a fire risk
exists.

b) Carbon, low and high alloy steels

The minimum and maximum temperature
limitations shall be in accordance with the
relevant material/application standard.

c) Copper alloy

Copper alloy pressure containing parts shall
not be used in locations or service where a fire
risk exists, due to the relatively low melting
point of the alloy.

6.3 Spring

6.3.1 For spring material reference is made to
Appendix B of this Standard.

6.4 Internal Parts

6.4.1 Guiding surfaces

The material of the guiding surfaces shall be
compatible with the service conditions and shall
be selected to reduce the possibility of galling or
seizure.

6.4.2 Bolting

Bolting for pressure containing joints shall be in
accordance with ASTM A-193 & A-194 or the
Purchaser's specification sheet.
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6.4.3 Gaskets

Gasket material shall be
application.

suitable for the

7. INSPECTION AND SHOP TESTS
7.1 Inspection

7.1.1 Each pressure and vacuum relieving device
shall be checked against manufacturer's
documents to see that it conforms to the design
requirements.

7.1.2 Complete data of all parts shall be checked
by the inspector prior to any test. Valve parts may
be required to be dismantled for this purpose at
the discretion of the inspector.

7.2 Shop Tests

7.2.1 All pressure measuring devices fitted to test
equipment shall be tested and calibrated to ensure
the required accuracy during testing.

7.22 Each pressure relief wvalve shall
consecutively be subjected to the following tests,
as minimum.

Unspecified details shall be in accordance with
the manufacturer's test procedures, approved by
the Company.

7.2.2.1 Body and other pressure parts subject to
inlet pressure (primary pressure zone) shall be
hydrostatically tested at a pressure of at least 1.5
times the design pressure of the parts.

These tests shall be conducted after all machining
operations on the parts have been completed and
prior to any painting which may be applied. There
shall be no visible sign of leakage.

7.2.2.2 A test shall be applied to the discharge
side of those pressure relief valves fitted with
bellows to test the pressure tightness of the
bellows and its joints. The bonnet vent which
shall be open, shall have a soapy water film
placed across it and there shall be no visible
leakage. The test shall be carried out using air or
nitrogen at a pressure not less than the maximum
specified back pressure. The duration of the test
shall be as for the seat tightness test.

For closed bonnet pressure relief valves,
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secondary pressure zone (parts subjected to outlet
or discharge pressure) shall be tested according to
the applicable clause of ASME Section I or
ASME Section VIII.

7.2.2.3 Each pressure relief valve shall be tested
to demonstrate its popping or set pressure in
accordance with applicable clause of ASME
Section I or ASME Section VIII.

Test medium for valves on gas or vapor services
shall be air, unless otherwise specified by the
Company.

The set pressure tolerances shall be in accordance
with ASME, as appropriate.

Blow down shall be adjusted according to ASME
Section I, where applicable.

7.2.2.4 Each valve shall be subjected to a seat
tightness test, according to API Standard 527.

7.2.3 One sample from each group of rupture
disks of the same size and material should be
tested in a holder of the same form and
dimensions as that with which the disk is to be
used. The disk shall burst within +5% of its
specified bursting pressure.

7.2.4 Vacuum relief valves (such as vacuum
breakers) and PV valves shall be tested in
accordance with the manufacturer's standard
procedure. Following tests shall be carried out as
minimum:

a) Pressure test of body;

b) Vacuum (and pressure) setting test (s);

c) Sealing test to check blow down for

vacuum (and pressure) side (s).

8. MARKING,DOCUMENTATION AND
PREPARATION FOR SHIPMENT

8.1 Body Marking

8.1.1 Each pressure relief valve shall bear
legible and permanent marking on the body, as
follows.

a) The inlet nominal size;
b) The material designation of the body;

¢) The manufacturer's name and/or trade mark;
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d) An arrow showing the direction of flow,
where the inlet and outlet connections have the
same dimensions or the same nominal pressure
rating;

e) Ring joint number (where applicable) to be
marked on the flange.

