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REMOVAL AND INSTALLATION OF STATIONARY HIGH

EFFICIENCY PARTICULATE AIR (HEPA) FILTERS

1.0
Scope
This procedure applies to stationary HEPA filters (in housings or between ducts) that may trap radioactive materials and therefore constitute a radiological hazard to persons during the removal and replacement operation. This document does not apply to air handling and vacuum systems (such as portable HEPA vacuums) that do not discharge effluents external to Battelle buildings. 
2.0
Purpose
The purpose of this procedure is to establish requirements, responsibilities, and procedures for safely changing stationary HEPA filters and associated pre-filter(s) as required by SM-OP-001, Inspection and Maintenance Procedure for Buildings JN-1, JN-2, and JN-3

3.0
References and Developmental Resources

3.1
References
3.1.1
HL-OP-040, DOP Testing of HEPA Filters Using the Nucon F‑1000-DD Model 5A Aerosol Detector and the Nucon Model F‑1000-SN-10 

3.1.2
Title 10 CFR Part 20, Appendix B

3.1.3
HP-AP-1.0, Issue and Use of Radiation Work Permits

3.1.4
QD-AP-05.2, Work Instructions

3.1.5
HS-OP-001, Completion of the Industrial Safety Checklist

3.1.6
DOE Order 5400.5, Radiation Protection of the Public and the Environment

3.1.7
SIH-PP-04, Hazardous Energy Control Program

3.1.8 WA-OP-020, Identification, Segregation, Separation and Documentation of Low Level Waste
3.1.9 PR-AP-17.1, Operation of the Project Records Management System


3.2.1 
3.2.2 
3.2.3 
3.2.4 
3.2.5 
3.2.6 
3.2 
Developmental Resources
ASME N510-1989, Testing of Nuclear Air Treatment Systems

4.0
General
4.1
Equipment, Tools, and Materials
4.1.1
New filters (pre-filter and HEPA)

4.1.2
Heavyweight polyethylene sheet

4.1.3
Hand saw

4.1.4
Polyethylene bags, 42 in. x 85 in., 6 mil

4.1.5
Duct tape, 2 in. wide

4.1.6
Sharp knife or single-edge razor blade

4.1.7
Screwdriver, straight blade

4.1.8
Crank for filter clamping mechanism

4.1.9
Shop tools (as required)

5.0
Responsibilities
5.1
The Project Manager or designee shall assure that all personnel assigned to the project have been trained in this procedure, that their qualifications have been documented, and that
5.1.1 A Work Instruction (Reference 3.1.4, Form DDO-104) has been prepared, approved, and issued, if required.

5.1.2 An Industrial Safety Checklist (Reference 3.1.5, Form DDO-195), has been prepared, approved, and issued, if required.

5.1.3 A Radiation Work Permit (Reference 3.1.3, Form DDO-105) has been prepared, approved, and issued, if required.

5.1.4 A Waste Management Checklist (Reference 3.1.8, Form DDO‑164) has been prepared, approved, and issued, if required.

5.2 The Task Leader or designee will assure that
5.2.1 Project activities and schedule are coordinated with other projects.

5.2.2 Applicable procedures are followed.

5.2.3 Industrial Safety Checklist and Radiation Work Permit is followed, if applicable.

5.2.4 Work Instruction is followed, if applicable.

5.2.5 Required documentation is completed and included in work instruction data package and work package is closed and submitted to Project Records in accordance with PR-AP-17.1 (see Reference 3.1.9).

5.2.6 Work activities are coordinated with the assigned HP Technicians and instructions of HP Technicians are followed.

5.3 The Remedial Action Manager or Field Operations Manager is responsible for the success of the project and ensures that project is being coordinated with other ongoing project activities.

5.4 The Technicians are responsible for the correct performance of this procedure in full compliance with the Work Instruction (if applicable), Industrial Safety Checklist (if applicable), and Radiation Work Permit. The Technicians are responsible for coordinating their activities with other assigned staff or others working within the area.

5.5 The HP Technicians are responsible for execution of the Radiation Work Permit. It is further the responsibility of the HP Technician to ensure the radiological safety of all assigned to or monitoring the activity.

6.0
Procedures
NOTE:

In exhaust ventilation systems that are operating on approximately a continuous basis, the pressure differential across the filters shall be measured and documented. The exhaust system is monitored for differential pressure on a weekly basis using the magnehelic gauge.

Filters shall be changed prior to a pressure drop value at which the flow rate in the system is inadequate. Prefilters (first HEPA and roughing filter) normally need not be changed with a pressure differential less than 5 inches of water, but must be changed before the differential reaches 9 inches of water. The final HEPA filter must be changed when the pressure differential reaches 5 inches of water.

