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Foreword 

The world of pressure relief devices is actually dominated by American and European 
certifications, respectively known as “ASME Stamp” and “CE marking”. 
The ASME Stamp certification follows the American Standards (ASME and API), the CE marking 
follows the International Standards under ISO/EN. 
  
The American standards are well consolidated: the first issue and adoption of the ASME Code 
was in 1915; that one of the API 520 (at that time called “recommended practice”) is dated 
1955.  
The first issue of an ISO standard for pressure relief devices (ISO 4126 – General requirements) 
is dated 1981. 
  
ASME code started up from the need to setting a standard to be followed by the rising industry. 
Large adoption also outside the United States is a consequence of its long history. ASME code is 
considered reliable and complete. If a subject is not exhaustively developed into the Code itself, 
the Code refers to other reference documents (for pressure relief devices, mainly API 520 and 
526). 
  
The standard EN 4126 comes from the converge of the original national standards and norms 
(BS, DIN, AFNOR, UNI, etc.) from the various European Countries. This convergence follows the 
constitution of the European Union and the issue of the several European Directives to be 
satisfied within the Union. 
For pressure relief devices, the applicable Directive is the Pressure Equipment Directive 
2014/68/UE (PED). Pressure relief devices are defined as safety accessories and classified in 
category IV. 
 
The standard EN 4126 was initially developed in parallel with the standard ISO 4126.  
Since the European Working Group and International Working Group are mainly composed by 
the same experts, in the last years, the standard has been developed by Technical Committee 
ISO/TC 185 “Safety Devices for protection against excessive pressure” in collaboration with 
Technical Committee CEN/TC 69 “Industrial valves” the secretariat of which is held by AFNOR. 
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The current ISO international standard is identical to the corresponding 
EN ISO European standard, a part for the Annex ZA – Relationship 
between this International Standard and the Essential Requirements of 
EU Directive, not included in the published ISO.  
 
The  parts of the European EN ISO standards are also called 
“harmonized standards”, because, with the Annex ZA provide the 
compliance to the requirements (the so called “essential safety 
requirements”), that products shall satisfy to be CE marked. 
Note: the essential safety requirements refer to Materials, Design, 
Manufacturing, etc. 
 
In the American world, everything is defined, regulated and written: 
valve overall dimensions, orifices size, mechanical design, valve sizing 
and selection, testing procedures and laboratories, etc. This means that 
the same pressure relief device certified ASME Stamp produced by two 
different manufacturers, passed the same technical prescriptions listed 
in the ASME Code. 
 
In the European Union, the approach is different: every Manufacturer, 
within the rules defined in PED, can use the standards and design 
codes he prefers, but always giving evidence that the PED essential 
safety requirements are satisfied. 
This means that, the same pressure relief device manufactured by two 
different Manufacturers for the same market (and, exasperating, for 
the same plant) should be different in one or more aspects. As an 
example, a Manufacturer will adopt American materials and design 
codes, the other one will choose European materials and design 
standards. 
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Codes, standards and involved Organizations 

ASME Stamp CE marking 

Reference Codes 
and Standards 

- ASME 
- API 

- ISO 
- EN 
- Nationals  

(for Italy: UNI) 
- Any accredited 

(e.g.: ASME, API) 

Involved 
Organizations 

for Codes and 
standards 

- ASME 
- API 

- ISO/TC 185 
- CEN 
- for Italy: CTI-UNI  

(CT 223/GL 01) 

for 
certification 

- ASME 
- ASME certified * 

- EU Notified Bodies ° 

Testing laboratories - ASME certified * - Any accredited ° 

 

 

Compliance to ISO 17025 
– General requirements 
for the competence of 
testing and calibration 
laboratories 
 
ISO/DIS 4126-11 
requires that the 
laboratories test reports 
comply with the 
requirements of ISO 
17025. This does not 
mean that a third party 
certifies it. The laboratory 
can check the accordance 
or if a third party (e.g., EU 
Notified Body) is involved, 
this can ask to evidence 
the accordance. No 
certification is required. 

 

* ASME certified independent inspectors and flow laboratory are from The 
National Board of Boiler and Pressure Vessel Inspectors.  
Other ASME certified private flow laboratories are available. 
 

° An Italian Notified Body or Testing Laboratory, shall be accredited by 
Accredia, the sole National Accreditation Body that performs accreditation 
with authority derived from the State. 



