section 23 4133.13
HEPA Filters – ASME AG-1, Section FC
************************************************************************************************************************
LANL MASTER SPECIFICATION SECTION
This section covers ASME AG-1, Section FC HEPA Filters that are used in the majority of facility ventilation systems at LANL.  These filters include the common sizes of square filters ranging in size from 8” x 8” x 3-1/16” (with a flow rate of 25 scfm) up to 24” x 24” x 11-1/2” (with a flow rate of 2000 scfm).  Two other types of HEPA filters are covered in two other sections:

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.

2. Section 23 4133.19 HEPA Filters - Auxiliary Nuclear Grade includes encapsulated filters with one or two end connections and other filter configurations not included in ASME AG-1, Sections FC or FK.  
Higher pressure, high efficiency filters for process piping (e.g., Swagelok) are addressed in Section 43 3113.37.

Edit this document so that it only includes the information pertaining to the type of HEPA filter being specified.  To seek a variance from applicable requirements, contact the ESM Mechanical POC.

When editing to suit a specific project, author shall add job‑specific requirements and delete only those portions that in no way apply to the activity (e.g., a component that does not apply). 
When assembling a specification package, include applicable Sections from all Divisions, especially Division 1, General Requirements.

Information within “stars” is provided as guidance to the author responsible for editing the document.  Delete information within “stars” during editing.  Information within [ ] needs to be edited for the specific project.
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 usage).  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.

The filters listed in the Specifier’s Reference webposted under 23 4133.13 in Div 23 are all HEPA filters that have been qualified to Article 5000 of ASME AG-1, Section FC.  These filters shall be specified where available and practical.  
************************************************************************************************************************
PART 1 general

1.1 Summary

A. Section Includes

1. ASME AG-1, Section FC HEPA Filters 
B. Related Sections

1. [Section 23 3225 Bag-in Bag-out Housings]
2. [Section 23 4133.16 HEPA Filters - ASME AG-1, Section FK Special]
3. [Section 23 4133.19 HEPA Filters - Auxiliary Nuclear-Grade]
C. Applicability
1. Filters to be installed in confinement ventilation systems for containing radioactive particles; their safety function and primary critical characteristic is particle removal efficiency of at least 99.97 percent for 0.3 micrometer particles of an approved aerosol test.
2. Procurement and installation of HEPA filters for Department of Energy (DOE) facilities at Los Alamos National Laboratory (LANL).
3. Filters for use in air and gas streams with a 250 degrees F maximum continuous temperature.

1.2 References

Except for NQA-1, follow latest edition of all documents invoked herein (editions below reflect those used in the development of this template).

A. American Society of Mechanical Engineers (ASME)

1. ASME AG-1-2017, Code on Nuclear Air and Gas Treatment, Section FC HEPA Filters
2. ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, 2008 with 2009 addenda
B. Department of Energy (DOE)

1. DOE-STD-3020-2015, Specification for HEPA Filters Used by DOE Contractors
2. DOE-HDBK-1169-2003, Nuclear Air Cleaning Handbook, Appendix A
C. Underwriter Laboratories

1. UL‑586, Standard for High Efficiency Particulate Air Filter Units
D. Code of Federal Register

1. 10 CFR 830.122, Quality Assurance Criteria
2. 40 CFR 261, Identification and Listing of Hazardous Waste
*************************************************************************************************************

The edition of QPA-RIT-WI-002 needs to be verified as latest; if it is revised, then the following reference AND Appendix A will need review for revision by specifier and template owner.  https://caosp.lanl.gov/dc/default.aspx

*************************************************************************************************************

E. Los Alamos National Laboratory

1. QPA-RIT-WI-002.007, Work Instruction for Receipt Inspection of ML-1, ML-2, and ML-3 HEPA Filters Used in Ventilation Systems
1.3 Definitions, acronyms, and abbreviations

A. Acceptance Test: Inspection and testing of a filter to verify certain characteristics or properties, which determine the acceptance or rejection of that filter.
B. 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).
C. Approved Test Aerosol: Particle‑generating materials approved by DOE and used as test aerosols for performing testing of HEPA filters.
D. ASME AG-1, Section FC HEPA Filters: Axial-flow, square, open-faced, fire-resistant HEPA filters used in nuclear air cleaning systems.
E. C of C: Certificate of Conformance:  Defined under “Action Submittals” article.
F. DOE:  Department of Energy
G. EPA: Environmental Protection Agency

H. Filter Test Facility (FTF): A facility established by the DOE specifically to conduct performance tests and quality assurance inspections of HEPA filters.