After a new HEPA filter has been installed, it shall be tested within two (2) working days in place by DOP (di-octyl-phthalate) or equivalent chemical per Reference 3.1.1.  The primary filters in the High Energy Cell are exempt from this DOP testing.
The integrity of the filters shall be constantly monitored in the exhaust stack for particulates to ensure that appropriate limits are not exceeded. Limits for comparison are found in Reference 3.1.2.

6.1
Bag-in/Bag-out of HEPA Filters in Housings

CAUTION:
Establish lockout/tagout of energized systems by contacting BCLDP Safety Office and refer to SIH-PP-04 (see Reference 3.1.7).

CAUTION:

Air flow through the filter housing must be stopped before removing filter access covers.



6.1.1
If necessary, shut off air conditioning and heater blowers in the area, as well as the fan for the system in which the filter is to be changed.

6.1.2
Unbolt and remove the tornado-protection lid from over the filter housing, if present.

6.1.3
Back off and remove the four (4) access door knobs or undo the swing bolts. Lift the access door straight off and set aside (see Exhibit 1, Step 1).

6.1.4
Extend the plastic bag previously installed (during last installation) in the housing by unfolding it to its full length (see Exhibit 1, Step 2). Check the bag for punctures (tape punctures with duct tape).

6.1.5
Remove the two-inch pre-filter by sliding it out through the access opening and working it into the plastic bag (see Exhibit 1, Step 3).

6.1.6
Tightly twist an 8 in. to 10 in. section of bag, tape the twisted area with 2‑in. duct tape, and cut through middle of the twisted section with a hand saw. Tape the exposed ends to seal the bag (see Exhibit 1, Step 4).

6.1.7
Double bag the used pre-filter.

6.1.8
Cut the duct tape attaching the old bag to the housing at the bag edge and remove duct tape attached to housing. This leaves the old bag loose and ready to be removed.

NOTE:
Position the roughing filters, if used, such that the pleats are in a vertical direction.

6.1.9
Place a new pre-filter into a new bag. Place new bag containing new pre-filter over housing and tape (using 2‑in. duct tape) to housing just beyond the old bag edge.
6.1.10
Remove the old bag and work it up past the new prefilter into back of bag. Slide new prefilter into slot of housing.

6.1.11
Fold the new bag back into housing (see Exhibit 1, Step 5). Attach cover and tighten (see Exhibit 1, Step 6).

6.1.12
Start exhaust system ventilation and, if prefilter’s magnehelic gauge reads greater than 4 in. of water, the HEPA filter directly behind the pre-filter will need to be replaced. If reading is less than 4 in., go to step 6.1.24.

6.1.13
Secure exhaust system, remove cover as before, and release filter sealing locking mechanism using crank.

6.1.14
Unfold the new bag and slide the old HEPA filter into the new bag to be with the old contaminated bag.

6.1.15
Tightly twist an 8 in. to 10 in. section of the bag, tape the twisted area with 2‑in. duct tape, and cut through the middle of the twisted area with hand saw. Tape exposed ends to seal the bag.

6.1.16
Place bagged HEPA filter into a box and seal the box with tape.

6.1.17
Cut the tape on the housing around the old bag edge and remove the duct tape from the housing.

6.1.18
Place the new bag with new HEPA filter onto the housing and tape just beyond the edge of old bag.

6.1.19
Remove the old bag and work it up past new HEPA filter into back of bag. Slide the new HEPA filter into housing.

6.1.20
Using the crank, tighten both sides evenly to engage filter sealing/ locking mechanism against the HEPA filter.

6.1.21
Wrap up the new bag (containing the old bag) and lay it on top of filter.

6.1.22
Replace the cover and tighten knobs or nuts on swing bolts.

6.1.23
Start up exhaust ventilation system and observe magnehelic gauge readings. If readings are within normal parameters, start up air conditioning and heat blowers in the area secured earlier for filter change. If observed magnehelic gauge readings are abnormal, secure the exhaust system and discuss the situation with S&M Project Manager or designee.

6.1.24
Document filter change on the Summary and/or Special Report Form DDO-103 and include the date, time, location (or identification number), radiation/contamination readings, disposition (storage location), persons involved, and other information or data generated during the filter changeout operation. Submit DDO-103 along with the Work Instruction (if used) and other paperwork as a package to Project Records.

6.2
Slide-out/Slide-in of HEPA Filters Between Ducts
CAUTION:
Establish lockout/tagout of energized systems by contacting BCLDP Safety Office and refer to SIH-PP-04 (see Reference 3.1.7).

CAUTION:

Air flow through the filter housing must be stopped.

6.2.1
If necessary, shut off air conditioning and heater blowers in the area, as well as the fan for the system in which the filter is to be changed.

NOTE:

The following steps are normally performed by a three-person crew. Two people work on either side of the filter and the third underneath holding a plastic bag to collect the filter as it slides out.