8.2 Nameplate

8.2.1 Following information shall be marked on a
stainless steel nameplate:

a) Limiting operating temperature for which
the valve has been designed,(where
applicable);

b) Set pressure;
c) Back pressure;

d) Cold differential test pressure;

e) Nominal size (inlet by outlet);

f) Certified discharge capacity;

g) Flow area in square millimeters;

h) Manufacturer's type reference;

i) Tag No;

J) Serial No;

k) Pressure range of spring or manufacturer's
serial No;

I) If required the phrase "sour service" is
stamped;

m) Any other information required by the
Company.

8.2.2 The nameplate shall be permanently
attached to the body or bonnet of the valve.

8.2.3 Rupture disk nameplate shall bear the
following information:

a) The size, net inside diameter of opening
leading to the flange or holding arrangement
for the disk in mm,;

b) Material of construction;

) Temperature for continuous operation and at
burst pressure;

d) Relief capacity;
e) Rupture pressure;

f) Test pressure;
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g) Manufacturer's name or identifying trade
mark;

h) Any other information required by the

company.

8.2.4 For pressure and/or vacuum relief valves,
marking requirements shall be in accordance with
API Standard 2000.

8.3 Documentation

Following documents (including records) shall be
submitted for each item, along with proposal,
before/after placing order, as appropriate:

a)Along with proposal:
-Completed data sheet;
-Calculation sheet;
-Manufacturer's catalog;

-Overall dimensional drawing and list of
materials;

-Overall weight of item, weight of pallets
for pressure and/or vacuum relief valves,(if

any);

-Recommended spare parts list;

-List of special tools for maintenance and
testing;

b) After placing order:

-material quality certificates, as required
by purchase documents;

-shop test certificates;

-records of inspection, any repairs and
corrections;

-certificate of conformance;

-any other document and instruction
required for parts ordering, site handling
and storage, site inspection and tests,
maintenance and repair of all parts, and
any other document specified in this
Standard.

8.4 Preparation for Shipment

8.4.1 After test and inspection, all exterior
surfaces, except flange facings, shall be painted.
Corrosion resistant materials need not be painted.
Flange facings shall be coated with a suitable
corrosion inhibitor.
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8.4.2 Unless otherwise specified, safety relief
valves shall be painted with the following color
identification:

a) Conventional valves: Canary yellow;

b) Bellows type valves: Body canary yellow;
Bonnet-red.

8.4.3 Machined or threaded exterior surfaces shall
be protected from corrosion during shipment and
subsequent storage by coating with rust
preventive.

8.4.4 Inlet and outlet flanges shall be protected to
prevent damage from or entrance of foreign
material during shipment.

8.4.5 Threaded openings shall be plugged with
suitable protective devices. Temporary plugs
should be readily distinguishable from permanent
metal plugs.

8.4.6 Valves shall be so packaged as to minimize
the possibility of damage during transit or storage.
Instructions shall be provided for removing
devices used for temporary protection.
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APPENDIX A G Cowgus

PRESSURE RELIEF VALVE

L“""é N B ‘ S . S
SPECIFICATION SHEET HLd (Ll s wlasive S

Sheet NO. ....oovviiieiiiiiei e, a5y 0 lold
ReqUISItION NO........ovue e eee e, ey 55 0 5loit
JODNO. ... I olels
DAte ..o, &b
REVISE. ... ouuy a5 oy oz
BY . g
General S o
T-Item NO. ..o ol o)lets Y
2-TagNO. ccoiiiii i @bolid ojlas =¥
3 -Service Line or Equipment No. ............... 575 b G b o)lels =Y
4 -Number required .............ccocviieiieinn..., 5L 950 lass —F
5 -Full nozzle, semi nozzle, or other ............... 590 Elgl b e J36 ( JolS” 56 -8
6 -Design type: >l yb o5 —F

A- Safety, relief, or safety relief

B-Conventional, bellows, or pilot operated

7 -Bonnet type Connections .............c..ceuee... gy Ylasl g5 -V
8 -Size(inlet/outlet) ...........coooiiiiii (=95 3 529,9) ojll —A
9-Flange class, ASME or screwed ............... &logy, L ASME (s IS4
10 -Type facing .........ccoevvviiiiiiiiiiiannennn.. s mlaws g9 Ve
Material Slgo
11 -Body/bonnet ..............cccoeiiiiiiiiiiiiiia. P20 5 A=)
12A -Seat/disk ......veeevviireeiiiiieeeei, axio g olarts ~ 1Y
12B -Resilient seat seal .............................. =l sl polg-o Y
13 -Guide/TINgs ..oovvvviiri i b ail> g olSal, 1Y
14 -SPring .oovineeieieee e »-1f
15 -BellOWS «nvnneneeeeeee e, awgld —10
Accessories wlileio
16 -Cap screwed or bolted .......................... lose s @ b slogyy Shsum =V
17 -Lever plain or packed ................ooeien. oD dinan by ool 0l VY
18 “GAZ .ot Ak ailes —VA
10 e -4
20 =Y.
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APPENDIX A (continued)

