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Comparison of Pressure Vessel Codes ASME Section VIII is essential for engineers and
manufacturers involved in the design, fabrication, and inspection of pressure vessels. The American
Society of Mechanical Engineers (ASME) has developed several codes to ensure safety and reliability
in pressure vessel construction. Among these, ASME Section VIII is one of the most widely used
codes, addressing the design and construction of pressure vessels that operate under internal and
external pressure. This article will provide a comprehensive comparison of ASME Section VIII with
other relevant codes, focusing on key aspects such as scope, design requirements, materials,
inspection, and testing.

Overview of ASME Section VIII

ASME Section VIII is a part of the ASME Boiler and Pressure Vessel Code (BPVC) and is specifically
concerned with the design, fabrication, inspection, and testing of pressure vessels. It is divided into
three divisions:

e Division 1: Covers general requirements for pressure vessels that operate at pressures
exceeding 15 psi.

e Division 2: Provides alternative rules for pressure vessels that require a higher level of design
and fabrication requirements.

e Division 3: Addresses the design and construction of pressure vessels for high-pressure
service.

Each division serves a specific purpose and has its unique set of requirements, allowing engineers to
choose the best approach for their specific application.

Comparison with Other Codes

While ASME Section VIII is widely recognized, there are other codes and standards that also govern
the design and fabrication of pressure vessels. Some of the notable ones include:

e API 650: Standard for Welded Steel Tanks for Oil Storage
e API 620: Design and Construction of Large, Welded, Low-Pressure Storage Tanks

e EN 13445: Unfired Pressure Vessels (European Standard)



e AS 1210: Pressure Vessels (Australian Standard)

This section will analyze the fundamental differences and similarities between ASME Section VIII
and these other codes.

1. Scope and Applicability

ASME Section VIII applies to a wide range of pressure vessels, including those used in chemical
processing, oil and gas, and power generation. The scope includes:

- Vessels designed for pressure greater than 15 psi.
- Vessels made from metallic and non-metallic materials.
- Vessels used in various applications, including storage, transport, and processing of fluids.

In contrast, other codes may have a more limited scope. For instance, API 650 focuses exclusively on
storage tanks for oil and petroleum products, while EN 13445 is tailored for unfired pressure vessels
commonly found in Europe.

2. Design Requirements

Design requirements in ASME Section VIII are comprehensive and cover various aspects of pressure
vessel design, including:

- Design calculations based on material properties and operating conditions.
- Allowable stresses, which are based on material specifications and temperature.
- Consideration of design factors, including corrosion and weld joint efficiency.

Other codes may differ in their approach to design. For example, EN 13445 emphasizes the use of
limit state design principles, which may differ from the traditional allowable stress design found in
ASME Section VIII. This can lead to variations in the calculated thickness of pressure vessel walls

and overall design safety factors.

3. Material Selection

Material selection is crucial in pressure vessel design. ASME Section VIII provides guidance on:

- Acceptable materials, including carbon steel, stainless steel, and alloy materials.
- Material specifications, such as ASTM standards, which ensure that materials meet certain
mechanical and chemical properties.

In comparison, API and EN codes may have different material requirements. For instance, API 650
specifies materials suitable for low-temperature applications, while EN 13445 includes additional
provisions for non-destructive testing and quality assurance of materials.



4., Fabrication and Construction

Fabrication practices outlined in ASME Section VIII are stringent to ensure that pressure vessels are
manufactured to the highest standards. Key points include:

- Welding procedures and qualifications.
- Non-destructive testing (NDT) requirements to verify weld integrity.
- Quality control measures during fabrication.

API and other codes also include fabrication guidelines but may differ in their approaches. For
example, API 620 has specific requirements for the fabrication of low-pressure vessels, which might
not be as rigorous as those in ASME Section VIII.

5. Inspection and Testing

Inspection and testing are critical to ensuring the safety and reliability of pressure vessels. ASME
Section VIII mandates several inspection types, including:

- Visual inspection during fabrication.
- Non-destructive testing (NDT) methods such as radiographic and ultrasonic testing.
- Hydrostatic testing to verify the vessel's integrity under pressure.

Other codes, such as API 650, have their own inspection protocols, which may not be as

comprehensive as those found in ASME Section VIII. For instance, API 650 focuses primarily on
visual inspections and may not require certain NDT methods for all vessels.

Key Differences and Similarities

Understanding the differences and similarities between ASME Section VIII and other codes is
essential for engineers to ensure compliance and safety. Below are some key points:

Similarities

- Focus on Safety: All codes emphasize safety and reliability in pressure vessel design and
construction.

- Material Specifications: Most codes reference recognized standards for material selection.

- Inspection Requirements: All codes include some level of inspection to verify compliance with
design and fabrication standards.

Differences

- Scope and Coverage: ASME Section VIII is broader in scope compared to codes like API 650, which



is more specialized.

- Design Approach: ASME Section VIII primarily uses allowable stress design, whereas EN 13445
employs limit state design.

- Fabrication and NDT Requirements: ASME Section VIII has more stringent requirements for
fabrication and inspection compared to some other codes.

Conclusion

In conclusion, the comparison of pressure vessel codes, particularly ASME Section VIII, reveals
significant insights into the standards and practices governing the design, fabrication, and
inspection of pressure vessels. While ASME Section VIII is one of the most comprehensive and
widely adopted codes, it is essential to understand the nuances of other standards to ensure
compliance and safety in various applications.

Engineers and manufacturers must carefully consider the specific requirements of the codes
relevant to their projects, as each code reflects different regulatory environments, industry
practices, and technological advancements. By understanding these differences, professionals can
ensure that their pressure vessels are not only compliant with applicable standards but also safe and
reliable for their intended use.

Frequently Asked Questions

What is the primary purpose of ASME Section VIII?

The primary purpose of ASME Section VIII is to provide guidelines for the design, fabrication,
inspection, and certification of pressure vessels to ensure safety and reliability.

How does ASME Section VIII differ from other pressure vessel
codes?

ASME Section VIII is specifically focused on pressure vessels, while other codes might cover
different aspects like piping or structural components. It offers comprehensive rules for materials,
design, and testing of vessels.

What are the three divisions of ASME Section VIII?

ASME Section VIII is divided into three divisions: Division 1, which covers general requirements;
Division 2, which provides alternative rules for higher design pressures; and Division 3, which
addresses pressure vessels for high pressure.

What is the significance of design pressure in ASME Section
VIII?

Design pressure is critical in ASME Section VIII as it determines the thickness of the vessel walls
and the selection of materials to ensure safety under expected operating conditions.



Are there differences in material requirements between ASME
Section VIII and other codes?

Yes, ASME Section VIII has specific material requirements that differ from other codes, emphasizing
the mechanical properties and chemical composition necessary for pressure vessel integrity.

What role does quality control play in ASME Section VIII?

Quality control is essential in ASME Section VIII to ensure that materials, fabrication processes, and
final inspections meet the stringent standards set forth to prevent failures and accidents.

How does ASME Section VIII address post-weld heat
treatment?

ASME Section VIII provides guidelines on when post-weld heat treatment is required to relieve
residual stresses and improve the mechanical properties of welded joints in pressure vessels.

What is the importance of hydrostatic testing in ASME Section
VIII?

Hydrostatic testing is crucial in ASME Section VIII as it verifies the integrity and leak-tightness of
the pressure vessel before it is put into service, ensuring safety during operation.

Can ASME Section VIII be used for nuclear pressure vessels?

No, ASME Section VIII is not typically used for nuclear pressure vessels, which are governed by
ASME Section III, specifically designed for safety and regulatory compliance in nuclear applications.
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