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FOREWORD 

 

This NASA technical standard provides uniform engineering and technical requirements for 

processes, procedures, practices, and methods that have been endorsed as standard for NASA 

facilities, programs, and projects, including requirements for selection, application, and design 

criteria of ground-based pressure vessels (PVs). 

This standard establishes continued use justification for non-code PVs to ensure an equivalent or 

greater level of protection for affected employees in accordance with Agency Responsibilities, 

29 CFR § 1960.8(a).   For some applications, Occupational Safety and Health Standards (OSHA) 

requires PVs to be built in accordance with the American Society of Mechanical Engineers 

(ASME) Boiler and Pressure Vessel Code (BPVC).  This standard specifically addresses cases in 

which compliance with ASME BPVC Section VIII Division 1 or Division 2-1968, Unfired 

Pressure Vessels, is required but is not achieved.  This standard also establishes supplementary 

requirements to ensure a safe employment and place of employment as required by 29 CFR § 

1960.8(a), and Supplementary Standards, 29 CFR § 1960.18.  The supplementary requirements 

are for those cases in which there exists no appropriate OSHA standard but compliance with the 

ASME Codes cited above has been deemed applicable by OSHA through various Letters Of 

Interpretation (LOIs). 

This standard is a performance standard that forms the basis for use by NASA Installation 

Pressure Systems Managers (PSMs) to certify qualification of these non-code metallic PVs, in 

accordance with existing internal NASA policy and procedures. 

This standard was developed by the NASA Office of Safety and Mission Assurance (OSMA) 

and representatives of each of the NASA Installations.  Requests for information, corrections, or 

additions to this standard should be submitted to the OSMA by email to Agency-SMA-Policy-

Feedback@mail.nasa.gov or via the “Email Feedback” link at https://standards.nasa.gov. 

 

mailto:Agency-SMA-Policy-Feedback@mail.nasa.gov
mailto:Agency-SMA-Policy-Feedback@mail.nasa.gov
https://standards.nasa.gov/
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REQUIREMENTS FOR NASA GROUND BASED NON-CODE 

METALLIC PRESSURE VESSELS 

1. SCOPE 

1.1 Purpose 

1.1.1 The purpose of this standard is to ensure the safety of personnel and manage risk to 

facilities, operations, and the environment posed by the use of existing ground-based, non-code 

metallic pressure vessels (PVs) owned by NASA that either do not comply with applicable 

ASME code requirements specified in OSHA regulations (see Occupational Safety and Health 

Standards, 29 CFR pt. 1910), or are in a service not covered by specific regulations of 29 CFR 

pt. 1910.  This is accomplished through demonstration of the structural integrity and fitness for 

service of these PVs through implementation of a minimum set of inspection, testing, and 

analytical requirements in accordance with this standard to ensure an equivalent or greater level 

of safety and protection for affected personnel as required by OSHA for Federal Agencies in 

Alternate Standards, 29 CFR § 1960.17 and Supplementary Standards, 29 CFR § 1960.18. 

1.1.2 NASA has implemented Occupational Safety and Health (OSH) programs (see 

Occupational Safety and Health programs for Federal Employees, E.O. 12196 and 29 CFR § 

1960.8(c)) at each of its facilities that comply with the OSHA regulations of 29 CFR pt. 1910 to 

the extent possible.  However, due to the unique nature of NASA’s mission and accompanying 

research and development programs, not all regulations concerning PVs of 29 CFR pt. 1910 can 

be met in all cases.   

1.1.3 This NASA technical standard provides uniform engineering and technical 

requirements for processes, procedures, practices, and methods that have been endorsed as 

standard for NASA facilities, programs, and projects, including requirements for selection, 

application, and design criteria of ground-based PVs that do not, or cannot, comply with all 

applicable 29 CFR pt. 1910 regulations.  Letters of Interpretation (LOI)s published by OSHA or 

sent to NASA without publication, as per OSHA practice for Federal Agencies, are also 

considered. 

1.1.4 While most NASA PVs are ASME code compliant, some are not.  For some 

applications, OSHA regulations in 29 CFR pt. 1910 require that PVs comply with the ASME 

BPVC Section VIII Division 1 or Division 2-1968, Unfired Pressure Vessel.  For many NASA 

PV applications, however, the OSHA regulations of 29 CFR pt. 1910 provide no requirements or 

guidance.  This Standard addresses both situations and provides a tool for NASA to implement 

the requirements in 29 CFR §§ 1960.17-1960.18 for a safe employment and place of 

employment. 

