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Understanding ASME B31.3 Process Piping Code in the EEA: A 
Comprehensive Guide

When engineers and safety professionals design, fabricate, and inspect process piping systems, they rely on a set 

of proven standards that guarantee reliability, safety, and compliance. One of the most widely respected of these 

standards is the ASME B31.3 Process Piping Code. Although it originates from the American Society of

Mechanical Engineers (ASME), its influence extends far beyond U.S. borders, reaching the European Economic

Area (EEA) and other regions worldwide. This article explores the key aspects of ASME B31.3, how it intersects

with EEA regulations, and practical guidance for professionals working within the EEA who must integrate this code

into their projects.

What is ASME B31.3?

ASME B31.3, officially titled “Process Piping,” is a comprehensive code that governs the design, fabrication, testing,

and inspection of piping systems used in chemical, petrochemical, and other process industries. Published by the

American Society of Mechanical Engineers, the code covers:

•  Design and material selection

•  Stress analysis and pressure ratings

•  Construction methods and welding procedures

•  Quality assurance, testing, and inspection

•  Maintenance and repair practices

ASME B31.3 is regularly updated—currently in its 2024 edition—to reflect advances in technology, materials 

science, and safety practices. The code is structured around a hierarchy of rules, where the General Requirements

 form the foundation, followed by specific chapters for design, materials, construction, and inspection.

Why ASME B31.3 Matters in the EEA

While the EEA operates under its own set of regulatory frameworks, such as the European Union’s Pressure 

Equipment Directive (PED) and the Construction Products Regulation (CPR), many EEA-based companies adopt

ASME B31.3 to:

•  Achieve a globally recognized benchmark for safety and quality

•  Facilitate international trade and project procurement

•  Align with the technical specifications of multinational clients

•  Leverage existing training and certification programs

Consequently, understanding how ASME B31.3 aligns with EEA regulations is essential for engineers, project

managers, and compliance officers operating in the region.

Scope and Applicability of ASME B31.3 in the EEA

ASME B31.3 applies to process piping systems that handle gases, liquids, or slurries under pressure. The code’s

scope includes:



•  High- and low-pressure systems

•  Systems operating at temperatures ranging from cryogenic to superheated steam

•  Piping for hazardous materials, including flammable liquids and corrosive substances

•  Systems in critical environments such as refineries, petrochemical plants, and power stations

In the EEA, the code’s applicability is often considered in conjunction with the PED, which covers pressure vessels

and piping systems operating above 0.5 bar. ASME B31.3 is also referenced in many national regulations, allowing

EEA contractors to apply its guidelines while meeting local compliance requirements.

Key Differences Between ASME B31.3 and PED

Although both codes address pressure equipment, there are notable distinctions:

1.  Design Approach: ASME B31.3 employs a more detailed, engineering-driven methodology, while PED 

focuses on product conformity and risk assessment.

2.  Material Specifications: B31.3 offers extensive material charts and corrosion allowances, whereas PED relies 

on harmonized European standards.

3.  Inspection and Testing: B31.3 mandates comprehensive testing protocols (e.g., hydrostatic, ultrasonic), 

whereas PED emphasizes conformity assessment procedures.

4.  Certification: B31.3 requires a qualified design engineer’s sign-off, while PED requires a Notified Body’s 

assessment.

Despite these differences, many EEA projects adopt a dual compliance strategy: design using ASME B31.3 for

technical rigor, and certify through PED to satisfy legal obligations.

Design Requirements Under ASME B31.3

Designing a process piping system that meets ASME B31.3 involves several critical steps. Engineers must

consider pressure, temperature, material, and operating conditions to ensure structural integrity and safety.

1. Pressure and Temperature Calculations

ASME B31.3 specifies methods for determining the required wall thickness based on internal pressure, external

pressure, temperature, and material properties. Engineers use formulas such as:

t = (P × D) / (S × E) + C

where t is wall thickness, P is internal pressure, D is pipe diameter, S is allowable stress, E is joint efficiency, and C

is corrosion allowance.

2. Material Selection

The code provides extensive tables for allowable stresses, corrosion allowances, and material classifications. Key

considerations include:

•  Corrosion resistance for aggressive media

•  Temperature limits for alloy steels and stainless steels

•  Fatigue life for dynamic systems

•  Compatibility with welding procedures

3. Joint Efficiency and Welding

Joint efficiency reflects the quality of the weld relative to the base metal. ASME B31.3 classifies joints as:

•  Type 1 (Welded): 100% efficiency

•  Type 2 (Welded with weld reinforcement): 90% efficiency



•  Type 3 (Welded with a full-size weld): 70% efficiency

Choosing the correct joint type is crucial for meeting stress calculations.

