PART 4(Preparation, Packaging, Shipping, and Receiving


section 23 4133
high-efficiency particulate filtration
*************************************************************************************************************
LANL MASTER SPECIFICATION

When editing to suit 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).  This specification covers three types of HEPA filters.  ASME AG-1, Section FC, HEPA Filters 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” and 25 scfm up to 24” x 24” x 11-1/2” and 2000 scfm.  ASME AG-1, Section FK, Special HEPA filters include radial flow filters, axial flow circular filters, and axial flow rectangular filters that are not included in Section FC.  Auxiliary HEPA filters include encapsulated filters with one or two end connections and other filter configuration not included in ASME AG-1, Sections FC or FK.  Edit this specification so that it only includes the information pertaining to the type of HEPA filter being specified.  The requirements for each type of filter have been consolidated to allow blocks of text to be removed during the editing process.  To seek a variance from applicable requirements, contact the ESM Mechanical POC.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.

Information within “stars” is provided as guidance to the author responsible for revising the specification.  Delete information within “stars” during editing.  Information within [ ] needs to be edited for the specific project.  Some of this information is also guidance that needs to be removed during editing
This specification serves as a template.  The specification 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).  Implementation of this specification requires 
modification to the specification to meet project‑specific requirements.  Responsibility for application of this specification to meet project‑specific requirements lies with the organization modifying or implementing the specification.  The organization modifying the specification shall apply a graded approach to quality assurance based on the management level designation of the project.  When this specification is used with nuclear facilities subject to 10 CFR 830, modification to this specification must be performed by an individual or organization operating under a quality assurance program that meets the requirements of that CFR.

This specification serves as a template for procurement of HEPA filters at LANL.  In Part 4 of this specification there is a list of HEPA filters that are pre‑approved for use in LANL. The filters listed in Attachments 4.1, 4.2, and 4.3 are all HEPA filters that have been Qualified to Article 5000 of ASME AG-1, Section FC.  These filters shall be used where possible.  Attachment 4.5 is a list of Auxiliary HEPA filters that have been used at LANL and for which the included Flanders Filters drawings have been sufficiently detailed so that they can be used as the basis for ordering these specific filters.  If none of the pre‑approved filters meet the performance or design requirements for a particular application, use this specification in its template format to procure a different filter.

*************************************************************************************************************
PART 1 general

1.1 Summary

A. Section Includes

1. ASME AG-1, Section FC HEPA Filters 
2. ASME AG-1, Section FK Special HEPA Filters
3. Auxiliary HEPA Filters and Housings

B. Related Sections

1. Section 23 3225 Bag-in Bag-out Housings
C. Applicability
1. This specification applies to filters to be installed in confinement ventilation systems for containing radioactive particles.
2. This specification applies to the procurement of HEPA filters for Department of Energy (DOE) facilities at Los Alamos National Laboratory.
3. This specification applies to filters for use in air and gas streams with a 250 degrees F maximum continuous temperature.

1.2 References

A. APA Engineered Wood Association

1. APA PS-1 (Form V995) Product Standard for Construction and Industrial Plywood. 

B. American Society of Mechanical Engineers (ASME).
1. ASME AG-1, Section FC, HEPA Filters.
2. ASME AG-1, Section FK, Special HEPA Filters.
3. ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities.
C. ASTM International (ASTM; formerly American Society for Testing and Materials)

1. ASTM A240, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Application.
2. ASTM A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
3. ASTM A312, Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes.

4. ASTM A479, Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure Vessels, and for general application.
5. ASTM A492, Standard Specification for Stainless Steel Rope Wire.
6. ASTM E2016, Standard Specification for Industrial Woven Wire Cloth

7. ASTM B16, Standard Specification for Free-Cutting Brass Rod, Bar and Shapes for Use in Screw Machines.
8. ASTM B209, Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate.
9. ASTM E84, Standard Test Method of Surface Burning Characteristics of Building Materials.
D. Institute of Environmental Sciences and Technology (IEST)

1. IEST-RP-CC001.4, HEPA and ULPA Filters.
E. International Organization for Standardization

1. ISO 9001, Quality Management Systems Requirements.
F. Department of Energy (DOE)

1. DOE-STD-3020-2005, Specification for HEPA Filters Used by DOE Contractors.

2. DOE-STD-3025-2007, Quality Assurance Inspection and Testing of HEPA Filters.
3. DOE-HDBK-1169-2003, Appendix A.
G. Underwriter Laboratories

1. UL‑586, Standard for High Efficiency Particulate Air Filter Units.

H. Code of Federal Register

1. 10 CFR 830.122, Quality Assurance.

2. 40 CFR 261, Identification and Listing of Hazardous Waste.
I. Manufacturers Standardization Society

1. MSS SP-114 Corrosion Resistant Pipe Fittings Threaded and Socket Welding Class 150 and 1000.

J. Los Alamos National Laboratory

1. QA-RIT-WI-002.004, Work Instruction for Receipt Inspection of ML-1, ML-2, and ML-3 HEPA Filters Used in Ventilation Systems.

K. DOE/LANL Memoranda

1. Department of Energy Memorandum, D. Y. Chung to C. Steel, Approval of High Efficiency Particulate Air Filters for TA-55 Applications, 6-Aug-1999.  [This only applies to hi-temperature HEPA filters used at TA-55.]

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. 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.  
F. Auxiliary HEPA Filters: HEPA Filters that are not specifically addressed in ASME 
AG-1, Sections FC or FK. 

G. CMTR: Certified Material Test Report

H. CoC: Certificate of Conformance
I. DOE:  Department of Energy
J. EPA: Environmental Protection Agency

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

L. 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.

M. Nominal Air Flow Rating: The flow rate which HEPA filters are identified by the manufacturer and confirmed at the FTF.

N. NPT: National Pipe Thread

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

P. Penetration: The downstream test aerosol concentration, expressed as a percentage of the upstream test aerosol concentration.

Q. PTFE: Polytetrafluoroethylene

R. QA: Quality Assurance

S. 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.

T. SST: Stainless steel
U. wg:  water gage

1.4 LANL PERFORMED WORK

A. LANL will do in-place penetration testing of HEPA filter(s) after successful installation in systems required to be tested.
B. LANL will perform receipt inspection on filters ordered by LANL organizations in accordance with Section 3.1 of this specification.
1.5 system description

A. Design Requirements

1. ASME AG-1, Section FC HEPA Filters.  Materials for the components below are specified in Section 2.3, Material of Construction.  
*************************************************************************************************************
Edit Design Requirements as necessary for specific application.

