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OPERATION OF THE PENTEK VAC-PAC MODELS 6D AND 9D
1.0 Scope

This document describes the procedural requirements for operation of the Pentek VAC-PAC Models 6D and 9D. The VAC-PAC is a high efficiency particulate air (HEPA) vacuum/reclaimer system designed to be used with concrete scabbling contamination equipment. This procedure describes the routine operation of the VAC-PAC system(s); however, it does not specifically address all applications in which the VAC-PAC may be utilized for Battelle Columbus Laboratories Decommissioning Project (BCLDP)-related work. Maintenance of the VAC-PAC shall be performed in accordance with the provisions of Reference 3.1.1 of this procedure. This procedure is applicable to all personnel involved in the use of the PENTEK VAC-PAC systems.

2.0 Purpose

The purpose of this procedure is to provide instructions for proper operation of the PENTEK VAC-PAC, state responsibilities for BCLDP personnel, and assure utilization of the PENTEK VAC-PAC in accordance with sound Industrial Hygiene/Health Physics practices. This document is in accordance with the provisions of Reference 3.1.2 of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 PENTEK Operating Manual for the Pentek VAC-PAC Models 6D and 9D

3.1.2 Radiation Protection Program for the BCLDP

3.1.3 DD-OP-065, Control of HEPA Vacuum Cleaners

3.1.4 DD-OP-075, Area Decontamination for the BCLDP

3.1.5 DD-OP-195, Removal of Contaminated Surfaces by Mechanical Scabbling

3.1.6 SM-AP-01.0, Control of Non-Radiological Measuring and Test Equipment and Instruments
3.1.7 HL-OP-040, DOP or Equivalent Testing of HEPA Filters Using the Nucon F-1000 or F-1000-DDF Aerosol Detectors with the Nucon Model SN-10 Aerosol Generator
3.1.8 HS-AP.05.0, Personal Protective Equipment Program

1.1.1 
1.1.2 
3.2 Definitions
None.

3.3 Developmental Resources

None.
3.3.1 
3.3.2 
4.0 General
4.1 Precautions

4.1.1 The VAC-PAC HEPA filter(s) shall be efficiency tested in accordance with the provisions of Reference 3.1.7 of this procedure.

4.1.2 The VAC-PAC unit shall be controlled in accordance with the provisions of Reference 3.1.3 of this procedure.

4.1.3 The operating instrumentation (gauges, etc.) shall be calibrated in accordance with the provisions of Reference 3.1.6 of this procedure.

4.1.4 Hearing protection and/or noise abatement may be necessary when operating the VAC-PAC. Hearing protection shall be used in accordance with the provisions of Reference 3.1.8 of this procedure.

4.1.5 Combustible liquids or solids are explosive in confined spaces like the VAC-PAC vacuum drum; do not utilize the VAC-PAC to collect combustible or suspect materials.

1.1.3 
4.1.6 When the vacuum head is being raised or lowered, decontamination and decommissioning (D&D) personnel shall remain clear of the vacuum head and lifting mechanisms.

4.1.7 Do not lift the VAC-PAC with a vacuum drum in place. Lifting the VAC-PAC with a vacuum drum in place will shift the VAC-PAC, causing the vacuum drum to slide off the unit’s legs. This could result in personnel injury or the loss of contaminated materials. The VAC-PAC shall only be lifted in accordance with the provisions of Section 5.8 of this procedure.

4.2 Limitations

4.2.1 Operation of the VAC-PAC shall be in accordance with the provisions of References 3.1.4 and 3.1.5 of this procedure.

4.2.2 Only clean, dry compressed air should be used to drive the VAC-PAC. A supplemental air dryer/purifier may be necessary to assure the quality of the intake air.

4.2.3 Only lockable air fittings (e.g., Chicago, Hansen, National) shall be used to assure the security of the air line connections.