I. High Efficiency Particulate Air (HEPA) Filter: A throwaway, extended-medium dry-type filter with a rigid casing enclosing the full depth of the pleats.  The filter shall exhibit a minimum efficiency of 99.97% when tested with an aerosol of 0.3 µm diameter.
J. In-Place Leakage Test:  A test conducted after HEPA filters have been installed where the downstream test aerosol concentration (in µg/liter) is compared to the upstream test aerosol concentration (in µg/liter) and is reported as a percentage. This test uses a polydispersed aerosol having a light-scattering number mean diameter of 0.7 µm and a size range of 0.1 to 3.0 µm.

K. LANL: Los Alamos National Laboratory 
L. Nominal Air Flow Rating: The flow rate which HEPA filters are identified by the manufacturer and confirmed at the FTF.

M. Nuclear Facility: A DOE facility in which radioactive materials are produced or handled to the degree that environmental protection is required.

N. Penetration: The downstream test aerosol concentration, expressed as a percentage of the upstream test aerosol concentration where a monodispersed aerosol with a light-scattering number mean diameter of 0.3 µm is used.
O. QA: Quality Assurance

P. 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.

Q. SST: Stainless steel
R. w.g.:  water gage

1.4 LANL-PERFORMED WORK

A. LANL will perform receipt inspection on filters ordered by LANL organizations in accordance with Article 3.1 of this Section.

B. LANL will perform in-place leakage testing of HEPA filter(s) after successful installation in systems required to be tested.
1.5 DESIGN REQUIREMENTS
A. Materials for the components below are specified in Article 2.3, Material of Construction.  
*************************************************************************************************************
Edit Design Requirements as necessary for specific application.

Filters that have been qualified to Article FC-5000 of ASME AG-1, Section FC are listed in the Specifier’s Reference web posted under 23 4133.13 in Div 23. These filters shall be specified where available/practical.

Type and number designation as defined in ASME AG-1, Section FC:
· Type A – Folded filter media with corrugated separator/supports

· Type B – Mini pleat filter medium with glass ribbon or self-extinguishing thread separators

· Type C – Continuous corrugated filter media folded without separator
· Type D – Folded filter media with glass or self-extinguishing thread separators
· Number Designation:

1 – size: 8 in. x 8 in. x 3 1/16 in., min. rated air flow: 25 scfm, at 1.3 in. w.g. (max.)

2 – size: 8 in. x 8 in. x 5 7/8 in., min. rated air flow: 50 scfm, at 1.3 in. w.g. (max.)

3 – size: 12 in. x 12 in. x 5 7/8 in., min. rated air flow: 125 scfm, at 1.3 in. w.g. (max.)

4 – size: 24 in. x 24 in. x 5 7/8 in., min. rated air flow: 500 scfm, at 1.0 in. w.g. (max.)

5 – size: 24 in. x 24 in. x 11 1/2 in., min. rated air flow: 1000 scfm, at 1.0 in. w.g. (max.)

6 – size: 24 in. x 24 in. x 11 1/2 in., min. rated air flow: 1250 scfm, at 1.3 in. w.g. (max.)

7 – size: 24 in.  x 24 in. x 11 1/2 in., min. rated air flow: 1500 scfm, at 1.3 in. w.g. (max.) 
Specifier: While the 2000 scfm filter is listed below, there is currently debate as to its loading characteristics.  It is recommended that this filter not be selected without careful review of expected filter change-out frequency.
8 – size: 24 in. x 24 in. x 11 1/2 in., min. rated air flow: 2000 scfm, at 1.3 in. w.g. (max.) 