If using a filter listed in Attachments 4.1, 4.2, or 4.3 that exactly matches what is needed, just specify the Model Number, Number Designation, and the location of the gasket. If the filter needed does not exactly match those shown include all of the information in a. through g. below. 

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 medium with glass fiber or noncombustible thread separators

· Type C – Continuous corrugated filter media folded without separator
· Type D – Folded filter media with glass fiber ribbon separators of glass fiber media or noncombustible threads glued to filter media 
· Number Designation:

1 – size: 8 in. x8 in. x3 1/16 in., min. rated air flow: 25 scfm, at 1.3 in.  w.g. (max.)

2 – size: 8 in. x8 in. x5 7/8 in., min. rated air flow: 50 scfm, at 1.3 in.  w.g. (max.)

3 – size: 12 in. x12 in. x5 7/8 in., min. rated air flow: 125 scfm, at 1.3 in.  w.g. (max.)

4 – size: 24 in. x24 in. x5 7/8 in. , min. rated air flow: 500 scfm, at 1.0 in.  w.g. (max.)

5 – size: 24 in. x24 in. x11 1/2 in. , min. rated air flow: 1000 scfm, at 1.0 in. w.g. (max.)

6 – size: 24 in. x24 in. x11 1/2 in. , min. rated air flow: 1250 scfm, at 1.3 in. w.g. (max.)

7 – size: 24 in. x24 in. x11 1/2 in. , min. rated air flow: 1500 scfm, at 1.3 in. w.g. (max.)

8 – size: 24 in. x24 in. x11 1/2 in. , min. rated air flow: 2000 scfm, at 1.3 in. w.g. (max.)  Please note that while this size filter is listed here, there is currently a debate as to the loading characteristics of this filter.  It is recommended that this filter not be selected without careful review of expected filter change-out frequency.  
9 – size: 12 in. x12 in. x11 1/2 in. , min. rated air flow: 250 scfm, at 1.3 in. w.g. (max.)

*************************************************************************************************************
a. Design in accordance to ASME AG-1, Article FC-4000, Design
b. Type [A, B, C or D] Filter Pack
c. Number Designation per ASME AG-1, Table FC-4110): [1 – 9]
d. Case Type: [Wood or Metal]

e. Gasket Type and Location: [Neoprene, Silicone, or Gelatinous Seal] and [Upstream Face, Downstream Face, or Both Faces]
f. Faceguard:  [Material and Location] 

g. Separators: [ (for Type A, B, or D Filter Pack)] [Coated or Uncoated (for Type A only)] 
B. Design Requirements

1. ASME AG-1, Section FK, Special HEPA Filters.  Materials for the components below are specified in Section 2.3, Material of Construction. 
*************************************************************************************************************
Edit Design Requirements as necessary for specific application.  As of the date of this Master Specification no Section FK HEPA filters have been qualified.  Therefore, the use of these filters is discouraged at this time.  However, it is recognized that there may be specific need for these types of filters so requirements are included here. 

Attachment 4.4 lists filters that meet ASME AG-1 Section FK.  Currently there is only one filter on this list.  This is the filter used for the 8 inch round push-thru exhaust filter housing on gloveboxes.  If this is the filter that is needed, just specify the Drawing Number (including Rev.) in place of c. - h. Otherwise include the information for c. - h. 

Types of HEPA Filter as defined in ASME AG-1, Section FK
· Type 1 – Radial flow filters
· Type 2 – Axial flow circular filters 
· Type 4 – Axial flow rectangular filters that are size variation of those addressed in ASME AG-1, Section FC 
Types of Filter Pack are defined in ASME AG-1, Section FK
· Type A – Folded filter media with corrugated separator/supports

· Type B – Mini-pleat medium with glass fiber or noncombustible thread separators

· Type C – Continuous corrugated filter media folded without separators

· Type D – Folded filter media with glass fiber ribbon separators of glass fiber media or noncombustible threads glued to filter media
*************************************************************************************************************
a. Design in accordance to ASME AG-1, Article FK-4000, Design
b. Filter will meet specifications called out in the following Drawings:

· Flanders FFI Drawing Number Z93555E

[OR]
c. Type [1, 2, or 4] HEPA filter
d. Type [A, B, C or D] Filter Pack
e. Case Material: [Wood (for Type 4 only) or Metal]

f. Gasket Type and Location: [Neoprene, Silicone, or Gelatinous Seal] and [Internal or External (for Type 1 HEPA filter only) Upstream Face, Downstream Face, or Both Faces (for Types 2 and 4 HEPA filters only)]

g. Faceguard:  [Material and Location for (Types 2 and 4 HEPA filters only)] 

h. Grilles:  [Material type (perforated metal or expanded metal) and thickness (for Type 1 HEPA filter only)]  

i. Separators: [ (for Type A, B, or D Filter Pack)] [Coated or Uncoated (for Type A Filter Pack only)]   
C. Design Requirements

1. Auxiliary HEPA Filters
*************************************************************************************************************
Auxiliary HEPA filters cannot be specified for new Safety Class or Safety Significant applications.  

Edit Design Requirements as necessary and add additional criteria as needed.  Be sure to specify the following:

· Pressure differential at specified flow rate
· Housing leak tightness

· End fittings

· Overall dimensions

Attachment 4.5 lists Auxiliary HEPA filters that have been used at LANL.  If using a filter from this list, just specify the Drawing Number (including Rev.) in place of d. – g.  If the filter needed does not exactly match one of those shown, then fill in the information in d. – g.
*************************************************************************************************************
a. Particle removal efficiency of 99.97 percent for 0.3 micrometers or better of an approved test aerosol.

b. 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.
c. Filter will meet specifications called out in the following Drawings:

· Flanders FFI Drawing Number Z99436H

· Flanders FFI Drawing Number Z03010B
· Flanders FFI Drawing Number Z03257C
· Flanders FFI Drawing Number Z03232C
· Flanders FFI Drawing Number Z83138M

· Flanders FFI Drawing Number Z96687B

[OR]
d. Pressure differential of less than or equal to [       ] in. of water gauge at a flow rate of [       ] scfm.

e. [specify leak tightness of housing]. 

f. [specify end connections].

g. [specify overall dimensions].
1.6 Submittals

*************************************************************************************************************
Submittal of QA plan is not necessary if filter manufacturer is on the current LANL IESL (See QA-PQ 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. 
Consider requiring CMTRs for materials used in pressure boundaries of custom fabricated Auxiliary HEPA filter housings.
*************************************************************************************************************
A. ASME AG-1, Section FC HEPA Filters

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 and Section 1.7.
2. Certified performance test results by the FTF for aerosol penetration and airflow resistance.  Test results are identified for each filter by serial number.

