Section 23 4133.19 
HEPA Filters – Auxiliary Nuclear Grade
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 1 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Mechanical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.
1. This template was prepared by an organization operating under a quality assurance program that meets the requirements of 10 CFR 830 (suitable for ML-1 through ML-4 projects); however, it should only be used for ML-3 and -4 projects since, per DOE-STD-3020, these Auxiliary Nuclear Grade HEPA filters cannot be specified for Safety Class (ML-1) or Safety Significant (ML-2) applications without Field Office concurrence.
1. ==========================================================
1. This section covers Auxiliary Nuclear Grade HEPA filters that include encapsulated filters with one or two end connections and other filter configuration not included in ASME AG-1, Sections FC or FK. Those HEPA filters are covered in two other specification sections:
1. Section ​<< 23 4133.13 - HEPA Filters – ASME AG-1, Section FC>>​ includes common sizes of square filters with flow rates of up to 2000 scfm.
1. Section ​<< 23 4133.16 - HEPA Filters - ASME AG-1, Section FK, Special>>​ includes radial-flow filters, axial-flow circular filters, and axial-flow rectangular filters that are not included in Section FC.
1. Higher pressure, high efficiency filters for process piping (e.g., Swagelok) are addressed in Section ​<< 43 3113.37 - High Efficiency Gas Purification Filters>>​.
1. Implementation of this document requires modification to meet project‑specific requirements; responsibility for this lies with the author. The author shall apply a graded approach to quality assurance based on the management level designation of the project. When this document is used with nuclear facilities subject to 10 CFR 830, modification to it must be performed by an individual or organization operating under a quality assurance program that meets the requirements of that CFR.
1. Attachment 1 is a list of Auxiliary Nuclear Grade HEPA filters that have been used at LANL and for which the included AAF | Flanders drawings and Camfil drawings have been sufficiently detailed so that they can be used as the basis for ordering these specific filters.
. *************************************************************************************************************
PART 1 - general
Section includes
Auxiliary nuclear grade HEPA filters and housings for ML-3 and ML-4 applications.
1. ***************************************************************************************
1. Retain Related Sections as applicable. If none are applicable, retain "None."
1. ***************************************************************************************
Related Requirements
None
Section << 23 4133.13 - HEPA Filters – ASME AG-1, Section FC>>.
Section ​<< 23 4133.16 - HEPA Filters - ASME AG-1, Section FK, Special>>​.
Applicability
Filters to be installed in confinement ventilation systems for containing radioactive particles; their non-credited safety function and primary design characteristic is particle removal efficiency of at least 99.97 percent for 0.3 micrometer particles of an approved aerosol test.
Procurement and installation of HEPA filters for Department of Energy (DOE) facilities at Los Alamos National Laboratory.
Filters for use in air and gas streams with a 250 degrees F maximum continuous temperature.
reference Standards
10 CFR 830.122 - Nuclear Safety Management, Quality Assurance Criteria.
40 CFR 261 - Identification and Listing of Hazardous Waste.
ANSI/MSS SP-114 - Corrosion Resistant Pipe Fittings Threaded and Socket Welding Class 150 and 1000.
ASME AG-1 - Code on Nuclear Air and Gas Treatment.
ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
ASTM A312/A312M - Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes.
ASTM A479/A479M - Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure Vessels.
ASTM A492 - Standard Specification for Stainless Steel Rope Wire.
ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical Tubing.
ASTM A586 - Standard Specification for Metallic-Coated Parallel and Helical Steel Wire Structural Strand.
ASTM A778/A778M - Standard Specification for Welded, Unannealed Austenitic Stainless Steel Tubular Products.
ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications.
ASTM E2016 - Standard Specification for Industrial Woven Wire Cloth.
DOE-HDBK-1169 - Nuclear Air Cleaning Handbook.
DOE-STD-3020 - Specification for HEPA Filters Used by DOE Contractors.
IEST-RP-CC001 - HEPA and ULPA Filters.
ISO 9001 - Quality Management Systems — Requirements.
UL 586 - High Efficiency, Particulate, Air Filter Units.