5.0 Procedure

5.1 Description of the Pentek VAC-PAC

The VAC-PAC is a vacuum system that may be used independently or in conjunction with the dual Grit Blasting Head or concrete scabbling equipment. The VAC-PAC features a two-stage filtration system with initial roughing filtration efficiency at 95% for particles of one micron or larger and secondary HEPA filtration efficiency at 99.7% for particles of 0.3 microns or larger. There is automatic cleaning of the first stage filters by a reverse airflow process (blowback), significantly reducing filter loading. The VAC-PAC also features a controlled seal drum system that allows the operator(s) to fill, seal, remove, and replace vacuum drums under controlled negative pressure conditions. The unit is mounted on castors and is readily portable.

5.2 Support Requirements of the Pentek VAC-PAC

5.2.1 The following items are required for safe, efficient use of the VAC-PAC:

5.2.1.1 Standard 110v electrical access (for battery charging).

5.2.1.2 Clean, dry air supply rated at a nominal 120 psi. Minimum air consumption for the Model 6D is 70 scfm; for the Model 9D is 105 scfm.

NOTE:
VAC-PAC pressure gauge will indicate 85 psi for both models.

5.2.1.3 Replaceable vacuum nozzles and strap wrench (for installation and removal of nozzle assemblies).

5.2.1.4 Vacuum hoses.
5.2.1.5 Vacuum drums (available in 23-, 52-, or 55-gallon sizes).

5.2.1.6 Disposable cardboard disks to provide temporary containment of the vacuum head during change-out.

5.2.1.7 Reusable aluminum positioning disk to position the disposable cardboard disk during drum change-out.

5.2.1.8 “Shower Cap” covers to cover the open mouth of the vacuum head during storage and transport of the VAC-PAC.

5.2.1.9 Plastic caps or duct tape to cover vacuum nozzles, ports and/or hose ends when not in use.

5.2.2 The Pentek VAC-PAC shall be serviced and maintained by Decon Maintenance Specialist or designee.

5.3 Pre-Operational Checks of the Pentek VAC-PAC

5.3.1 Health Physics shall verify that the VAC-PAC is posted in accordance with Health Physics requirements, if necessary.

5.3.2 Physical Setup of the VAC-PAC by Decon Maintenance Specialist or designee
5.3.2.1 Verify that the equipment listed in Section 5.2 of this procedure is available for use.

5.3.2.2 Apply the VAC-PAC brake. Pull up on the brake lever and lock into the horizontal position. See Figure 5 of this procedure.

5.3.2.3 If a vacuum drum is not already secured into place, install a drum in accordance with the provisions of Section 5.5 of this procedure.

5.3.2.4 Verify the vacuum drum is in place and secured against the pin locators on the legs of the VAC-PAC. See Figure 6 of this procedure.

5.3.2.5 Verify that the vacuum head is fully lowered and rests directly on the lip of the vacuum drum by slowly moving the lift control lever to the “Down” position. If there is no motion, the vacuum head is resting on the drum and is properly positioned.

5.3.2.6 Insert vacuum nozzles into the vacuum ports to be used during the operation. Use the strap wrench to secure the vacuum nozzle(s). See Figure 2 of this procedure.

NOTE:
Always plug unused nozzles or ports with plastic plugs and duct tape.
5.3.2.7 Install vacuum hose(s) into the nozzles to be used by threading them into place using a counter-clockwise twisting motion. Duct-tape the hose(s) securely into place.

5.3.3 Power Supply and Controls Use by Decon Maintenance Specialist or designee
5.3.3.1 When charging the battery, plug the power supply cord into a 110 VAC, 60 Hertz grounded power source. A ground-fault interrupter circuit shall be used.