1.2 Applicability 

1.2.1 This standard is applicable to NASA Headquarters and NASA Centers, including 

Component Facilities and Technical and Service Support Centers.  This language applies to the 

Jet Propulsion Laboratory (a Federally-Funded Research and Development Center), other 
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contractors, recipients of grants, cooperative agreements, or other agreements only to the extent 

specified or referenced in the applicable contracts, grants, or agreements for work performed at 

such NASA facilities, to include programs and other Agency documents as technical 

requirements for existing non-code metallic PVs located at those facilities. 

1.2.2 Operations with non-code PVs controlled by NASA exist  at the following sites:  

Armstrong Flight Research Center, Ames Research Center, Glenn Research Center, Glenn 

Research Center Neil A. Armstrong Test Facility, Goddard Space Flight Center, Jet Propulsion 

Laboratory, Johnson Space Center, Kennedy Space Center, Langley Research Center, Marshall 

Space Flight Center, Michoud Assembly Facility, Stennis Space Center, Wallops Flight Facility, 

White Sands Test Facility, and Aerojet Rocketdyne West Palm Beach Test Stand E-6. 

1.2.3 This Standard applies only to NASA employees and contractors.  NASA requests that 

OSHA use this standard when evaluating the working conditions of non-NASA employees 

affected by this equipment and these specified operations for compliance. 

1.2.4 This standard applies to the following non-code metallic PVs located on Federal 

property that are operated by NASA or by contractors performing work for NASA with NASA-

owned ground-based metallic PVs (this does not include commercial entities or other tenants 

operating on their own behalf) and which expose personnel to potential hazards: 

a. Any NASA owned ground-based metallic PVs existing on the date of publication of this 

standard which are within the scope of ASME BPVC Section VIII Division 1 or Division 2-

1968 (as specified in the 29 CFR pt. 1910 regulations), but which were not fabricated in 

accordance with that code or its later editions. 

b. Any NASA owned ground-based metallic PV existing on the date of publication of this 

standard that was originally compliant with the requirements of the ASME BPVC Section 

VIII Division 1 or Division 2-1968 but, which due to physical modifications, alterations, or 

service changes, no longer complies with the applicable code or standard. 

1.2.5 OSHA Letters of Interpretation 

1.2.5.1 In 2021 OSHA reviewed this standard and indicated it does not require formal 

submission to OSHA as an Alternate or Supplemental Standard because it is consistent with 

the applicable OSHA LOIs attached for reference in Appendix A and Appendix B.  In 

accordance with applicable OSHA LOIs (reference from Appendix A): 

“In cases where traceability is not possible, OSHA will treat as a de minimis violation 

any pressure vessel that is required by a specific OSHA standard ... to be built in 

accordance with the Code, but that does not have the Code-required NRS, provided 

that the criteria below are met: 

1. The employer can demonstrate that it has taken reasonable steps to obtain or retain 

the required NRS.  For example, did the employer contact the previous owner in an 

attempt to obtain the pressure vessel's NRS; if the employer has the pressure vessel 

number, did it contact ASME or the National Board of Boiler and Pressure Vessel 
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Inspectors to obtain the required records; does the employer have a procedure in place 

to assure that any new or used pressure vessel it purchases or takes control of has the 

required Code NRS; does the employer routinely purchase used pressure vessels 

without the NRS; and 

2. The employer verifies the fitness-for-operations integrity of the vessels by utilizing 

the procedure contained in API 510, Section 6.7.  This procedure is for pressure vessels 

with no "traceability," such as those with no nameplate and minimal or no design or 

construction documentation.  This procedure includes items such as:  performing 

inspections and making necessary repairs; defining design parameters, and preparing 

drawings and calculations; basing calculations on applicable codes/standards; 

evaluating unidentified materials; use of radiography; marking with nameplate or 

stamping; and performing pressure testing.” 

