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Contact the Standards POC for upkeep, interpretation, and variance issues‘se

Chapter 17 Pressure Safety POC and Committee \Qv
‘DY
. o , N
This document is online at http://engstandards.lanl.gov D 6
LY
&>
1.0 GENERAL &Q*
A. Introduction and Applicability é&"ﬁ
Q
1. Engineering Standards Manual Chapten\fO'Pressure Safety contains the requirements
for management of pressure syste ensure that both new and existing systems are

compliant with applicable 10CFRE5Y Appendix A, Part 4 requirements (reproduced as
REF-1 of this chapter). Q>

2. The structure of this chm{&é‘mas changed in 2014 to clearly group requirements for

new ASME construct'g, ew non-ASME construction, existing systems, and the
program’s administedsVe requirements (including maintenance). References are also
included:
S
S
>
< Section GEN
)
o b General

6‘& Requirements

Section NASME

New Non-ASME
Systems

Sectio”, n.5WIE
New ASME

Section EXIST Section ADMIN Section REF

Existing Systems Administration References
Systems

Note: In the event of a conflict between this Chapter and guidance or referenced
documentation, this document shall take precedence.

! At time of writing, the Engineering Services Division Leader is the safety management program owner for pressure safety
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This Section also has attachments that apply to all sections of the pressure safety
program that include the following:

o Definitions and Acronyms \P
e Exclusions from the Program 0‘

e OSHA Requirements for all Pressure Systems *é

This chapter establishes the design, review, inspection, fabrication, testin %ﬂd

pressure program management requirements for pressure systems in LANL.

Operational safety requirements can be found in LANL Procedure P1g%-34, Pressure
Safety; however, such safety requirements must be taken into ac& When designing

and working with pressure systems. &
a. Examples of such safety requirements not cover this chapter are: personal
protective equipment, skin injection, moving s cylinders, securing of gas

cylinders, cryogen burns, chemical hazard%exygen deficiency, operation and
maintenance training requirements, etc.

Throughout this document there are refere)SO \fo specific ASME code paragraphs or
sections. For most cases across the La% ry, the appropriate codes are B31.3%and
Section VIII of the Boiler and Pressurg Vessel Code. However, the most applicable
code must be used for design, fabrid8¥on, inspection, and testing; take requirements in
this document referring to or tak@ rom B31.3 to mean the corresponding provisions in
the applicable B31 code.

a. For example, u?‘gl 1 for site steam distribution, B31.5 for refrigeration
plplng and for building services where the LANL-adopted plumbing
code® do tapply

b. The*@&ﬁ stops applying when chemicals are added to the water (e.g. boiler
tre@ﬁvhent) or after the water is run through a process (e.g., DI water).

c. %QA summary listing of the applicable ASME B31 and DOT codes is presented in
6 Chapter 17 document ASME-1, Code and Regulation Application (Scope
Summaries).

@@ d. Attachments to NASME titled Equivalency Evaluations for New Non-ASME

Pressure systems (1-a, 1-b, etc.) contain engineering equivalencies for piping
not associated with pressure vessels, boilers, air receivers, or supporting piping
systems (see GEN-1 definition of supporting piping systems).

Pressure and vacuum systems (including but not limited to facility, utility,
environmental, R&D, and programmatic) are subject to the requirements of this
program except as noted below:

a. Vacuum systems that do not have the potential for catastrophic failure due to
backfill pressurization or internal pressure generation.
b. Others as noted under Exempt below.

2 For the applicability of ASME B31.3 see B31.3 Para 300.1.1 regarding the content and coverage.
® Plumbing code adopted by ESM Chapter 16, IBC-GEN Att A. (e.g., IAPMO UPC)
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10.

11.

12.

B. Exempt

1.

New pressure systems in preliminary design as of March 10, 2009 (original issuance of
this Chapter) must be certified according to this Chapter prior to use.

Projects Underway: Projects in design or fabrication stages must also follow this \&*
chapter and must be in full compliance prior to fluid introduction including system <
pressure testing (not component or pipe section testing).”* @e

a. Inaddition, existing systems are subject to the certification and preven "@*
maintenance requirements herein, as well as being expected to main&:’y but
generally not recreate) required documentation.® Q

\

Documentation, including forms, generated by this program mustfe’considered
records, and must be managed per LANL P1020, P1020-1, azk 020-2 located here.
)

ASME Boiler and Pressure Vessel Codes and the B31 se@of piping codes are
designed to be so that when applied personnel close pr@mity to the finished pressure
system are exposed to a low risk level. %Q»

Mobile and portable pressure systems are als luded in this program. These can
include tube trailers, vehicle-mounted vessafsyand skid-mounted vessels.

> . :
Pressure systems must have documen@hon proving compliance with the ASME code,
or indicating excluded status, whe{’é@\e definition of excluded is defined in this
document. Q

N\

&
Pressure systems wi ﬁign pressure [or existing system with MAWP below 15 psig
provided the fluidNgghdled is nonflammable, nontoxic, and not damaging to human
tissues as defingbin 300.2, and its design temperature is from —29°C (—20°F) through
are exempt from the majority of requirements of this chapter provided
ented adequate relief protection.

<L . . .
Thefifet relief device of an exempt system is NOT exempt and must be entered into
S or other approved data repository for tracking.

\oAppIicabIe requirements are inventory and System Identification Tag with “Exempt”

@%

printed in the sticker area; Pressure System Certification Status Form (Section ADMIN-
1-1 Form 1), an evaluation showing the system cannot be pressurized to greater than 15
psig (without relief device activation), and inclusion of the relief device into the
maintenance tracking system. The regulator and the relief device must be
close-coupled with no intervening stop valves. A copy of a simplified system sketch
and the documentation showing the system is adequately protected against overpressure
shall be maintained as records.

* ESM Ch 1 Section Z10 normally grandfathers projects underway for new requirements; however, the need to comply with
10 CFR 851 as implemented by this chapter supersedes that allowance; furthermore, compliance prior to startup ensures
safety and is more cost-effective than program backfit after fluid introduction.

® Unlike many ESM chapters, this is a complete program and not only for new installations.
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C. Excluded
1. Excluded systems are those pressure system categories that were not inventoried during
the pressure safety project. See Attachment GEN-2 \b.
D. Chapter Overview @Q
_ _ Y
1. This Chapter addresses the process by which new pressure systems are mad@r
existing systems are modified and both are certified for use. The key area® of this
document are: ASME code requirements, configuration control, ins n and testing,
design oversight, documentation requirements, and pressure syste@;accountability and
traceability. éé

. . Y . .
2. Contact the Chief Pressure Safety Officer (CPSO) for quﬁéns regarding the subject
matter of this document, applicability, or interpretationgs¥Vhen greater levels of
assistance are required, an Engineering Services Req‘g@s must be submitted.

<
3. The CPSO may perform or participate in an anmﬁ assessment to evaluate institutional
compliance with requirements of the Pressu&é‘a”fety Program as defined in this
chapter. X
>
E. Alternate Method/Variance QQ*
N
1. Request for variance from come&mce with this chapter, or alternate methods and
clarifications, must be subgg’%ed to the CPSO, for review and approval processing.

2. Approval of an altern&té@ethod or variance can occur under the following
circumstances: )

AN

a. To p%m% continued operation prior to correction of deficiencies

<

b. ermit a long-term operation with a condition that deviates from this
cument.
S
Q&\ Systems where installation of pressure relief devices is impossible or
unnecessary (such variances must be reviewed for applicability against ASME

\Q} Code Case 2211 and ASME Section V111, Division 1, Part UG-140).
. %% Approval is requested per ESM Chapter 1 Section Z10. (Owner submits a Conduct of
(& Engineering Request for Variance or Alternate Method, LANL Form 2137)
4. The alternate method or variance (with duration, if applicable) must be approved by the
CPSO and the Site Chief Engineer.
5. Approval of an alternate method must be based on establishing a level of worker safety

consistent with the requirements of 10 CFR 851.

Programs in similar industries and national standards were used in the generation of this program. Industries include White
Sands Test Facility (NASA) and Savannah River Site (DOE). Primary national standards and guidelines used: NBIC,
Code of Federal Regulations, API, and the ASME Boiler and Pressure Vessel and B31 series codes.
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6. Variance approvals must be documented and maintained with the pressure system
documentation package
a. The master list of approved variances, alternate methods and clarifications is\&.
maintained on the Engineering websites. 0‘
b. Variances cannot conflict with a Safety Basis. *é
Q
7. Extension of variances will not be granted without justification by the Re %stor, the
Design Authority Representative (if assigned), and the LANL Owni nager (FOD

B.

or RAD); see ESM Chapter 1 Section Z10 and Form 2137. Extensions'will be
processed as a revision to the original request. Documentation pgé¥ded with the
extension request will be current and support the justificatiorax est.
)
8. Variances to code are not allowed for new ASME code—c@pliant pressure
construction. R

<
9. Alternative Methods are used to document altern@es allowed by code.
Ko
QUALIFICATION REQUIREMEN'I;&,%
Nz
Pressure Safety Officers (PSO) Q,\

LANL Pressure Safety Officers (PSOs) @II be trained and qualified in accordance with
requirements stipulated in Qualifica%?%tandard QS-CT-LANL-QS-319 or its successor.

NOTE: The PSOs qualificatio ‘bdard has different duty areas of responsibilities and the
PSO may or may not be quaﬁe depending on the type of work being performed. The current
official qualifications are n@Mmtained in UTrain, but quick reference is located on the Pressure
Protection Program pa@vith the title “Pressure Safety: Officer Qualification Status.”
PSO@Qﬁty Area ASME B31 Code Training Plan (TP)
o A None 11957
>

O B B31.3 11958

B31.9 11959

C
D B3l.1 11960

E B31.8 11961

Pressure System Designers’

1. The Designer is the person in charge of the engineering design of a piping system and
shall be experienced in the use of the applicable ASME Code. The qualifications and
experience required of the Designer will depend on the complexity and criticality of the

" ASME

B31.3 Article 301.1 Qualifications of the Designer
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C.

Owner’s Inspectors8

1.

system and the nature of the individual’s experience. The Designer shall meet at least
one of the following criteria:

a. Completion of an Accreditation Board for Engineering and Technology (ABET) .
accredited or equivalent engineering degree, requiring the equivalent of at leas
years of study, plus a minimum of 5 years of experience in the design of re

pressure piping. <
%0
b.  Professional Engineering registration, recognized by the local juris&'@ti n, and
experience in the design of related pressure piping. Q

c. Completion of an accredited engineering technician or asso @}s degree, requiring
the equivalent of at least 2 years of study, plus a minim@ 10 years of
experience in the design of related pressure piping. RN

d. Fifteen (15) years of experience in the design of'ﬁ&ted pressure piping.
Q

e. Experience in the design of related pressure@%ing is satisfied by piping design
experience that includes design calculatigfis for pressure, sustained and occasional
loads, and piping flexibility. <

X
>
Q

AN

The owner’s Inspector shall han\lot less than 10 years of experience in the design,

fabrication, or inspection of i strial pressure piping each 20% of satisfactorily

completed work toward ancpngineering degree recognized by the Accreditation Board

for Engineering and Tee@blogy (Three Park Avenue, New York, NY) shall be
considered equivale%'ﬁo 1 year of experience, up to 5 years total. (B31.3 340.21-340.4)

It is the owner’&%sponsibility, exercised through the owner’s Inspector, to verify that
all required inations and testing have been completed and to inspect the piping to
the exten essary to be satisfied that it conforms to all applicable examination
requir ts of the code and of the engineering design. (B31.3 340.2)

%wner’s Inspector and the Inspector’s delegates shall have access to any place

ere work concerned with the piping installation is being performed. This includes
manufacture, fabrication, heat treatment, assembly, erection, examination, and testing
of the piping. They shall have the right to audit any examination, to inspect the piping
using any examination method specified by the engineering design, and to review all
certifications and records necessary to satisfy the owner’s responsibility; to verify that
all required examinations and testing have been completed and to inspect the piping to
the extent necessary to be satisfied that it conforms to all applicable examination
requirements of the code and of the engineering design. (B31.3 340.2 and 340.3)

The Owner’s Inspection program is implemented by CM-CE (Project Field
Engineering).

If personnel qualified as Pressure Safety Officers have the code-required experience,
they may be granted the authority of the Owner’s Inspector or the Owner’s Inspector

8 ASME B31.3 Article 340.4 Qualifications of the Owner’s Inspector
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D. Examiners

1.

6.

work being performed. The current official qualifications are mainta

Designee by Construction Management per the duty areas shown above under PSO
qualification.

a. PSOs acting for the Owner’s Inspector must follow the requirements of the V.
Owner’s Inspector program including utilization of the appropriate check Ii9t§
and the designated mandatory inspection points.