(aolol) Al Cawguy

Basis of Selections L ol bl
21 -Code asls (ysT =YY
22 -Fire o1 =Yy
23 -Other >lg plo =YY
Service Conditions OB balpd

24 -Fluid and state

25 -Required capacity per valve and units --------

26 -Molecular weight or specific gravity at
flowing temperature

27 -Viscosity at flowing temperature and units --

28 -Operating pressure, bar/set pressure, bar ----

ol e g Jlw -Y¥

.......................... Lbd}‘ﬁjj.u» W).')Lu S0 WBJJO —YA
Jlws Syl azy0 30 pgase (35 b (Jesbe 39 —VF
LS)L?'

29 -Operating temperature (flowing temperature)
°C

30 -Constant back pressure, bar

31 -Variable back pressure, bar

32 -Differential set pressure
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33 -Allowable over pressure( percent )-------------
34 -Compressibility factor
35 -Orifice Area

35A -Calculated, square inches

35B-Selected, square inches

36 -Orifice designation

37 -Manufacturer's model No.

38 -Manufacturer
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15 bl 5 T

........................ &y gl o 00l dwle — AWI-YO
................................ TRt RPNV R ESH ey o
459, dasiin Cdle —YF
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o33l YA

Notes:
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APPENDIX B
GENERAL SPECIFICATION FOR
SPRINGS OF PRESSURE RELIEF

VALVES

B.1 Under normal operating conditions, springs
used in pressure relief valves shall be of helical

coil design. Material of springs should comply

with one of the specifications given in Table B.1.

Where operating conditions require an alternative
material, this should be agreed between the
manufacturer and the Purchaser. The allowable
stresses shall be based on previous satisfactory
experience and the current understanding of the
behavior of spring materials taking into
consideration the temperature of the spring, the
environment and the amount of relaxation which
is permissible in service.

HLS laebl juls (s 38 (gl 9 (090 Clasuino

5o o oolaiul sl Slles ol Llys o V-0
Aoy dil e )le adl> o5 5l b JLid lebl gla
50 oal ool Wlasin 51 (S Gillae i > 05d (o0

WA BRI PRV
bl 1) 5Kl dlge 3l eolaiwl Slles baylyd aSCSl> o
2y 518 5l By ezl 3815 0550 Wb gage (ul wayled
BT 5 sed 090 (L 4z ool il slre sl 23
Lol 8 Ol az e 85 a0 b 8 olge (18,

Qb oo jlre 650y a5 lasil i g Jaie

- 955 1,8 S )9
TABLE B.1- SPRING MATERIALS
P800 V-0 Jgu
RECOMMENDED
MATERIAL RECOMMENDED TEMPERATURE LIMIT
3lge LIMITING SECTION AT THE SPRING °C
(DIAMETER) Sl Wylye 4z odguxe
T Sl 00 dogi 03gusme 81,5l o g1 18 S o0
(o) 136 alai
TYPE STANDARD SPECIFICATION ) A Min. Max.
2y Slasie Jilho> SSTos

Carbon steels BS EN 10270-2 Upto 12.5 mm -20 +150
BS EN 10270-1 Up to 13 mm -20 +130
BS EN 10090 Above 10 up to 30 mm -200 +250
BS EN 10270-3 Up to 10 mm -200 +250
BS EN 10270-2 Up to 12.5 mm -20 +175
Alloy steels BS EN ISO 4957 Up to 50 mm -20 +370

BS 2S 143 ---

BS 2S 144 ---
BS 2S 145 Up to 50 mm -90 +350
ASTM A638: Grade 660 Up to 80 mm -200 +400
Non-Ferrous BS 2HR 501 Upto 8 mm -200 + 540
BS 2HR 502 Upto 8 mm -200 + 540
SAE AMS 5698G Upto 12.5 mm -200 +540
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APPENDIX B (continued)

B.2 The material selected shall comply with the
limitations on temperature range given in Table
B.1 and shall have corrosion resistant properties
for the duty specified. The material shall be of
circular section.