9 – size: 12 in. x12 in. x11 1/2 in., min. rated air flow: 250 scfm, at 1.3 in. w.g. (max.)

*************************************************************************************************************
1. Design in accordance to ASME AG-1, Article FC-4000, Design.
2. Type [A, B, C or D] Filter Pack
3. Number Designation [***Include the Number Designation and the flow rate and associated pressure drop.  Example:  7, 1500 scfm @ 1.3” w.g.***] per ASME AG-1, Table FC-4110.
4. Case Type: [Wood][Metal][Wood or Metal]
*************************************************************************************************************

The type of gasket to be specified depends on the type of sealing mechanism that is used to seal the filter to the mounting surface.  Neoprene, epichlorohydrin, and silicone gaskets are all used for a flat sealing surface.  Gelatinous seal gaskets are used for a knife edge sealing surface.  Neoprene gaskets are used on qualified HEPA filters manufactured by AAF and AAF|Flanders. Epichlorohydrin gaskets are used on qualified HEPA filters manufactured by Camfil.  Silicone gaskets are used on high temperature qualified HEPA filters manufactured by AAF and AAF|Flanders.  Silicone gaskets should only be specified for high-temperature filters.  (High-temperature filters are mainly used in the facility systems at TA-55.)
*************************************************************************************************************

5. Gasket Type and Location: [Elastomer Seal]  [Gelatinous Seal] on [Upstream Face] [Downstream Face] [Both Faces]
6. Faceguard:  [Galvanized steel] [Stainless Steel] on both faces 

*************************************************************************************************************

Separators are only specified for Type A Filter Packs.  Separators used for Type A Filter Packs are made from aluminum.  If aluminum could be corroded by the airstream to which the filter will be exposed, then Coated (vinyl coating) should be specified.
*************************************************************************************************************

7. Separators (for Type A Filter Packs only): [Coated] [Uncoated] Aluminum
1.6 ACTION Submittals

*************************************************************************************************************
Submittal of QA plan is not necessary if filter manufacturer is on the current LANL IESL (internal IQPA web site).
The Submittals as listed are required for ML-1, ML-2, and ML-3 HEPA filters.  For ML-4 HEPA filters, the Submittals listed may be edited to include fewer requirements. 

For Safety Class (ML-1) and Safety Significant (ML-2) applications the filters must be qualified to ASME AG-1, Section FC.
*************************************************************************************************************
A. From Manufacturer before order placement
1. Certification documentation from an independent test facility indicating that HEPA filter model(s) have been successfully qualified or requalified within the past five years in accordance with ASME AG‑1, Article FC‑5100 (with DOE-STD-3020, Section 6.1.2 allowances).
B. From Manufacturer before shipment

1. Certified performance test results by the manufacturer for aerosol penetration and airflow resistance.  Test results shall be identified for each filter by serial number.

2. [Copy of the HEPA filter manufacturer’s QA plan identifying procurement, fabrication, test & inspection, material traceability and non‑conformity controls for approval.] 
3. Certificate of Conformance (C of C) that is signed or otherwise authenticated by authorized individuals certifying the degree to which items or services meet specified requirements.  (Paraphrased from ASME AG-1, Article AA-1400.)

The C of C shall include:

a. Purchase Order (PO) number.

b. Purchased item identified by model number.
c. The serial numbers of all filters included in the shipment to which the C of C is applicable.
d. Any approved changes, waivers, or deviations from this Section.
e. Statement indicating that filters meet the following requirements:

1) The filters conform to the requirements in ASME AG-1, Section FC; manufacturer’s QA plan; and Article 1.7 of this Section.

2) Filter construction and dimensions are per DOE-STD-3020 and Article 1.5 of this Section.

3) Qualification and Acceptance Test reports submitted above are applicable to the items delivered, and (if necessary) cross-referenced by serial number and any other item identifier.
*************************************************************************************************************The following statement regarding gaskets only applies to elastomer-type gaskets. This statement is to be deleted for gelatinous-seal-style filters.

*************************************************************************************************************

4) [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.]
*************************************************************************************************************The following statement regarding case panels only applies to metal case filters.  It is included here to meet guidance in DOE-HDBK-1169 Appendix B.