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

4. Copy of the HEPA filter manufacturer’s QA plan identifying procurement, fabrication, test & inspection, material traceability and non‑conformity controls for approval.  [Submittal of QA plan is not necessary if filter manufacturer is on the LANL IESL (See QA-IQM web site).]
5. Certificate of Conformance CoC that is signed or otherwise authenticated by responsible managers within the supplying organization and that certifies the conformance of end‑items to order requirements.  The Certificate of Conformance 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 CoC is applicable.
d. Statement that the products are constructed in accordance with the requirements in ASME AG-1, Section FC, manufacturer’s QA plan and Section 1.7.

e. Qualification and Acceptance Test reports.

f. Statement that affirms Qualification and Acceptance Test reports submitted above are applicable to the items delivered, and (if necessary) cross reference by serial number and any other item identifier.
g. Any approved changes, waivers, or deviations from this specification.
6. Statement indicating that filters meet the following requirements:

a. Filter Construction and dimensions are per DOE-STD-3020 and Section 1.5 of this specification.

b. 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.

c. The edges of gasket joint area are thoroughly coated with adhesive, meeting the requirements of DOE-STD-3020 before assembly.

d. The faceguards are installed so that projecting wires or edges do not form a puncture hazard to personnel handling the filter.  
e. No tears, pinholes or other damage to the media.

f. No repairs to the media; No spliced media has been used.

g. Corrugated separators (if used) extend at least ⅛ in. beyond the filter pack pleats; and the plane of the separator edge is at least ¼ in. inside the plane of the filter face.
h. 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. 
i. Gaskets shall be of one-piece or made up of strips joined at the corners by keyhole, keystone, or other interlocking type joints. Edges of the joint area shall be thoroughly coated with adhesive.

j. Certification of compliance with UL-586, and appropriate label applied, as evidence of compliance with requirements for resistance to flame and heated air.
7. Warranty documentation ‑ guarantee against failure in proper use or operation caused by defective materials and/or workmanship for a period of 1 year from the date of acceptance.
B. ASME AG-1, Section FK Special HEPA Filters

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 FK-5000 and Section 1.7.
2. Certified performance test results by the FTF for aerosol penetration and airflow resistance.  Test results are identified for each filter by serial number.

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

4. Copy of the HEPA filter manufacturer’s QA plan identifying procurement, fabrication, test & inspection, material traceability and non‑conformity controls for approval.  [Submittal of QA plan is not necessary if filter manufacturer is on the LANL IESL (See QA-IQM web site).]
5. Certificate of Conformance CoC that is signed or otherwise authenticated by responsible managers within the supplying organization and that certifies the conformance of end‑items to order requirements.  The Certificate of Conformance 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 CoC is applicable.
d. Statement that the products are constructed in accordance with the requirements in ASME AG-1, Section FK, manufacturer’s QA plan and Section 1.7.

e. Qualification and Acceptance Test reports.

f. Statement that affirms Qualification and Acceptance Test reports submitted above are applicable to the items delivered, and (if necessary) cross reference by serial number and any other item identifier.

g. Any approved changes, waivers, or deviations from this specification.
6. Statement indicating that filters meet the following requirements:

a. Filter Construction and dimensions are per ASME AG-1, Article FK-6000 and Section 1.5 of this specification.

b. 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.  [This applies to Type 4 HEPA filters only.]
c. The edges of gasket joint area are thoroughly coated with adhesive, meeting the requirements of DOE-STD-3020 before assembly.

d. The faceguards are installed so that projecting wires or edges do not form a puncture hazard to personnel handling the filter.  [This applies to Types 2 and 4 HEPA filters only.]  
e. No tears, pinholes or other damage to the media.

f. No repairs to the media.
g. No splicing of media has been used.  [This applies to Types 2 and 4 HEPA filters only.]

h. Corrugated separators (if used) extend at least ⅛ in. beyond the filter pack pleats; and the plane of the separator edge is at least ¼ in. inside the plane of the filter face.  [This applies to Types 2 and 4 HEPA filters only.]   
i. 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. 
j. [Gaskets for Types 1 and 2 HEPA filters shall not have any joints.]

k. [Gaskets for Type 4 HEPA filters shall be of one-piece or made up of strips joined at the corners by keyhole, keystone, or other interlocking type joints. Edges of the joint area shall be thoroughly coated with adhesive.]
l. Certification of compliance with UL-586, and appropriate label applied, as evidence of compliance with requirements for resistance to flame and heated air.
7. Warranty documentation ‑ guarantee against failure in proper use or operation caused by defective materials and/or workmanship for a period of 1 year from the date of acceptance.

C. Auxiliary HEPA Filters

1. Certificate of Conformance CoC that is signed or otherwise authenticated by responsible managers within the supplying organization and that certifies the conformance of end‑items to order requirements.  The Certificate of Conformance shall include:

a. Copy of the HEPA filter manufacturer’s QA plan identifying procurement, fabrication, test & inspection, material traceability and non‑conformity controls for approval.  

b. Certification that filters and filter media have been designed, manufactured, and constructed in accordance with manufacturer’s QA plan and Section 1.7.

c. Certification documentation showing that the filter meets the design requirements of Section 1.5, including material requirements of Section 2.3.  Examples of such documents include: supplier performance test information, inspection reports, justification for design integrity, drawings, etc.

d. Certification that all custom‑built filter housings are fabricated and leak tested to meet the requirements of this specification.  Examples of such document include: personnel certification for welding, inspection and leak testing, and leak test procedures and reports.

e. Purchased item identified by model number.

f. Statement that the filter housing meets the leak test requirements in Section 1.5. [Only for filters enclosed on one or both ends.]
g. Purchase Order (PO) number.

h. Any approved changes, waivers, or deviations from this specification

2. Warranty documentation ‑ guarantee against failure in proper use or operation caused by defective materials and/or workmanship for a period of 1 year from the date of acceptance.