NOTE: The Owner Inspector qualification standard has different duty are é

responsibilities and the PSO may or may not be qualified depending on t ype of
n UTrain, but

quick reference is located on the Construction Management site wnq e title “LANL
Owner’s Inspectors.” §°
x

&
Examiners shall have training and experience commen&ate with the needs of the
specified examinations. (B31.3 342.1) 0@,

The employer shall certify records of the ex uters employed, showing dates and
results of personnel qualifications, and shalmaintain them and make them available to
the Inspector. (B31.3 342.1) >

Examiners are assigned by the R \915|ble Line Manager (RLM) in accordance with
LANL Policy P330-8, paragra@ .6. This procedure applies LANL wide, and the
document is for Inspection aqd sts required for acceptance.

An example of requwed@de Examination is for pneumatically tested, pressure systems
an assembly tubing @ﬂponents for a piping systems meeting the scope of B31.3 would
need examination ¥ accordance with B31.3 341.4.1(a)(4) “When pneumatic testing is
to be performe@call threaded, bolted, and other mechanical joints shall be examined”.

The exa vﬁ& shall provide the Inspector with a certification that all the quality control
requw &ts of the code and of the engineering design have been carried out. (Normal
flg' 1 4.1(c)).

‘?M Chapter 13 Volume 6, Welding Inspection and General NDE, contains LANL
NDE qualifications.

E. ,x,;}}essu re Safety Committee

)

The Pressure Safety Committee (also known as Chapter 17 Technical Committee) is
chaired by the CPSO (POC of ESM Chapter 17). Members are appointed by the CPSO
and typically include the PSOs and others from around the laboratory whom the CPSO
may call upon to review and provide input as requested on variances, alternate
methods, clarifications, and interpretations with respect to Chapter 17.

SMEs are not permanent members of the pressure safety committee but have
experience in areas relevant to the topic of discussion. For example, a welding SME
may be engaged on welding or brazing questions but their involvement is not required
when evaluating a pressure system that will be assembled with compression fittings.
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Attachment GEN-1 — Definitions And Acronyms

RECORD OF REVISIONS

Rev Date Description POC RM&.
Pal
0 9/17/2014 | Initial issue as GEN-1. Formerly Subsection | Ari Ben Swartz, | Larr, &en,
5.0 of Section | of chapter. ES-EPD B
1 3/15/2016 | Removed reference to ML-1/2 for NCRs. Ari Ben Swartz\gfza’rry Goen,
ES-EPD Y| ES-DO
‘b\
Definitions and Acronyms @Q
&

Alteration — The change of a pressure-boundary component that changes@e original design structure.
Does not include the removal and replacement of components, but mo@eation of the component itself
(e.g., welding an additional port to a U-stamped vessel). (*d)

ASME B31 - American Society of Mechanical Engineers Piping&'des.
O’
ASME BPVC - American Society of Mechanical Engineq@%oiler and Pressure Vessel Code.

Asset Suite — Name of LANL’s Computerized Mainten}&e and Management System (CMMS) Ventyx
software package that includes the Master Equipm st. Required by this pressure safety program for
tracking facility and utility relief valve testing, VGSSE inspections, and flex hose inspections. Formerly
PassPort. QO

Authorized Inspector (Al) — An inspect r:p%ularly employed by an ASME accredited Authorized
Inspection Agency in accordance with theequirements in the latest edition of ASME QAI-1.

Category D fluid — A fluid servi ich is nonflammable, nontoxic, not damaging to human tissues,
does not exceed 150 psig, and t& sign temperature is between —20 °F to 366 °F [ASME B31.3].

Category M fluid — A quid@vice in which the potential for personnel exposure is judged to be
significant and in which a8ingle exposure to a very small quantity of a toxic fluid, caused by leakage, can
produce serious irrevegsfdle harm to persons on breathing or bodily contact, even when prompt restorative
measures are taken@om ASME B31.3 300.2 definition for fluid service].

Certification —@?requirements of this document have been met and CPSO or delegate has approved
pressure sys i for use. Is not to be understood as an ASME or NBIC certification, it is only a permit to
operate essure system, granted by the CPSO.

Ched{valve — (see system interaction below) — A spring loaded poppet valve that has one flow direction
t@% system contents from back flowing.

CMMS - Computerized Maintenance Management System (See Asset Suite).

Code equivalent — A pressure vessel or other component that, through documentation, proves that the
design meets all of the design, fabrication, test, and inspection requirements established by the applicable
code, but does not have a code stamp and does not require a code certified Inspector.

Code non-compliance — A violation of a national consensus code (e.g., ASME, UPC), or the lack of
documentation demonstrating code-equivalent fabrication.

Code of Record — The codes and standards (by year) used to perform the design and construction are
considered the code of record (COR). (see ESM Chapter 1 Section Z10 - General Requirements for all
Disciplines/Chapters)
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Components — The set of items within a piping system that are joined together to make up a functioning
process. Piping components are a sub-set of all components in a piping system. See definition of Piping
Components below for those components which are within the scope of the B31 pressure piping codes.
Other components that make up a process (pumps, heat exchangers, etc.) are designed and fabricatedi{,-
accordance with other industry codes and standards. Acceptable component acronyms for design 0‘
documents, labels, and CMMS are addressed in ESM Chapter 1 Sections 200 and 230.

Corrosive service — A fluid service in which the internal fluid, or external environment, is Q@%cted to
produce a progressive deterioration in the pressure boundary material. S

CPSO - Chief Pressure Safety Officer. Point of Contact (POC) for this chapter and @Q{he LANL
Pressure Safety Program. Final approver in system certification. Is a subject mat@expert in pressure
systems design, will assist system owners with applicable codes for pressure s design. Reviews and
approves variations and alternate methods. May delegate certain functions Q essure Safety Officers.

Cryogenic fluids — Fluids with a normal boiling point below -200 °F.$r fluids (e.g., CO,,
refrigerants, etc.) that are not necessarily considered cryogenic must & en into consideration as having
similar pressure hazards as that of cryogenics. QG‘,

Damage ratio: A damaged rupture disk will burst at some pregsure other than that predicted. This
disparity can be reported by a value called the "damage ra '(@%The damage ratio is equal to the actual
burst pressure of a damaged disk divided by the stamp st pressure. A damage ratio of 1 or less
provides assurance that the disk, even damaged, will bgyst at or below the stamped burst pressure, while a
value higher than one would indicate the actual bL&n&ressure could exceed the stamped burst pressure.
As an example, a damaged disk with a 100 psi ped burst pressure and a damage ratio of 1.5 could
have an actual burst pressure of 150 psig. Thisnformation can be provided by the burst disk
manufacturer. Q'

DCF - Design Change Form. See A ﬁSl?. Used to make permanent modifications to configuration
controlled structures, systems, an ponents (SSCs) in hazard category 2 and 3 nuclear facilities, and
high and moderate hazard non-r&fsl ar facilities.

Deputy Chief Pressure S fa?Officer — Delegated by the CPSO. Alternate POC for this Chapter. Has

signature authority for fi pproval of pressure system documentation packages.

Q
Design pressure%§ﬁgn Pressure is that pressure determined by the designer, for which the system or

component must gperate at worst case conditions/temperatures during normal operation (see ASME
Section VIII Dy T, Part UG-21 and B31.3 Para. 301.2). Basically, the final design temperature and
design pres are that combination that gives the most critical result in terms of stresses and forces. It is
commor%&lled the concurrent temperature and pressure that requires the thickest-wall pipe or highest
rating o; e components.
»

r — A vacuum flask or vacuum-insulated shipping container used for storage of cryogenic fluids.
Named for the inventor, Sir James Dewar.

Engineering calculation — Formal document performed in accordance with AP-341-605 (or equivalent
for R&D) on all pressure relief valves, and as required by the applicable ASME code.

Engineering Services Division — Performs or facilitates detailed calculations and other design functions
to aid PSO and system owners.

ESM - LANL Engineering Standards Manual (STD-342-100) mandated by P342.

Examiner — An individual with the training and experience commensurate with the needs of the specified
examinations. It is the person who performs the quality control examinations and is performed by the
manufacturer, fabricator, or erector. See ASME B31.3 Chapter VI, paragraph 341.
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Excluded systems — Pressure systems that are not considered to be within the scope of the pressure safety
program. Examples include, but are not limited to: vehicle pneumatic systems, propane-powered
vehicles, and garden irrigation systems.

Exempt System — A system that by virtue of its design features is not required to meet code; the nor&'
toxic material is being used at 75 F maximum and less than 15 psig with no possibility of over pﬁ&@ e.

Existing pressure system - Existing systems are all installed pressure systems (post construc&'&n) of
which Legacy Pressure Systems are a subset. ‘\

)
Facility pressure system — Any liquid or gas pressure system that is maintained by t &cility operations
director, or where the cost of maintenance or repair is paid for by the facility or in ion, not directly by
the program it supports. Normally either a utility proper or found in utility ro at provide building
services (e.g., building heating boilers, instrument air system, etc.). See pro matic pressure system
for that definition. &

Fault condition — Any failure caused by component failure, human er’@chemical reaction, or
environmental conditions that may cause an increase in pressure zgg@e the MAWP of the component or
system.

. . O .
Flexible element — A flexible element of a pressure or vac \'system including hoses, used in place of a

pipe or rigid metal tubing. Also referred to as flexible tybigy or flex-hoses.
Fluid — A chemical in gaseous or liquid (or sometil%&olid) state which can be pressurized or be the
pressure source in a pressure system. 0\'
FS categories — LANL-specific fluid service c&gory which allows a graded approach for deficiency
resolution in existing systems for both pre vessels and piping. LANL fluid services are based on the
fluid categories defined by ASME BSl.&ragraph 300.2, thus:?

o FS1- Fluid systems for whi uid category has been determined to be either Category M or

High Pressure as definedgn ASME B31.3, where these categories are defined as follows:

o Category M: Qid service in which the potential for personnel exposure is judged to be
significant in which a single exposure to a very small quantify of a toxic fluid, caused
by leak an produce serious irreversible harm to persons on breathing or bodily contact,
evep n prompt restorative measures are taken.

o] HigfyPressure Fluid Service: Pressure in excess of that allowed by the ASME B16.5 Class

,%BOO rating for the specified design temperature and material group (see full definition
Q

elow).
o @ - Fluid systems not FS1 or FS3. Here, the fluid category is or would equate to Normal as
\‘i’defined in ASME B31.3 (i.e., not Cat D, M, or High Pressure).? Steam and hot water systems
&‘Q above 180 °F 3
e FS3 - Fluid systems for which the fluid category is or would equate to Category D as defined in
ASME B31.3, thus: 1) the fluid handled is nonflammable, nontoxic, and not damaging to human

1 Similarly, a graded approach can be found in AP1 570 “Piping Inspection Code.” FS Categories are fluid categories, not ASME
Code categories. FS categories are not intended to provide design guidance (e.g., an FS1 pressure system does not necessarily
need to be designed and built for ASME Category M fluid service, unless of course the system contains fluids that meet the
ASME definition of Category M). Where consensus cannot be reached, the CPSO makes the final determination of fluid
service category.

2 “Equate to” appears here (and for FS3) so that piping subject to B31 codes other than B31.3 can use the FS definitions which
are largely based on B31.3 definitions.

3 Because steam is damaging to human tissue, LANL chooses to treat as FS2 for deficiency resolution reasons.
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tissues; 2) the design gage pressure does not exceed 150 psig; and 3) the design temperature is
from -20°F through 366°F.

Note: FS Categories are a designation of the most stringent requirements within a given system.
They are not necessarily the appropriate requirements for every item within a system. Appropri
designation of the subsystems within a system is allowed with concurrence of the PSO. For O
example, an ambient temperature, B31.3 high-pressure nitrogen gas system at 10,000 psig.iStan FS1
system. If a regulator is used to drop the pressure to 1,500 psig (less than the rating re$ ment for
a high pressure system), and there is appropriately sized pressure relief protection, theitems of this
subsystem could be classified as FS2. Grace periods of ESM Chapter 17 for F Id then be
applicable to those items. However, the overall designation of FS1 would remginyfor the system.

Good operating history - is defined as service history of an existing pressure m, where a record of
successful service may be created by the System Owner confirming that no res have occurred in the
system pressure boundary, that no pressure or temperature transients hav urred which exceeded the
system design basis, and that personnel have not been harmed while o&@ ing or in close proximity to the
system.