Definitions
For definitions and acronyms, refer to COE Glossary of Terms.
Acceptance Test: Inspection and testing of a filter to verify certain characteristics or properties, which determine the acceptance or rejection of that filter.
Air Flow:  The volume of air through a system per unit of time, expressed as standard cubic feet per minute (scfm) or actual cubic feet per minute (acfm).
Approved Test Aerosol: Particle‑generating materials approved by DOE and used as test aerosols for performing testing of HEPA filters.
<<ASME AG-1>>​​​, Section FC HEPA Filters: Axial flow square open faced, fire resistant, HEPA filters used in nuclear air cleaning systems.
<<ASME AG-1>>​​, Section FK Special HEPA Filters:  Radial-flow, axial-flow circular open face, and axial-flow rectangular open face (not covered by Section FC), fire-resistant, HEPA filters used in nuclear air cleaning systems.
Auxiliary Nuclear Grade HEPA Filters: HEPA Filters that are not specifically addressed in <<ASME AG-1>>, Sections FC or FK.
CMTR: Certified Material Test Report
C of C: Certificate of Conformance
DOE:  Department of Energy
EPA: Environmental Protection Agency
Filter Test Facility (FTF): A facility established by the DOE specifically to conduct performance tests and quality assurance inspections of HEPA filters.
High Efficiency Particulate Air (HEPA) Filter: A filter with a particle removal efficiency of at least 99.97 percent for 0.3 micrometer particles of an approved aerosol test.
LANL: Los Alamos National Laboratory.
Nominal Air Flow Rating: The flow rate which HEPA filters are identified by the manufacturer and confirmed at the FTF.
NPT: National Pipe Thread
Nuclear Facility: A DOE facility in which radioactive materials are produced or handled to the degree that environmental protection is required.
Penetration: The downstream test aerosol concentration, expressed as a percentage of the upstream test aerosol concentration.
PTFE: Polytetrafluoroethylene
QA: Quality Assurance
Qualification Test: A test, often destructive, of a prototype or randomly selected production filter to establish its capability to meet certain functional and specification requirements.  The results of the test are considered to be typical of individual items or model number, which are of the same design and are manufactured by the same process.
SST: Stainless steel
w.g.: water gage
LANL-PERFORMED WORK
LANL will do in-place leakage testing of HEPA filter(s) after successful installation in systems required to be tested.
LANL will perform receipt inspection on filters ordered by LANL organizations in accordance with LANL Form 1952-listed requirements.
ACTION Submittals
1. ***************************************************************************************
1. Submittal of QA plan is not necessary if filter manufacturer is on the current LANL Institutional Evaluated Suppliers List (IESL)  (LANL access only).
1. The submittals as listed are required for ML-3 HEPA filters. For ML-4 HEPA filters, the submittals listed may be edited to include fewer requirements.
1. Consider requiring CMTRs for materials used in pressure boundaries of custom-fabricated Auxiliary Nuclear Grade HEPA filter housings.
1. ***************************************************************************************
Submittals from the Filter Manufacturer
Certified performance test results by the manufacturer for aerosol penetration and airflow resistance. Test results are to be identified for each filter by serial number.
Copy of the HEPA filter manufacturer’s QA plan identifying procurement, fabrication, test & inspection, material traceability and non-conformity controls for approval.
Documentation showing that the filter meets the design requirements of Article ​​​<< 2.3; or  _______>>​​​, including material requirements of Article ​​​<< 2.4; or  _______>>​​​.  Examples of such documents include supplier performance test information, inspection reports, drawings, etc.
1. ******************************************************************************
1. The following is a designer choice.
1. ******************************************************************************
Certification that all custom-built filter housings are fabricated and leak tested to meet the requirements of this Section. Examples of such documents include ​​<< CMTRs, ; or  None - N/A>>​​inspection and leak test procedures and reports.
Certificate of Conformance (C of C) that is signed or otherwise authenticated by an authorized individual certifying the degree to which items or services meet specified requirements. (Paraphrased from definition in <<ASME AG-1>>, Article AA-1400). The C of C shall include:
Purchase Order (PO) number
Purchased item identified by model number.
The serial numbers of all filters included in the shipment to which the C of C is applicable.
Any approved changes, waivers, or deviations from this Section.
Statement indicating that filters meet the following requirements
The filters and filter media have been designed, manufactured, and constructed in accordance with manufacturer’s QA plan and Article ​​<< 1.8; or  _______>>​​, Quality Assurance.
Filter construction and dimensions are per referenced drawings and/or Article ​​<< 2.3; or  _______>>​​, Design Requirements.
Acceptance test Reports submitted above are applicable to the items delivered, and (if necessary) cross referenced by serial number and any other item identifier.
1. *************************************************************
1. The following statement regarding gaskets only applies to elastomer-type gaskets. This statement is to be omitted for gelatinous-seal-style filters.
1. *************************************************************
Gaskets shall be glued firmly and continuously to the case. Gasket shall not extend more than 1/16 in. (1.6 mm) over either side of the seating surface at any point.
1. *************************************************************
1. The following statement regarding case panels only applies to rectangular filters with a metal case. It is included here to meet guidance in DOE-HDBK-1169-2003, Appendix B.
1. *************************************************************
Case panels have been assembled into the frame by potting a sub-assembly consisting of the filter pack and side panels into the top and bottom panels (but not corners) using adhesive meeting the requirements of <<DOE-STD-3020>>​.
Certification of compliance with <<UL 586>> and appropriate label applied to filter case, as evidence of compliance with requirements for resistance to flame and heated air.
Warranty documentation – guarantee against failure in proper use or operation caused by defective materials and/or workmanship for a period of one year from the date of acceptance at LANL.
1. ***************************************************************************************
1. Most Auxiliary Nuclear Grade HEPA filters do not need to be sent to the FTF so the following paragraph is normally omitted. If the entry below is retained, all subsequent content relating to FTF will be automatically activated.
1. ***************************************************************************************
Submittals from the FTF
Certified performance test results by the FTF for aerosol penetration and airflow resistance. Test results are identified for each filter by serial number.
quality assurance
Seller’s Quality Assurance Requirements
Develop, implement, and maintain an approved QA system (including program/plan, procedures, and process control documents) in accordance with <<10 CFR 830.122>>. If the seller’s QA plan is not in accordance with <<10 CFR 830.122>>, then a LANL-approved QA plan based on appropriate industry consensus standards such as <<ISO 9001>> is acceptable.
Packaging and shipping
Package and ship filters in accordance with <<ASME AG-1>> Article FK-7000, <<DOE-STD-3020>> (Sections 7.2 and 7.3), and
Place filter cartons in a sturdy wooden crate with the lid/top secured with removable screws or lag bolts to eliminate unit handling at carrier inter change points and avoid unnecessary damage.  Shipping crates shall be labeled in accordance with <<ASME AG-1>> Article FK-9200.
Do not stack HEPA filters with a height dimension of 24 inches or greater more than three high.  It is acceptable to stack filters more than three high, if the individual filter does not exceed 24 inches in size, but the stacked height cannot exceed 6 ½ feet.
Ship filters properly oriented, in accordance with manufacturer’s recommendation.
For large shipments, ship the entire shipment in a sealed dedicated trailer to provide an additional quality assurance of product shipping and handling.
Filters returned to the manufacturer from the FTF or shipped from the FTF to LANL must be re-packaged per the above requirements.
PART 2 - products
1. **********************************************************************************************
1. ASME AG-1, Sections FC and FK HEPA filters are designed specifically for use in nuclear facilities. For Auxiliary Nuclear Grade HEPA filters, consider filter environment when selecting acceptable materials. Example: PTFE may not be an acceptable material for a radiation environment. Also note, the listing of materials for Auxiliary Nuclear Grade HEPA filters is not a complete list of all possible materials; others may be acceptable. Again, carefully consider the environment (corrosion, radiation, etc.) in which the filter will be operating.