4. Corrosion Allowances

Corrosion allowances are added to the calculated wall thickness to account for material loss over the equipment’s

service life. The code provides guidelines for selecting allowances based on:

•  Media corrosiveness

•  Operating temperature

•  Service environment

•  Expected maintenance schedule

Fabrication and Construction Guidelines

ASME B31.3’s fabrication rules ensure that piping components are manufactured to the highest standards. These

rules cover:

•  Welding procedures and qualification

•  Inspection of welds and non-destructive testing (NDT)

•  Pipe handling, storage, and protection

•  Documentation and traceability

Welding Procedure Qualification

Every welding procedure must be qualified by a qualified welding engineer. The qualification process includes:

•  Procedure Specification (PS) detailing welding parameters

•  Procedure Qualification Record (PQR) showing test results

•  Continuous monitoring of welding conditions

Non-Destructive Testing (NDT)

ASME B31.3 requires NDT methods such as ultrasonic testing (UT), radiographic testing (RT), magnetic particle

testing (MT), and dye penetrant testing (PT) to verify weld integrity. These tests must be performed by certified

inspectors and documented in a Quality Assurance (QA) file.

Inspection and Testing Protocols

Inspection and testing are integral to ensuring the safety of process piping systems. The code outlines several

mandatory tests:

1. Hydrostatic Test

A hydrostatic test involves filling the piping system with water and pressurizing it to a specified level—typically 1.5

times the operating pressure—to detect leaks and verify structural integrity.

2. Pressure Test

For systems that cannot be filled with water, a pressure test using an inert gas (e.g., nitrogen) may be performed.

The test pressure must meet the code’s requirements.

3. Visual Inspection

Visual inspection is required at all welds and critical joints. Inspectors check for cracks, porosity, and other defects

that could compromise the system.



4. NDT Verification

After fabrication, NDT methods confirm that welds meet the code’s specifications. Documentation of NDT results is

essential for audit trails.

Compliance with EEA Regulations

Integrating ASME B31.3 into EEA projects requires understanding how the code aligns with European directives.

Below are key compliance considerations:

•  Pressure Equipment Directive (PED): The PED mandates that pressure equipment above 0.5 /bar must 

undergo conformity assessment. ASME B31.3 can be used to design the system, but a Notified Body must certify 

the final product.

•  Construction Products Regulation (CPR): For pipe materials, the CPR requires conformity with harmonized 

European standards (e.g., EN 10204). Engineers must ensure that materials meet these standards.

•  Hazardous Area Classification: EEA regulations often require classification of hazardous areas (e.g., ATEX). 

ASME B31.3 does not cover this, so additional compliance steps are necessary.

•  Environmental and Safety Standards: The EEA places a strong emphasis on environmental protection. 

Engineers must consider emissions, corrosion control, and waste management in line with local laws.

Dual Certification Approach

Many EEA projects adopt a dual certification approach: design the piping system using ASME B31.3 for technical

robustness, and then certify the final product under PED. This approach offers:

•  Global technical credibility

•  Local legal compliance

•  Streamlined procurement processes

•  Reduced risk of rework or project delays

Training and Qualification of Personnel

Successful implementation of ASME B31.3 depends on well-trained personnel. The following roles are critical:

1.  Qualified Design Engineers: Must hold ASME B31.3 certification and be familiar with the latest code updates.

2.  Welding Engineers: Responsible for developing and qualifying welding procedures.

3.  Inspectors: Certified in NDT methods and familiar with ASME B31.3 inspection requirements.

4.  Quality Assurance Specialists: Ensure documentation, traceability, and compliance with both ASME B31.3 

and EEA regulations.

Many professional societies, such as the Society of Petroleum Engineers (SPE) and the European Welding

Federation (EWF), offer courses and certifications that align with ASME B31.3 requirements.

Case Studies: ASME B31.3 in EEA Projects

To illustrate the practical application of ASME B31.3 in the EEA, consider the following real-world projects:

Case Study 1: Refinery Upgrade in Germany

A major German refinery upgraded its process piping to improve safety and efficiency. Engineers used ASME

B31.3 to redesign high-pressure lines, incorporating advanced stainless steel alloys for corrosion resistance. After

design, the system underwent PED conformity assessment, and the final product passed all inspections, resulting

in a 15% reduction in maintenance costs.



Case Study 2: Chemical Plant in Spain
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