High pressure fluid service — Pressure in excess of that allowedﬁ the ASME B16.5 Class 2500 flange
rating for the specified design temperature and material gro Nhis category depends on material type at
temperature. The chart below is only one example usm% table data to illustrate the function of
temperature versus pressure for Type 304 stainless (for Wiich “high pressure” could be as low as 345 psig
at 1,500 degrees F). See also Chapter IX of ASMK

Normal Fluid Cat PressuQQimit (Vert Axis) for Temps of -20
to 1500 deg F for E%tainless (above line is HP regime)
6000 N

5000 ‘sv\

oo _cl;v \
&

3000 B

@

E)Z
-/
/

~
P
. 0 ;
x o o o o o (=] o o o o o o o o o o
(] o o o o o o o o o o o o o o o
' — N ™ < [To] © N~ [¢°] (@] o — N ™ < Yol
- - - - - -

Hydraulic systems — Those systems which use an incompressible fluid as the pressure media to perform
work. These systems normally include pumps, piping, pressure safety valves, and accumulators.

Hydrostatic test — A test performed on a pressure vessel or system in which the vessel or system is filled
with a liquid (usually water) and pressurized to a designated level.

In Service leak test — Joint examination at normal operating conditions to verify absence of leakage.
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Inspector — Verifies all required examinations and testing have been completed and inspects to the extent
necessary to be satisfied that the design of the system conforms to all applicable examination
requirements of the Code and of the engineering design (see ASME B31.3, Chapter VI, 340).

IRM - Information Resource Management — the Pressure Safety Program utilizes a dedicated server\%'
Pressure System Certification System. Contact the CPSO for access to the database. éb

Leak test — A general term used to describe a pressure test which proves the integrity of a ;gtsgure
boundary. More specific terms are: hydrostatic leak test, hydro-pneumatic leak test, pnet@ ic leak test,
initial service leak test, and sensitive leak test. These tests are described in ASME B ection 345.

Legacy pressure system - Systems that were operational as of March 10, 2009 (W&;] SM Chapter 17
revision 0 was issued) are considered legacy pressure systems. éé

the vapor of the liquid mixed or unmixed with air is dangerous to life wagd'inhaled. This class includes

Lethal substance — Poisonous gases or liquids of such a nature that a ver§@}" amount of the gas or of
substances of this nature, which are stored under pressure or may ge@h e a pressure if stored in a closed

vessel. 0@9
Major system modification — Term used by the pressure proggam only, the addition of or modification to
a pressure vessel, removal of a pressure relief device, repl ent of a pressure relief device that is not an

exact replacement or engineered equivalent, modificatioQb the pressure relief path that materially
changes its capacity, or any other change which calls_i@io question the capacity or set point of the relief
device(s). Major system modifications require reggr ication of the system.

Manufacturer's service rating — The service ﬁt?m (MAWP and design temperature) of a component,
pipe, or tube available on the open market yaﬁch has been designed and tested to a recognized guideline

or standard. @

Maximum allowable working pres@ﬁ’e (MAWP) — Typically stamped on individual components (or
sub-components) of a pressure s . Is the maximum permissible pressure (internal or external) of a
pressure component (or systﬁhen operated in its normal operating position at the designated
coincident temperature specifjed for that pressure using the code ratings. It is the least of the values
found for maximum allowghble working pressure for any of the essential pressurized components of a
pressure system as ef@d in ASME Section VIII Div 1, Part UG-98 (see also Part UG-23). Value is
typically less than-&component burst pressure by a factor of safety used by the ASME Code.

Maximum o w?ng pressure (MOP) — The maximum intended operating pressure, typically less than
the MAW{@%revent premature system leakage through pressure-relieving devices.

Minor r%t—compliance — A LANL self-imposed requirement that is not a violation of a DOE policy
dir@ or a national consensus code; e.g., missing/loose pipe brackets or unlabeled components.

I\?ISbiIe pressure containers — Pressure vessels designed for travel on streets and highways; e.g., tube
trailers, cryogen tankers, and other vessels mounted on trailers, trucks, etc. [ASME B&PV Code
Section XI1].

Modification — Any pressure system component change, addition, or deletion other than replacement of
components with similar performance characteristics such as flow capacity and strength. This definition
does not include alteration of pressure-boundary components (e.g., welding additional ports to pressure-
bearing component — see “Alteration”).

Non-conformance report (NCR) — Process defined in LANL Procedure P 330-6.
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Non-destructive examination (NDE) — Examinations including visual examination, radiographic
examination, ultrasonic examination, and dye-penetrant testing used to qualify the condition of a pressure
vessel or component. At LANL, regulated by ESM Chapter 13 VVolume 6.

Non-hazardous fluids — Any fluid or mixture that is nonflammable, nontoxic, and is not corrosive. &'
Cryogenic fluids are considered hazardous. Q

Normal fluid service — A fluid service pertaining to most piping covered by the B31.3 Code p{t not
subject to the B31.3 rules for Category M, Category D, or High Pressure fluid services. [B3%3, 300.2]

Operating pressure — A pressure less than the MAWP at which the system is horm erated.

Operating temperature — A temperature between the lower and upper design temgoratures of the
pressure system or component. 6

Out-of-service system — A system that is formally designated inactive or, a@l use.

Owner — While DOE owns the pressure systems at LANL (except ven@& owned), day-to-day fulfillment
of the codes’ Owner role is by the LANL Design Authority (Site Chigf Engineer; see also ESM Chapter 1
Section Z10 regarding delegation). Owner’s Representative is an t of the Owner. System Owner is
the user (see definition below). o

Pilot-operated pressure relief valve — A pressure relief in which the major relieving device is
combined with and is controlled by a self-actuated auxi pressure relief valve (commonly used in
hydraulic systems and some steam systems). QQ‘

Piping components — Mechanical elements sui :&é for joining or assembly into pressure-tight fluid-

containing piping systems. Components incl &ipe, tubing, fittings, flanges, gaskets, bolting, valves,
and devices such as expansion joints, flexjlsje joints, pressure hoses, traps, strainers, inline portions of
instruments, and separators [ASME B?( ' 300.2]

Pneumatic test — A test perform pressure system or component in which a gas is introduced and
pressurized to a designated leveldn a manner prescribed in the applicable code.

Poly tubing — Term used fo@%ny types of flexible polymer tubing. Examples include Poly-Flo® and
Tygon®. ‘b&

Portable pressure e@%fs — Pressure vessels easily transported from one location to another but without
mobile gear attacl{ad”” Examples include portable Dewars, Department of Transportation (DOT)
compressed gage inders, and sample bottles (e.g., Hoke bottle, Swagelok sample cylinders).

Pressure Ripe — A relatively heavy-walled tubular fluid container/transporter that is normally attached or
connect fittings or components with threads or welds.

Pr e qualification test — A pressure test performed above the MAWP (may assume design pressure)
a non-hazardous fluid to ensure the integrity of the pressure system, or component. For example
see ASME Section VIII Div 1 Part UG-99, UG-100, and UG-101 for further information.

Pressure relief valve (PRV) — Most common and preferred term for pressure protection valves at LANL
used for a pressure relief valve which is actuated by inlet static pressure that opens in proportion to the
increase in pressure over the opening pressure (typically liquid use).

Pressure safety valve (PSV) — Also known as a Pressure Relief Valve (PRV). A pressure relief device
that is designed to re-close and prevent the further flow of fluid after normal conditions have been
restored (typically gas or vapor service).

Pressure system — One or more items that fall within the scope of an ASME code.
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Pressure tubing — Different from “Pressure Pipe.” Is a relatively thin-walled tubular fluid
container/transporter that is normally suitable for bending and is attached or connected by flared fittings,
compression type fittings, or welding.

Pressure vessel — Containers for the containment of pressurized fluids, either internal or external. V’
Excluded are pipe runs; however, a vessel may be fabricated from a section of pipe if the constru &
conforms to ASME code requirements. For this program, storage vessels such as 55-gallon dr{ are not
considered pressure vessels and must not be pressurized by an external source. Q

Programmatic pressure system — Any gas or liquid pressure system which is used fO\@ing,
manufacturing, research purposes, or used in support of testing, manufacturing, rese processes.
Maintenance or repair of these systems is normally both directly paid for and perf@ed by the program,
not the facility (see facility pressure system for that definition).

Proof test — A pressure test performed to establish the maximum allowab ﬁ}rking pressure of a vessel,
system, or component thereof when the strength cannot be computed @satisfactory assurance of
accuracy. This test will be performed in a manner equivalent to one e methods specified in
paragraph UG-101 of the ASME Boiler and Pressure Vessel CodeQ tion VIII, Division 1.

PSCS - Pressure Safety Certification System is the ES-EPD mgdpaged database for pressure system
certification, pressure safety document repository, and trackig program for programmatic relief valve
testing, vessel inspections, and flex hose inspections. \c}

PSO — Pressure Safety Officer. Person familiar wi ME code and who performs system certification
reviews (per this document) of pressure systems.il.o required to perform design calculations, but aids

system owners in compliance with this proced nd the use of the ASME code. A PSO can request an
alternate or designee to help perform the fu&p\jons defined in this document upon approval of the CPSO.

RAD - Responsible Associate Directo'L@
Relief valve — PRV designed for l@ or liquid mixed with steam or gas.

Reversal ratio: Is equal to the@ual burst pressure of a rupture disk installed in reverse divided by
stamped burst pressure. If the'Value is one or less, the disk will relieve at or below its stamped burst
pressure even when inst in reverse. If the value is greater than one, the actual burst pressure will be
greater than the stamp@burst pressure. This information can be provided by the rupture disk
manufacturer. .

Rupture disk @'ce — Also known as burst disk. A non-closing pressure relief device actuated by inlet
pressure an &slgned to remain open after operation. The device performs its function by bursting a
pressur aining disk.

Safe lief valve — A pressure relief valve characterized by rapid opening or pop action or by opening
i ortion to the increase in pressure over the opening pressure. Used for compressible or
incompressible fluids.

Safety valve — A pressure relief valve actuated by inlet pressure and characterized by rapid opening or
pop action. Normally used to relieve compressible fluids.

Set pressure — Set pressure is the value of increasing inlet static pressure at which a pressure relief device
displays one of the operational characteristics as defined by opening pressure, popping pressure, start-to-
leak pressure, burst pressure or breaking pressure.* Measured at the pressure relief valve inlet, at which
there is a measurable lift, or at which discharge of a fluid becomes continuous. The terms open pressure,
relief pressure, cracking pressure, and set points are equivalent when testing valves.

4 ASME Section VIII, Division 1, 2007 edition, footnote 61
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Source pressure — The pressure supply source that provides pressure to a system. Examples include: gas
cylinder, pump, heated vessel (boiler), cryogen Dewar, trapped cryogen expansion, chemical reaction, etc.
Is not a regulated pressure.

SCFM - Standard cubic feet per minute evaluated at 14.7 psia, 58 °F, and 36% relative humidity. &'

Stop valve — A valve that is installed between the piping or component being protected and its p@?ctive
device (e.g., PRV) or between the protective device and the point of discharge. Although alloyéd by the
ASME code, this design scenario is discouraged. Designs using stop valves in any manner is not
allowed by the ASME code must be approved by the CPSO.® \Q,

Sub-component — Term used to describe an element which together with other ele@ S comprise a
component. For example: A boiler can be a component of a steam system, but t@oiler itself is made up
of sub-components (shell, tubes, PRV, etc.). .

N
Supporting piping systems — Term shall be considered any and or all thé\p#ping necessary for the
function of the process or system for all pressure vessels, boilers, and gi¥€ceivers. Piping that is attached

in excess of that required for the process or system operation is not “‘gupporting piping”. For LANL, new
system boundary rules are defined by ESM Chapter 1, Section ZZ@Xisting may not always conform)
and Chapter 1, Section 210, Attachment A lists existing system§and general boundaries. In practical
applications to separate “supporting piping” from non-sup @ng piping, a unique pressure safety system
identification number in accordance with ESM Chapter{&(/ill be used to identify piping that is
considered to be non-supporting piping.

System — For this chapter, a combination of multile components (and possibly subcomponents) which
together make a pressure system. Example 1: eam system can be comprised of two main
components: The boiler and the steam pipi hich runs throughout a building. Example 2: A gas
chromatograph system may consist of a Ination of components (or sub-components) such as: gas
cylinder, manual valves, tubing, pres&&e ransducers, flexible hoses, vacuum pump, and the GC.

System interaction — Interactionshong pressure systems that may cause a system to be over
pressurized, or cause unwante @C]‘?xture of separate fluids, which necessitates the evaluation of all system
interfaces (e,g., determinatign ef check valve installation and placement). In extreme cases could warrant
the use of dual check valye¥placed in series.