Milan, Sept. 21st – Giornata di Studio Dispositivi di Sicurezza ATI Lombardia 

 
Reference Organizations – ASME Stamp 
General overview 

 

ASME is a not-for-profit membership 
organization that enables collaboration, 
knowledge sharing, career enrichment, and 
skills development across all engineering 
disciplines, toward a goal of helping the global 
engineering community develop solutions to 
benefit lives and livelihoods. Founded in 1880 
by a small group of leading industrialists, 
ASME has grown through the decades to 
include more than 130,000 members in 151 
countries. Thirty-two thousand of these 
members are students. 
 
From college students and early-career 
engineers to project managers, corporate 
executives, researchers and academic 
leaders, ASME's members are as diverse as 
the engineering community itself. ASME 
serves this wide-ranging technical community 
through quality programs in continuing 
education, training and professional 
development, codes and standards, research, 
conferences and publications, government 
relations and other forms of outreach. 

The American Petroleum Institute (API) is the 
only national trade association that represents 
all aspects of America’s oil and natural gas 
industry. Our 650 corporate members, from 
the largest major oil company to the smallest 
of independents, come from all segments of 
the industry. They are producers, refiners, 
suppliers, marketers, pipeline operators and 
marine transporters, as well as service and 
supply companies that support all segments 
of the industry. 
 
Although our focus is primarily domestic, in 
recent years our work has expanded to 
include a growing international dimension, 
and today API is recognized around the world 
for its broad range of programs: 
- Mission 
- Advocacy 
- Research & Statistics 
- Standards 
- Certification 

The National Board of Boiler and Pressure 
Vessel Inspectors was created in 1919 to 
promote greater safety to life and property 
through uniformity in the construction, 
installation, repair, maintenance, and 
inspection of pressure equipment. 
 
The National Board membership oversees 
adherence to laws, rules, and regulations 
relating to boilers and pressure vessels. The 
National Board Members are the chief boiler 
inspectors representing most states and all 
provinces of North America, as well as many 
major cities in the United States. 

asme.org api.org nationalboard.org 
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Reference Organizations – CE marking 
General overview 

ISO (the International Organization for 
Standardization) is a worldwide federation of 
national standards bodies (ISO member 
bodies). The work of preparing International 
Standards is normally carried out through ISO 
technical committees. Each member body 
interested in a subject for which a technical 
committee has been established has the right 
to be represented on that committee. 
International organizations, governmental and 
non-governmental in liaison with ISO, also 
take part in the work. ISO collaborates closely 
with the International Electrotechnical 
Commission (IEC) on all matters of 
electrotechnical standardization.  
 
International Standards are drafted in 
accordance with the rules given in the 
ISO/IEC Directives, Part 2.  
 
The main task of technical committees is to 
prepare International Standards. Draft 
International Standards adopted by the 
technical committees are circulated to the 
member bodies for voting. Publication as an 
International Standard requires approval by at 
least 75 % of the member bodies casting a 
vote.  

CEN, the European Committee for 
Standardization, is an association that brings 
together the National Standardization Bodies 
of 33 European countries. 
 
CEN is one of three European Standardization 
Organizations (together with CENELEC and 
ETSI) that have been officially recognized by 
the European Union and by the European Free 
Trade Association (EFTA) as being responsible 
for developing and defining voluntary 
standards at European level.  
 
CEN provides a platform for the development 
of European Standards and other technical 
documents in relation to various kinds of 
products, materials, services and processes. 
CEN supports standardization activities in 
relation to a wide range of fields and sectors 
including: air and space, chemicals, 
construction, consumer products, defence and 
security, energy, the environment, food and 
feed, health and safety, healthcare, ICT, 
machinery, materials, pressure equipment, 
services, smart living, transport and 
packaging. 

UNI - Ente Nazionale Italiano di Unificazione - 
è un’associazione privata senza scopo di lucro 
riconosciuta dallo Stato e dall’Unione Europea 
che da quasi 100 anni elabora e pubblica 
norme tecniche volontarie – le norme UNI – in 
tutti i settori industriali, commerciali e del 
terziario. 
 
Sono soci UNI le imprese, i professionisti, le 
associazioni, gli enti pubblici, i centri di 
ricerca, gli istituti scolastici e accademici, le 
rappresentanze dei consumatori e dei 
lavoratori, il terzo settore e le organizzazione 
non governative, che insieme costituiscono 
una piattaforma multi-stakeholder di 
confronto tecnico unica a livello nazionale. 
 