1.2.5.2 This standard applies the criteria established in the OSHA LOI referenced in 

1.2.5.1 for the specific subparagraphs of the OSHA General Industry regulations of 29 CFR 

cited below only with respect to non-compliance of PVs with ASME BPVC Section VIII 

Division 1 or Division 2-1968: 

a. 29 CFR § 1910.103(b)(1)(i) - Hydrogen, Gaseous Hydrogen Systems, Design, 

Containers; subparagraph 29 CFR § 1910.103(b)(1)(i)(a)(1). 

b. 29 CFR § 1910.103(c)(1)(i) - Hydrogen, Liquefied Hydrogen Systems, Design, 

Containers; subparagraph 29 CFR § 1910.103(c)(1)(i)(a). 

c. 29 CFR § 1910.104(b)(4)(ii) - Oxygen, Bulk Oxygen Systems, Storage Containers, 

Construction – Liquid; subparagraph 29 CFR § 1910.104(b)(4)(ii). 

d. 29 CFR § 1910.104(b)(4)(iii) - Oxygen, Bulk Oxygen Systems, Storage Containers, 

Construction – Gaseous; subparagraph 29 CFR § 1910.104(b)(4)(iii)(a). 

e. 29 CFR § 1910.106(b)(1)(iv) - Flammable Liquids, Tank Storage, Design and 

Construction of Tanks, Low Pressure Tanks; subparagraph 29 CFR § 

1910.106(b)(1)(iv)(b)(2). 

f. 29 CFR § 1910.106(b)(1)(v) - Flammable Liquids, Tank Storage, Design and 

Construction of Tanks, Pressure Vessels; subparagraph 29 CFR § 1910.106(b)(1)(v)(b). 

g. 29 CFR § 1910.169(a)(2) - Air Receivers, General Requirements, New and Existing 

Equipment; subparagraph 29 CFR § 1910.169(a)(2)(i). 

1.2.6 Supplementary Requirements 

1.2.6.1 This Standard applies to  those non-code metallic PVs, described in 1.2.4 which 

are in a service not covered by the 29 CFR pt. 1910 sections identified in 1.2.5.2 or any other 

sections, for which the Occupational Safety and Health Act, General Duty Clause § 5(a)(1) 

applies.  
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1.2.6.2  This standard applies to non-code metallic Layered Pressure Vessels (LPV), 

operated by NASA, for which no existing OSHA regulations apply.  

1.2.6.3 Non-code metallic PVs containing compressed air, other compressed gases or 

pressurized fluids (other than oxygen, hydrogen, acetylene, and flammable liquids, which are 

covered by specific regulations), and including Highly Hazardous Chemicals below the 

threshold quantities listed in Process Safety Management of Highly Hazardous Chemicals, 29 

CFR § 1910.119. 

1.2.6.4 These supplementary requirements may apply to other non-code metallic PVs as 

determined and documented by each PSM. 

1.2.7 Out of Scope PVs 

1.2.7.1 This standard does not apply to: 

a. Non-code metallic PVs that are not owned by NASA, such as leaseholder or 

contractor owned PVs. 

b. Non-code metallic PVs that are owned by NASA but are not operated for NASA, 

regardless of whether or not they are operated on NASA property. 

c. Non-metallic PVs, including PVs having a metal liner reinforced by non-metallic 

outer wrappings. 

d. PVs not within the jurisdiction of the ASME BPVC Section VIII Division 1 or 

Division 2-1968, such as vessels operated at 15 psig or less internal or external pressure, 

vessels 6 inches or less inside diameter, and pressurized water vessels of 120 gallon or 

less capacity. 

e. Fired or unfired metallic PVs within the jurisdiction of ASME BPVC Sections I or 

IV. 

1.2.8 The principal application of this standard is to permit the continued use of existing 

ground based non-code metallic PVs that were placed into service prior to the publication of this 

standard that cannot be replaced with fully ASME compliant PVs for technical or economic 

reasons, while providing an equivalent or greater level of protection to affected employees as 

would be provided in 29 CFR pt. 1910 regulations. 

1.2.9 It is NASA’s specific intent that this standard not be used to justify procurement or 

transfer from outside the agency of any new non-code ground based metallic PVs subsequent to 

March 18, 2021. 