*************************************************************************************************************

5) [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-3020-2015.]

6) 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.

4. 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.
C. From FTF before shipment
1. Certified performance test results by the FTF for aerosol penetration and airflow resistance.  Test results identified for each filter by serial number.

1.7 quality assurance

A.  Seller’s Quality Assurance Requirements
1. Manufacture, inspect, test, and ship filters under a quality assurance program meeting the applicable requirements of ASME NQA-1-2008 with 2009 addenda.
1.8 Packaging and shipping 

A. Package and ship filters in accordance with Article FC-7000, DOE-STD-3020-2015 (Sections 7.2 and 7.3), and:

1. 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 interchange points and avoid unnecessary damage.  Label crates per Article FC-9200.
2. Ship filters properly oriented, as indicated on shipping container.
3. For large shipments, ship the entire shipment in a sealed, dedicated trailer to provide an additional quality assurance of product shipping and handling.

B. Filters returned to the manufacturer from the FTF or shipped from the FTF to LANL shall be re-packaged per the above requirements.
PART 2 products

2.1 product options and substitutions

A. No substitutions allowed.

2.2 manufacturers

A. The following is a list of some of the manufacturers with qualified nuclear grade HEPA filter products that may meet the requirements of this Section and ASME AG-1, Section FC; however, these manufacturers are not exempt from any seller requirements [including the submission of qualification certification for approval].
1. AAF International (American Air Filter)

2. AAF|Flanders

3. Camfil Inc.
2.3 Materials of construction

A. General

1. 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.
B. Filter Media
1. Manufacture silicate media in accordance with ASME AG-1, Article FC‑3130.
C. Case
1. [Stainless Steel, Type [304] [316] in accordance with ASME AG-1, Article FC-3110 (a).]
[OR]

*************************************************************************************************************Before specifying wood-case filters, verify that they are still allowed under the current combustible load analysis for the facility.  Facilities with large filter plenums may now be restricting the use of wood-case HEPA filters.  Note:  Wood-case filters generally cost less than metal-case filters but are more likely to be rejected during receipt inspection due to being out of square. Also, metal-case filters weigh approximately 50% more than wood-case filters, so ensure mounting frames can support the additional weight.  
*************************************************************************************************************

2. [Plywood, in accordance with ASME AG-1, Article FC-3110 (b).]
D. Fasteners

1. Use fasteners that are in accordance with DOE-STD-3020 (Section 5.3.7).

************************************************************************************************************Select only one type of separator per filter. Type C filters are the only filter that do not use separators.  All of the filters listed in the Specifier’s Reference webposted under 23 4133.13 in Div 23—except for Number Designation 8 filters—use aluminum separators, coated aluminum separators, or use separatorless filter media.  Number Designation 8 filters use string separators.
*************************************************************************************************************

E. [Separators (when used)]
1. [Aluminum, conforming to ASME AG-1, Article FC-3160, (a).]
[OR]

2. [Acid-Resistant Aluminum, conforming to ASME AG-1, Article FC‑3160, (b).]
[OR]

3. [Glass Ribbon, conforming to ASME AG-1, Article FC-3160, (c).]
[OR]

4. [String, conforming to ASME AG-1, Article FC-3160, (d).]
*************************************************************************************************************The high-temperature-resistant RTV silicone is only specified for High Temperature filters.  These filters have mainly been used in TA-55 facility systems.

*************************************************************************************************************
F. Adhesives used to fasten gaskets to filter case, and seal the filter pack or faceguards to the case.
1. [Self‑extinguishing in accordance with the spot‑flame test of ASME AG-1, Article FC-5160 or UL-586.]
[OR]

2. [High-temperature-resistant, red RTV silicone.]

G. Gaskets and Seals

1. [Elastomer Gasket – in accordance with DOE-STD-3020 (Section 5.3.5.1).]
[OR]

2. [Gelatinous Seal – in accordance with DOE-STD-3020 (Section 5.3.5.2).]
H. Faceguards
1. [Faceguards – galvanized steel in accordance with ASME AG-1, Article FC-3140.]
[OR FOR HIGHLY-CORROSIVE ATMOSPHERES]

a. [Faceguards –Type 304 stainless steel in accordance with ASME AG-1, Article FC-3140.]
2.4 Fabrication

A. General

1. Fabricate in accordance with ASME AG-1, Article FC-6000; DOE-STD-3020 (Section 5.4 including Table 5-2); and ASME NQA-1-2008 with 2009 addenda.