System owner — T fn%ividual responsible for the overall operation, maintenance, design (code
compliance), docupgentation, and/or construction of a pressure system.

Tank - A cor@wr whose contents are maintained at atmospheric pressure or below 15 psig at all times,
and cannpt e pressurized above 15 psig, even during fault conditions.

Test agticle — An excluded pressure system/component. A component or system of components provided
b dor, or is part of a research and design deliverable. It is temporarily installed in LANL facilities
exChusively for the purpose of being tested for data purposes, or destructive purposes. Included in this
definition are those test articles that are being designed by LANL personnel, which are considered
product, and must undergo numerous design changes, modifications, and alterations.

Examples of excluded test article systems include flight hardware such as: WR pressure components and
systems (e.g., vehicle-specific flight-weight tritium reservoirs and associated flight-weight
plumbing/components), or space vehicle pressure components and systems (e.g., vehicle flight-weight
propulsion or hydraulic systems/components). However, pressure systems that support the design, testing
and/or evaluation of such hardware are not excluded.

5 See ASME B31.3 paragraph 322.6.1
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Vacuum system — An assembly of components which may include vessels, piping, valves, relief devices,
flex hoses, gages, etc., operated with the internal pressure reduced to a level less than that of the
surrounding atmosphere. Some vacuum systems can be subjected to a positive pressure because of
vacuum break and purging capabilities. .
&

Vacuum vessel — A vessel operated with the internal pressure reduced to a level less than that of
surrounding atmosphere.

Vendor-owned equipment - Pressure vessels and/or equipment owned by a vendor to trangﬁgrt, store
fluids or gases, or to perform a support function on LANL property. \q,

Vessel — For the purpose of this program, any pressure chamber, regardless of for &ads (e.g., dished,

concave, convex, etc.) or cylindrical shape, which has been installed into a press@system that can,
through normal operation or fault conditions, be pressurized above 15 psig. -

N
Volumetric weld examination — Examination of a full penetration weld @x-ray or ultrasonic testing.
Q
&
o
&
>
Q
&Q
Q
<
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RECORD OF REVISIONS

Rev. 0, 9/17/2014

Rev Date Description POC RM
0 9/17/2014 | Initial issue. Formerly Subsection 7.0 of Ari Ben Swartz, Larry Goen, Q*
Section | rev. 3. ES-EPD ES-DO
o
Contact the Standards POC for upkeep, interpretation, and variancg@s.
O
Chapter 17 Pressure Safety POC and Committee ‘b\‘
"
This document is online at http://engstandards.lanl.gov &
%Q»
Systems Excluded from Pressure Safety Program NS
oo
Note: Excluded-from-walkdown column refers to invent ort circa 1999-2001, not entire program.
A
Type of system 4] v Excluded from Excluded
\‘Q walk-downs but | from pressure
Q included in safety
A \g program program
-
Domestic potable water systems designed{e&niversal Plumbing Code (UPC) v
N
Chilled water systems (except radiag&ontaminated) v
Q
Systems under NFPA >
v
Fire suppression syste %vered by NFPA Codes and Standards [e.g.,
NFPA 13 (sprinkle d NFPA 14 (standpipes)]. Natural gas systems
from the service r to the appliance meeting NFPA requirements.
Q
Fire extin L&WS covered by 29 CFR 1910 and NFPA 10
Q v
O
Cor%@nstrument, and shop air or inert gas piping systems with MAWP not v
t ed 150 psig and line sizes not to exceed NPS 3/8”
Gloveboxes (design pressure less than 15 psig) v
Fuel storage pressure systems supplied with licensed motorized vehicles and v
meeting applicable DOT regulatory requirements
Temporary non-LANL owned construction or maintenance related systems v
Vent or drain systems that are open to the atmosphere at all times,
including storage tanks (open to the atmosphere at all times) that only v
are subjected to hydrostatic pressure and that comply with the
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Type of system

Excluded from
walk-downs but
included in
program

Excluded
from pressure
safety

program Nf&*
i
A

applicable American Petroleum Institute (API) or Underwriters
Laboratories Incorporated (UL) standards.

Q
N

Self-contained pressure eye wash systems, provided over pressure protection
devices are periodically tested or replaced in accordance with manufacturer’s
recommendation

DOT specification containers periodically retested and re-qualified strictly in
accordance with 49CFR180, provided that the owner’s OSHA inspection
requirements of 29 CFR 1910.101 are met. (e.g. DOT gas cylinders)

4

R\Y

@Q»
X0

Natural gas distribution systems covered by DOT or 49CFR192 or othe
monitoring/maintenance regulation

3
Facility water and sewer systems such as drinking fountains, fa E& garden
hoses lawn sprinkler systems, and the like that are not governadg®oy ASME
BPV or B31 codes’ Q

O

\Y
Packaged refrigeration (to include HVAC and refrigﬁ&ors) units bought
commercially, off-the-shelf, without modificati‘(ﬁo subject to B31.5

Facility water wells, water tanks, and Watg{@ribution piping not subject to
B31 codes. 2 QQ

Welding, brazing, or soldering equéglevnt covered by other standards, for
example CGA or 29CFR1910. J

Commercially available a

A4
I&p&tive fuel vehicles, such as propane-powered
vehicles (49 CFR)

A\ °

N\
Test Articles, flighf'b%ight, flight vehicle pressure systems (e.g. space vehicle
propulsion sysh&ﬁt and weapon gas systems)

Test Arti

s defined in Section | Attachment 1-1 Definitions) and Test
Avrticle ems must be shielded to prevent possibility of personnel injury;

ho 7 pressure systems that support the design, testing and/or evaluation of
s@ ardware are not excluded.®

Pressure relief protection on commercially-available, off-the-shelf
(COTS) systems

Pressure vessels in COTS systems

! These are governed by the LANL-adopted plumbing code (see ESM Ch 16) or other non
2 |bid

-ASME document.

3 All research and development systems that must undergo continuous design changes must be reviewed by the CPSO
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1. Excluded Pressure Vessels, Relief Devices, and Systems

A.  Excluded Pressure Systems (in addition to table above; in case of conflict, most stringent applies
and contact CPSO). g
N
CAUTION: Pressure systems, regardless of whether excluded or in this program, must @
designed with appropriately sized pressure relief/vent systems and included ighe LANL
maintenance process. For example, water holding tanks filled by pumps a a\Considered
excluded from this program; however, if the original pump on the wa k is replaced,
a design review should be performed to ensure the pumping capac'QfIQO he new pump
will not “out-flow” the capacity of the existing vent system. »

1. Pressure systems and/or components of pressure systems tha&énnot under any
circumstance be designed in accordance with the ASME r and Pressure Vessel Code
or the B31 piping codes or Chapter 17 Section NASM quivalent.

x

a. These items shall be shielded behind blast (@gﬁainment designed to withstand the
explosive forces and release of shrapneLiﬁhe event of over pressurization. Only
after sufficiently designed shielding @Been installed to protect the work force
may the pressure system or COWB be considered excluded from the pressure
safety program and the require s of this document. They are not considered
excluded without the proteo{c@shielding.

N

NOTE: Prior to determining t pressure system cannot be designed in accordance
with the codes, the owner au$ esigner shall consider equivalency provisions in
10CFR851, Appendix A 4, Section (c) (Att. REF-1 of this chapter) which provides
an alternate methodol@ 0 be invoked in cases when codes are not applicable.

N
b. Items that 49 not pose a risk to personnel and where the risk of damage or system
loss i ptable to the CPSO do not have to comply with the requirements of
ES apter 17. To apply this exclusion, two items must be satisfied:
é} The adequacy of the shielding to protect personnel from the potential
6% failure of the pressurized components must be verified.
‘b} 2) Adequate documented controls must be in place to prevent inadvertent
\Q pressurization when personnel are not protected by the shielding, for
@QJ example
@3 i Disconnection of all pressure sources
& ii. Double block-and-bleed of all pressurization sources
2. Temporary non-LANL-owned construction- or maintenance-related systems provided the
hazards to personnel are low and the operating subcontractor is contractually obligated to
meet, and demonstrates compliance with, all applicable Federal, State and local safety
regulations.
3. Commercially-available, off-the-shelf (COTS) equipment such as tools, gas

chromatographs and mass spectrometers. However, when connected to a pressure source,
the pressure source hardware is not excluded and must be designed per ASME B31.3.
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a. Program does include modified or custom fabricated/assembled systems.
b. Program does require a temperature and pressure rating of the COTS, and the
COTS item will be treated as pressure system component. *\b‘

C. Relief devices and vessels included as COTS will be included into the L@&
maintenance processes. LANL may elect not to perform maintena n the
items until the manufacturer’s warranty has expired. %{

d. Design calculations are not required for package systems (e. ﬁf lers, air-
compressors, or hydraulic power units) built by a reputablénanufacturer that are
not of unique design, with a retrievable model numbe h package units must
be readily found in a catalog, or manufacturer’s inv@y, with proven design
reliability. However, manufacturers data reports €% U-1, U-1A), and system
drawings (to include schematics) must be mau{@, ed in the pressure system
documentation package.

Drawings must be updated, and cal ons must be performed to prove

e. Modification or an alteration to the§/ ackage systems voids this exemption.
i
compliance with the appllcable

4. Pre-packaged, unmodified, and oﬁﬁ&%helf hydraulic power units (piping systems
connected to such hydraulic unlts&re not exempt if not designed and installed by the
hydraulic unit manufacturer). <y

5. Gloveboxes alone are ew d; however, purge and other pressure systems that interface
with gloveboxes musb@ e pressure relief that meets the requirements of ASME Section
VIII, Division 1 P@Qﬂ -125 to keep the glovebox from being overpressurized.*

6. Vacuum sysge&c"ﬁot pressurized internally or externally by a pressure source that is
greater tha psig (source pressure can either be internal chemical reaction, or external

pressur&@ rce) which is either temporarily or permanently connected.®
B. Excluded.@s%sure Vessels
1. &QT anks and low pressure vessels that cannot accumulate above 15 psig.
Qx\z Non-code building service or heating water surge tanks under 50 gallons.

s& 3. Although not specifically included by the requirements of 10 CFR 851, vessels regulated
& by the Department of Transportation (DOT)® must follow the recertification frequency
intervals as defined in this document.

a. Relief valves attached to such DOT vessels must follow the test/replacement
schedule as defined in this document.

4 Glovehoxes should be protected from over pressurization with bubblers or other pressure relief device which exits through a
vent system. Glove failure (popping off), window seal failure, or other such failures are not acceptable pressure relief methods.
Glovebox design is covered by ESM Ch 6, LANL Master Spec 11 5311.08, AGS-G001, etc.

® Guidance on vacuum system design can be found in American Vacuum Society publications.

® Relief valves on DOT vessels are not excluded from this program, and must be maintained as defined in this document. Vessels

must be within their inspection date as defined in the DOT, UN/IM section of this chapter.
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b. DOT vessels are not required to be entered into MEL or CMMS (if the DOT
vessel is permanently installed in the system; refer to Ch. 17 Section NASME)

C. DOT vessels must be maintained within inspection interval dates.’ *\b‘

4. Pressure vessels in vehicle pneumatic and hydraulic systems. ée

5. Drained, depressurized, and vented out-of-service pressure systems that aré@ﬁabeled.

)

6. Self-Contained Breathing Apparatus (SCBA) air cylinders. Q\\e

7. Portable eyewash stations built to ANSI Z358.1 or ISEA 2358.10"0\

8. Excluded vessels that are utilized in vapor condensation pro&?sses must have appropriate
vacuum breathing mechanisms to prevent vessel collaps@im the resulting vacuum, or
be designed to withstand the associated forces. B

Q
9. Fire extinguishers covered by 29 CFR 1910 and I@A 10.

.’
NOTE: The following vessels cannot be excludeq&\@%ut acceptance by the CPSO or delegate
through the variance process: \c}

= Any vessel that is either pe?@ghently or temporarily connected to a pressure
source (e.g. gas cylinderQwdry ice) that is greater than 15 psig, or that can
pressurize the volume €y greater than 15 psig.

=  Pressure contai hat rely solely on interlocks to limit the pressure to less
than 15 psig®x,
N

" Vacuur&ggsels that can be internally pressurized to greater than 15 psig.
C. Excluded Pressuri@lief Devices
1. Ruptu@sk and fusible plugs on DOT gas cylinders.
2. P(égure relief devices on vehicle pneumatic and hydraulic systems.

3. &QPressure relief devices on drained, depressurized, and out-of-service vessels.

Q
. \G"’j}\ Non-metallic, non-Code pressure relief valves on portable eyewash stations
&Q 5. Fusible plugs on refrigeration equipment that conforms to ASHRAE 15.
6. Pressure relief devices that do not provide a pressure protection function.
7. Pressure relief devices on transformers.
8. Hydrostatic bubblers, e.g., on gloveboxes.