1. **********************************************************************************************
manufacturers
The following is a list of some of the manufacturers that produce nuclear grade HEPA filter products that may meet the requirements of this Section.  However, these manufacturers are not exempt from any seller requirements.
AAF International (American Air Filter)
AAF | Flanders
Camfil Inc.
product options and substitutions
No substitutions allowed.
DESIGN REQUIREMENTS
1. ***************************************************************************************
1. Auxiliary Nuclear Grade HEPA filters cannot be specified for Safety Class (ML-1) or Safety Significant (ML-2) applications.
1. Edit Design Requirements as necessary and add additional criteria as needed.  Be sure to specify the following:
1. Pressure differential at specified flow rate
1. Housing leak tightness
1. End fittings
1. Overall dimensions
1. Attachment 1 lists Auxiliary Nuclear Grade HEPA filters that have been used at LANL. (The LANL-only drawings are posted on the LANL Engineering Standards Specification Website reference under this section.) If using a filter from this list, just specify the Manufacturer’s Drawing Number (including Rev. where present) instead of filling in the customized design requirements below. If the filter needed does not exactly match one of those shown, then fill in the design requirements.
1. ***************************************************************************************
Particle removal efficiency of 99.97 percent for 0.3 micrometers or better of an approved test aerosol.
Manufacture using materials and methods of construction consistent with filters that have passed wet-overpressure testing (per <<ASME AG-1>>, Article FC-5140) when tested in a rectangular, open-face configuration.
1. ***************************************************************************************
1. Select only one of the two paragraphs below.
1. ***************************************************************************************
Filter will meet specifications called out in the following Drawing(s):
1. ******************************************************************************
1. Retain the following subparagraph(s) that apply.
1. ******************************************************************************
Camfil Drawing Number 508450 Rev A ​​​<< with mark-ups; or  None - N/A>>​​​ 
AAF|Flanders Drawing Number Z02083B​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z93555G​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z08211​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z99436M​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z03257D​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z03258B​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z03255​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z03232C​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z83138M​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z96687B​​<< with mark-ups; or  None - N/A>>​​ 
AAF|Flanders Drawing Number Z18080A​​<< with mark-ups; or  None - N/A>>​​ 
1. *** OR ***
Filter will meet the design requirements listed below:
Resistance: Pressure differential of less than or equal to ​<< _______>>​ in. w.g. at a flow rate of ​<< _______>>​ scfm.
Housing materials: ​<< ***specify housing materials***>>​ 
Filter pack type: ​<< ***specify filter pack type (separator (with or without coating) or separatorless)***>>​ 
Pack to frame sealant: ​<< ***specify pack to frame sealant***>>​ 
End connections: ​<< ***specify end connections***>>​ 
Overall dimensions: ​<< ***specify overall dimensions***>>​ 
Faceguards: ​<< ***specify if and where faceguards are installed and what material is used***>>​ 
Leak tightness and testing method: ​<< ***specify leak tightness of housing and test method to use if one or both ends have end connection***>>​ 
MATERIALS OF CONSTRUCTION
General
The following are unacceptable materials of construction: particle board, asbestos, cadmium-coated metals, and any material that generates EPA regulated wastes as specified in <<40 CFR 261>>​.
Filter Media
Manufacture silicate media in accordance with Article I-3000 of <<ASME AG-1>>, Appendix FC-I.
1. ******************************************************************************
1. The following is a designer choice.
1. ******************************************************************************