2. [Separator filters shall comply with ASME AG-1, Article FC-4130.]
3. [Separator-less filters shall comply with DOE-STD-3020 (Section 5.4.2).]
4. Install faceguards in each face of all filters in accordance with ASME AG‑1, Article FC-4160.
5. [Install elastomer gasket on [upstream] [downstream] [both] face[s] of filter in accordance with ASME AG-1 (Article FC-4141) and DOE-STD-3020 (Section 5.4.4).]

6. [Install gelatinous seal on [upstream] [downstream] face of filter in accordance with ASME AG-1, Article FC-4142.] [Install extraction clips on the opposite face of the case from where the gelatinous seal is located.].
*************************************************************************************************************The labeling includes a UL label indicating successful testing per UL-586.  The UL label is required for all qualified HEPA filters.
Leave in the Bold Underline statement when specifying High Temperature filters.  Normal business practice for some of the filter manufacturers is to only loosely attach the labels using tape or not attaching the labels to the filter at all, just leaving them loose in the carton.  The normal business practice is not acceptable for ML-1 and ML-2 applications.
*************************************************************************************************************
7. Label each filter and shipping container (carton containing one filter) in accordance with DOE-STD-3020 (Section 6.1.6).  Labels must be permanently affixed to the filter.  [The specific application for these filters allows the label to be applied directly to the filter case.]
2.5 Acceptance testing
A. Qualification and Acceptance Test Criteria

************************************************************************************************************* Safety Class (ML-1) and Safety Significant (ML-2) applications require that a qualified filter be specified.  Make every effort to select a qualified filter from the Specifier’s Reference webposted under 23 4133.13 in Div 23.
*************************************************************************************************************
1. [Have qualification testing of filters and filter media performed by an independent test facility in accordance with ASME AG-1, Article FC-5100 (with DOE-STD-3020, Section 6.1.2 allowances) prior to start of manufacturing of filters for this purchase.]
2. Perform factory inspection of filters in accordance with ASME AG‑1, Article FC-5200.  Additionally, LANL will be inspecting the filters to LANL QPA-RIT-WI-002.007 (see Appendix A, Table 2 for inspection criteria).  Filters that do not meet these inspection criteria will be rejected.
3. Perform factory production testing of aerosol penetration and resistance to air flow for each filter in accordance with ASME AG‑1, Article FC-5300.
4. 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 FC-5300, DOE-STD-3020 and LANL QPA-RIT-WI-002.007, Table 2 (see Appendix A).  Filters that do not meet these inspection criteria are not acceptable.
PART 3 execution (performed by AND AT lanl)
3.1 Examination

A. Inspect all filters upon shipment receipt to LANL QPA-RIT-WI-002.007.  Verify documentation from Article 1.6 is included and is complete.
3.2 Storage

A. Store filters in accordance with ASME AG-1, Article FC-7000, DOE-HDBK-1169 Appendix A or the manufacturer’s requirements, whichever is more restrictive; also:
1. Store filters properly oriented, as indicated on shipping container.
2. When stored out of the shipping container, stagger the box pattern on each level so as to not have columns of boxes that can easily topple.
3. Shelf life: Do not store filters for more than 10 years after manufacture date.
3.3 Handling and installation

A. Handle and install HEPA filters in accordance with DOE-HDBK-1169, Appendix A, Parts A.5 and A.6.

3.4 Field Quality control

A. In-place leak test filters after installation per LANL requirements.
B. Replace all filters that fail LANL in-place leakage test.
C. Notify Seller, Purchasing Group, and Quality Assurance Group of filter rejections and re-evaluate the future procurement status of that manufacturer and/or model.
*************************************************************************************************************Appendix A is to be included with all ML-1, ML-2, and ML-3 filter procurements; verify that it is latest at https://caosp.lanl.gov/dc/default.aspx Update as required.
*************************************************************************************************************
APPENDIX A