1.7 quality assurance and testing

A. ASME AG-1 Section FC HEPA Filters

1. Seller’s Quality Assurance Requirements

a. Manufacture, inspect, test and ship under a quality assurance program meeting the applicable requirements of 10 CFR 830.122.

2. Seller’s Qualification Testing requirements

a. Maintain all qualification certificates for filter models provided under this specification.
B. ASME AG-1 Section FK Special HEPA Filters

1. Seller’s Quality Assurance Requirements

a. Manufacture, inspect, test and ship under a quality assurance program meeting the applicable requirements of 10 CFR 830.122.

2. Seller’s Qualification Testing requirements

a. Maintain all qualification certificates for filter models provided under this specification.

C. Auxiliary HEPA Filters

1. Seller’s Quality Assurance Requirements

a. 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. 
1.8 Packaging and shipping 

A. Package and ship ASME AG-1, Section FC HEPA filters in accordance with Article FC-7000 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 inter change points and avoid unnecessary damage.  Shipping crates shall be labeled in accordance with Article FC-9200 except for sub paragraph (c).
2. Do not stack HEPA filters with a height dimension of 24 inches 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.  

3. For large shipments, ship the entire shipment in a sealed dedicated trailer to provide an additional quality assurance of product shipping and handling.

4. Ship filters properly orientated, as indicated on shipping container.
B. Package and ship ASME AG-1, Section FK Special HEPA filters in accordance with Article FK-7000 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 inter change points and avoid unnecessary damage.  Shipping crates shall be labeled in accordance with Article FK-9200 except for sub paragraph (c).
2. Do not stack HEPA filters with a height dimension of 24 inches 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.  

3. For large shipments, ship the entire shipment in a sealed dedicated trailer to provide an additional quality assurance of product shipping and handling.

4. Ship filters properly orientated, as indicated on shipping container.
C. Package and ship Auxiliary HEPA filters per the following requirements:
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 inter change points and avoid unnecessary damage.  Shipping crates shall be labeled in accordance with Article FC-9200 except for sub paragraph (c).
2.  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 can not exceed 6 ½ feet.
3. Ship filters properly orientated, in accordance with manufacturer’s recommendation.
4. For large shipments, ship the entire shipment in a sealed dedicated trailer to provide an additional quality assurance of product shipping and handling.
D. Filters returned from the FTF or shipped from the FTF to LANL must be re-packaged per the above requirements.
PART 2 products

*************************************************************************************************************
ASME AG-1, Sections FC and FK HEPA filters are designed specifically for use in nuclear facilities.  For Auxiliary 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 HEPA filters is not a complete list of possible materials, others may be acceptable.  Again, carefully consider the environment (corrosion, radiation, etc) in which the filter will be operating.

*************************************************************************************************************
2.1 product options and substitutions

A. No substitutions allowed.

2.2 manufacturers

A. ASME AG-1, Section FC HEPA Filters

1. The following is a list of some of the manufacturers with qualified nuclear grade HEPA filter products that may meet the requirements of this specification and ASME AG-1, Section FC.  However, these manufacturers are not exempt from any seller requirements including the submission of qualification certification for approval.

a. AAF International (American Air Filter)

b. Camfil Farr, Inc.

c. Flanders Filters, Inc.
B. ASME AG-1, Section FK HEPA Filters

1. The following is a list of some of the manufacturers that produce nuclear grade HEPA filter products that may meet the requirements of this specification and ASME AG-1, Section FK.  However, these manufacturers are not exempt from any seller requirements including the submission of qualification certification for approval.

a. AAF International (American Air Filter)

b. Camfil Farr, Inc.

c. Flanders Filters, Inc.
C.  Auxiliary HEPA Filters

1. The following is a list of some of the manufacturers that produce nuclear grade HEPA filter products that may meet the requirements of this specification.  However, these manufacturers are not exempt from any seller requirements.
a. AAF International (American Air Filter)

b. Camfil Farr, Inc.

c. Flanders Filters, Inc.
2.3 Materials of construction

A. General

1. The following are not acceptable materials of construction:

a. Particle board

b. Asbestos

c. Cadmium-coated metals

d. Any material that generates EPA regulated wastes as specified in 
40 CFR 261.

B. ASME AG-1, Section FC HEPA Filters
1. Filter Media
a. Manufacture silicate media in accordance with Article FC- I-3000 of ASME AG-1, Appendix FC-I.
2. Case
a. Stainless Steel, Type 304 or 316, minimum 14 gauge, conforming to 
ASTM A240.
[OR]
b. Plywood, 3/4 in. thick conforming to minimum grade A-C, APA PS-1 (Form V995).  The grade shall be fire retardant treated.  The plywood shall have a flame spread classification of 25 or less when tested in accordance with ASTM E 84.  [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.]
3. Separators (when used) [Select only one per filter Type]
a. Aluminum, conforming to ASME AG-1, Article FC-3160, (a).
b. Acid Resistant Aluminum, conforming to ASME AG-1, Article FC-3160, (b).
c. Glass Ribbon, conforming to ASME AG-1, Article FC-3160, (c).
d. String, conforming to ASME AG-1, Article FC-3160, (d).
e. Hot Melt, conforming to ASME AG-1, Article FC-3160, (e). 
4. Adhesives used to fasten gaskets to filter case, and seal the filter pack or faceguards to the case.
a. Self‑extinguishing in accordance with the spot‑flame test of ASME 
AG-1, Article FC-5160 or UL 586.
[OR]

b. RTV silastic silicone [For hi-temperature filters at TA-55 only.  As of the date of this Master Specification the use of this adhesive will result in a non-qualified filter.]
5. Gaskets and Seals

a. Elastomer Gasket – in accordance with DOE-STD-3020-2005 (Section 5.3.5.1).
[OR]
b. Gelatinous Seal – in accordance with DOE-STD-3020-2005 (Section 5.3.5.2).
6. Faceguards (when used)
a. Faceguards - in accordance with ASME AG-1, Article FC-3140.
[OR FOR HIGHLY-CORROSIVE ATMOSPHERES]
b. Faceguards - fabricated from 18 or 22 gauge 4x4 mesh stainless steel, Type 304 or 304L hardware cloth in accordance with ASTM E2016.
C. ASME AG-1, Section FK Special HEPA Filters
1. Filter Media
a. Manufacture silicate media in accordance with Article FC-I-3000 of ASME AG-1, Appendix FC-I.
2. End Caps, Grilles, and Flanges for Type 1 Filters
a. Stainless Steel, Type 304 or 316, minimum 18 gauge, conforming to 
ASTM A240.