Separatorless filter packs shall use formed media to fulfill the function of the separator.
Housing
1. ******************************************************************************
1. Select only one of the three following housing types.
1. ******************************************************************************
Type 300 series stainless steel, minimum 14 gauge, conforming to <<ASTM A240/A240M>>, <<ASTM A269/A269M>>, <<ASTM A554>>, or <<ASTM A778/A778M>>.
1. *** OR ***
Type 409 stainless steel, minimum 14 gauge, conforming to <<ASTM A240/A240M>> .
1. *** OR ***
Plywood, 3/4 in. thick in accordance with <<DOE-STD-3020>>-2015 (Section 5.3.2).
1. ***************************************************************************************
1. The following is a designer choice.
1. ***************************************************************************************
Fittings conforming to <<ANSI/MSS SP-114>>, <<ASTM A312/A312M>>, or <<ASTM A479/A479M>> .
Fasteners (when used)
Use fasteners that are in accordance with <<DOE-STD-3020>>​​ (Section 5.3.7).
1. ***************************************************************************************
1. Select only one type of separator per filter type.
1. ***************************************************************************************
Separators (when used)
Aluminum, conforming to <<ASME AG-1>>, Article FC-3160, (a).
Acid Resistant Aluminum, conforming to <<ASME AG-1>>​, Article FC‑3160, (b).
Glass Ribbon, conforming to <<ASME AG-1>>​, Article FC-3160, (c).
String, conforming to <<ASME AG-1>>​, Article FC-3160, (d).
Hot Melt, conforming to <<ASME AG-1>>​, Article FK-3160, (e).
1. ***************************************************************************************
1. A single splice is allowed only for radial flow filters. Axial flow filters are not allowed to have splices.
1. ***************************************************************************************
Adhesives used to ​<< splice the media, ; or  None - N/A>>​​fasten gaskets to filter case, and seal the filter pack or faceguards to the case
Self‑extinguishing in accordance with the spot‑flame test of <<ASME AG-1>>, Article FC-5160 or <<UL 586>>.
Gaskets and Seals
1. ******************************************************************************
1. Select only one of the three following gasket/seal types.
1. ******************************************************************************
Elastomer Gasket – in accordance with <<DOE-STD-3020>> (Section 5.3.5.1).
1. *** OR ***
Gelatinous Seal – in accordance with <<DOE-STD-3020>>​​ (Section 5.3.5.2).
1. *** OR ***
Elastomer Gasket – Viton in accordance with <<ASTM D2000>>
Faceguards (when used)
1. ******************************************************************************
1. Specify Type 304 stainless steel for highly-corrosive atmospheres.
1. ******************************************************************************
Faceguards – galvanized steel in accordance with <<ASME AG-1>>​ , Article FC-3140.
Faceguards - 4 x 4 mesh made from 0.025 in. minimum Type 304 stainless steel in accordance with <<ASTM E2016>>​.
1. ***************************************************************************************
1. Wire rope handle is only used on the AAF|Flanders drawing number Z96687 filter.
1. ***************************************************************************************
Handle
Wire rope - minimum 1/8 inch diameter, fabricated from wire conforming to <<ASTM A492>>.
Fabrication
1. ***************************************************************************************
1. Add additional fabrication requirements as necessary, such as welding. Be sure to specify leak tightness and end connections for Auxiliary Nuclear Grade Filters.
1. ***************************************************************************************
General
Fabricate in accordance with manufacturer’s approved QA plan.
Assemble filter from materials designated in Article ​<< 2.4; or  _______>>​, Materials of Construction.
Do not patch holes or tears in filter media.
Ensure that filter is free from foreign matter and damage.
Fabricate housing to requirements specified in Article ​<< 2.3; or  ___>>​, Design Requirements.
Provide end connections as specified in Article ​<< 2.3; or  _______>>​, Design Requirements.
Label each filter with the following minimum information. Labels must be permanently affixed to the filter.
Manufacture’s name or symbol
Model number
Serial number
Rated flow capacity
Direction of airflow for penetration and pressure drop tests (except for radial flow filters)
Pressure drop, in inches of water at 100% rated flow
Overall penetration at rated flow
UL label indicating successful testing per <<UL 586>>.