5.3.3.2 Verify that the “Vacuum-Exchange” mode selector switch on the main control panel is positioned to “Exchange.”
CAUTION:
The mode selector switch should only be positioned to “Vacuum” during normal VAC-PAC vacuuming operations and only when a drum is in position and sealed against the foam drum seal. When the switch is in this position, the green “OK TO VACUUM” indicator will light and the lift will be disabled for additional safety.
5.3.3.3 Test the drum level detector by placing a solid object (such as a drum lid) directly in front of the blue sensor. Hold the object in place for approximately 30 seconds or until the “FULL DRUM” alarm sounds.

CAUTION:
When performing Section 5.3.3.4 of this procedure, do not allow the VAC-PAC to remain in the “Vacuum” mode for more than 15 seconds.
5.3.3.4 Confirm that the drum level detector retracts properly. Connect the VAC-PAC to an air supply and open the air supply valve. Move the “Vacuum-Exchange” switch to the “Vacuum” mode, then back to the “Exchange” mode. Confirm that the drum level detector has withdrawn into the filter housing.

NOTE:
The green indicator may be tested only when the mode selector switch is in the “Vacuum” position; the red indicator may be tested with the mode selector switch in any position.

5.3.3.5 Control logic of the Pentek VAC-PAC is shown schematically in Figure 9 of this procedure.

5.3.4 Air Supply Use by Decon Maintenance Specialist or designee
5.3.4.1 Confirm that the air supply valve on the VAC-PAC is turned to the “OFF” position (i.e., handle is horizontal). See Figure 10 of this procedure.

5.3.4.2 Connect an air supply hose to the air supply fitting on the VAC-PAC.

NOTE:
Only lockable hose fittings shall be used.

5.3.4.3 Connect the air supply hose to the air supply.

5.3.4.4 Open the valve at the air supply. This will start the VAC-PAC at low flow, even though the air supply valve at the VAC-PAC inlet manifold is closed.

5.3.4.5 Adjust the bypass airflow using the small brass valve next to the VAC-PAC air supply valve. Adjust the bypass valve to produce a drum vacuum of approximately 4 inches of water when the VAC-PAC air supply valve is closed. See Figure 10 of this procedure.

5.3.5 The VAC-PAC is now ready for operation.

5.4 Operation of the Pentek VAC-PAC by D&D Personnel
5.4.1 Routine Operations

5.4.1.1 Open the air supply valve at the VAC-PAC to initiate full vacuum flow. See Figure 11 of this procedure.

5.4.1.2 Check the air supply pressure gauge on the VAC-PAC; it should indicate 85 psi. See Figure 12 of this procedure.

5.4.1.3 If adjustment of the air pressure is required, adjust the pressure regulator accordingly to 85 psi and set the 9/16” locking nut. See Figures 10 and 11 of this procedure.

5.4.1.4 The VAC-PAC is now ready to supply vacuum to the hose nozzle.

5.4.2 Move the mode selector switch to the “Vacuum” position. See Figure 13 of this procedure.

5.4.3 When the drum is empty, the green “OK TO VACUUM” indicator will light. This indicates that it is all right to proceed with vacuuming operations.

5.4.4 Begin vacuuming operations.

5.4.5 Monitor the VAC-PAC main control panel periodically during operations to ensure that the green “OK TO VACUUM” indicator remains lit.

5.4.6 Monitor the drum vacuum gauge.

NOTE:
Normally, the vacuum gauge will read between 15 and 40 inches of water. Change-out of the roughing/HEPA filters may be indicated if the vacuum drops below 15 inches of water or if the vacuum flow drops significantly.

NOTE:
The vacuum gauge readings will fluctuate depending on the number of nozzles used, the length of hose(s), tools connected, and other parameters.

5.4.7 If applicable, monitor the level of fluid in the coalescing filter. Fluid should be drained to remove moisture from the system. The reading on the inlet pressure gauge should remain at 85 psi.

NOTE:
Continuous bleeding of the drain valve on the filter will not adversely affect operation. Slightly open the brass drain valve to let pressurized air drain the coalescing filter. If continuous bleeding is not desired, periodic “batch” draining is required to remove moisture/water vapor from the system.

