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1.0 PURPOSE AND SCOPE

A Powered Air Purifying Respirator (PAPR) maintenance and testing program is necessary to assure safe and reliable operation when in use.  This guidance document specifies testing and maintenance required to operate the 3M Breathe Easy PAPR.  It is applicable only to 3M Breath Easy PAPRs and is not applicable to equipment made by any other manufacturer.
2.0 IMPLEMENTATION
This guidance document is effective on the date shown in the header.

3.0 RESPONSIBILITIES

CH2M HILL industrial hygiene/respiratory protection technicians perform all functions described in this guidance document.

4.0 GUIDANCE

4.1 PREREQUISITES

Only qualified individuals shall perform the tests described by this instruction.  Personnel shall receive training prior to performing the tests.

4.2 GENERAL TEST INSTRUCTIONS

4.2.1 Equipment/Materials
· Battery charger(s)

· PAPR unit

· 3M PAPR airflow indicator or other flow test device capable of accurately indicating flow from 2 to 7 cubic feet/minute.
4.2.2 Initial PAPR Receipt/Testing
1. Motor blower units and battery units shall be labeled with a unique identifier on the receipt so that the performance of those components may be tracked.

2. PAPR units shall be inspected on receipt, prior to initial use.

3. Battery units shall be charged for 16 hours, or until the green light-emitting diode (LED) on the battery charger indicates the battery unit has a full charge.

4. Battery units shall have their capacity tested prior to initial use.

5. Initial battery unit capacity testing results shall be recorded on the PAPR Maintenance Testing Log.

4.3 PAPR INSPECTION

1. Visually check for gross damage or wear:
· Belt
· Breathing tube
· Cartridges

· Motor blower unit

· Battery unit.
2. Ensure that O-rings are in place and properly seated where cartridges attaches to the motor blower unit.

3. Ensure that the power cord on the motor blower unit is intact and not damaged.

4.4 PAPR CLEANING

1. PAPR units should be wiped down with a damp towel or sponge.

2. PAPR units may be externally sanitized using a solution of one part household bleach to four 4 parts water.

NOTE:  Do not submerse PAPR components.  Do not clean or sterilize PAPR components using irradiation ethylene oxide or steam autoclave.  Units may be permanently damaged by these sanitizing methods.

4.5 PAPR BATTERY CHARGING/MAINTENANCE

1. Battery units shall be uniquely labeled so that charging/maintenance of each battery unit can be tracked.

2. All battery unit charging/maintenance shall be tracked on the PAPR Maintenance Testing Log.

3. Batteries should be initially charged for 16 hours or until the green LED on the charger indicates the battery has received a full charge.

4. The maximum battery unit charging duration is 24 hours, after which a battery unit must be removed from the charger.

5. To maintain battery units at optimal charge, battery units not used should be charged for eight hours once every two weeks.

6. Capacity (run time) shall be determined for each battery unit prior to initial field use and once every six months.
7. Battery units that fail in the field shall be tagged:

OUT OF SERVICE – DO NOT USE

8. Battery units that fail in the field shall be charged for 16 hours and capacity tested before being returned to service.

9. Battery unit failures and capacity testing shall be documented on the PAPR Maintenance Testing Log.

4.6 DOCUMENTATION

1. Each motor blower unit and battery unit shall have a maintenance and testing file created upon receipt from the manufacturer.

2. The manufacturer’s serial number and the unique identifier shall be used to identify the maintenance and testing file for each motor blower unit and battery unit.

3. Maintenance and Testing Log sheets for each motor blower unit and battery unit shall be kept in its maintenance and testing file.

