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Understanding ASME BPVC II �C 2017: A Comprehensive Guide to the ASME 
Boiler and Pressure Vessel Code

When it comes to the design, fabrication, inspection, and certification of pressure vessels, the ASME BPVC II �C 

2017standard is one of the most widely referenced documents in the world. Engineers, manufacturers, and

regulators rely on this standard to ensure that pressure vessels are safe, reliable, and compliant with international

best practices. In this article, we will dive deep into the intricacies of ASME BPVC II �C 2017, exploring its scope, key

requirements, application areas, and the benefits of adhering to this critical ASME standard.

1. What Is ASME BPVC II �C 2017?

The ASME Boiler and Pressure Vessel Code (BPVC) is a set of rules and guidelines that govern the design, 

fabrication, testing, and inspection of boilers, pressure vessels, and related components. The code is divided into 

several parts, each addressing a specific aspect of pressure vessel engineering. Part II, Division C—ASME BPVC 

II �C 2017—focuses specifically on the requirements for pressure vessels, including their design, materials,

fabrication, and inspection.

Key points about ASME BPVC II �C 2017:

•  Scope: Covers all aspects of pressure vessel design and construction, from material selection to final 

inspection.

•  Revision Year: 2017 edition incorporates updates that reflect modern materials, manufacturing technologies, 

and safety considerations.

•  Global Acceptance: Widely recognized by regulatory bodies, certification agencies, and industry stakeholders 

worldwide.

•  Integration: Works in tandem with other parts of the BPVC, such as Part I (rules for the construction of boilers) 

and Part III (rules for the design of pressure vessels).

2. The Historical Evolution of ASME BPVC II �C

Understanding the evolution of ASME BPVC II �C helps engineers appreciate why certain provisions exist today. The

standard has undergone numerous revisions since its inception, reflecting advances in metallurgy, welding

techniques, and risk assessment methodologies.

1.  Early 20th Century: Initial codes focused on simple design rules based on empirical data.

2.  1970s–1990s: Introduction of finite element analysis and more rigorous material testing protocols.

3.  2000s: Emphasis on probabilistic risk assessment, corrosion protection, and environmental impact.

4.  2017 Edition: Consolidated updates on welding procedures, non-destructive testing (NDT), and material 

specifications, with clearer guidance for industry practitioners.

3. Scope and Applicability of ASME BPVC II �C 2017

ASME BPVC II �C 2017 applies to a broad range of pressure vessels, including:



•  Boiler vessels used in power generation.

•  Industrial process vessels in chemical, petrochemical, and oil &amp; gas sectors.

•  Storage tanks for hazardous materials.

•  Hydrostatic test chambers and test rigs.

•  Custom-designed vessels for specialized applications.

Engineers must ensure that any pressure vessel design, fabrication, or inspection process aligns with the

provisions of this standard to achieve compliance and certification.

4. Key Sections of ASME BPVC II �C 2017

Below is a high-level overview of the most critical sections within the standard that engineers and manufacturers

frequently reference:

4.1 Design Requirements (Section III)

Part III provides the fundamental design equations, material selection guidelines, and allowable stress values. It

covers:

•  Design pressure and temperature calculations.

•  Material strength and toughness criteria.

•  Corrosion allowance and safety factors.

•  Design for specific failure modes such as rupture, buckling, and fatigue.

4.2 Material Specifications (Section II)

Part II lists the approved materials for pressure vessels, including:

•  Carbon steel, alloy steel, stainless steel, and special alloys.

•  Non-metallic materials like composites and ceramics.

•  Requirements for material testing and certification.

4.3 Fabrication and Welding (Sections IV–VI)

These sections detail:

•  Welding procedures and qualifications.

•  Pre � and post �weld heat treatments.

•  Inspection methods for welds and joints.

•  Quality control procedures.

4.4 Testing and Inspection (Sections VIII–X)

Comprehensive guidelines for:

•  Hydrostatic and pneumatic tests.

•  Non-destructive testing (NDT) techniques such as radiography, ultrasonic testing, and magnetic particle 

inspection.

•  Documentation and record-keeping requirements.

4.5 Certification and Documentation (Section XI)

Provides the framework for:

•  Issuance of ASME certificates.

•  Certification of manufacturers, inspectors, and testing laboratories.

•  Record-keeping for audit and compliance purposes.



5. Material Selection and Testing Under ASME BPVC II �C 2017

Choosing the right material is the cornerstone of safe pressure vessel construction. ASME BPVC II �C 2017 outlines

stringent material specifications and testing protocols to guarantee that vessels can withstand operating pressures

and temperatures.