UNI rappresenta l’Italia presso le 
organizzazioni di normazione europea (CEN) e 
mondiale (ISO) e organizza la partecipazione 
delle delegazioni nazionali ai lavori di 
normazione sovranazionale, con lo scopo di: 
- promuovere l’armonizzazione delle norme 
necessaria al funzionamento del mercato 
unico, 
- sostenere e trasporre le peculiarità del modo 
di produrre italiano in specifiche tecniche che 
valorizzino l’esperienza e la tradizione 
produttiva nazionale. 

iso.org cen.eu uni.com 
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Gruppo Misto CTI-UNI  
CT 223/GL 01 – Dispositivi di protezione e controllo degli impianti a pressione 
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Reference Codes and Standards 
American Society of Mechanical Engineers (ASME)  

ASME Boiler & Pressure Vessel Code (2015 Edition) is 
composed by 12 sections (see right). Sections related 
to pressure relief devices are: 

• Section I – Power Boilers (ovp 3%; bd 4%) 

• Section II – Materials 

• Section V – Nondestructive Examinations 

• Section VIII – Pressure vessels (ovp 10%; bd 7%) 

• Section IX – Welding 

 

 

 

Other ASME related documents are: 

• ASME B16.34 (2014) = Valves – Flanges, 
Threaded and Welding End 

• ASME B31.1 (2014) = Power piping 

• ASME PTC-25 (2014) = Pressure relief devices * 

 

 * PTC stands for “Performance Test Code” 
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Reference Codes and Standards 
American Petroleum Institute (API)  

• API STANDARD 520, Part I (2014) 
 Sizing, Selection and Installation of Pressure-relieving 

Devices in Refineries – Sizing and selection 

• API STANDARD 520, Part II (2015) 
 Sizing, Selection and Installation of Pressure-relieving 

Devices in Refineries – Installation 

• API STANDARD 521 (2014) 
 Pressure-relieving and Depressurizing Systems 

• API STANDARD 526 (2009) 
 Flanged Steel Pressure-relief Valves  

• API STANDARD 527 (2014) 
 Seat tightness of Pressure-relief Valves 
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Reference Codes and Standards 
American Petroleum Institute (API)  
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Reference Codes and Standards 
International Organization for Standardization (ISO)  

ISO 4126 consists of the following parts, under the general title Safety valves for protection against excessive 
pressure: 

• Part 1: Safety valves (2013)  

• Part 2: Bursting discs safety devices (2003) 

• Part 3: Safety valves and bursting disc safety devices in combination (2006) 

• Part 4: Pilot operated safety valves (2013) 

• Part 5: Controlled safety pressure relief systems (CSPRS) (2013) 

• Part 6: Application, selection and installation of bursting disc safety devices (2014) 

• Part 7: Common data (2013) 

• Part 9: Application and installation of safety devices excluding stand-alone bursting disc safety devices (2008) 

• Part 10: Sizing of safety valves for gas/liquid two-phase flow (2010) 

• Part 11: Performance testing (under preparation; last ISO/DIS is dated 2014-08)  

 



Milan, Sept. 21st – Giornata di Studio Dispositivi di Sicurezza ATI Lombardia 

 
Reference Organizations – CE marking 
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Steps for certification of safety valves 
ASME UV Stamp (ASME Sect. VIII Div. 1) vs. CE marking (ISO 4126-1) 
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http://www.nationalboard.org/SiteDocuments/NB18/NB18.pdf 

Stamps 
ASME (left) and National Board (right) 
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ASME Stamp 
Certified individual (CI) 
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Terms and definitions 
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Typical PRV functional characteristics 
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Valve sizing 
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Valve sizing 
Gas – Critical flow 

Difference between 
results is negligible 

Flow is critical when pb < pc 
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Valve sizing 
Gas – Subcritical flow 

Difference between 
results is negligible 
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Valve sizing 
Gas – Subcritical flow – F2 and Kb 
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Discharge under back pressure conditions 

TO ATMOSPHERE 
THROUGH A PIPING 

(built-up back pressure) 

TO A PRESSURIZED TANK  
(super-imposed back pressure) 

TO A PRESSURIZED TANK  

THROUGH A PIPING 

WITH MULTIPLE DISCHARGE  

(super-imposed + built-up back pressure) 

DIRECTLY TO ATMOSPHERE 
(built-up back pressure 

approximately negligible) 

silencer 
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Back pressure correction factors (API 520 Part 1) 

Note : The curves are a compromise of the values recommended by various PRV manufacturers and may be used 
for a preliminary sizing only. PRV manufacturers should be consulted for the effective correction factors. 