1.2.10 In this standard, all mandatory actions (i.e., requirements) are denoted by statements 

containing the term "shall."  The term "may" denotes a discretionary privilege or permission, 

"can" denotes statements of possibility or capability, "should" denotes a good practice and is 
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recommended, but not required, "will" denotes expected outcome, and "are/is" denotes 

descriptive material. 

1.3 General Approach 

1.3.1 29 CFR pt. 1910 does not distinguish between ASME BPVC Section VIII Division 1 or 

Division 2-1968. Therefore, NASA qualifies PVs based on documentation essentially following 

the requirements of ASME BPVC Section VIII Division 1 or Division 2-1968, whichever is most 

applicable. 

1.3.2 This standard, provides alternate requirements  to those found in the OSHA regulations 

identified in 1.2.5.2 that PVs comply with ASME BPVC Section VIII Division 1 or Division 2-

1968.  This standard assures an equivalent or greater level of protection to affected employees to 

that achieved by compliance with the applicable ASME BPVC Section VIII Division 1 or 

Division 2-1968. 

1.3.3 This standard provides permanent supplementary requirements to address safety of 

non-code metallic PVs in situations not covered by the OSHA General Industry regulations 

found in 29 CFR pt. 1910, and assures the vessels are fit for operation and provide an adequate 

level of protection consistent with OSHA standards in 29 CFR pt. 1960. 

1.3.4 This standard generally requires the verification of fitness-for-operations and structural 

integrity at each NASA facility following the approach of API 510-2006, Pressure Vessel 

Inspection Code and API 579-1/ASME FFS-1-2016, Fitness for Service.  For some non-code 

metallic PVs that are not currently addressed by API 510-2006 or API 579-1/ASME FFS-1-

2016, such as NASA’s fleet of ground-based LPVs, the existing American Petroleum Institute 

(API) approaches are supported by additional work performed by NASA involving extensive 

investigations, analyses, materials data development, and Nondestructive Examination (NDE) 

research and methods development and qualification. 

1.3.5 For each non-code metallic PV, the NASA Installation PSM performs and/or approves 

all of the requirements contained in Section 4 of this standard.  This ensures this standard is 

consistent with API 510-2006 Section 7.7. 

1.3.6 Installation, inspection, rerating, alterations, and repair of non-code metallic PVs shall 

be performed based on the direction of the PSM and to the fullest extent possible in accordance 

with the National Board Inspection Code (NBIC), NB-23 parts 1, 2 or 3. 

1.3.7 Demonstrating compliance with this standard is deemed to provide the same level of 

protection as afforded by operating an ASME code stamped vessel. 

1.3.8 Requirements in addition to, and that do not conflict with, those listed herein may be 

appropriate for inclusion in Center-specific Pressure Vessels and Pressurized Systems (PVS) 

policies and procedures for certification and acceptance of these vessels to deal with unique 

applications and situations not addressed by this document.  Such additional requirements are 

outside the scope of this standard. 
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2. APPLICABLE AND REFERENCE DOCUMENTS 

2.1 Applicable Documents 

The documents listed in this section contain provisions that constitute requirements of this 

standard as cited in the text.  Use of more recent editions of cited documents may be authorized 

by the responsible PSM.  The applicable documents are accessible via the NASA Technical 

Standards System at https://standards.nasa.gov or may be obtained directly from the Standards 

Developing Organizations or other document distributors. 

2.1.1 Government Documents 

NPR 1441.1  NASA Records Management Program Requirements 

NPR 8715.1 NASA Safety and Health Programs 

NASA-STD-8719.17 NASA Requirements for Ground-Based Pressure Vessels 

and Pressurized Systems (PVS) 

2.1.2 Non-Government Documents 

API 579-1/ASME FFS-1-2016 Fitness-for-Service 

API 510-2006  Pressure Vessel Inspection Code 

ASME BPVC-1968  Unfired Pressure Vessel, Division 1 and Division 2 

ASME BPVC-2019  Boiler and Pressure Vessel Code 

ASNT SNT-TC-1A-2016  Personnel Qualification and Certification in 

Nondestructive Testing 

ANSI/ASNT CP-189-2016  ASNT Standard for Qualification and Certification 

of Nondestructive Testing Personnel 

Welding Research Council (WRC) Bulletin 528, Development of Material Fracture 

Toughness Rules for the ASME B&PV Code, 

Section VIII, Division 2 

WRC Bulletin 562   Recommendations for Establishing the Minimum 

Pressurization Temperature (MPT) for Equipment 

2.2 Reference Documents 

The reference documents listed in this section are not incorporated by reference within this 

standard, but may provide further clarification and guidance. 