LANL QPA-RIT-WI-002.007 Excerpts:  Attachment 1, Table 2 (only) and Attachments 2 & 3
end of section MAIN BODY
*********************************************************

Do not delete the following reference information:

*********************************************************

THIS STATEMENT for lanl use only

This project specification section is based on LANL Master Specification Section 23 4133.13 Rev. 0, dated December 12, 2018.
APPENDIX A
LANL QPA-RIT-WI-002.007 Excerpts:
(Attachment 1, Table 2 (only) and Attachments 2 & 3)
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	Receipt Inspection of ML-1, ML-2, and ML-3 HEPA Filters Used in
Ventilation Systems
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	Supplementary Inspection Plan for ML-1, ML-2, and ML-3 HEPA filters

	
	Quality & Performance Assurance Division




(Portion of Attachment 1)

	Table 2

	Item
	Feature
	Inspection Method
	Acceptance Criteria

	12
	Packaging
	Visual
	The filters must be packed with the pleats vertical.  (Exception for Type B “mini-pleat” filters, which should be packed with the pleats horizontal.)

	13
	Workmanship
	Visual
	The filter must be free from foreign matter (dirt, oil, or viscous material) and damage, such as distorted or cracked case, or deformation or sagging of the medium, separators, and faceguards. The filter must also be free of any cracks in the adhesive bond, and cracks or holes in the exposed portions of the filter medium. All required fasteners must be securely installed.

	14
	Filter Construction
	Measurement (Refer to Attachment 3)
	Filter Height and Width:  The filter’s height and width must conform to purchase order requirements within the following tolerances (from DOE-STD-3020-2015, Table 5‑2):

· Face Dimension < 24” (610 mm) = tolerance of -1/16”, +0” (-1.6mm, +0mm) 

· Face Dimension > 24” (610 mm) = tolerance -1/8”, +0” (-3 mm, +0mm)

	15
	
	Measurement (Refer to Attachment 3)
	Filter Depth:  The filter’s depth must conform to purchase order requirements within the following tolerance, for all filter sizes (from DOE-STD-3020-2015, Table 5-2):  

Tolerance:  -0”, +1/16” (-0 mm, +1.6 mm)


	16
	
	Measurement (Refer to Attachment 3)
	The length of both filter diagonals must be equal within a tolerance of 1/8 inches (-3 mm) (tolerance from DOE-STD-3020-2015, Table 5-2).   

Note:  Measuring the diagonals is the preferred method.  However if diagonals cannot be measured accurately (due to configuration anomalies at the corners) the following alternatives method may be used.  Straddle each corner with a 24”x16” (minimum size) carpenters square.  The case must be square such that the maximum gap allowed along the 24” length is 5/64”.  This alternate method is mainly used on metal filters because the metal case corners generally do not allow the determination of the true corner.

	17
	
	Measurement (Refer to Attachment 3)
	The width of the filter’s gasket surface must be ¾” (19 mm), within a tolerance of + 1/16” (+ 1.6 mm)

	18
	
	Visual
	There must be no signs of repaired, tears, pinholes, or other defects in the portion of the filter media that is visible.

	19
	
	Visual
	There must be no missing separators (where used).

	20
	
	Visual
	The pleats must be visually perpendicular to the top and bottom of the case, and must be straight with no deviations more than ½” (12 mm) from a line drawn from one end of the pleat to the other end of the pleat.

	21
	Filter Construction—Wooden Cases Only


	Visual
	The case panels must be joined with rabbet joints. 

	22
	
	Visual
	The end points of the fasteners must not penetrate the outside surface of the case.

	23
	
	Visual
	There must be no splinters or rough edges that might penetrate or cut worker’s gloves or injure the fingers of personnel handling the filters.

	24
	
	Visual
	The case faces, edges, and joints must be thoroughly coated with sealant to minimize permeability.

	25
	Filter Construction—Metal Cases Only


	Visual
	Metal cases must have a double-turned, ¾” (19 mm) wide flange on each face, OR a fluid-seal socket or sleeve.