" A cylinder may be requalified at any time during or before the month and year that the requalification is due. However, a
cylinder filled before the requalification becomes due may remain in service until it is emptied (49CFR180.205).
8 See Code Case 2211 and ASME Section VIII, Division 1, Part UG-140.
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OSHA Pressure Safety Requirements .
ég's

Pressure system shall meet the requirements of 29 CFR ggﬁ‘

1. A table that summarizes the applicable codwqﬁuirements of the CFR is below; see CFR for the

complete text and all the requirements. _¢y
2. Following the document(s) in the IA& Applied Code” column satisfies the OSHA requirement

for the systems listed. &‘b
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Welded Low P

6;0
S
R
&

ure Storage Tanks

<
29CFR1910 Section Citation Code Reference LANL Applied &Q\ Summary
Code ,\Qa%
1910 Subpart H - . 5\\’
Hazardous Materials N
1910.101 - 1910.101(a) CGA C-6 (1968) Standards for Visual CGAC-6 6‘ Visual Inspection
Compressed Inspection of Compressed Gas Cylinders D §
gases (general . 4~
requirements). &
1910.101(a). CGA C-8 (1962) Standard for CGA Ct@ Requalification
Requalification of ICC-3HT Cylinders o,
1910.101(b) CGAP-1 Ca&Pr-1 Cylinder Use
1910.101(c) CGA S-1.1 (1963) and 1965 Addenda. CGAS-1.1 CGA S-1.2 (1963) Safety Release Device
Safety Release Device Standards-- S o Standards, Cargo and Portable Tanks for
Cylinders for Compressed Gases ‘QJ Compressed Gases
1910.101(c) CGA S-1.2 (1963) Safety Release \ | CGAS-1.2 CGA S-1.2 (1963) Safety Release Device
Device Standards, Cargo and Por@b e Standards, Cargo and Portable Tanks for
Tanks for Compressed Gases ) Compressed Gases
1910.102 - 1910.102(a). CGA G-1-2003 Acetylene e\ CGA G-1 Use
Acetylene.
1910.103 - 1910.103(c)(21)()(a) API 620, Fourth Ed. [18Z0] Including API 620 Hydrogen containers shall comply with the
Hydrogen. Appendix R, Reco ed Rules for following: Storage containers shall be
Design and Constfyetion of Large designed, constructed, and tested in

accordance with appropriate requirements of
the ASME Boiler and Pressure Vessel Code,
Section VIII - Unfired Pressure Vessels
(1968) or applicable provisions of API
Standard 620, Recommended Rules for
Design and Construction of Large, Welded,
Low-Pressure Storage Tanks, Second
Edition (June 1963) and appendix R (April
1965), which is incorporated by reference as
specified in Sec. 1910.6.

1910.103(0)(1)@3) ASME Boiler and Pressure Vessel Code, | ASME Boiler and Hydrogen containers shall comply with the
\Q Section VIII - Unfired Pressure Vessels Pressure Vessel following: Storage containers shall be
Q (1968) or applicable provisions of API Code Section VIII designed, constructed, and tested in
X Standard 620, Recommended Rules for accordance with appropriate requirements of
@ Design and Construction of Large, the ASME Boiler and Pressure Vessel Code,
& Welded, Low-Pressure Storage Tanks, Section VIII - Unfired Pressure Vessels

Second Edition (June 1963) and
appendix R (April 1965),

(1968) or applicable provisions of API
Standard 620, Recommended Rules for
Design and Construction of Large, Welded,
Low-Pressure Storage Tanks, Second
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Editiongddpy¥ 1963) and appendix R (April

1965 ich is incorporated by reference as
speétiied in Sec. 1910.6.
1910.103(c)(2)(i)(b) 49 CFR ble containers shall be designed,

\p nstructed and tested in accordance with
R A\QP DOT Specifications and Regulations.

1910.103(c)(1)(iv)(a)(1) | CGA Pamphlet S-1, Part 3, Safety Relief | CGA S-1, Part bv Stationary liquefied hydrogen containers
Device Standards for Compressed Gas o shall be equipped with safety relief devices
Storage Containers & sized in accordance with CGA Pamphlet S-

Q 1, Part 3, Safety Relief Device Standards for
Q)\ Compressed Gas Storage Containers, which
% is incorporated by reference as specified in
Q Sec. 1910.6

1910.103(c)(1)(iv)(a)(2) | CGA Pamphlet S-1, Safety Relief Device GQQ'GA Pamphlet S-1, | Portable liquefied hydrogen containers
Standards, Part 1, Compressed Gas \Q, p Safety Relief Device | complying with the U.S. Department of
Cylinders and Part 2, Cargo and » Standards, Part 1, Transportation Regulations shall be
Portable Tank Containers. \ Compressed Gas equipped with safety relief devices as
QQ’ Cylinders and Part required in the U.S. Department of
2, Cargo and Transportation Specifications and
QQ Portable Tank Regulations. Safety relief devices shall be
Containers. sized in accordance with the requirements of
cﬁ CGA Pamphlet S-1, Safety Relief Device
& Standards, Part 1, Compressed Gas
Cylinders and Part 2, Cargo and Portable

A,_Q Tank Containers.

1910.103(c)(2)(iv)(d) ASME B31.12 Safety relief devices shall be provided in
Q,% piping wherever liquefied hydrogen could be

trapped between closures.

s
1910.103(c)(1)(v)(b) Pre@ﬁre Piping Section 2 - Industrial ASME B31.12 Gaseous hydrogen piping and tubing (above
and Air Piping, ANSI B31.1-1967 -20 deg. F.) shall conform to the applicable
=with addenda B31.1-1969; Petroleum sections of Pressure Piping Section 2 -
D é Refinery Piping ANSI B31.3-1966; Industrial Gas and Air Piping, ANSI B31.1-
NG Refrigeration Piping ANSI B31.5-1966 1967 with addenda B31.1-1969. Design of
&Q liquefied hydrogen or cold (-20 deg. F. or
Q below) gas piping shall use Petroleum
Q Refinery Piping ANSI B31.3-1966 or
Refrigeration Piping ANSI B31.5-1966 with
.\% addenda B31.5a-1968 as a guide, which is
@ incorporated by reference as specified in
Sec. 1910.6.

1910.103(c)(2)(viii)(b) ASME B31.12 The vaporizer and its piping shall be
adequately protected on the hydrogen and
heating media sections with safety relief

Page 3 of 7



LANL Engineering Standards Manual STD-342-100

Chapter 17, Pressure Safety

Section GEN — General Requirements
Attachment GEN-3, OSHA Requirements for Pressure Systems

Qb‘ Rev. 0, 9/17/2014

@Q

<&
devices 3
1910.103(c)(2)(I)(F) ASME B31.12 If liquefied hydrogen is located in (as
s d in Table H-3) a separate building,
%special room, or inside buildings when
\p t in a special room and exposed to other
&” occupancies, containers shall have the
o § safety relief devices vented unobstructed to
. Ax the outdoors at a minimum elevation of 25
& feet above grade to a safe location as
.& ;Z(lltj'lred in paragraph (c)(1)(iv)(b) of this
o ion.
1910.103(c)(1)(iv)(a)(2) | CGA S-1.1 (1963) and 1965 Addenda. c%&'-l.l CGA S-1.2 (1963) Safety Release Device
Safety Release Device Standards-- o Standards, Cargo and Portable Tanks for
Cylinders for Compressed Gases RN Compressed Gases
1910.103(c)(1)(iv)(a)(2) | CGA S-1.2 (1963) Safety Release \Q, CGA S-1.2 CGA S-1.2 (1963) Safety Release Device
Device Standards, Cargo and Port Standards, Cargo and Portable Tanks for
Tanks for Compressed Gases o Compressed Gases
1910.103(c)(1)(iv)(a)(2) | CGA S-1.3 (1959) Safety Rel > CGA S-1.3 Gas cylinders, portable tanks, & bulk
Device Standards-Compres&&d as Oxygen, Anhydrous Ammonia relief
Storage Containers A
1910.103(b)(2)(iii)(b) ANSI B31.1-67 and Addentia B31.1 B31.12 Code of record
(1969) Code for Presgure Piping,
1910.103(b)(3)(v)(b) ANSI B31.3-66 Pe@éum Refinery B31.12 Code of record
Piping, R
1910.103(b)(3)(v)(b) ANSI B31. ddenda B31.5a (1968) B31.12 Code of record
Refrigeration'Piping
1910.103 ASM r and Pressure Vessel Code, | ASME Boiler and Code of record
8 Vil 68, Pressure Vessel

Code Section VI

1910.104 - 1910.104(b)(6)(iii) A@'&A S-1.3 (1959) Safety Release CGA S-1.3 Gas cylinders, portable tanks, & bulk
Oxygen. 6ﬂ3evice Standards-Compressed Gas Oxygen, Anhydrous Ammonia relief
°4N'| Storage Containers
1910.104(b)(5)(ii) “®*" | ANSI B31.1-67 and Addenda B31.1 B31.3 Code of record
X (1969) Code for Pressure Piping,
1910.104{%@075 ASME Boiler and Pressure Vessel Code, | ASME Boiler and Code of record
) 8 VIII, 1968, Pressure Vessel
. Ca Code Section VIII
1923Q87(b)(4)(ii) and ASME Boiler and Pressure Vessel Code, | ASME Boiler and Code of record
()60 ii) 8VIIl, Paragraph UG-84 Pressure Vessel
Code Section VIII
1910.105 - 1910.105 CGAG-8.1 CGAG-8.1 Design
Nitrous oxide.
1910.106 - 1910.106()(3)() ASME Code for Pressure Vessels, 1968 | ASME Boiler and Code of record
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Flammable and Ed Pressure Vessel &Q\
combustible Code Section VIII
liquids. ‘Q,%
1910.106(b)(1)(iv)(b)(2) | ASME Boiler and Pressure Vessel Code, | ASME Boiler and Qae of record
and (i)(3)(i) § VIII, 1968 Pressure Vessel N
Code Section VIl AT
1910.107 - 1910.107 ASME Boiler and Pressure Vessel Code, | ASME Boiler > | Code of record
Spray finishing § VIII, 1968 Pressure Ve.szk&
using flammable Code Sect@dlll
and combustible . Q
materials. D\
1910.109 - 1910.109(i)(1)(ii)(b) CGA P-3 c@s Storage
Explosives and o
blasting agents. N
1910.110 - 1910.110(b)(10)(iii) ASME Boiler and Pressure Vessel Co ASME Boiler and Code of record
Storage and (Table H-26), (d)(2) § VIII, Q) Pressure Vessel
handling of (Table H-31); (e)(3)(i) QJ\ Code Section VIII
liquefied (Table H-32), (h)(2) Q
petroleum (Table H-34) X,
gases. Ae
1910.110(b)(11)(i)(b) ASME Boiler and Pres&r@‘/essel Code, | ASME Boiler and Code of record
and (iii)(a)(1) § VIII, 1968 Q' Pressure Vessel
& Code Section VIII
1910.110(g)(2)(ii))(b)(2) | ASME Code f&&rgssure Vessels, 1968 | ASME Boiler and Code of record
Ed Q Pressure Vessel
s Code Section VIII
1910.110(b)(3)(iii) Code foiUnfired Pressure Vessels for ASME Boiler and Code of record
P;tg@ﬁ Liquids and Gases of the API | Pressure Vessel
a e ASME, 1951 Code Section VIII
1910.111 - 1910.111(d)(1)(ii) AQ}W620, Fourth Ed. [1970] Including API 620 Containers with a design pressure
Storage and Appendix R, Recommended Rules for exceeding 15 psig shall be constructed in
handling of '& Design and Construction of Large accordance with paragraph (b)(2) of this
anhydrous » Welded Low Pressure Storage Tanks section, and the materials shall be selected
ammonia. &Q from those listed in API Standard 620,
Q Recommended Rules for Design and
@ Construction of Large, Welded, Low-
. % Pressure Storage Tanks, Fourth Edition,
\ 1970, Tables 2.02, R2.2, R2.2(A), R2.2.1, or
@ R2.3, which are incorporated by reference
as specified in § 1910.6.
1910.111(d)(4)(ii)(b) CGA S-1.3 (1959) Safety Release CGA S-1.3 Gas cylinders, portable tanks, & bulk
Device Standards-Compressed Gas Oxygen, Anhydrous Ammonia relief
Storage Containers
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1910.111(b)(7)(iii) ANSI B31.5-66 Addenda B31.5a (1968) | ANSI B31.5 Code ok@)rd
Refrigeration Piping, N

1910.111(b)(2)(vi) ASME Boiler and Pressure Vessel Code, | ASME Boiler and C@?f record
g Vil Pressure Vessel ) Q

Code Section VIII

N

1910.111(b)(2)(i), (ii),
and (iv)

ASME Boiler and Pressure Vessel Code,
8 VIII, 1968

Pressure Vessel

ASME Boiler an 6

Code of record

requirements.