3. Case for Type 2 Filters
a. Stainless Steel, Type 304 or 316, minimum 14 gauge, conforming to 
ASTM A240.
4. Case for Type 4 Filters
a. Stainless Steel, Type 304 or 316, minimum 14 gauge, conforming to 
ASTM A240.
[OR]
b. Plywood, 3/4 in. thick conforming to minimum grade A-C, APA PS-1 (Form V995).  The grade shall be fire retardant treated.  The plywood shall have a flame spread classification of 25 or less when tested in accordance with ASTM E 84.  [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.]  
5. Separators (when used) [Select only one per filter Type]
a. Aluminum, conforming to ASME AG-1, Article FK-3160, (a).
b. Acid Resistant Aluminum, conforming to ASME AG-1, Article FK-3160, (b).
c. Glass Ribbon, conforming to ASME AG-1, Article FK-3160, (c).
d. String, conforming to ASME AG-1, Article FK-3160, (d).
e. Hot Melt, conforming to ASME AG-1, Article FK-3160, (e). 
6. Adhesives used to [splice the media,] fasten gaskets to filter case, and seal the filter pack or faceguards to the case.  [A single splice is allowed only for Type 1 HEPA filters.] 
a. Self‑extinguishing in accordance with the spot‑flame test of ASME 
AG-1, Article [FK-5160 or FK-5260 or FK-5460] or UL 586.  [FK-5160 is for Type 1 HEPA filters, FK-5260 is for type 2 HEPA filters, and FK-5460 is for Type 4 HEPA filters.]
7. Gaskets and Seals

a. Elastomer Gasket – in accordance with ASME AG-1, Article FK-3121.
[OR]
b. Gelatinous Seal – in accordance with ASME AG-1, Article FK-3122.
8. Faceguards (when used)  [This applies to Types 2 and 4 HEPA filters only.]
a. Faceguards - in accordance with ASME AG-1, Article FK-3140.
[OR FOR HIGHLY-CORROSIVE ATMOSPHERES]
b. Faceguards - fabricated from 18 or 22 gauge 4x4 mesh stainless steel, Type 304 or 304L hardware cloth in accordance with ASTM E2016.
9. Grilles [This applies to Type 1 HEPA filters only.]
a. Grilles - in accordance with ASME AG-1, Article FK-3170.
b. Inner grille can be made from perforated metal conforming to International Perforations Association (IPA).

D. Auxiliary HEPA Filters  
1. Filter Media 
a. Manufacture silicate media in accordance with Article I-3000 of ASME AG-1, Appendix FC-I.
2. Housing

a. Type 300 series stainless steel, minimum 14 gauge, conforming to 
ASTM A240, or ASTM A269.
b. Type 409 stainless steel, minimum 14 gauge, conforming to ASTM A240.
c. Plywood, 3/4 in. thick conforming to minimum grade A-C, APA PS-1 (Form V995).  The grade shall be fire retardant treated.  The plywood shall have a flame spread classification of 25 or less when tested in accordance with ASTM E 84. [This material is not allowed for circular filters.]  [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.]
d. Fittings conforming to MSS SP-114, ASTM A312, or ASTM A479.
3. Separators (when used) [Select only one per filter Type]
a. Aluminum, conforming to ASME AG-1, Article FC-3160, (a).
b. Acid Resistant Aluminum, conforming to ASME AG-1, Article FC-3160, (b).
c. Glass Ribbon, conforming to ASME AG-1, Article FC-3160, (c).
d. String, conforming to ASME AG-1, Article FC-3160, (d).
e. Hot Melt, conforming to ASME AG-1, Article FC-3160, (e). 
4. Adhesives used to splice the media, fasten gaskets to filter case, and seal the filter pack or faceguards to the case
a. Self‑extinguishing in accordance with the spot‑flame test of ASME 
AG-1, Article FC-5160 or UL 586.

5. Gaskets and Seals
a. Elastomer Gasket – in accordance with DOE-STD-3020-2005 (Section 5.3.5.1) or ASME AG-1, Article FK-3121.
[OR]
b. Gelatinous Seal – in accordance with DOE-STD-3020-2005 (Section 5.3.5.2) or ASME AG-1, Article FK-3122.
6. Faceguards (when used)
a. Faceguards - in accordance with ASME AG-1, Article FC-3140.
[OR FOR HIGHLY-CORROSIVE ATMOSPHERES]
b. Faceguards - fabricated from 18 or 22 gauge 4x4 mesh stainless steel, Type 304 or 304L hardware cloth in accordance with ASTM E2016.

7. Handle [Used only on Flanders Filters Z96687 filters.]
a. Wire rope - minimum 1/8” diameter, fabricated from wire conforming to ASTM A492.

2.4 Fabrication

*************************************************************************************************************
Add additional fabrication requirements as necessary, such as welding.  Be sure to specify leak tightness and end connections for Auxiliary Filters.