Note:

The use of protective coatings is not covered by
this standard and, if they are necessary, their use
should be agreed between the manufacturer and
the Purchaser.

B.3 Dimensions

B.3.1 Proportion

The proportion of the unloaded length to the
external diameter of the spring shall not exceed
four to one.

B.3.2 Spring index

The spring index, i.e. the mean diameter of the
coil, D, divided by the diameter of the section, d,
shall be within the range 3 to 12.

B.3.3 Spacing of coils

The spacing of the coils shall be such that when
the valve head is at the lift corresponding to its
certified discharge capacity the space between
coils shall not be less than 1 mm. The total of
these clearance for the spring as a whole shall not
be less than 20% of the deflection of the spring
from the free length to the solid length.

B.4 Spring Plates/Buttons

The spring plates/buttons shall have a locating
spigot length (excluding any radius or chamber)
of at least 0.75 of the spring wire/bar diameter.
The maximum clearance between the outside
diameter of the locating spigot and the inside
diameter of the spring shall not exceed 0.7 mm
and shall rotate freely (see Fig.B1).
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APPENDIX B (continued)

B.5 Stress

The corrected shear stress, g, shall be determined
from the following equation:

(alol) & Cawgwn

o B-o
10gd aseie y) Aolre 3aul g ol pusal Sy yhaS

_ 8WDKA

Where:
g is the corrected shear stress (N/mm?):
W is the force at set pressure (N);
D is the mean diameter of the coil (mm);
d is the diameter of the section (mm);

K is the stress correction factor for curvature
(see Table B.2):

B+O.2

I
E 1.0
d

Where:
0, is the axial deflection due to force W

(mm);

0, is the lift (mm) of the valve, at certified
discharge capacity.

B.6 Number of Working Coils

The number of working or free coils in a spring
) shall be determined from the following

equation.

zd?

tlxl o
(Nmmz)g,whu@:msgbﬁuw q
N) Sl gonlais jLid ;o g0 W
(mm) . el el Kk, D
(10) Sl oo s 5 d
J9ox) - el (Saed Glp 5 el <o K

ok V-0
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%,

el o

awlb alss cdil s b (o) el YU 5,

T PR W

6B b gyl slowy F-0
aoles 5l b M), G jo o1 L 6,5 slo abe olass

d4Gd,
n=—
8§D W

Where:
G is the shear modulus (N/mm?);
n is the number of working coils.

Other symbols used in the equation are
defined in B.5.
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TABLE B.2- STRESS CORRECTION FACTOR FOR CURVATURE (K)

(K) sbxil gl i gz’ g pb Y- Jou

D K D K D K
d d d

3.0 1.600 6.1 1.235 9.1 1.148
3.1 1.571 6.2 1.231 9.2 1.146
32 1.545 6.3 1.226 9.3 1.145
33 1.522 6.4 1.222 9.4 1.143
3.4 1.500 6.5 1.218 9.5 1.141
3.5 1.480 6.6 1.214 9.6 1.140
3.6 1.462 6.7 1.211 9.7 1.138
3.7 1.444 6.8 1.207 9.8 1.136
3.8 1.429 6.9 1.203 9.9 1.135
3.9 1.414 7.0 1.200 10.0 1.133
4.0 1.400 7.1 1.197 10.1 1.132
4.1 1.387 7.2 1.194 10.2 1.130
42 1.375 7.3 1.190 10.3 1.129
43 1.364 7.4 1.188 10.4 1.128
44 1.353 7.5 1.185 10.5 1.126
45 1.343 7.6 1.182 10.6 1.125
4.6 1.333 7.7 1.179 10.7 1.124
4.7 1.324 7.8 1.176 10.8 1.122
4.8 1.316 79 1.174 10.9 1.121
49 1.308 8.0 1.171 11.0 1.120
5.0 1.300 8.1 1.169 11.1 1.119
5.1 1.293 8.2 1.167 11.2 1.118
5.2 1.286 8.3 1.164 11.3 1.117
53 1.279 8.4 1.162 11.4 1.115
5.4 1.273 8.5 1.160 11.5 1.114
5.5 1.267 8.6 1.158 11.6 1.113
5.6 1.261 8.7 1.156 11.7 1.112
5.7 1.255 8.8 1.154 11.8 1.111
5.8 1.250 8.9 1.152 11.9 1.110
5.9 1.245 9.0 1.150 12.0 1.109
6.0 1.240
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APENDIX B (continued)

B.7 Handing of Coils

Where springs are nested, the adjacent springs
shall be opposite handed. Single springs may be
coiled either right hand or left hand.