Code Sectiqn&)t
1910 Subpart | - Personal \Z
Protective Equipment R\
1910.134 - 1910.134(d)(1) CGAG-7.1 Q‘ Breathing air specification
Respiratory Q%
Protection. o
1910 Subpart M - R\
Compressed Gas and \,Q' 4
Compressed Air \6}
Equipment o
1910.169 - Air 1910.169(a)(2)(ii) Q" ASME Boiler and All safety valves used shall be constructed,
receivers. X, Pressure Vessel installed, and maintained in accordance with
Ae Code Section VIII the ASME Boiler and Pressure Vessel Code
1910.169(b)(3)(iv) % A All safety valves shall be tested frequently
Q' and at regular intervals to determine
& whether they are in good operating
R condition.
1910.169(a)(2)(i) and ASME Boil Pressure Vessel Code, | ASME Boiler and Code of record
(i) § VIII, 196% Pressure Vessel
A Code Section VIII
1910 Subpart O - q}‘
Machinery and Machine &
Guarding ij
1910.217 - 1910.217(b)(12) éﬁASME Code for Pressure Vessels, 1968 | ASME Boiler and Code of record
Mechanical .\ Ed Pressure Vessel
power presses. Code Section VIII
xO
1910.218 - 1910.218 (%@ and ANSI B31.1-67 and Addenda B31.1 B31.3 Code of record
Forging @) (D)(Iv) &N (1969) Code for Pressure Piping,
machines. o %
1910 Subpart Q -
Welding, Cutting, and @
Brazing
1910.252 - 1910.252(d)(1)(vi) API 2201 (1963) Welding or Hot Tapping | APl 2201 Flammable substance lines. The connection,
General on Equipment Containing Flammables, by welding, of branches to pipelines carrying

flammable substances shall be performed in

Page 6 of 7



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=12716
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=12716
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9823
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9823
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10131
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10131
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10131
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9841
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9841
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9841
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9846
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9846
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9846
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10133
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10133
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10133
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9853
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9853
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9853

LANL Engineering Standards Manual STD-342-100 Chapter 17, Pressure Safety

Section GEN — General Requirements

Qb‘ Rev. 0, 9/17/2014
Attachment GEN-3, OSHA Requirements for Pressure Systems

@Q

<&
accordange®with Welding or Hot Tapping on
Equi t Containing Flammables, API Std.
P . 2201-1963, which is incorporated
ference as specified in Sec. 1910.6.
1910.252(d)(1)(v) API 1104 (1968) Standard for Welding API 1104 ‘@ nstruction standards. The welded
Pipelines and Related Facilities &” construction of transmission pipelines shall
o § be conducted in accordance with the
o Ax Standard for Welding Pipe Lines and
& Related Facilities, API Std. 1104-1968,
. Q which is incorporated by reference as
Dx specified in Sec. 1910.6
1910.253 - 1910.253(e)(4)(v) and CGA 1957 Standard Hose Connection C%&%? Ox/Ace station termination in union & hose
Oxygen-fuel gas | (5)(iii) Standard o connections
welding and G\'\
cutting. Q) p
1910.253(e)(5)(i) CGA and RMA (Rubber Manufactu@‘ CGA and RMA Oxy-Fuel hoses
Association) Specification for Rub&e (Rubber
Welding Hose (1958) Q Manufacturer's
X, Association)
QQ Specification for
Rubber Welding
qﬁ Hose (1958)
§1910.253(e)(4)(iv) CGA 1958 Regul onnection CGA 1958 Detachable regulator & regulatory
and (6) Standard X, Regulator requirements
Q Connection
,Q Standard
1910.253(d)(4)(ii) ANSI Al@'i’-SG Scheme for the ANSI A13.1 Above ground Pipe marking Oxygen-Fuel
Identi ion of Piping Systems Gas
1910.253(d)(1)()(A) ANQ‘B31.1-67 B31.3 Code of record
1910.254 - Arc 1910.254(b)(1) AQ:O General. Assurance of consideration of
welding and =] safety in design is obtainable by choosing
cutting. '© apparatus complying with the Requirements
» for Electric Arc-Welding Apparatus, NEMA
&Q EW-1-1962, National Electrical
Q Manufacturers Association or the Safety
@ Standard for Transformer-Type Arc-Welding
. Machines, ANSI C33.2-1956, Underwriters'
\% Laboratories, both of which are incorporated
&Q by reference as specified in Sec. 1910.6

Y
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[—\7 Form 2137
» Los Alamos

Conduct of Engineering
NATIONAL LABORATORY

 EeTa943 — Request for Variance or Alternate Method
Assigned by SMPO or SMPOR: [X] Alternate Method [ | Variance Tracking number VAR- 2015-032.0
1.0 Affected Document(s) )
[] Engineering Processes (e.g., P 341) Subordinate (Functional Series) document{\@plicable
X Engineering Standards (e.g., P 342) (ESM Chapter, Master Spec, AP, etc.):éc
[] Engineering Training & Qualification (e.g., P 343) Document Title/Number: Engineering{Standards

Manual STD-342-100, Chapter 1 essure Safety
If against P documents themselves, revision: Revision 0, 9/17/2014 \Q?J
S

Section/Para: Specified below

0%'\
&
1.1 This form was submitted in accordance with ESM Chapter 17, Pressure ng%&ection GEN, Paragraph E

x

Specific Requirement(s) as Written in the Document(s)

1. Request for variance from compliance with this chapter, or altern% ethods and clarifications, must be
submitted to the CPSO, for review and approval processing.

2. Approval of an alternate method or variance can occur under the*following circumstances:
b. To permit a long-term operation with a condition that de&ia s from this document.

3. Approval is requested per ESM Chapter 1 Section Zlo.@/ner submits a Conduct of Engineering Request for
Variance or Alternate Method, LANL Form 2137)

4. The alternate method or variance (with duration, if,@ﬁicable) must be approved by the CPSO and the Site Chief
Engineer.

5. Approval of an alternate method must be bas &n establishing a level of worker safety consistent with the
requirements of 10 CFR 851. ‘S

1.2 ESM Chapter 17, Section ADMIN-2 Desi@,ﬁcumentaﬁon, and Records, Section Q Piping Components, item 2:

2. Piping components that meet a ligiet standard in ASME B31.3 must be selected for use in construction or

fabrication of a piping syste ing components that conform to a published specification or standard may be
used, provided that a docu ed review of the specification indicates the component meets the ASME code.
Unlisted piping componegts"must be evaluated based upon criteria of ASME B31.1, ASME B31.3, or ASME
Section VIII. ¥

a. Records of ac@table components and evaluations shall be kept by the CPSO and made available to all

LANL emp@ees.

1.3 ASME B 3140

SOO(Weneral Statements:

“(3) Engineering requirements of this Code, while considered necessary and adequate for safe design, generally
employ a simplified approach to the subject. A designer capable of applying a more rigorous analysis shall have the
latitude to do so; however, the approach must be documented in the engineering design and its validity accepted by
the owner. The approach used shall provide details of design, construction, examination, inspection, and testing for
the design conditions of para. 301, with calculations consistent with the design criteria of this code.”

1.4 ASME B 31.3,
301.2.1 Design Pressure, General:
“(a) The design pressure of each component in a piping system shall be not less than the pressure at the most

severe condition of coincident internal or external pressure and temperature (minimum or maximum) expected
during service, except as provided in para. 302.2.4.”
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1.5 ASME B 31.3,
304.7.2 Pressure Design of Other Components, Unlisted Components

“Pressure design of unlisted components to which the rules elsewhere in para. 304 do not apply shall be based on
calculations consistent with the design criteria of this Code. These calculations shall be substantiated by one or more
of the means stated in paras. 304.7.2(a), (b), (c), and (d), considering applicable dynamic, thermal, and cyclic effects
in paras. 301.4 through 301.10, as well as thermal shock. Calculations and documentation showing compliance with
paras. 304.7.2(a), (b), (c), or (d), and (e) shall be available for the owner’s approval.

%o

(a) Extensive successful service experience under comparable conditions with similarly proportione@ponents of
the same or like material.

(b) Experimental stress analysis, such as described in the BPV Code, Section VI, Division 2,

(c) Proof test in accordance with either ASME B16.9, MSS SP-97, or Section VIII, Division 1,

(d) Detailed stress analysis (e.qg., finite element method) with results evaluated as descri Section VIII, Division
2, Part 5. The basic allowable stress from Table A-1 shall be used in place of the %o le stress, S, in Division

2 where applicable. At design temperatures in the creep range, additional considegghons beyond the scope of

Division 2 may be necessary.
(e) For any of the above, the designer may interpolate between sizes, wall thick@es, and pressure classes, and
may determine analogies among related materials.” &

2.0 Request ;\‘

Brief descriptive title: Approval for use of Conflat (CF) flanged fittings in @ure systems under certain applications
and conditions based upon analysis, testing, and successful service experfence.

NCR required (work has occurred)? [ ]Yes [XINo | If Yes, NCR9NUmber

TA-BLDG-(Room) and/or Project Affected: Lab-wide Syste @;ponent Affected: New and modified pressure

syste@ as applicable
Backaground

N
Applications exist at LANL where piping systems are re@ured to be operated under both vacuum and pressure. Upon
extensive research, it has been determined that th re not any reputable manufacturers who can provide components
that are rated for vacuum service, and are either@/l B31.3 listed or have a published maximum allowable working
(positive) pressure. &
Proposal %Q
Q

This Alternate Method is being submitfed for approval to use Conflat (CF) flanged fittings as unlisted components in new

and modified pressure / vacuum ems under the following applications / conditions based upon analysis, testing, and

successful service: %QJ

1. Applies only to 1- X band 2-3/4” (outside diameter) stainless steel, rotatable and non-rotatable Conflat flanged
fittings with ¢ gaskets.

2. Applies onl ystems that require operation both under vacuum and pressure conditions where listed fittings
fromar le manufacturer that have a published MAWP and are rated for vacuum cannot be obtained.

3. The §y§; design pressure / maximum allowable working pressure will be 50 psig for both 1-1/3" and 2-3/4”
fitt]

4. Ies only to applications that are non-cyclic and which are operated within the temperature range of 60-120F.

5. Applies only to applications without dynamic loads, and when the piping system is supported at intervals
specified in LANL Engineering Standards or MSS standards.

6. Applies only to fittings which are procured with 1-1/3” and 2-3/4” Conflat flanges attached (i.e. elbows, tees,
adapters) and/or to Conflat flange stainless steel weld fittings which are attached to fittings.

7. This alternate method does not apply to valves procured with Conflat flanges. There are other features on
valves (i.e. bellows, packing) that are not associated with the Conflat flanged connection that must be analyzed
separately. (Refer to alternate method VAR-2013-086.0, Alternate Method for Continued Operation of TWTS
Inlet Header with the Current Installed Valves and Conflat (CF) Flanges)

8. Conflat fittings must be made with high-tensile strength nut/bolt fastener combinations with torque values of 7 ft-
Ib for 1-1/3" fittings and 12 ft-Ib for 2-3/4” fittings. Regular nuts and bolts are not suitable for CF flange
applications. Bolts/nut materials, gaskets, and fitting make-up must be in accordance with Conflat fitting
manufacturer specifications and requirements.

(Reference http://www.lesker.com/newweb/flanges/flanges technicalnotes conflat 1.cfm)
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The evaluations presented in this Alternate Method include a combination of analyses, pressure tests and demonstrated
successful service that meet the intent of ASME B31.3 300(c)(3) and 304.7.2.

This request is related to, and includes common reference documents to alternate method VAR-2013-086, Alternate
Method for Continued Operation of TWTS Inlet Header with Current installed Valves and Conflat Flanges. VAR-2013-
086 applies only to specific valves with Conflat fittings at WETF under the conditions stated in the alternate method.