*************************************************************************************************************
A. General

1. ASME AG-1, Section FC HEPA Filters
a. Fabricate in accordance with ASME AG-1, Article FC-6000, DOE-STD-3020-2005 (Section 5.4 including Table 5.2), and 10 CFR 830.122.

b. [Separator Filters shall comply with DOE-STD-3020-2005 (Section 5.4.2.1).]
c. [Separator-less Filters shall comply with DOE-STD-3020-2005 (Section 5.4.2.2).]
d. Provide faceguards on each face of all filter number designations 4 through 8 [faceguards may be specified on other filter number designations.]  Install faceguards such that they are held firmly in-place, do not interfere with the sealing of the gasket, and do not pose a puncture hazard to personnel handling the filter.

e. Install gasket on [upstream, downstream, or both] face[s] of filter in accordance with ASME AG-1, Article FC-4140.
f. Label each filter and shipping container in accordance with DOE-STD-3020 (Section 6.1.4). 
2. ASME AG-1, Section FK Special HEPA Filters
a. Fabricate in accordance with ASME AG-1, Articles FK-6000, and     10 CFR 830.122.
b. Provide faceguards on each face of all Type 2 and 4 filters.  Install faceguards such that they are held firmly in-place, do not interfere with the sealing of the gasket, and do not pose a puncture hazard to personnel handling the filter.

c. Install [Internal or External] gasket on Type 1 HEPA filters in accordance with ASME AG-1, Article FK-4140.

d. Install gasket on [upstream, downstream, or both] face[s] of Type 2 or 4 HEPA filters  in accordance with ASME AG-1, Article FK-4140.  
e. Label each filter and shipping container in accordance with ASME AG-1, Article FK-9000.  In addition, the labels shall include the date of the tests and the effective media area.
3. Auxiliary HEPA Filters and housing

a. Fabricate in accordance with manufacturer’s approved QA plan.

b. Assemble filter from materials designated in Section 2.3.

c. Do not patch holes or tears in filter media.

d. Ensure that filter is free from foreign matter and damage.

e. Fabricate housing to [specify leak tightness].

f. Provide [specify end connections or reference attached drawings].
g. Label each filter with the following minimum information. 

1. Manufacture’s name

2. Model number 

3. Serial number

4. Rated flow capacity 

5. Pressure drop, in inches of water at 100% rated flow

6. Overall penetration at rated flow

7. UL label indicating successful testing per UL 586 if UL 586 is applicable.
8. Date of manufacture

9. Date the filter was tested

10. The effective media area
h. Install wire rope handle on the outlet side of filter.  [Used only on Flanders Filters Z96687 filters.]


2.5 Source Quality Control
A. Qualification and Acceptance Test Criteria

1. ASME AG-1, Section FC HEPA Filters

a. 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-3020-2005, Section 6.1.1 allowances) prior to start of manufacturing of filters for this purchase. [This applies to HEPA filters that have already been qualified by the manufacturer.  Make every effort to select a qualified filter from Attachments 4.1, 4.2, or 4.3.]   
b. Perform factory production testing of aerosol penetration and resistance to air flow for each filter in accordance with ASME AG-1, Article FC-5200. 
c. 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 performance acceptance testing performed in accordance with ASME AG-1, Article FC-5200 and DOE-STD-3025-2007.
2. ASME AG-1, Section FK Special HEPA Filters

a. Have qualification testing of filters and filter media performed by an independent test facility in accordance with ASME AG-1, Article FK-5100 (with DOE-STD-3020-2005, Section 6.1.1 allowances) prior to start of manufacturing of filters for this purchase.  [As of the date of this Master Specification no Section FK HEPA filters have been qualified.  Therefore, this requirement is not used at this time.]  
b. Perform factory production testing of aerosol penetration and resistance to air flow for each filter in accordance with ASME AG-1, Article FC-5600.
c. 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 performance acceptance testing performed in accordance with ASME AG-1, Article FK-5600 and DOE-STD-3025-2007.
3.  Auxiliary HEPA Filters

a. 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.
b. Perform factory production testing in the following categories:

1. Penetration – Test with DOE‑ approved aerosol and test method or the particle counter scanning method as described in IEST-RP-CC001.4.  If penetration of 0.3 micrometers exceeds 0.03 percent, filter is not acceptable.

2. Resistance to airflow – The clean filter resistance to airflow shall meet the requirements of Section 1. 5. 

*************************************************************************************************************
Leak testing is only required for filters with end plates and nipple connections.
*************************************************************************************************************
3. Leak testing – [Perform a bubble leak test of the pressure boundary seams at a positive pressure of at least [3]” w.g.] OR [Perform a pressure decay leak test of the housing per ASME N510-1995 at a pressure of [+ 10]” w.g.  Maximum acceptable leakage rate is 0.0005 SCFM per cubic foot of housing volume.]
b. 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 performance acceptance testing performed in accordance with ASME AG-1, Article FK-5600 and DOE-STD-3025-2007.
PART 3 execution

3.1 Examination

A. Inspect all filters upon shipment receipt to LANL QA-RIT-WI-002.004. Verify documentation from Section 1.6 is included and is complete.
3.2 Storage

A. Store ASME AG-1, Section FC HEPA filters in accordance with Article FC-7000, DOE-HDBK-1169-2003, Appendix A, or in accordance with the manufacturer’s requirements, whichever is more restrictive and :
1. Do not stack HEPA filters with a height dimension of 24 inches 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 can not exceed 6 ½ feet.
2. Store filters properly orientated, as indicated on shipping container.
3. Alternate the position of each level so as to not have one filter support the one above it.
4. Do not store filters for more than 10 years after manufacture date.  If filter has been in storage for greater than 3 years, visually inspect gaskets for cracks, before installation.
B. Store ASME AG-1, Section FK Special HEPA filters in accordance with Article FK-7000, DOE-HDBK-1169-2003, Appendix A, or in accordance with the manufacturer’s requirements, whichever is more restrictive and :
1. Do not stack HEPA filters with a height dimension of 24 inches 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 can not exceed 6 ½ feet.

2. Store filters properly orientated, as indicated on shipping container.
3. Alternate the position of each level so as to not have one filter support the one above it.
4. Do not store filters for more than 10 years after manufacture date.  If filter has been in storage for greater than 3 years, visually inspect gaskets for cracks, before installation.
C. Store Auxiliary HEPA filters in accordance with DOE-HDBK-1169-2003, Appendix A, or in accordance with the manufacturer’s requirements, whichever is more restrictive and:
1. 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. 
2. Store filters properly orientated, in accordance with manufacturer’s recommendations.
3. Alternate the position of each level so as to not have one filter support the one above it.
4. Do not store filters for more than 10 years after manufacture date.  If filter has been in storage for more than 3 years, visually inspect filter unit, especially seals for damage before installation.

3.3 Handling and installation

A. Handle and install HEPA filters in accordance with DOE-HDBK-1169-2003, Appendix A, Parts A.5 and A.6.

3.4 Field Quality control

A. Test ASME AG-1, Section FC HEPA filters after installation for penetration in accordance with LANL requirements.
B. Test ASME AG-1, Section FK Special HEPA filters after installation for penetration in accordance with LANL requirements.