5.4.8 Periodically monitor the gauge readings during operations.

5.4.8.1 Two HEPA filters differential pressure (delta P) gauge should normally read 1.6 inches of water.

5.4.8.2 The roughing filter differential pressure gauge should normally read less than 8 inches of water.

CAUTION:
A gauge reading on the roughing filter differential pressure gauge greater than 10 inches of water indicates clogging of the roughing filters.

NOTE:
If this occurs, allow the VAC-PAC to operate for a few minutes while just drawing air. This should reduce the gauge reading to less than 3 inches of water. If not, the roughing filters should be replaced in accordance with the provisions of Section 3.3.1 of this procedure.

NOTE:
If there is a failure of the roughing filter, the HEPA filter may be overloaded or damaged. If the HEPA filter is overloaded or damaged, it should be replaced in accordance with the provisions of Section 3.3.1 of this procedure.

5.4.9 When the drum is full, the green “OK TO VACUUM” indicator will go out; the red “FULL DRUM” indicator will light. The “FULL DRUM” indicator light is accompanied by an audible alarm. When this occurs, discontinue vacuuming operations immediately.

5.4.10 Turn the mode selector switch to the “Exchange” position. This will silence the audible alarm. In addition, this prepares the VAC-PAC for drum change-out. The drum level detector will automatically withdraw into the vacuum head, causing the red “FULL DRUM” indicator to go out as it loses contact with the material in the drum.

5.4.11 Drum change-out shall be performed in accordance with the provisions of Section 5.6 of this procedure.

5.5 Drum Installation on the Pentek VAC-PAC by D&D Personnel
5.5.1 Use one of two methods to install 23-, 52-, and 55-gallon drums in the VAC-PAC. The first method is as follows:

5.5.1.1 Place the drum directly on the legs of the VAC-PAC.

5.5.1.2 Install an open, empty drum directly onto the VAC-PAC by sliding the drum into place until the drum makes positive contact with the drum location pins.

5.5.1.3 Set the brake.

5.5.2 The second method is as follows:

5.5.2.1 Place a drum on a custom pallet or a pallet dolly.

5.5.2.2 Roll either the VAC-PAC or the pallet dolly into position.

5.5.2.3 Set the brake.

5.5.3 Slowly lower the vacuum head until the foam drum seal seats on the lip of the drum.

5.5.4 Turn the mode selector switch to the “Vacuum” position.

5.5.5 The green “OK TO VACUUM” indicator should illuminate. The green indicator light indicates that the drum is secure and the VAC-PAC is ready for operation.

5.6 Drum Change-Out of the Pentek VAC-PAC by D&D Personnel
CAUTION:
This section shall be performed when it is necessary to replace a full drum with an empty drum or prior to transporting or lifting the VAC-PAC. Exercise caution to prevent the release of contaminated and/or hazardous materials.

5.6.1 Prior to removal of the full drum, ensure that electrical power and air supply are ACTIVE to the VAC-PAC.

5.6.2 Leave the VAC-PAC selector switch in “Vacuum” position for 10 minutes. This will allow the top of the drum to be cleared of any material that could be released during drum change-out.

5.6.3 After approximately 5 minutes, turn the selector switch to the “Exchange” position.

NOTE:
This will stop the blowback cleaning of the roughing filters (preventing material release when the drum is opened); will withdraw the drum level indicator into the vacuum head (removing an obstruction to drum removal); and will deactivate the red “FULL DRUM” light and audible alarm.

5.6.4 Close the air supply valve at the VAC-PAC inlet manifold. This will reduce the vacuum flow to a level that will permit separation of the vacuum head from the vacuum drum, but will still provide negative pressure ventilation for the control of contaminated and/or hazardous materials.

5.6.5 Move the lift control lever to the “Up” position to raise the vacuum head by approximately 2 inches.

WARNING:
D&D personnel shall remain clear of moving mechanisms when raising or lowering the vacuum head.

