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1 Hook / Intro

Misclassifying a piece of equipment as “just a tank” or “piping” instead of a regulated pressure vessel can
lead to rejected plant commissioning, legal liabilities, or catastrophic rupture under pressure. Knowing exactly

where the pressure boundary begins and ends is the critical first step in all static equipment design.

2 The Core Concept Explained

At a high level, a pressure vessel is a container engineered to safely contain fluids or gases at a pressure
significantly higher (or lower, in the case of vacuum) than the ambient atmosphere. However, design codes

put strict legal and geometric boundaries on this definition.

Under ASME Section VIII, Division 1, a pressure vessel is a container designed for internal or external pressure,
but it explicitly exempts vessels operating below 15 psi (100 kPa), piping components, and rotating mechanical
devices.

Under the European framework, the EN 13445 standard (which harmonizes with the Pressure Equipment
Directive, or PED) defines an “unfired pressure vessel” as an enclosure designed for an internal pressure greater
than 0.5 bar gauge. EN 13445 specifically excludes equipment subjected to direct flames from a fired process
(though it includes electrically heated vessels).

3 Code Insight (Where to Look)

e ASME Section VIII, Division 1: The definition, scope, and specific geometric boundaries (such as
where the vessel ends and piping begins) are detailed in the Introduction section, specifically under U-1.

e EN Standards: The definition and scope are located in EN 13445-1 (Part 1: General), which must be
read in conjunction with the European Pressure Equipment Directive (PED 2014/68/EU) that establishes
the legal thresholds.

4 The “Why” Behind the Code (Engineering Mechanics)

e Load Path: The code definition establishes exactly where the load path of the “vessel” ends and the
“piping” or “foundation” begins. For example, both ASME and EN codes define the vessel boundary as
ending at the first circumferential welding seam for welded connections, or the face of the first flange for
bolted connections.

e Stress Distribution: Enclosing a pressurized volume generates massive membrane stresses (hoop and
longitudinal). The code scopes define which specific components must be evaluated using rigorous
pressure vessel formulas versus standard structural or piping codes.

e Failure Modes: When a container crosses the pressure threshold (15 psi / 0.5 bar) into “pressure vessel”
territory, the stored energy makes it highly susceptible to catastrophic brittle fracture, fatigue cracking,

or buckling, mandating strict material traceability and non-destructive examination (NDE).

5 Key Design Checks / Governing Logic

e Important parameters: The maximum operating pressure versus atmospheric pressure, the volume of
the contained fluid, the physical state of the fluid (gas vs. liquid), and whether the heat source is “fired"
or "“unfired".
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e Governing load cases: Identifying the absolute maximum coincident pressure and temperature limits

to establish the boundaries of the pressure envelope.

e Critical checks: The very first check an engineer must perform is a “Scope and Exclusions” check. If
the item is an integral part of a pump casing, a rotating compressor, or a standard piping manifold,
it falls outside the pressure vessel code and is governed by other standards (like ASME B31.3 or the
Machinery Directive).

6 Design Decision Insight

Engineers often face complex boundary trade-offs when designing modular equipment skids. A senior engineer
must strategically decide where to place the “first flange” or first weld to delineate the pressure vessel from the
piping system. Classifying a large header as “piping” versus a "vessel” drastically alters the NDE requirements,
allowable safety factors, and the level of third-party inspection (Authorized Inspector for ASME, or Notified
Body for PED) required for final certification.

7 Engineering Analogy

Think of the code’s definition of a pressure vessel like the property line of a house. The city (the design code)
has extremely strict building rules for the house itself to ensure it doesn't collapse. The “property line” is
explicitly defined (the first weld or the first flange). Anything past the sidewalk might be the city's responsibility
(the piping code), but everything inside that line must meet the strict house building code. Furthermore, if
your “house” is small enough—Tlike a tiny garden shed (under 15 psi or 0.5 bar)—the city exempts it from the
heavy regulations entirely.

8 Real-World Scenario & Common Failure

A common failure in compliance occurs when a manufacturer fabricates a large, custom inline fluid separator
and assumes it is just “piping” because it transports fluid from one end of a plant to another.

Prevention logic: During a site audit, a third-party inspector identifies that the separator’s internal volume
and operating pressure legally classify it as a pressure vessel under PED or ASME definitions. Because it was
built to piping standards, it lacks the mandatory U-stamp or CE marking and cannot be legally operated.
Engineers must formally define the boundary at the project’s kickoff using the U-1 (ASME) or EN 13445-1
scope rules to prevent costly rework.

9 Interview Perspective
How this is asked: “What are the pressure thresholds that dictate whether a tank must be designed to ASME
Section VIII Div 1 versus an atmospheric tank code, and what is the equivalent in Europe?”

Common mistakes: Forgetting the exact pressure thresholds (15 psi for ASME, 0.5 bar for EN), or failing to
realize that the code scope explicitly limits the vessel's geometric boundary (stopping at the first flange or
weld).

What a strong answer includes: Stating the exact pressure limits, distinguishing between fired and unfired
equipment, and explaining that the definition dictates the legal certification path (U-stamp vs. CE marking).

One follow-up question: “How does the European PED framework classify the hazard level of a defined

pressure vessel compared to ASME?" (Strong answer: PED categorizes vessels from Category | to IV based on
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fluid state, fluid hazard group, pressure, and volume, which dictates the level of Notified Body involvement,
whereas ASME relies strictly on the Code requirements and Authorized Inspector oversight regardless of fluid
toxicity).

10 Long-Term Takeaway

Defining a pressure vessel is not just an exercise in semantics; it is the fundamental legal and technical boundary
that dictates the entire engineering, safety, fabrication, and certification lifecycle of the equipment.

11 Source Attribution (High-Level Only)

This explanation synthesizes principles and scope definitions from the ASME Boiler and Pressure Vessel
Code (Section VIII, Divisions 1 and 2), the European Standard for Unfired Pressure Vessels (EN 13445), the
European Pressure Equipment Directive (PED), and standard industry design handbooks.
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