Date of manufacture
Date the filter was tested
The effective media area
1. ******************************************************************************
1. As of the date of this template, the wire rope handle is only used on AAF | Flanders drawing number Z96687 filters.
1. ******************************************************************************
Install wire rope handle on the outlet side of filter.
Label each shipping container (carton containing one filter) with the following minimum information:
Manufacturer’s name
Arrows and “THIS SIDE UP” indicating orientation for shipping and storage, and “FRAGILE” in letters no less than 3/8 in.
Filter model number
Purchase order number
Acceptance testing
Acceptance Test Criteria
Filters shall be manufactured using materials and methods of construction consistent with filters qualified to <<ASME AG-1>>, Article FC-5000 or to <<ASME AG-1>>, Article FK-5000.
Perform factory production testing in the following categories:
Penetration – Test with DOE‑approved aerosol and test method or the particle counter scanning method as described in <<IEST-RP-CC001>>. If penetration of 0.3 micrometers exceeds 0.03 percent, filter is not acceptable.
Resistance to airflow – The clean filter resistance to airflow shall meet the requirements of Article ​<< 2.3; and  _______>>​, Design Requirements.
1. **********************************************************************
1. Leak testing is only required for filters with end plates and nipple or flanged connections.
1. **********************************************************************
Leak testing – Perform a pressure decay leak test of the filter housings that have a nipple connection on << one end; or  both ends>> per <<ASME AG-1>>, Mandatory Appendix TA-III at a pressure of << +10>> in. w.g. Maximum acceptable leakage rate is 0.0005 SCFM per cubic foot of housing volume.
1. ******************************************************************************
1. Most Auxiliary Nuclear Grade HEPA filters do not need to be sent to the FTF so the following requirement is normally omitted. However, the end user can always request that their filters are sent to the FTF to better ensure the quality of the product they receive.
1. ******************************************************************************
Ship filters to the FTF (Air Techniques International Testing Laboratories, Suite 104, 1708 Whitehead Rd., Baltimore, MD 21207, phone 410-277-8981, fax 410-277-3448, email ATITL@atitest.com) to have inspection and performance acceptance testing performed in accordance with <<ASME AG-1>>, Article FK-5600 and <<DOE-STD-3020>>​.
PART 3 - execution (performed by AND AT lanl)
Examination
Inspect all filters upon shipment receipt to the requirements contained on LANL Form 1952. Verify documentation from Article ​​<< 1.7; and  _______>>​​, Action Submittals, is included and is complete.
Storage
Store filters in accordance with <<DOE-HDBK-1169>>, Appendix A, or in accordance with the manufacturer’s requirements, whichever is more restrictive and:
Do not stack HEPA filters with a height dimension of 24 inches or greater more than three high.  It is acceptable to stack filters more than 3 high if the individual filter does not exceed 24 inches in size, but the stacked height cannot exceed 6 ½ feet.
Store filters properly oriented, in accordance with manufacturer’s recommendations.
Alternate the position of each level so as to not have one filter support the one above it when stored out of the shipping container.
Shelf life: Do not store filters for more than 10 years after manufacture date.
Handling and installation
Handle and install HEPA filters in accordance with <<DOE-HDBK-1169>>, Appendix A, Parts A.5 and A.6.
Field Quality control
Test filters (when required) after installation for leakage in accordance with LANL requirements.
Replace all filters that fail the LANL in-place leakage test.attachment
Notify Seller, Purchasing Group, and Quality Assurance Group of filter rejections and re-evaluate the future procurement status of that manufacturer and/or model.
1. ***************************************************************************************
1. Include only one of the two following rows. Include the first if using ATTACHMENT 1; Include the second if not using ATTACHMENT 1.
1. ***************************************************************************************
end of section; ATTACHMENT FOLLOWS
END OF SEction
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
THIS PROJECT SPECIFICATION SECTION IS BASED ON LANL MASTER SPECIFICATION SECTION 23 4133.19, REV. 1, DATED APRIL 15, 2026.