NOTE:
If the vacuum drum is not full, the vacuum force may be sufficient to lift the drum still sealed to the vacuum head. If this occurs, hold the drum in place until the vacuum seal is broken. If this is not sufficient to break the vacuum seal, reduce the bypass flow using the small brass valve near the VAC-PAC air supply valve and operate the lift control lever. Once the vacuum seal is broken, adjust the bypass valve to produce a drum vacuum of approximately 4 inches of water when the air supply valve is closed.

5.6.6 Open the VAC-PAC air supply valve to restore full vacuum flow.

5.6.7 Inspect the opening between the drum and the vacuum head to verify that the drum level indicator has been withdrawn into the vacuum head.

5.6.8 Prepare an assembly of the following concentric discs:

5.6.8.1 Drum lid (bottom of assembly)

5.6.8.2 Aluminum positioning disc locator (middle of assembly), (Top side is marked “This Side Up”).

5.6.8.3 Disposable cardboard disc (top of assembly), (Top side is marked “T”).

NOTE:
If using 55-gallon drums, there may not be enough room to insert the assembly. If this occurs, inset the drum lid first, followed by the locator disc and the cardboard disc assembly.

5.6.8.4 Carefully slide the disc assembly onto the drum until the drum lid seats on the lip of the drum.

5.6.8.5 Slowly lower the vacuum head until the foam drum seal just contacts the disposable cardboard disc; the vacuum head will suck the disc onto its seat to seal the open vacuum head.

5.6.8.6 Raise the vacuum head to confirm that the vacuum is holding the disposable cardboard disc against the foam drum seal.

5.6.8.7 Raise the vacuum head approximately 2 inches to allow sufficient clearance to remove the drum.

5.6.8.8 Remove the aluminum positioning disc and set aside.

5.6.8.9 Position a locking ring around the lip of the drum and clamp the ring closed to seal the drum.

5.6.8.10 Remove the drum from the VAC-PAC by sliding it off the legs. If the drum is standing on a pallet, release the brake handle of the VAC-PAC and roll it away from the drum.

WARNING:
Loaded drums are very heavy. Exercise appropriate cautions when loading and/or moving loaded drums. Appropriate safety equipment should be used to prevent personnel injury. Use appropriate lifting equipment, if applicable. Do not roll drums.

5.6.8.11 Seal the drum lid by wrapping with duct tape. The drum should be labeled in accordance with the directions of Health Physics and/or Industrial Hygiene/Safety, as applicable.

5.6.8.12 Position an open, empty drum in accordance with the provisions of Section 5.5 of this procedure.

5.6.8.13 Slowly lower the vacuum head until the foam drum seal seats on the lip of the drum. The disposable cardboard disc should now drop into the drum.

5.6.8.14 Turn the selector switch to the “Vacuum” position.

5.6.8.15 Confirm that the green “OK TO VACUUM” light illuminates and remains lit for at least 30 seconds.

NOTE:
If the red “FULL DRUM” light illuminates, the disposable cardboard disc may not have dropped into the drum.

5.6.9 Resume vacuuming operations upon completion of drum change-out.

5.7 Storage and Transport of the Pentek VAC-PAC by D&D Personnel
5.7.1 If VAC-PAC operations are completed or if the VAC-PAC must be transported to a new location for work, the VAC-PAC shall be prepared in the following manner:

5.7.1.1 The existing drum may be left sealed under the vacuum head, or
5.7.1.2 If a drum change-out is required, perform Steps 5.6.1 through 5.6.8.13 of this procedure. (This should leave an empty drum in place.)

5.7.1.3 If an empty drum is not available, perform Steps 5.6.1 through 5.6.8.10 of this procedure. (This should leave a disposable cardboard disc under vacuum).