SHALL 
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Valve sizing 
Gas – Evaluation of backpressure (API vs. ISO) 

Kb = 1 

Kb = 0.679 

  

out of range 

  

Kb = 0.92 
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Evaluation of back pressure 
Compressible vs. incompressible fluids 

ISO 4126-1:2013   
Par. 7.3.3.4 Value of test pressure 

<<…For compressible fluids when the ratio of absolute back pressure to absolute relieving pressure exceeds the value of 0.25, the 
coefficient of discharge can be largely dependent upon this ratio. Then tests shall be conducted at ratios between the pressure ratio of 0.25 
and the maximum pressure ratio required to obtain curves or tables of coefficient of discharge versus the ratio of absolute back pressure and 
absolute relieving pressure, this curve may be extended to cover the tests with pressure ratios less than 0.25. …>> 

ISO/DIS 4126-11:2011 
Par. 3 Terms and definitions 

Back pressure ratio (BPR) 
The back pressure ratio is the ratio of back pressure and actual relieving pressure, usually expressed as percentage. Both definitions of BPR, 
based on gauge or absolute pressures, can be adopted for the purpose of tracing the curve of discharge coefficient vs. BPR. 

If BPR is assumed as the ratio of absolute back pressure and actual absolute relieving pressure,  the value of BPR is always equal to 100 
when the back pressure equals the relieving pressure. 

If BPR is defined as the ratio of back pressure and actual back pressure, both expressed as gauge, BPR is always null under atmospheric 
back pressure conditions, and equals 100 when the back pressure equals the relieving pressure. 

Note: This definition of back pressure ratio modifies the one reported  in the reference standards - e.g., 4126-1 § 7.3.3.4 - that refers to 

pressure in absolute units.  

 
This difference/chance is related to the following reasons: 
- In the case of incompressible fluids, the parameter, accounting for the discharging flow rate, is the pressure difference rather than the 
absolute pressure ratio, as occurs in the case of compressible fluids. Moreover, the limiting ratio of Pb/Pp<0.25, expressed in absolute units, 
reported in 4126-1 § 7.3.3.4, lacks of meaning operating with incompressible fluids (as its origin is related to the passage from sonic to 

subsonic discharge conditions occurring in compressible fluids). Considering what above, it is clear that the operational and discharge 
capability of a safety valve operating with uncompressible fluids must be verified also for back pressure ratios less than 0.25 
- The main influence of back pressure is the lift reduction, that leads to the reduction of the discharge coefficient (mostly for geometrical 
reasons). In the case of a safety device operating with air at a low set pressure rate (i.e., closed to atmosphere), the BPR evaluated by 
absolute pressures can be very high also at atmospheric back pressure (50% for a relative relieving pressure of 1 bar) while the disc reaches 
the nominal lift. This implies that it can result quit hard to find a single curve representative of the K vs BPR trend for a valve size range also 
including low set pressures. The use of relative pressure in the definition of BPR can really help in finding this curve. Notice that the 
difference in the two definitions becomes negligible over a certain relieving pressure. 
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Testing laboratories 
Independent flow laboratories 

 

 

 <<… As the world's only independent ASME 
certified flow laboratory, the National Board 
Testing Laboratory, located north of Columbus, 
remains the leader in promoting accurate 
performance measurement of pressure relieving 
devices and the development of technical 
standards…>> 
 

 

<<… Independent Testing Laboratory located in Milan, 
north of Italy, is leader in performance measurement of 
pressure relieving devices under backpressure conditions 
and the development of technical standards. 
It is the reference Testing Laboratory for Italian 
Manufacturers of pressure relieving devices. …>> 

In April 2016, Mr. Joseph Ball, Director of National Bard 
Pressure Relief Department was nominated Convenor of ISO 
TC 185 WG 18 for the development of ISO 4126 Part 11: 
Performance Testing.  
Previous Convenor was Prof. Vincenzo Dossena, Head of 
Fluid-dynamics of Turbo-machines Laboratories (LFM) at 
Politecnico di Milano University, that resigned in October 
2015 after more than five years of important job culminating 
in the ISO/DIS 4126:11 dated 08-2014. 
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Testing laboratories – NATIONAL BOARD (NBTL) 
Parcol Safety Valves during Provisional Tests at “National Board Testing Laboratories” in Worthington, Columbus, OH 

DN 2” J 3” during testing with nitrogen 

DN 2” J 3” during testing with steam  

DN 1½” H 3” during testing with water 
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Testing laboratories – Politecnico di Milano (LFM) 
Parcol Pressure Safety Relief Valves during Discharge Test at “Fluid-dynamics of Turbo-machines” Laboratories (LFM) at 
“Politecnico di Milano” University 

DN 1½” G 2½” during testing with water 

DN 2” J 3” during testing with air  
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Required marking on identification plate 
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Typical identification plates 

Example: application of Code Case 2203 
 
Lifting lever is mandatory on air, water over 60 °C 
and steam service. According to Code Case 2203, 
lifting lever can not be provided, but only with 
written approval by Customer.  
Reference to Code Case shall be present on valve 
identification plate. 
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Certificates 
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Many thanks for Your kind attention 
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