	26
	
	Visual
	Case panels must be assembled into the frame by riveting or bolting the corners.

	27
	Gaskets (n/a for Fluid Seal)


	Visual
	The gasket adhesion across the width may vary however the full length of the gasket must be firmly and continuously glued to the filter case and not be loose, distorted, peeling away from the case. 

	28
	
	Visual
	The gasket must not extend more than 1/16” (1.6mm) over either side of the seating surface at any point. 


	29
	
	Visual
	Gaskets must be of one-piece or made up of strips joined at the corners by keyhole, keystone, or other interlocking type joints.  If applicable, edges of any gasket joint shall be thoroughly coated with adhesive.

	30
	Fluid Seal (n/a for Gasket Seal)
	Visual
	Fluid must be present in the entire length and width of the channel and at approximately the same depth as the channel.  

	31
	
	Visual
	Small particles such as wood chips and metal filings must not be present on the external surface of the fluid seal. 

	32
	Faceguards (When Specified)
	Visual
	Faceguard must be installed so that projecting wires or edges do not form a puncture hazard to personnel handling the filter.

	33
	
	Visual
	Faceguard must be installed in the face of the filter in such a manner that it shall not directly contact the gasket or create a leak path.

Note: N/A for wood case filters which have the face guard stapled to the case and where this condition can be verified by inspecting the non-gasket end of the filter.

	34
	
	Visual
	Faceguard edges must be firmly embedded in adhesive or otherwise secured.
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Attachment 2: 
DOE-STD-3020-2015, Table 5-1
[image: image2.png]Table 5-1. Nominal Sizes and Ratings for FC HEPA Filters

Minimum Rated Maximum
Number Dimensions Dimensions Airflow Resistance
Designati inches) (millimeters)
esignation ¢ ) [€ ) a e | inwg Pa
1 $x8x3-1/16 203x203x78 25 2 13 325
2 8x8x5-7/8 203x203x150 50 85 13 325
3 12x12x5-7/8 | 305x305x150 125 212 13 325
4 24x24x5-7/8 | 610x610x150 | 500 850 1.0 250
5 24x24x11-12 | 610x610x292 | 1000 | 1700 1.0 250
6 24x24x11-12 | 610x610x292 | 1250 | 2125 13 325
7 24x24x11-12 | 610x610x292 | 1500 | 2550 13 325
B 24x24x11-12 | 610x610x292 | 2000 | 3400 13 325
9 12x12x11-1/2 | 305x305x292 | 250 425 13 325
Notes

1. Adopted from ASME AG-1, Table FC-4110 (see note 5)

2. Dimensions are height by width by depth.

3. The rated airflow for Section FC filters is listed in ASME AG-1 in SCFM. However, this Standard
specifies ACFM which is based on tests performed indoors af an atmospheric pressure close to sea
level. The temperature and pressure under which the tests have been conducted are to be recorded,
but are not fo be used to correct rated flow.

4. Number designation 4 filters must be qualified independently of the qualification of any larger,
similar filter sizes.

5. Table FC-4110 shows a converted value of 320 Pa for 1.3 in wg except that the actual converted
value should be 325 Pa.
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Ventilation Systems
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Attachment 3:

DOE-STD-3020-2015, Table 5-2
[image: image4.png]Table 5-2. Tolerances for FC HEPA Filter Cases and Gaskets

Face Dimensions less than 24 in. (610 mm)

Ygin./+0 in. (-1.6 mm / +0 mm)

Face Dimensions 24 in. (610 mm) and greater

Y in./+0 in. (-3 mm /+0 mm)

Depth

+Yigin. /-0 in. (+1.6 mm / -0 mm)

‘Width of Gasket Surface and Gasket

Yin. =Yg in. (19 mm = 1.6 mm)

Squareness for Filter Face Dimensions

Gasket Scaling Surfaces - Flat and parallel

Both face diagonals are to be equal with
the following tolerance: ¥ in. (3 mm) total

The faces of the case shall be flat and
parallel within ¥s in. (1.6 mm)
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