C. Test Auxiliary HEPA filters (when required) after installation for penetration in accordance with LANL requirements.

D. Replace all filters that fail LANL in-place penetration test.
E. Notify Seller, Purchasing Group, and Quality Assurance Group of filter rejections and re-evaluate the future procurement status of that manufacturer and/or model.

PART 4 Attachments

4.1 ASME AG-1, Section FC HEPA Filters – American Air Filter, Qualified Nuclear Grade HEPA Filters

4.2 ASME AG-1, Section FC HEPA Filters – Camfill Farr, Qualified Nuclear Grade HEPA Filters

4.3 ASME AG-1, Section FC HEPA Filters – Flanders Filters, Qualified Nuclear Grade HEPA Filters
4.4 ASME AG-1, Section FK Special HEPA Filters – Flanders Filters, Axial Flow, Circular Nuclear Grade
4.5 Auxiliary HEPA Filters – Flanders Filters
end of section

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

Do not delete the following reference information:

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

for lanl use only

This project specification is based on LANL Master Specification 23 4133 Rev. 2, dated 
October 17, 2011.
attachment 4.1

ASME AG-1, Section HEPA Filter – American Air Filter, Qualified Nuclear Grade HEPA Filters


*************************************************************************************************************
 Variations listed within brackets are qualified filter configurations. Consult with filter manufacturer for suffix number (xxx) of specific filter configuration.

*************************************************************************************************************
A. Model Number: 105-1332345-XXX. (Qualified on 4/15/2011.  Qualification expires on 4/14/2016).  Type A, Number Designation 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media –Lydall # 3398 or Hollingswoth & Vose # 7583

b. Case – box type construction, 3/4 inch fire-retardant plywood
c. Separator – [corrugated aluminum] or [corrugated vinyl coated aluminum] 

d. Adhesive – polyurethane

e. Gasket – [neoprene gasket on upstream face] or [neoprene gasket on downstream face] or [neoprene gasket on both faces] or [none]

f. Faceguard – [galvanized hardware cloth on both faces] or [Type 304 SST hardware cloth on both faces]
B. Model Number: 105-1413244-XXX. (Qualified on 4/15/2011.  Qualification expires on 4/14/2016).  Type A, Number Designation 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media –Lydall # 3398 or Hollingswoth & Vose # 7583

b. Case – 14 gauge 304 SST
c. Separator – [corrugated aluminum] or [corrugated vinyl coated aluminum] 

d. Adhesive – polyurethane

e. Gasket – [neoprene gasket on upstream face] or [neoprene gasket on downstream face] or [neoprene gasket on both faces] or [none]

f. Faceguard – [galvanized hardware cloth on both faces] or [Type 304 SST hardware cloth on both faces]
C. Model Number: 105-1690833-XXX. (Qualified on 5/27/2011.  Qualification expires on 5/26/2016).  Type A, Number Designation 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media –Lydall # 3398 or Hollingswoth & Vose # 7583

b. Case – box type construction, 3/4 inch fire-retardant plywood

c. Separator – [corrugated aluminum] or [corrugated vinyl coated aluminum] 

d. Adhesive – polyurethane

e. Gasket – [gel seal on upstream face] or [gel seal on downstream face]
f. Faceguard – [galvanized hardware cloth on both faces] or [Type 304 SST hardware cloth on both faces]
D. Model Number: 105-1689868-XXX. (Qualified on 5/27/2011.  Qualification expires on 5/26/2016).  Type A, Number Designation 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media –Lydall # 3398 or Hollingswoth & Vose # 7583

b. Case – 14 gauge 304 SST
c. Separator – [corrugated aluminum] or [corrugated vinyl coated aluminum] 

d. Adhesive – polyurethane

e. Gasket – [gel seal on upstream face] or [gel seal on downstream face]
f. Faceguard – [galvanized hardware cloth on both faces] or [Type 304 SST hardware cloth on both faces]
attachment 4.2

ASME AG-1, Section FC HEPA Filter – Camfil Farr, Qualified Nuclear Grade HEPA Filters

A.
Model Number: 02ES-24Z24Z06-FD-2-F-M-6B-A/00, Part Number 855211141 (Qualified on 8/22/2008.  Qualification expires on 8/21/2013.) Type A, Number Designation 4.

1.
Materials (Section 2.3 B.)

a. Filter media – micro glass, acrylic resin binder, qualified per ASME AG-1, Section FC-I.

b. Case – 14 gauge 304 SST

c. Separator – corrugated aluminum 

d. Adhesive – fire retardant, phosphorus free 2 part polyurethane

e. Gasket – gel seal
f. Faceguard – galvanized steel hardware cloth on both sides

B.
Model Number: 02ES-24Z24Z06-BD-2-F-M-6B-0/00, Part Number 855211140 (Qualified on 12/2/2008.  Qualification expires on 12/1/2013.) Type A, Number Designation 4.

1.
Materials (Section 2.3 B.)

a. Filter media – micro glass, acrylic resin binder, qualified per ASME AG-1, Section FC-I.

b. Case – 14 gauge 304 SST 

c. Separator – corrugated aluminum

d. Adhesive – fire retardant, phosphorus free 2 part polyurethane

e. Gasket – neoprene gasket 

f. Faceguard – galvanized steel hardware cloth on both sides

C. Model Number: 02EH-24Z24Z12-BD-3-F-M-6B-0/00, Part Number 855211139 (Qualified on 8/22/2008.  Qualification expires on 8/21/2013.) Type A, Number Designation 1 through 7, and 9, but excluding 4.

1.
Materials (Section 2.3 B.)

a. Filter media – micro glass, acrylic resin binder, qualified per ASME AG-1, Section FC-I.

b. Case – 14 gauge 304 SST

c. Separator – corrugated aluminum

d. Adhesive – fire retardant, phosphorus free 2 part polyurethane

e. Gasket – neoprene gasket
f. Faceguard – galvanized steel hardware cloth on both sides

D. Model Number: FA1560N-05-03-15/22, Part Number 855011020 (Qualified on 4/9/2009.  Qualification expires on 4/8/2014.) Type B, Number Designation 8.