B.8 Testing and Dimensional Checks

B.9 Permanent Set

The permanent set of the spring (defined as the
difference between the free length and the length
measured 10 min. after the spring has been
compressed solid three additional times at room
temperature) shall not exceed 0.5% of the free
length.

B.10 Dimensional Checks

Following the above test, each spring shall then be
subjected to the following minimum checks.

a) Measurements corresponding to:

1) load/length at 15% of the calculated
total deflection of the spring;

2) load/length at the maximum
compression at which the spring will be
used, or the spring rate over a given range
above 15% of the calculated total
deflection.

b) Dimensional check of coil diameter and free
length.

¢) Dimensional check for end-squareness, by
standing the spring on a surface plate against a
square and measuring the maximum deviation
between the top end coil and the square. This
shall be repeated with the spring reversed end
for end (see Fig. B.2).

d) Dimensional check for end parallelism, by
standing the spring on a surface plate and
measuring the difference between the levels of
the highest and lowest points of the surface of
the upper ground end. These measurements
shall be repeated with the spring reversed end
for end (see Fig. B.2).

The tolerances shall comply with B12.
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— r 0.017 = free length

Fig. B.2- END - SQUARENESS
2 bl pog LigS -Y-o S5

=-'| 0.034 = mean diameter

af spring

Fig. B.3 - END - PARALLELISM
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APPENDIX B (continued)

B.11 Hardness

Where maximum hardness is specified, hardness
tests shall be carried out for each spring.

B.12 Tolerances

B.12.1 Load/length

The tolerances on load/length requirements shall
be as given in Table B.3.

(o)) & Cewguy
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B.12.2 Spring rate

The tolerances on spring rate shall be as given in
Table B.4.
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APPENDIX B (continued)

B.12.3 Coil diameters

Assembly and machined part considerations
determine whether the inside or outside diameter
of the spring is critical and the spring
specification shall indicate the limits on the spring
diameters within which the spring shall be
supplied. Inside diameter tolerances are given in
Table B.5.
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B.12.4 Free length

Prior to determination of free length, springs shall,
at room temperature, be compressed to the
nominal free length less 85% of the average total
deflection. After a 10 min. wait, in an unloaded
condition, the free length shall then be determined
by placing a straight-edge across the top of the
spring and measuring the perpendicular distance
from the plate on which the spring stands to the
bottom of the straight - edge at the approximate
centre of the spring. The measured free length
shall be within the tolerance given in Table B.6.
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APPENDIX B (continued)

B.12.5 End - squareness

The maximum deviation from end-squareness (see
B.10 (c)) shall not exceed 0.017 % free length (see
Fig. B.2).

B.12.6 End - parallelism

The maximum deviation from end-parallelism
(see B.10 (d)) shall not exceed 0.034 % the mean
diameter of the spring (see Fig. B.3).

B.13 Condition of Material

Bars or wires used in the unmachined condition
shall be limited to the following:

a) Surface defects: 1% of bar diameter or 0.25
mm, whichever is the greater.

b) Decarburization: 2% of bar diameter or 0.30
mm, whichever is the greater. No more than
1/3 of the total affected depth shall be
complete decarburization.

) Machined bars shall be free from all surface
defects, there shall be no complete
decarburization and partial decarburization
shall not exceed 0.13 mm in depth.

B.14 Marking

Identification marks which involve stamping or
etching shall be confined to the inactive coils and
be located between the tip and 180° of the
circumference from the tip.

B.15 Spring test certificate

When required, the pressure relief valve
manufacturer shall request a test certificate stating
that the spring(s) has been made from the
specified material and has been tested in
accordance with this Standard.

This certificate shall be submitted to the Company
along with other documents.
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