NOTE:
If Step 5.7.1.3 is necessary, complete by installing a “Shower Cap” completely over the foam seal located under the vacuum head and taping the “Shower Cap” to the flange. See Figure 4 of this procedure.

5.7.1.4 Store the VAC-PAC in the Exchange mode; verify that the selector switch is turned to “Exchange.”
5.7.1.5 Install appropriate plastic caps to cover vacuum nozzles, ports, and hose ends. Secure in place with duct tape.

5.7.1.6 Close the air intake valve at the air source. Bleed the air line to de-energize the system. Remove the air hose after bleeding the air line.

NOTE:
The cardboard disc will drop into the drum (or Shower Cap, as applicable) when the air supply is removed.

5.7.1.7 Disconnect the battery by removing the positive terminal.

NOTE:
The battery may be charged during storage by plugging the extension cord of the VAC-PAC into a 110 VAC power supply. Set the timer on the battery charger. A four-hour charge on a weekly basis should be sufficient.

5.7.1.8 If transporting the VAC-PAC to a new location, release the brake by pushing down on the lever on the right side of the VAC-PAC; the VAC-PAC may now be rolled.

5.7.1.9 If storing the VAC-PAC, lock the VAC-PAC into place by setting the brake.

5.7.2 The VAC-PAC shall be stored by D&D personnel in the following manner:

5.7.2.1 The vacuum drum shall be sealed.
5.7.2.2 The mode selector switch shall be in the “Exchange” mode.
5.7.2.3 The air supply shall be disconnected.
5.7.2.4 The brake shall be set.
5.7.2.5 The battery shall be either disconnected or charging.

5.8 Lifting of the Pentek VAC-PAC by D&D Personnel
WARNING: 
The position of the center of gravity of the empty VAC-PAC is such that the unit will list forward slightly (about 15 degrees towards the front wheels) when lifted. Thus, lifting with a loaded drum will cause this angle to significantly increase, causing the drum to slide off the legs of the VAC-PAC. This could result in injury to personnel or the release of contaminated materials. Do not lift the VAC-PAC with any drum in place.

5.8.1 The following are general guidelines for lifting the VAC-PAC unit. Detailed lifting instructions are provided in Section 3.3.1 of this procedure and shall be reviewed prior to lifting the VAC-PAC.

5.8.2 Units not equipped with the optional lifting lugs may be lifted by attaching a sling to the top bar of the unit (between the fork rails). Do not lift by the handle.

NOTE:
Periodically inspect the lifting lugs for signs of deterioration or cracking. Do not paint the lifting lugs.

5.8.3 When lifting the empty VAC-PAC, lift up slowly until the center of gravity falls beneath the center line of lifting cable.

5.8.4 When lowering the empty VAC-PAC, lower slowly until the front wheels touch the ground, and then let the rear end find its own level.

5.8.5 When handling the VAC-PAC with a forklift truck, only lift from the sides by placing the lifting forks beneath the legs; do not attempt to lift the VAC-PAC by using the vacuum head or its supports.

6.0 Records

None.
7.0 Forms and Figures 
7.1 Forms

None.
7.2 Figures

· Figure 1, VAC-PAC Overview

· Figure 2, Installation and Removal of Vacuum Nozzles

· Figure 3, VAC-PAC Aluminum Positioning Disc

· Figure 4, VAC-PAC Show Cap Installation

· Figure 5, VAC-PAC Brake Lever

· Figure 6, VAC-PAC “Pin Locators” for Drum Positioning

· Figure 7, VAC-PAC Head Internals

· Figure 8, VAC-PAC Main Control Panel (Exchange Mode)

· Figure 9, VAC-PAC Control Logic

· Figure 10, VAC-PAC Air Supply Valve (with pressure regulator)

· Figure 11, VAC-PAC, Air Supply Valve

· Figure 12, VAC-PAC Air Supply Pressure Gauge

· Figure 13, VAC-PAC Main Control Panel (Vacuum Mode)
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