1. Materials (Section 2.3 B.)

a. Filter media – micro glass, acrylic resin binder, qualified per ASME AG-1, Section FC-I.

b. Case – 14 gauge 304 SST

c. Separator – noncombustible threads
d. Adhesive – fire retardant, phosphorus free 2 part polyurethane

e. Gasket – neoprene gasket on downstream face

f. Faceguard – galvanized steel hardware cloth on both sides
E. Model Number: FA1570N-05-03-08/09/15, Part Number 855011019 (Qualified on 4/9/2009.  Qualification expires on 4/8/2014.) Type B, Number Designation 8.

1. Materials (Section 2.3 B.)

a. Filter media – micro glass, acrylic resin binder, qualified per ASME AG-1, Section FC-1.

b. Case – 14 gauge 304 SST

c. Separator – noncombustible threads
d. Adhesive – fire retardant, phosphorus free 2 part polyurethane

e. Gasket – gel seal
f. Faceguard – galvanized steel hardware cloth on both sides

attachment 4.3

ASME AG-1, Section FC HEPA Filter – Flanders Filters, Qualified Nuclear Grade HEPA Filters

A. Model Number: 0-007-C-04-00-NU-11-13-GG-FU5 (Qualified on 2/21/2007.  Qualification expires on 2/21/2012.) Type A, Number Designation 1 through 6, and 9, but excluding 4. 

1. Materials (Section 2.3 B.)

a. Filter media – pleaded flat sheet non-woven glass paper (boron silicate micro fiber), 99.97 percent minimum efficiency

b. Case – box-type construction, 3/4 in. fire-retardant plywood
c. Separator – corrugated aluminum
d. Adhesive – fire-retardant solid urethane
e. Gasket –  neoprene on upstream face
f. Faceguard – galvanized steel hardware cloth on both faces

B. Model Number: T-007-W-04-05-NU-51-13-GG-FU5 (Qualified on 3/15/2007. Qualification expires on 3/14/2012.) Type C, Number Designation 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media – 11 in. deep PUREFORM® filter pack, non-woven glass paper (boron silicate micro fiber), 99.97 percent minimum efficiency
b. Case –  box-type construction, 3/4 in. fire-retardant plywood
c. Separator –  none
d. Adhesive – fire-retardant solid urethane
e. Gasket –  BLUE-JEL® seal on upstream face
f. Faceguard – galvanized steel hardware cloth on both faces

C. Model Number: T-007-W-43-05-NU-51-23-GG-FU5 (Qualified on 9/15/2008. Qualification expires on 9/14/2014.) Type C, Number Designation: 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media – 11 in. deep PUREFORM® filter pack, non-woven glass paper (boron silicate micro fiber), 99.97 percent minimum efficiency.

b. Case – bolted construction with double-turn flanges on one face and fluid seal grove on opposite side, 14 gauge Type 304 SST.

c. Separator –  none

d. Adhesive – fire-retardant solid urethane

e. Gasket –  BLU-JEL® on upstream face
f. Faceguard – stainless steel hardware cloth on both faces

D. Model Number: T-007-U-43-05-NU-51-23-GG-FU5 (Qualified on 6/11/2009. Qualification expires on 6/10/2014) Type C, Number Designation: 1 through 7, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media – 11 in. deep DYN-E2® filter pack, non-woven glass paper (boron silicate micro fiber), 99.97 percent minimum efficiency.
b. Case – bolted construction with double-turn flange on one face and fluid seal groove on opposite face, 14 gauge Type 304 SST.
c. Separator –  none
d. Adhesive – fire-retardant solid urethane
e. Gasket –  BLU-JEL® on upstream face
f. Faceguard – stainless steel hardware cloth on both faces

E. Model Number: 0-007-C-42-03-NU-11-13-GG-FU5 (Qualified on 3/15/2007. Qualification expires on 3/14/2012) Type A, Number Designation: 1 through 5, and 9, but excluding 4.

1. Materials (Section 2.3 B.)

a. Filter media – pleated flat sheet non-woven glass paper (boron silicate micro fiber), 99.97 percent minimum efficiency.

b. Case – bolted construction with double-turn flange on both faces, 14 gauge Type 409 SST.

c. Separator –  corrugated aluminum
d. Adhesive – fire-retardant solid urethane

e. Gasket –  neoprene on upstream face

f. Faceguard – galvanized steel hardware cloth on both faces
attachment 4.4

ASME AG-1, Section FK Special HEPA Filters – Flanders Filters, Axial Flow, Circular Nuclear Grade
A. Model Number: 0-007-D-43-R0-NU-00-00-Z93555E.  8 inch round housing, open inlet and open outlet.
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ATTACHMENT 4.5
Auxiliary HEPA Filter – Flanders Filters
A. Model number: 0-007-C-15-N1-NU-00-00-Z99436H.  4 inch round housing, open inlet with faceguard, 2” MNPT x 1-1/2” FNPT class 150 pipe bushing on outlet.  See attached FLANDERS FILTERS drawing Z99436 Rev H.
B. Model Number: 0-007-C-15-N1-NU-00-22-Z03010B.  4 inch round housing, 2” MNPT x 1-1/2” FNPT class 150 pipe bushing on inlet, open outlet with faceguard.  See attached FLANDERS FILTERS drawing Z03010 Rev B. 
C. Model Number: 0-007-C-15-N1-NU-00-00-Z03257C.  4 inch round housing, open inlet, 1-1/2” MNPT x 1-1/4” FNPT pipe bushing on outlet.  See attached FLANDERS FILTERS drawing Z03257 Rev C.

D. Model Number 0-007-D-03-N2-NU-00-00-Z03232C.  4 inch round housing, 1” MNPT x ¾” FNPT class 150 pipe bushing on inlet and outlet.  See attached FLANDERS FILTERS drawing Z03232 Rev C.

E. Model Number: 0-007-D-04-N1-NU-00-11-Z83138M.  8 inch square, plywood housing, open inlet with faceguard, 2” IPS SCH 40 MNPT pipe nipple on outlet.  See attached FLANDERS FILTERS drawing Z83138 Rev M.
F. Model Number X-007-8-42-01-NU-13-13-Z996687B.  12-1/2” square metal case.  14” square flange on outlet with gaskets on both sides of the flange face.  Faceguards on each face.  See attached FLANDERS FILTERS drawing Z96687 Rev B.
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