2.2.1 Government Documents 

https://standards.nasa.gov/
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E.O. 12196  Occupational Safety and Health programs for 

Federal Employees 

29 CFR pt. 1910  Occupational Safety and Health Standards 

29 CFR pt. 1960  Basic Program Elements for Federal Employee 

Occupational Safety and Health Programs and 

Related Matters 

OSHA Standard Interpretations Pressure Vessels Used at Oil and Gas 

Extraction/Production Facilities and Applicability 

of 29 CFR 1910.106, dated July 17, 2006, Charles 

H. Morgan 

OSHA Standard Interpretations Application of 29 CFR 1910.169 Air Receivers, and 

Other OSHA Standards, to Pressure Systems in 

Service at NASA, dated May 3, 2010, Michael G. 

Stamatelatos, Ph.D. 

2.2.2 Non-Government Documents 

ASME BPVC Code Case 1205  Integrally Forged Vessels, SA-372, Section VIII, 

Division 1 

NB-23 parts 1, 2 and 3  National Board Inspection Code 

2.3 Order of Precedence 

2.3.1 This standard prescribes requirements to be followed by NASA for qualification of 

existing non-code metallic PVs.  It includes provisions to ensure compliance with OSHA 

regulations in 29 CFR pt. 1960, Basic Program Elements for Federal Employees, which requires 

a safe employment and place of employment for personnel.  See 1.2.5 and 1.2.6. 

2.3.2 Where conflicts exist between this standard and standards that contain provisions that 

constitute requirements of this standard as cited in the text, this standard takes precedence, 

except in the case where those standards are to Federal or State regulations. 

2.3.3 Clarification and further resolution of conflicts is resolved by the responsible PSM. 
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3. ACRONYMS AND DEFINITIONS 

3.1 Acronyms and Abbreviations 

ASME American Society of Mechanical Engineers 

ASNT American Society for Nondestructive Testing 

BPVC Boiler and Pressure Vessel Code 

LOI Letter of Interpretation 

LPV Layered Pressure Vessel 

MAWP Maximum Allowable Working Pressure 

MDMT Minimum Design Metal Temperature 

MPT Minimum Pressurization Temperature 

NBIC National Board Inspection Code 

NDE Nondestructive Examination 

OSH Occupational Safety and Health 

OSHA Occupational Safety and Health Administration 

OSMA Office of Safety and Mission Assurance 

PSM Pressure Systems Manager 

PV Pressure Vessel 

PVS Pressure Vessels and Pressurized Systems 

3.2 Definitions 

Certification.  The Center PSM’s formal statement that a PVS complies with Agency 

requirements and this standard, which require a documented process for assessment of 

integrity and risk, and compliance with applicable requirements.  Source: 

NASA-STD-8719.17. 

Code Pressure Vessels.  PVs that are designed, fabricated, installed, stamped, and 

maintained in strict conformance with the requirements of Section VIII of the ASME 

BPVC. 
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Factor of Safety.  The design margins equivalent to those of the 1968 edition of ASME 

BPVC, same as “design factor” used in API 510-2006 Section 7.7. 

Ground-Based Layered Pressure Vessel.  A metallic PV having a shell and/or heads 

made up of two or more separate layers. 

Maximum Allowable Working Pressure (MAWP).  As part of the design basis of the 

vessel, the maximum pressure permissible at the top of the vessel in its normal 

operating position at the designated coincident temperature specified for that pressure. 

Minimum Design Metal Temperature (MDMT).  As part of the design basis of the 

vessel, the coldest metal temperature expected in service at a coincident MAWP. 

Minimum Pressurization Temperature (MPT).  An analytically derived temperature 

based on the Fracture Toughness Master Curve (Master Curve) and/or Fracture 

Mechanics below which a vessel must be depressurized to ensure against brittle 

fracture.  MPT curves as derived in WRC 562 serve as an alternate form of an impact 

test exemption curve to those provided in 2019 edition of ASME BPVC Section VIII, 

Division 1, Section UCS-66 and VIII, Division 2 Figures 3.7 and 3.8. 