&o

~

O
Justification/Compensatory Measures: *é
. . . . SQ

1. Afinite element stress analysis Analysis of Conflat Flange Sets Subjected to Internal Pre@u es per ASME
Section VIII, Division |, Appendix 2 concluded that 2-3/4” OD 304 SS Conflat flanges opper gaskets can
withstand an internal pressure of 285 psig at room temperature. (Attachment 1)

2. Atest report Indiana University Leak Testing of Conflat-type Flanges Under Intern&ressure concluded that 2-
3/4” and 1-1/3" OD 304 SS Conflat flanges with copper gaskets pressurized to roximately 200 psig yielded
no significant leak rated after cold cycling (2-6 cycles) between room temp@nd <100K. (Attachment 2)

3. LANL W-7 test report Proof and Leak Test of WETF Sensor Chamber D 4Y-234083-14 (Attachment 3)
documents that 2-3/4” OD Conflat (CF) flanges that were part of the W&Sensor Chamber were pressure and
leak tested on October 9, 2009 to a pressure of 250 psia (238.8 psi @ 8 minutes. The pressure in the WETF
Sensor Chamber was then reduced to 225 psia and helium leak t d. The observed leak rate was less than
1x10-3 std cc/sec. o

4. A piping header section in the WETF Tritium Waste Treatme@%?/stem with 2-3/4” Conflat flanged fittings
connected to Varian vacuum valves models L6591-301 a @8679-301 was pressure tested to 75 psig with a
leak rate of less than 1x10-3 std cc/sec per WETF reco ETF-02-687-R0, TWTS Header RE-Route
(Attachment 4). 4

5. Vacuum valves models L6591-301 and L8679-30 2-3/4” Conflat flange connections were independently
pressure and leak tested to 93 psia and 102 p§§%spectively with a leak rate of less than 1x10-3 std cc/sec.
(Attachment 5, Group WX-5 Helium Leak Test Reports dated June 6!, 1986). It is noted that these specific two
valves are approved for use in Alternate Meghod VAR-2013-086, Alternate Method for continued operation of
TWTS inlet header with the current insta& valves and Conflat fittings and are not the subject of this variance.
These valves are referenced in this nate method because of the pressure tests performed on these valves
with Confat fittings. Valve model L -301 is HV-3-W in the WETF MEL and on drawing WETF-DR-TWTS-
073.C and valve model L8679- is HV-2-W in the WETF MEL and on drawing WETF-DR-TWTS-073.C.

6. A Nupro 24VFBG valve withﬂﬁ Conflat flange connections pressure tested to 76 psig and leak-rate tested at
51 psig with a leak rate of 8s’than 1x10-3 std cc/sec. (Attachment 6, W-7-AD-003U, Issue A, GTS Proof and
Leak Test Data Sheet, 5/6/13.

7. Original Constructio cification for WETF (Attachment 7, WETF Building Specification, TA-16, Bldg 205)
specified %2” and r’&ainless steel tubing with Conflat flange connections that were to have a design pressure of
50 psig and a testipressure of 75 psig. Although the original pressure test reports cannot be located and are
presumed to &ost, WETF Tritium Waste Treatment System piping sections have been in extensive successful
service with-3/4" and 1-1/3” Conflat flange connections in dual vacuum and pressure service up to 50 psig
since 19@ ith no record of failures or leakage.

S
Attachmeﬁ LANL report Analysis of Conflat Flange Sets Subjected to Internal Pressures, John C Ramsey, May 2010
Attachment 2: Leak Testing of Conflat-type Flanges Under Internal Pressure, Indiana University, October 2004
Attachment 3: LANL W-7 test report Proof and Leak Test of WETF Sensor Chamber Dwg 104Y-234083-14, 10/9/09
Attachment 4: Record WETF-02-687-R0, TWTS Header RE-Route, 9/4/02
Attachment 5: Group WX-5 Helium Leak Test Reports dated June 61, 1986, (2 sheets)

Attachment 6: W-7-AD-003U, Issue A, GTS Proof and Leak Test Data Sheet, dated 5/6/13)
Attachment 7: WETF Building Specification, TA-16, Bldg 205 (pertinent excerpt pages only attached)

Attachment 8: Conflat Information
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Duration of Request: | Start Date: End Date: [ Lifetime
Requestor Z Number | Organization | Signature Date
Ed Hyde 092739 ES-WFO Signature on file 6/18/15
USQD/USID required (Nucl. High/Mod Hazard)? [ ] Yes [X] No | If Yes, USQD/USID Number
Design Authority Representative Z Number | Organization | Signature Date
Robert Swickley, ES-WFO 228406 ES-WFO Signature on file 6/22/15
LANL Owning Manager (FOD or Programmatic) Z Number | Organization | Signature %hl’e
Brian Watkins 206831 | WFO-FOD | Signature onfile  .(6/25/15
3.0 Safety Management Program Owner (SMPO) Representative (SMPOR/POC) <
V
[ ] Decline ] Accept = Accept Labwide X with Modification: added web page mf(f\o
POC Z Number Signature \Q, Date
Ari Swartz 235211 Signature on file N Q 6/29/15
4.0 Additional Approval for P341 and APs; P342, ESM, Code, and Regulation Matters}ﬁnd P343
X Accepted [ ] Accepted with comments [ ] Declined bv
Comments: &
Safety or Security Management Program Owner Z Numb ' Signature Date
&)
&
>
Q
A
e&
A\
&
N
O
AN
S
>
NS
Q
6%
x
O
&
¥
N4
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/\ Form 2137

- Los Alamos Conduct of Engineering
NATIONAL LABORATORY .
EsT 1943 Request for Variance or Alternate Method
Assigned by SMPO or SMPOR: [X] Alternate Method [ | Variance Tracking number VAR-2015-045
Affected Document(s)
] Engineering Processes (e.g., P 341) Subordinate (Functional Series) document if\ggplicable
[] Engineering Standards (e.g., P 342) (ESM Chapter, Master Spec, AP, etc.): Q)
[] Engineering Training & Qualification (e.g., P 343) Document Title/Number: EngineeringeStandards
Manual STD-342-100 Chapter 175{@ssure Safety
If against P documents themselves, revision: Revision: Rev. 0, 9/17/2014‘,.\®G‘,
Section/Para \\‘
Q‘b
Section GEN - General Requirements '®
GENERAL 1.0 &4
A. Introduction and Applicability o
Specific Requirement(s) as Written in the Document(s) %Q,‘
A

5. Throughout this document there are references to specific ASWME code paragraphs or sections. For most
cases across the Laboratory, the appropriate codes are B31 d Section VIII of the Boiler and Pressure

Vessel Code. However, the most applicable code must b d for design, fabrication, inspection, and
testing; take requirements in this document referring tqsuaken from B31.3 to mean the corresponding
provisions in the applicable B31 code. X
QQ
2.0 Request A"ﬁ
- I o £\ 24

Brief descriptive title: X,

O
Acceptance of Relief Devices for Use atz@mL for Pressure Systems Within the Scope of B31.3

X
NCR required (work has occurred)®."[ ] Yes [XINo | If Yes, NCR Number
TA-Bldg-(Room) and/or Projecgﬁf?écted System/Component Affected
LANL ‘}\ Pressure systems requiring relief protection
O

Proposal @e
Acceptan{@z’ASME stamped devices as listed devices for pressures greater than 15 psig.

Acceptance of non-ASME stamped devices as listed devices for pressures less than or equal to 15 psig.

Justification/Compensatory Measures
See Attachment

Summary

For all pressure systems:
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ASME stamped relief devices may be used as listed valves within the service conditions allowed by the manufacturer.

Un-stamped relief devices may be used less than or equal to 15 psig within the service conditions allowed by the

manufacturer.

Un-stamped relief devices above 15 psig must be evaluated in accordance with ASME B31.3 304.7.2 Unlisted
Components, and to the requirements of 322.6 Pressure-Relieving Systems.

Attachments:

e Justification/Compensatory Measures (3 pages with background citations)
e ASME B31.3 2014 Draft Response for Action Item: B-15-08
e ASME Presentation for ASME B&PVC Section XIll

A\Q’%
Duration of Request: | Start Date: 05 05 2015 End Datig: A Lifetime
Requestor Z Number | Organization | Si (e Date
Ari Ben Swartz 235211 ES-EPD igdature on file 5/5/15
USQD/USID required (Nucl. High/Mod Hazard)? [ | Yes [X] No | If Yes, USQD/‘CﬁD Number
Design Authority Representative Z Number Organizati@i Signature Date
Lawrence Kenneth Goen 106351 ES-DOAQQ»
LANL Owning Manager (FOD or Programmatic) Z Number | Or arﬁétion Signature Date
Lawrence Kenneth Goen 106351 l;&)’b
3.0 Safety Management Program Owner (SMPQO) Represen;@&e (SMPOR/POC)
[ ] Decline [ ] Accept [ ] Accept Labwide @‘%ﬁ Modification:
POC Z Number _Q Signature Date
Ari Ben Swartz 235211 Signature on file 5/5/15
cbl
4.0 Additional Approval for P341 and APs; Ea@ ESM, Code, and Regulation Matters; and P343
|X| Accepted |:| Accepted with commeg@“ |:| Declined
Comments: Q;%
Based on attached information N
&0
fa N
Safety or Security Managemer%@fbgram Owner Z Number S@gnature _ Date
Lawrence Kenneth Goen .‘§ 106351 Signature on file 5/6/15
»
O
QQ
N
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Justification/Compensatory Measures

The ASME B31 piping codes address relief devices differently. ASME B31.1 requires the devices meet ASME
Boiler and Pressure Vessel Code (B&PVC) Section I Rules for Construction of Power Boilers, and Section VIl

Division 1, Rules for Construction of Pressure Vessels.

%o
ASME B31.3 is different. B31.3 only allows listed components and the only listed relief devices are those N
comply with API 526 Flanged Steel Pressure Relief Valves. The B31.3 does not accept items in accord ith the
ASME B&PVC Section | Rules for Construction of Power Boilers, or Section VIII Division 1, Rules.f,
Construction of Pressure Vessels. Instead, it references only parts of the UG requirements for the r devices that
are contained in the ASME B&PVS VIII Division 1. One of the paragraph sections it does not4 eis UG-129
Marking so that a relief device does not require an ASME stamp to be used for B31.3 pipin& ms

device functions properly at the correct temperature and pressure and relieves the [ uantity over time. The
ASME B31.1 committees recognize the value of utilizing a stamped relief devic@t e main over pressure

protection device. .&

Q

| raised this issue during the biennial B31.3 committee meeting the desi@es’ubgroup April 20 -23, 2015. An action
item number B-15-08 was assigned. | have attached the paragraph c&&qge I recommended to 322.6.3 Pressure-
Relieving Devices. \a@

o _ P _
In addition, in a separate action the ASME has a request to reate a new ASME &PV C Section XIII, Rules for
Overpressure Protection, which received unanimous S 3OR approval. One of the major goals will be the
consolidation and standardization of rules for relief prgtection.

c}
The ASME quality stamping program for relief devices is utilized as an industrial sata%&ﬁto ensure that a relief

Until such time as the ASME 322.6.3 rules ar ged, the ASME stamped relief devises may be evaluated and
accepted as unlisted components by applying804.7.2 (a), so that LANL may accept an utilize the stamped relief
devices by having “extensive, successfulg&¥vice under comparable conditions with similarly proportioned
components of the same or like materigl§"With this Alternative Method servicing as the documentation available for
approval by the owner. é’-‘g

A\

If an ASME stamped reliw%e set pressure is within the range allowed by the manufacture, the valve is rated for
all the service temperatur. d pressures, and the relief flow rates are equal to or greater than all challenges to meet
the over pressure restrigtien of the B31.3 code the device may be considered as meeting the evaluation criteria for
304.7.2 (a). ‘}x

Q

For those s s@#fs where relief protection is required at less than or equal to 15 psig, and because no ASME stamp
may be a d these relief devices shall be considered as listed when they meet the following criteria: 1) relief
device gﬁssure is within the range allowed by the manufacture 2) the valve is rated for all the service

te ures and pressures, and 3) the relief flow rates are equal to or greater than all challenges to meet the over
pmrestriction of the B31.3 code.

Summary

ASME stamped relief devices may be used as listed valves within the service conditions allowed by the
manufacturer.

Un-stamped relief devices may be used less the 15 psig within the service conditions allowed by the manufacturer.

Un-stamped relief devices above 15 psig must be evaluate in accordance with ASME B31.3 304.7.2 Unlisted
Components.



Background: Citations in ASME B31.3 and B31.1

ASME B31.3 2014

304.7.2 Unlisted Components. Pressure design of unlisted components to which the rules elsewhere in para. 304 do
not apply shall be based on the pressure design criteria of this Code. The designer shall ensure that the pressure
design has been substantiated through one or more of the means stated in subparas. (a) through (d) below. N at
designs are also required to be checked for adequacy of mechanical strength as described in para. 302.5. é@
Documentation showing compliance with this paragraph shall be available for the owner’s approval.

