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American Society of Mechanical Engineers (2002)

This document establishes standards for designing, fabricating, testing and marking pressure vessels for human occupancy (PVHO’s), their piping and their viewports.  The most technical of the standards reviewed by the Psubs Standards Committee, it consists of 21 Articles organized into 4 Sections; 38 Figures, 14 Tables, 3 Forms and 9 Appendices.  Because it consists of a rather large number of relatively small topics it does not summarize particularly well.

Section 1: General Requirements  (12 pages)

This section describes the purpose of the standard, acceptable PVHO materials, and the acceptable standards for designing, fabricating, inspecting and testing them.  Some standards are very general, common sense requirements, e.g. windows will meet or exceed the pressure and temperature standards of the chamber.  Other standards are very specific, e.g. PVHO’s will be tested to 1.25 times their design pressure.

Section 2: Viewports  (59 pages)

This section establishes standards for the design, materials, fabrication, inspection, marking, testing and installation of windows into chambers.  Note the terminology: “viewports” are the holes in the vessel into which the “windows” are mounted.  Standards for both viewports and windows are included.  The standard specifies that pressure testing will be to design pressure for at least 1 hour, but no more than 4 hours.  PVHO’s must be built to one of only 9 standard geometries, each of which is specified and illustrated.  Alternatives may be proposed to the committee for consideration.

Section 3: Certification  (5 pages)

This section describes the responsibilities and accreditation for window fabricators, as well as the PVHO Certificate of Authorization awarded to them.  It also describes the quality assurance program characteristics required by the standard.

Section 4: Piping Systems  (18 pages)

This section describes material and design components, the selection and limitations of piping components and joints, supports, system design requirements, inspection and testing.

Mandatory Appendices  (25 pages)

This section includes 5 Appendices: Certification Forms for Acrylic Windows (there are 4 forms), Reference Codes, Standards and Specifications (16 ASTM, 5 ASME and 2 other), Repair of Damaged Windows Prior to Being Placed in Service (once in service, damaged windows must be replaced rather than repaired), Definitions (67 of them), and Off-Gassing Tests for Hoses used for Breathing Gas Service (some components in the manufacturing process can give off toxic vapors and so must be tested).

Non-Mandatory Appendices  (11 pages)

This section includes 3 Appendices:  Design of Supports and Lifting Attachments, Guidelines for Application of the Requirements of Section 2 go Acrylic Windows, and Recommended Practices for Color Coding and Labeling.

Addenda

Several addenda are included in the current version of the standard.  These will be incorporated into the body of the document with the next revision.