6.2.2
On all four spreader bars, turn nut using a wrench to spread filter holders open.

6.2.3
Hold plastic bag up under the filter.

6.2.4
Slide the filter out from the holder, gently lower it into the plastic bag, and tape the bag end with 2‑in. duct tape.

6.2.5
Slide the new filter into holder.

6.2.6
On all four spreader bars, turn the four nuts uniformly using a wrench to evenly tighten the filter holder against the filter.

6.2.7
Start up the exhaust ventilation system and observe the magnehelic gauge readings. If readings are within normal parameters, start up air conditioning and heat blowers in the area secured earlier for filter change. If observed magnehelic gauge readings are abnormal, secure the exhaust system and discuss the situation with Building Manager designee.

6.2.8
Document the filter change on the Summary and/or Special Report Form DDO-103 and include the date, time, location (or identification number), radiation/contamination readings, disposition (storage location), persons involved, and other information or data generated during the filter changeout operation. Submit DDO-103 along with the Work Instruction (if used) and other paperwork as a package to Project Records.

6.3
Changeout of Primary HEPA Filters Inside a High Energy Cell (HEC)
6.3.1
Secure the fan motor for the HEPA filter bank to be changed out.

6.3.2
Stage all new filters, materials, and tools to be used in the cell. (For example, the HEC in JN1 requires six new HEPA filters, six new prefilters, six new rough filters, bags, duct tape, rubber work mat, and magic markers).

6.3.3
Enter the cell with filters and materials following all the necessary radiological requirements (two Technicians and one HP Technician).

6.3.4
Remove the rough filters and stage nearby.

6.3.5
Position a rubber mat in front of the HEPA filter bank to be changed out.

6.3.6
Mark the prefilter frame with a magic marker so that it can be replaced 
in the exact position it was removed.

6.3.7
Remove the prefilter frame by removing the wing nuts and removing any duct tape. Store the frame nearby.

6.3.8
The hex head bolts holding the inner seal frame are now visible. Use a magic marker to mark the top of the frame. While one Technician removes these bolts and pulls this frame, the other Technician moves to a lower dose area still observing the worker using the speed wrench to complete this step.

6.3.9
Inspect the inner seal frame for gasket material. Remove any attached gasket material with a putty knife. Store the inner seal frame nearby.

.

6.3.10
Vacuum all debris generated during removal of used HEPA filters.

6.3.11
Remove the used HEPA filters. Using the magic marker, put the date of 
 change and dose rates on the top of the HEPA filter. Position filters in cell to accommodate future work and dose requirements.

6.3.12
Vacuum all debris on the inside of the filter housing generated during filter removal. 

6.3.13
Install the new HEPA filters.

6.3.14
Replace the inner HEPA seal frame, tightening all hex head bolts until the HEPA gasket compresses (Technician #1).

6.3.15
Clean the wing nut threaded holes on the prefilter frame with a tap as needed (Technician #2).

6.3.16
Reinstall the prefilter frame and secure it with wing nuts.

6.3.17
Install new prefilters into the frame and use duct tape around the outer edge to seal the frame to the filter and to the wall.

6.3.18
Signal outside staff to start up the blower for the HEPA bank.

NOTE:

Position the roughing filters, if used, such that the pleats are in a vertical direction.

6.3.19
If roughing filters were used, they may be attached again at this time over the prefilters.

6.3.20
The two (2) Technicians shall now proceed to a lower dose area for radiological and physiological evaluations.

6.3.21
If the conditions of 6.3.19 are acceptable and more filter banks in the cell are to be changed then repeat steps 6.3.1 through 6.3.19.

6.4 Remote Changeout of Roughing Filters in HEC

6.4.1 Stage 2 foot by 2 foot by 4 inch roughing filters inside the HEC.

6.4.2 Secure fan motor for the HEPA filter bank to be changed out leaving the other two running.

6.4.3 Remove the roughing filter from the housings using the manipulator.

6.4.4 Vacuum housings if debris is present.

NOTE:

Position the roughing filters so that the pleats are in a vertical direction.

6.4.5 Insert new filters into housings using the manipulator (note flow arrows on new filters).

6.4.6 Restart the fan motor, observe installation, and progress to the next installation.

7.0
Records
The records generated by implementing the procedure are
· Work Instruction

· Radiation Work Permit

· Industrial Safety Checklist

· Summary and/or Special Report Form

8.0
Forms and Exhibits
8.1
Forms
· DDO-103, Summary and/or Special Report Form (see Reference 3.1.4)

· DDO-104, Work Instruction (see Reference 3.1.4)

· DDO-105, Radiation Work Permit (see Reference 3.1.3)

· DDO-195, Industrial Safety Checklist (see Reference 3.1.5)

8.2
Exhibits
Exhibit 1, Illustrations of Bag-in/Bag-out Steps
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