Non-Code Metallic PV.  Any PV that is not stamped with the appropriate ASME code 

symbol and documented as complying with the original applicable ASME construction 

code, including PVs that were fabricated from non-code materials by non-code 

processes or organizations.  This category also includes ASME code stamped PVs later 

repaired or modified without a National Board R-stamp. 

Pressure Systems Manager (PSM).  The person at a NASA Installation designated by 

the Installation Director as the Institutional Safety Discipline Lead having technical 

oversight for ground-based pressure systems, managing safety policies and programs 

for pressure systems and ensuring their implementation at the NASA Installation.  The 

PSM serves as the jurisdiction having authority for PVs for facilities operating under 

exclusive Federal jurisdiction and is analogous to a state chief boiler inspector in 

regards to the issuance of operating permits.  However, neither the PSM nor their staff 

functions as a National Board inspector unless they are so certified by the National 

Board of Boiler and Pressure Vessel Inspectors. 

Qualification.  A written statement by the PSM that documentation for an individual 

PV complies with the requirements of this standard. 
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4. REQUIREMENTS 

4.1 Technical Requirements 

4.1.1 Prior to qualification of an existing non-code metallic PV or introduction of an existing 

non-code metallic PV to a new service under this standard, the following requirements shall be 

met: 

4.1.1.1 Inspections shall be performed to determine the condition of the vessel including 

a complete dimensional checking of all components necessary to determine the minimum 

required thickness and adequacy of the design of the vessel (i.e., heads, shell(s), transitions, 

openings, reinforcement pads, saddle supports, etc.). 

4.1.1.2 Design parameters shall be defined and drawings prepared. 

4.1.1.3 Applicable base and welding metal material properties (including chemistry, yield 

strength, ultimate strength, elongation, fracture toughness, and other characteristics) relevant 

to the particular PV, as needed, to calculate the factor of safety at the maximum allowable 

working pressure (MAWP) and coincident minimum design metal temperature (MDMT) or 

minimum pressurization temperature (MPT), remaining safe life (due to degradation or cyclic 

pressure), and thermal service shall be determined by one or more of the following means: 

a. Use of credible existing original manufacturer material properties documentation that 

are shown to be applicable. 

b. Development of material properties data through testing and analysis of similar 

vessels that can be demonstrated as applicable to the PVs being qualified. 

c. Development of actual material properties above minimum specified through testing 

and analysis.  Actual material properties for a particular vessel rather than specified 

minimum properties can only be used to qualify a PV if every lot of material used to 

fabricate the vessel is tested and the minimum actual values are identified. 

d. Selection of material properties (other than layered vessels) based on conservative 

assumptions in accordance with API 510-2006 and API 579-1/ASME FFS-1-2016.  See 

API 510, Evaluation of Existing Equipment with Minimal Documentation. 

4.1.2 A PV structural analysis shall be performed to show the following, which are deemed 

to provide an equivalent level of safety to ASME BPVC Section VIII-1968 construction if all 

requirements of this standard are met. 

4.1.2.1 The documented MDMT or MPT shall be equal to or lower than the coldest 

operating condition including consideration of adiabatic cooling at nozzles due to blowdown 

conditions, if applicable. 

4.1.2.2 The MDMT or MPT shall be determined for each non-code metallic PV using one 

of the following approaches: 
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a. Complying with the impact test exemption curves provided in ASME BPVC-2019, 

Section UCS-66 of VIII, Division 1 or Section 3.11.2.3 of VIII, Division 2, as applicable.  

Later editions of ASME BPVC may be used subject to approval by the PSM. 

b. Performing, or having records of, impact and lateral expansion testing to achieve 

MDMT less than permitted by the impact test exemption curves in accordance with the 

rules of ASME BPVC-2019, Section UCS-66 VIII, Division 1 or section 3.11.2.2 of 

Section VIII, Division 2, as applicable.  Later editions of ASME BPVC may be used 

subject to approval by the PSM. 

c. Performing fracture mechanics evaluations to document the MPT in accordance with 

API 579-1/ASME FFS-1-2016, consistent with ASME BPVC Section VIII-2019, 

Division 2, section 3.11.2.8 for minimum reference flaw size.  In this approach, an MPT 

may be determined using a Master Curve approach consistent with that developed in 

WRC Bulletin 528, Development of Material Fracture Toughness Rules for ASME 

BPVC Section VIII, Division 2, and WRC 562, Recommendations for Establishing the 

Minimum Pressurization Temperature (MPT) for Equipment.  Later editions of ASME 

BPVC may be used subject to approval by the PSM. 