5.1 Material Types

Common materials include:

•  Carbon Steel: Economical, widely used for low-pressure applications.

•  Alloy Steel: Offers higher strength and corrosion resistance.

•  Stainless Steel: Excellent for corrosive environments and high temperatures.

•  Special Alloys: Nickel-based, titanium, and other alloys for extreme conditions.

•  Composite Materials: Lightweight, high strength-to-weight ratio, used in aerospace and defense.

5.2 Material Testing Requirements

Materials must undergo:

•  Mechanical testing (tensile, yield strength, toughness).

•  Chemical composition analysis.

•  Heat treatment verification.

•  Microstructural examination for welds.

All testing must be performed by accredited laboratories, and results must be documented in compliance with Part

II.

6. Design Methodology and Safety Factors

Designing a pressure vessel involves balancing safety, performance, and cost. ASME BPVC II �C 2017 offers a

systematic approach:

6.1 Determining Design Pressure and Temperature

Engineers calculate the maximum operating pressure and temperature, then apply a safety factor to account for

uncertainties. The standard defines allowable stress values based on material type and temperature.

6.2 Corrosion Allowance

Corrosion can significantly reduce the effective thickness of a vessel. ASME BPVC II �C 2017 requires a corrosion

allowance, typically ranging from 0.1 mm to 2 mm, depending on the environment.

6.3 Failure Mode Analysis

Design must consider:

•  Rupture due to overpressure.

•  Buckling for thin-walled vessels.

•  Fatigue from cyclic loading.

•  Stress concentrations at welds and notches.

7. Fabrication Processes and Quality Assurance

High-quality fabrication is essential for the integrity of pressure vessels. ASME BPVC II �C 2017 emphasizes

meticulous process control and verification.



7.1 Welding Procedure Specifications (WPS)

Each weld must have a documented WPS that specifies:

•  Welding parameters (current, voltage, speed).

•  Filler material and electrode type.

•  Pre �heat and post �heat treatments.

•  Inspection methods and acceptance criteria.

7.2 Welding Qualification (WQ)

Welders must be qualified through:

•  Performance qualification tests on sample plates.

•  Continuous evaluation of weld quality.

•  Certification of welding personnel by accredited bodies.

7.3 Non-Destructive Testing (NDT)

ASME BPVC II �C 2017 mandates NDT for:

•  Weld seams (radiography, ultrasonic).

•  Critical components (magnetic particle, dye penetrant).

•  Post �fabrication inspections to detect defects.

8. Testing and Inspection Protocols

Before a pressure vessel can be commissioned, it must undergo rigorous testing to verify compliance.

8.1 Hydrostatic Testing

Involves filling the vessel with water and applying pressure to confirm structural integrity. Key steps include:

•  Gradual pressure increase to test pressure rating.

•  Leak detection and measurement.

•  Verification against design pressure plus safety factor.

8.2 Pneumatic Testing

Used when water testing is impractical or for vessels that cannot be filled with water. It requires careful control of

gas pressure and safety protocols.

8.3 Documentation

All test results must be recorded in a test report, which includes:

•  Test conditions and parameters.

•  Observed results and any deviations.

•  Corrective actions taken.

•  Final certification status.

9. Certification and Compliance Process

Achieving ASME certification is a multi-step process that involves collaboration among designers, fabricators,

inspectors, and certification bodies.

1.  Design Review: Engineers submit design calculations and material selections for review.

2.  Fabrication Oversight: Inspectors monitor welding and assembly processes.



3.  Testing: Hydrostatic or pneumatic tests are conducted under certified conditions.

4.  Documentation: All records are compiled into a final certificate.

5.  Issuance: The certification body issues the ASME certificate, which is required for regulatory approval and 

commercial use.

10. Industry Applications of ASME BPVC II �C 2017

The standard's relevance spans numerous sectors:

•  Power Generation: Boilers and steam vessels.

•  Petrochemical &amp; Refining: Process vessels handling high temperatures and corrosive chemicals.

•  Aerospace: Fuel tanks and high-pressure gas containers.

•  Oil &amp; Gas: Offshore storage tanks, subsea vessels.

•  Pharmaceutical: Sterile pressure vessels for drug manufacturing.

•  Marine: Pressure hulls and ballast tanks.

11. Benefits of Adhering to ASME BPVC II �C 2017

Compliance offers tangible advantages:
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