(a) extensive, successful service experience under comparable conditions with similarly p% rtloned
components of the same or like material.

(b) experimental stress analysis, such as described in the BPV Code, Section VIII {%lon 2, Annex 5.F.
(14)

(c) proof test in accordance with ASME B16.9, MSS SP-97, or Section VIII, ion 1, UG-101.

(d) detailed stress analysis (e.g., finite element method) with results evaluangas described in Section VIII,
Division 2, Part 5. The basic allowable stress from Table A-1 shall be u@m place of the allowable stress,
S, in Division 2 where applicable. At design temperatures in the cree@nge, additional considerations
beyond the scope of Division 2 may be necessary. (*d)

(e) For any of the above, the designer may interpolate between@s, wall thicknesses, and pressure
classes, and may determine analogies among related materi@.,

&QJ

322.6.3 Pressure-Relieving Devices QY

(a) Pressure-relieving devices required by para. 3Q€2.2(a) shall be in accordance with the BPV Code,
Section VIII, Division 1, UG-125(c), UG-126 -127, and UG-132 through UG-136, excluding UG-
135(e) and UG-136(c). The terms design pre§dure'®and piping system shall be substituted for maximum
allowable working pressure and vessel, respectively, in these paragraphs. The required relieving capacity of
any pressure-relieving device shall indﬁe consideration of all piping systems that it protects.
(b) Relief set pressure!! shall be in @Ordance with Section VIII, Division 1, with the exceptions stated in
alternatives (1) and (2), below.
(1) With the owner*$@pproval the set pressure may exceed the limits in Section VIII, Division 1,
provided that th@mit on maximum relieving pressure stated in (c) below will not be exceeded.
(2) For a liqguid\thermal expansion relief device that protects only a blocked-in portion of a piping
system, t pressure shall not exceed the lesser of the system test pressure or 120% of design

pressu?

(c) The mayi relieving pressure*? shall be in accordance with Section VIII, Division 1, with the
exception the allowances in para. 302.2.4(f) are permitted, provided that all other requirements of para.
302.2®e also met.

Q
©The de@pressure for pressure relief is the maximum design
pressug@ermitted, considering all components in the piping

S

11 Set pressure is the pressure at which the device begins to relieve,
e.g., lift pressure of a spring-actuated relief valve, bursting pressure
of a rupture disk, or breaking pressure of a breaking pin device.

12 Maximum relieving pressure is the



326 DIMENSIONS AND RATINGS OF
COMPONENTS
326.1 Dimensional Requirements

326.1.1 Listed Piping Components. Dimensional standardsl for piping components are listed in Table
326.1. Dimensional requirements contained in specifications listed in Appendix A

Flanged Steel Pressure-Relief VValves API 526 (contained in table 326.1) @e
ASME B31.1 2014 G\Q*
100.1 Scope QJG"

100.1.2

The valve or valves required by para. 122.1 are part of the boiler external piping, but do nQ U|re ASME Boiler
and Pressure Vessel Code, Section | inspection and stamping except for safety, safety and relief valves; see
para. 107.8.2. Refer to PG-11.

component: component as used in this Code is defined as consisting of but nQt i ted to items such as pipe, piping
subassemblies, parts, valves, strainers, relief devices, fittings, etc. Q

&
ASME B31.1 2014
o
QJ%
107.8.2 Pressure-Relieving Valves on Boiler External Pipin

Safety, safety-relief, and power-actuated pressure-relievin g\/es on boiler external piping shall be in accordance
with para. 122.1.7(D.1) of this Code.

107.8.3 Pressure Relief Requirements on Nonboiler rnal Piping
(A) Reheater safety valves on reheat piping*hall conform to para. 122.1.7(D.1).

(B) Safety, safety—relief, relief, and pifet-operated pressure relief valves shall be in accordance with UG-
126 of ASME Boiler and Pressurs sel Code, Section VIII, Division 1.

(C) Nonreclosing pressure reli vices, such as rupture disks, pin devices/valves, and spring-loaded
nonreclosing devices shall ?Ee accordance with UG-127 of Section VIII, Division 1.

(D) Valves and deviceg iktB) and (C) above shall be constructed, manufactured, rated, and marked in
accordance with the regiMrements of UG-128 through UG-132 and UG-136 through UG-138 of Section
VIII, Division 1.

(E) An ASME @e Stamp and capacity certification are not required for valves with set pressures 15 psig
[100 kPa (g @] and lower.

107.8.4 Ngnandatory Appendix. For nonmandatory rules for the design of safety valve installations, see
Nonm&ﬂatory Appendix |1 of this Code.

122.1.7 \ﬁﬁes and Fittings.
& D) Pressure-Relieving Valves

(D.1) Safety, safety—relief, and power-actuated pressure-relieving valves shall conform to the requirements
of PG-67, PG-68, PG-69, PG-70, PG-71, PG-72, and PG-73 of Section | of the ASME Boiler and Pressure
Vessel Code.

126 MATERIAL SPECIFICATIONS AND STANDARDS
FOR STANDARD AND NONSTANDARD PIPING
COMPONENTS

126.1 Standard Piping Components

Dimensions of standard piping components shall comply with the standards and specifications listed in
Table 126.1 in accordance with para. 100.

Table 126.1 (no reference for relief device standard)



ASME B31.3 2014 Draft Response for Action Item: B-15-08

PART 6
SYSTEMS
322 SPECIFIC PIPING SYSTEMS

$°
&
Q
&
)
(}\QJ

Item
Number

Existing Code (ASME B31.3
2014)

Proposed Revision
(redlined mode)

Proposed Revision
(redlines accepted) _

D

Comments
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322.6.3 Pressure-Relieving
Devices

(a) Pressure-relieving devices
required by para. 301.2.2 (a)
shall be in accordance with the
BPV Code, Section VIII,
Division 1, UG-125(c), UG-
126, UG-127, and UG-132
through UG-136, excluding
UG-135(e) and UG-136(c).
The terms design pressure?®
and piping system shall be
substituted for maximum
allowable working pressure
and vessel, respectively, in
these paragraphs. The required
relieving capacity of any
pressure-relieving device shall
include consideration of all
piping systems that it protects.
(b) Relief set pressure!? shall
be in accordance with Section 4
VIII, Division 1, with the ~ *§
exceptions stated in
alternatives (1) and (2), b .

(1) With the owner’ oval
the set pressure maﬁ&ceed the
limits in SectiorfZM 1, Division

1, provided@le limit on
maximum reliéving pressure
stated in (c) below will not be

exceeded.

322.6.3 Pressure-Relieving
Devices

(a) Pressure-relieving
devices required by para.
301.2.2 (a) shall be in
accordance with the BPV
Code, Section VIII, Division
1, The terms design
pressurel® and piping system
shall be substituted for
maximum allowable working
pressure and vessel,
respectively, in these ﬂ
paragraphs. The requi
relieving capacity, y
pressure-relievi vice
shall include 8hsideration of

all piping @ems that it

protectSNQy
Q) Se(gd/ safety—relief,

rele¥; and pilot-operated
ssure relief valves shall be

>in accordance with UG-126

of ASME Boiler and Pressure
Vessel Code, Section VIII,
Division 1.

(2) Nonreclosing pressure
relief devices, such as rupture
disks, pin devices/valves, and
spring-loaded nonreclosing
devices shall be in
accordance with UG-127 of

PO

Devices &
() Pressure—relievirf
devices required hypara.
301.2.2 (a) sh in
accordance i,;’h the BPV
Code, Se VIII, Division
1. Th s design
pre ?t?km and piping system
be substituted for
Kinaximum allowable working
pressure and vessel,
respectively, in these
paragraphs. The required
relieving capacity of any
pressure-relieving device
shall include consideration of
all piping systems that it
protects.
(1) Safety, safety—relief,
relief, and pilot-operated
pressure relief valves shall be
in accordance with UG-126
of ASME Boiler and Pressure
Vessel Code, Section VIII,
Division 1.
(2) Nonreclosing pressure
relief devices, such as rupture
disks, pin devices/valves, and
spring-loaded nonreclosing
devices shall be in

accordance with UG-127 of

322.6.3 Pressure-Relievind, ¥

The ASME B&PVC Section |, Section 11, Section
IV, Section VIII, Section X (references Section
VIII), Section XII (references Section VIIlI), and
B31.1 require ASME stamped relief devices.
ASME B31.1 does not cite API 526, Flanged Steel
Pressure-relief Valves, as a listed item. Instead
they directly reference the items in the ASME
Section | or Section VIII.

This proposed change will not affect the
application of the APl 526 because it requires that
relief devices be “designed and manufactured in
accordance with the applicable requirements of
ASME BPVC, Section VIII for pressure-relief
devices”.

ASME is requesting a new ASME B&PVC Section
XII1, Rules for Overpressure Protection, that will
consolidate all overpressure protection technology
into one book for the benefit of all stakeholders.

Table 326.1

B31.1-2014, Power Piping

107.8 Pressure-Relieving Valves and Devices
107.8.1 General. Pressure-relieving valves and
devices shall conform to the requirements specified
in

this Code for flanges, valves, and fittings for the
pressures
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(2) For a liquid thermal
expansion relief device that
protects only a blocked-in
portion of a piping system, the
set pressure shall not exceed
the lesser of the system test
pressure or 120% of design
pressure.

(c) The maximum relieving
pressure®? shall be in
accordance with Section VI,
Division 1, with the exception
that the allowances in para.
302.2.4(f) are permitted,
provided that all other
requirements of para. 302.2.4
are also met.

Section VIII, Division 1.

(3) Valves and devices in (1)
and (2) above shall be
constructed, manufactured,
rated, and marked in
accordance with the
requirements of UG-128
through UG-132 and UG-136
through UG-138 of Section
VIII, Division 1.

(4) An ASME Code Stamp
and capacity certification are
not required for valves with
set pressures 15 psig [100
kPa (gage)] and lower.

(b) Relief set pressure!? shall
be in accordance with Secti
VIII, Division 1, with thg
exceptions stated in o
alternatives (1) aq{@

below.
(1) With the 6@%’3

approval theSet pressure may
exceed Imits in Section
VIl QWision 1, provided

that #ie limit on maximum

@leving pressure stated in
Nc) below will not be
exceeded.
(2) For a liquid thermal
expansion relief device that
protects only a blocked-in
portion of a piping system,
the set pressure shall not
exceed the lesser of the
system test pressure or 120%

of design pressure.

Section VIII, Division 1.

(3) Valves and devices in (1)
and (2) above shall be
constructed, manufactured,
rated, and marked in .
accordance with the
requirements of UG-128\
through UG-132 and}&s-lse
through UG-138 %@ ction
VIII, Division 18

(4) An ASI\QE,,Code Stamp
and capagjty certification are
not reguwéd for valves with
set sures 15 psig [100

@gage)] and lower.

k(D) Relief set pressure!! shall
be in accordance with Section
VIII, Division 1, with the
exceptions stated in
alternatives (1) and (2),
below.

(1) With the owner’s
approval the set pressure may
exceed the limits in Section
VIII, Division 1, provided
that the limit on maximum
relieving pressure stated in
(c) below will not be
exceeded.

(2) For a liquid thermal
expansion relief device that
protects only a blocked-in
portion of a piping system,
the set pressure shall not
exceed the lesser of the
system test pressure or 120%

of design pressure.

LY

and te atures to which they may be subjected.
107$essure-Relieving Valves on Boiler
epPnal
?mg. Safety, safety-relief, and power-actuated
h pressure-relieving valves on boiler external piping
shall
be in accordance with para. 122.1.7(D.1) of this
Code.
107.8.3 Pressure Relief Requirements on
Nonboiler
External Piping
(A) Reheater safety valves on reheat piping shall
conform
to para. 122.1.7(D.1).
(B) Safety, safety—relief, relief, and pilot-operated
pressure relief valves shall be in accordance with
UG-126 of ASME Boiler and Pressure Vessel
Code, Section VIII, Division 1.
(C) Nonreclosing pressure relief devices, such as
rupture disks, pin devices/valves, and spring-loaded
nonreclosing devices shall be in accordance with
UG-127 of Section VIII, Division 1.
(D) Valves and devices in (B) and (C) above shall
be constructed, manufactured, rated, and marked in
accordance with the requirements of UG-128
through UG-132 and UG-136 through UG-138 of
Section VIII, Division 1.
(E) An ASME Code Stamp and capacity
certification are not required for valves with set
pressures 15 psig [100 kPa (gage)] and lower.
107.8.4 Nonmandatory Appendix. For
nonmandatory rules for the design of safety valve
installations, see Nonmandatory Appendix 11 of this
Code. (D) Pressure-Relieving Valves
(D.1) Safety, safety—relief, and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>