4.1.3 A user defined MAWP at the coincident MDMT or MPT that meets the following four 

criteria shall be determined: 

a. The MAWP assures a factor of safety not less than 4.0 for PVs essentially following the 

qualification requirements of ASME BPVC Section VIII Division 1-1968, and a factor of 

safety equal to or greater than 3.0 for PVs essentially following the qualification 

requirements of ASME BPVC Section VIII Division 2-1968. 

b. Non-code metallic PVs essentially following the qualification requirements of ASME 

Code Case 1205 have a factor of safety equal to or greater than 3.0. 

c. The MAWP provides a remaining safe life based on the relevant damage mechanisms 

and fatigue or fracture mechanics analysis consistent with section 4.1.4 and the NDE 

requirements of 4.1.5, with appropriate conservative bounding defect size estimates, a 

documented cyclic life capability of at least twice the period until the next scheduled 

inspection for relevant defects, degradation, and cracks. 

d. The MAWP does not exceed the original manufacturer’s pressure rating. 

4.1.4 Calculated remaining safe life shall include an assessment of all relevant damage 

mechanisms in accordance with API 579-1/ASME FFS-1-2016. 

4.1.5 NDE for qualification of in-service non-code metallic PVs shall be performed and meet 

the following requirements. 

4.1.5.1 The extent of NDE performed shall be in accordance with ASME BPVC Section 

VIII Division 1 or Division 2 as required for the joint efficiencies applied in the design 

calculations. 
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4.1.5.2 Surface and volumetric examination, as applicable, shall be used to screen for the 

presence of defects identified as critical to PV safe life in Sections 4.1.2 through 4.1.4. 

4.1.5.3 NDE shall be performed at intervals not exceeding one-half the qualified 

remaining safe life as determined from the structural analyses, or every 20 years, whichever 

is more frequent. 

4.1.5.4 Inspections and examinations shall be performed using validated and documented 

techniques and processes. 

4.1.5.5 For inspection techniques covered by voluntary consensus standards, NDE 

examiner qualifications shall be in accordance with their employers written practice which 

shall be in accordance with one of the following documents:  ASNT SNT-TC-1A-2016, 

Personnel Qualification and Certification in Nondestructive Testing or CP-189, ASNT 

Standard for Qualification and Certification of Nondestructive Testing Personnel, or the 

ASNT Central Certification Program, and any additional requirements set forth by the ASME 

BPVC Section V, (i.e., additional on the job training or experience in a method before 

certification).  This paragraph does not intend to require an individual to be certified and 

maintain an ANDE-1-2015, ASME Nondestructive Examination and Quality Control Central 

Qualification and Certification Program. 

4.1.5.6 Inspection techniques not covered by a voluntary consensus standard shall be 

performed in accordance with a documented and qualified procedure approved by NASA. 

4.1.5.7 NDE acceptance and rejection criteria shall either be in accordance with ASME 

BPVC Section VIII Division 1 or Division 2, or be derived based on fracture mechanics 

analysis and/or demonstrated detection capability as appropriate. 

4.1.6 The following additional requirements apply for LPVs. 

4.1.6.1 For non-code metallic LPVs, measurement of LPV expansion from zero to 

maximum operating pressure using pi tape measurement as described in ASME BPVC 

Section VIII, ULW-78 or other validated method shall be performed and demonstrate that the 

expansion of each shell course is between 50 percent and 105 percent of the expected value 

in order for the LPV to remain in service.  For the purposes of measuring baseline efficiency 

and manufacturing quality, this inspection is only required once during the service life of the 

LPV. 

4.1.6.2 For non-code metallic LPVs, vent holes through shell layers shall be monitored 

annually for blockage and leakage, or more frequently if so determined by the PSM. 