1. **********************************************************************************************
1. Retain applicable filter row(s) in Attachment 1 (manufacturer heading will activate automatically). Mark-up drawings as necessary to indicate changes needed. Some drawings have already been marked-up to include necessary information to ensure the filter is as close to an ASME AG-1, Section FC or Section FK filter as possible. When they become available, drawings that have been updated by the manufacturer to include the LANL mark-ups should be referenced and used. The drawings are posted on the LANL Engineering Standards Specification Website  as a reference under this Div 23 Section.
1. **********************************************************************************************
Attachment 1
1. Auxiliary Nuclear Grade HEPA Filters
1. Caution: These drawings contain proprietary information, are for LANL business purposes, and must not be shared with competing manufacturers.
	Item
	​M/N
	​Description / Drawing Number


Hidden Paragraph

	​Camfil


Hidden Paragraph

	A
	02ES-08Z08Z09-00-2-F-M-AU-B/NC
	8 inch square, 14 gauge, 304 SST housing, aluminum separators, open inlet with SST faceguard, 3 inch KERKAU Class 150 RF, 316L flange on outlet
Drawing: 508450 Rev A << with mark-ups; or None - N/A>> 


Hidden Paragraph

	AAF|Flanders


Hidden Paragraph

	B
	0-007-C-15-R0-NU-00-00-Z02083B
	4 inch round, 316 SST housing, aluminum separators, open inlet and outlet.  For use in glovebox exhaust push-thru housing
Drawing: Z02083 Rev B << with mark-ups; or None - N/A>> 


Hidden Paragraph

	C
	0-007-D-43-R0-NU-00-00-Z93555G
	8 inch round, 304 SST housing, separatorless filter pack, open inlet and outlet.  For use in glovebox exhaust push-thru housing
Drawing: Z93555 Rev G << with mark-ups; or None - N/A>> 


Hidden Paragraph

	D
	0-007-U-43-R0-NU-00-00-Z08211
	12 inch round, 304 SST housing, separatorless filter pack open inlet and outlet.  For use in glovebox exhaust push-thru housing
Drawing: Z08211 << with mark-ups; or None - N/A>> 


Hidden Paragraph

	E
	0-007-C-15-N1-NU-00-21-Z99436M
	4 inch round, 316L SST housing, aluminum separators, open inlet with SST faceguard, 2” MNPT x 1-1/2” FNPT 316 SST class 150 pipe bushing on outlet
Drawing: Z99436 Rev M << with mark-ups; or None - N/A>> 


Hidden Paragraph

	E
	0-007-C-15-N1-NU-00-21-Z99436M
	4 inch round, 316L SST housing, aluminum separators, open inlet with SST faceguard, 2” MNPT x 1-1/2” FNPT 316 SST class 150 pipe bushing on outlet
Drawing: Z99436 Rev M << with mark-ups; or None - N/A>> 


Hidden Paragraph

	F
	0-007-C-15-N1-NU-00-00-Z03257D
	4 inch round, 316L SST housing, aluminum separators, open inlet, 1-1/2” MNPT x 1-1/4” FNPT 316 SST class 150 pipe bushing on outlet
Drawing: Z03257 Rev D << with mark-ups; or None - N/A>> 


Hidden Paragraph

	G
	0-007-C-15-N1-NU-00-00-Z03258B
	4 inch round, 316L SST housing, aluminum separators open inlet, 1” MNPT x 3/4" FNPT 316 SST class 150 pipe bushing on outlet
Drawing: Z03258 Rev B << with mark-ups; or None - N/A>> 


Hidden Paragraph

	H
	0-007-D-03-N1-NU-00-21-Z03255
	6 inch round, 304 SST housing, separatorless filter pack, open inlet with SST faceguard, 2” MNPT x 1-1/2” FNPT 304 SST class 150 pipe bushing on outlet
Drawing: Z03255 << with mark-ups; or None - N/A>> 


Hidden Paragraph

	I
	0-007-D-03-N2-NU-00-00-Z03232C
	4 inch round, 304 SST housing, separatorless filter pack, 1” MNPT x ¾” FNPT 304 SST class 150 pipe bushing on inlet and outlet
Drawing: Z03232 Rev C << with mark-ups; or None - N/A>> 


Hidden Paragraph

	J
	0-007-D-04-N1-NU-00-11-Z83138M
	8 inch square, plywood housing, separatorless filter pack, open inlet with galvanized faceguard, 2” IPS SCH 40 MNPT 304 SST pipe nipple on outlet
Drawing: Z83138 Rev M << with mark-ups; or None - N/A>> 


Hidden Paragraph

	K
	X-007-8-42-01-NU-13-13-Z96687B
	12-1/2” square, 409 SST metal case, separatorless filter pack.  14” square flange on outlet with gaskets on both sides of the flange face.  Galvanized faceguards on each face
Drawing: Z96687 Rev B << with mark-ups; or None - N/A>> 


Hidden Paragraph

	L
	B-007-D-43-RX-NU-X2-23-Z18080A
	8 inch round, 304 SST housing, separatorless filter pack, open inlet with SST faceguard and lifting bail, ½ inch wide inside flange on outlet with SST faceguard.  (For use in RLUOB open front box exhaust.)
Drawing: Z18080 Rev A << with mark-ups; or None - N/A>> 
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