4.1.7 Either a pressure test shall be performed as soon as practical, or documentation be 

obtained demonstrating that a pressure test was previously performed, as required by the code of 

construction used for design calculations (i.e., ASME BPVC Section VIII Division 1 or Division 

2-1968). 
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4.1.8 Those PVs lacking a permanent nameplate, marking or stamping with unique 

serialization shall be provided with such identification, including:  MAWP at temperature and 

MDMT or MPT, and year of fabrication, if available. 

4.1.9 Exceptions 

4.1.9.1 For cases in which conformance with all of the above requirements is not feasible, 

a risk-informed hazard assessment shall be performed and a request for relief obtained in 

accordance with NPR 8715.1, NASA Safety and Health Programs and NASA-STD-8719.17, 

NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS). 

4.1.9.1.1 Mitigations such as reduced operational pressure, increased MDMT, and 

reduced personnel exposure (e.g., separation distance, access controls, and physical 

barriers) shall be accessed. 

4.1.9.1.2 Analyses addressing uncertainty in known or suspected defects, material 

properties, structural and fracture analysis, etc. shall be assessed. 

4.2 Documentation Requirements 

4.2.1 The PSM at each NASA Installation shall ensure that documentation for qualification 

of each in-service non-code metallic PV owned and operated by the NASA Installation is 

maintained, consisting of the following: 

a. Assessment of the need to operate the non-code metallic PV justifying why operations 

cannot be performed effectively and economically without its use, including an investigation 

of feasible alternates such as replacement or separation of PV operation from personnel. 

b. Design and service parameters and limitations, including pressure and temperature 

cycling limits and frequencies. 

c. PV configuration and support structure, sufficient to permit valid engineering analyses to 

be performed with respect to stresses, structural integrity, and growth of potential defects.  

Prepare drawings if none exist. 

d. Inspector/examiner qualifications (4.1.5.5). 

e. Inspections/examinations performed and their results (4.1.5.4). 

f. Pressure test records as applicable. 

g. Materials of construction and their strength and fatigue or fracture properties as 

applicable (4.1.1.3). 

h. PV structural and calculated remaining safe life (4.1.2, 4.1.3, 4.1.4); and fracture analysis 

(4.1.2), as applicable. 

i. The risk informed hazard assessment if required by (4.1.9). 
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4.2.2 The PSM shall maintain a record of all PVs approved in accordance with exceptions 

(4.1.9). 

4.3 Qualification 

4.3.1 Existing in-service non-code metallic PVs may continue to operate after publication of 

this standard and prior to qualification in accordance with this standard if associated hazards 

have been assessed and rationale provided for operation by the Center PSM. 

4.3.2 An existing non-code metallic PV being placed into new service shall be qualified in 

accordance with this standard prior to operation. 

4.3.3 For each non-code metallic PV in operation, the PSM shall assess the documentation 

package provided in accordance with section 4.2 based on compliance with section 4.1. 

4.3.4 If the PSM deems the documentation for an individual PV complies with the 

requirements of this standard, then the PSM may qualify that non-code metallic PV for service. 

4.3.5 A non-code metallic PV qualified in accordance with this standard shall be identified as 

such in the configuration management system used to track PVS certification at the owning 

NASA Installation and be identified for NASA reporting purposes as “Compliant Non-Code”. 

4.4 Documentation Records 

4.4.1 Documentation shall be maintained in accordance with this standard and NPR 1441.1, 

NASA Records Management Program Requirements. 

4.4.2 The results of inspections and analyses performed to qualify a PV in accordance with 

this standard shall be retained by the owning NASA Installation until the PV is removed from 

NASA inventory. 

4.4.3 Qualification records shall be incorporated into the PVS documentation system at the 

NASA Installation per NASA policy and procedures. 
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  OSHA STANDARD INTERPRETATIONS, PRESSURE 

VESSELS USED AT OIL AND GAS EXTRACTION/PRODUCTION 

FACILITIES AND APPLICABILITY OF 29 CFR 1910.106, DATED JULY 

17, 2006 
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  OSHA STANDARD INTERPRETATIONS, APPLICATION 

OF 29 CFR 1910.169 AIR RECEIVERS, AND OTHER OSHA STANDARDS, 

TO PRESSURE SYSTEMS IN SERVICE AT NASA, DATED MAY 3, 2010 
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