4.7 PAPR MAINTENANCE/TESTING FREQUENCY

4.7.1 Inspection/Cleaning

· Upon receipt
· Before each use.
4.7.2 Battery Charging

1. For batteries in use:

· Upon receipt – 16 hours

· Before each use – 12 hours or until the charger indicates full charge.
2. For batteries not in use:
· Upon receipt – 16 hours

· Every two weeks – eight hours.
3. Flow Testing

· Upon Receipt

· Before each use.
4. Battery Capacity Testing

· Upon receipt
· Every three months

· Prior to being place back in service after field failure.
4.7.3 Leak Testing

· Upon receipt

· Every six months.
4.8 PAPR FLOW TEST

PAPR units must supply 6 CFM air to the face piece when used with a hood and must supply 4 CFM to the face piece when used with a tight fitting mask.  The purpose of this section is to specify the method for testing the flow of 3M PAPR motor blower units prior to field deployment.

4.9 EQUIPMENT/MATERIALS

4.9.1 PAPR Unit

3M PAPR airflow indicator or other flow test device capable of accurately indicating flow from 2 to 7 cubic feet/minute.

4.10 TEST INSTRUCTIONS
1. Install FR-57 test cartridges on the motor blower unit.
NOTE:  FR-57 cartridges are used for flow testing because they provide more airflow resistance than high-efficiency particulate air (HEPA) cartridges.  Motor blower units passing the flow test with FR-57 cartridges will pass the flow test with HEPA cartridges.

2. If installed, remove the breathing tube from the top of the motor blower unit.
3. Place the 3M PAPR airflow indicator into the motor blower unit outlet.

NOTE:  The 3M PAPR airflow indicator will only attach in one direction.

4. Attach the battery unit to the motor blower unit.

5. Turn on the PAPR unit by turning the battery switch.

6. If the middle of the float ball on the 3M PAPR airflow indicator rises to:

· At least the 6 CFM mark when the PAPR is to be used with a hood
· At least the 4 CFM mark when the PAPR is to be used with a tight fitting face piece, 
The motor blower unit passes the flow test.

7. If the middle of the float ball on the 3M PAPR airflow indicator DOES NOT rise to:

· At least the 6 CFM mark when the PAPR is to be used with a hood
· At least the 4 CFM mark when the PAPR is to be used with a tight fitting face piece, 
The motor blower unit FAILS the flow test.

8. Record the results of the flow test on the PAPR Maintenance Testing Log.

9. Tag motor blower units failing the flow test:

OUT OF SERVICE – DO NOT USE

4.10.2 PAPR Leak Test
PAPR motor blower units must be air tight such that air does not leak into them anywhere but through the attached cartridges/canisters.  Such a leak would allow air containing contaminants, not filtered by the cartridges/canisters, into the air breathed by the respirator user.  The purpose of this section is to specify the method for leak testing 3M PAPR units.

1. Equipment/Materials
· PAPR unit

· Plastic bucket (one gallon)

· Water.
2. Test Instructions
a. Fill the bucket ¾ full with water.
b. Attach a breathing tube the PAPR.
c. Attach three test cartridges to the PAPR.
d. Place end caps in the test cartridges.
e. Plug a battery unit into the PAPR.
f. Immerse the end of the breathing tube in the bucket.
g. Turn on the PAPR.
h. If air bubbles escape from the end of the hose, the PAPR unit leaks and fails the leak test.

i. If no air bubbles escape from the end of the hose, the PAPR unit does not leak and passes the leak test.

j. For PAPR units failing the leak test, check the cartridge connections and the cartridge caps to ensure that air is not leaking around the cartridge seals or through the cartridge.  After checking the cartridge seals, perform the leak test again.

k. Record the results of the leak test in the PAPR Maintenance Testing Log.

l. Tag motor blower units failing the flow test:

OUT OF SERVICE – DO NOT USE

4.10.3 3M PAPR Capacity Test
Battery capacity determines the number of hours the battery can power the PAPR at the NIOSH specified minimum flow rate (6 CFM for hoods/4 CFM for tight fitting face pieces).  Battery capacity determines PAPR run time.  Run time also depends on battery condition, battery charge status, cartridge selected, filter loading and ambient conditions (e.g., temperature).  The purpose of this section is to specify the method for determining battery capacity.

1. Equipment/Materials
· PAPR Unit

· 3M PAPR Airflow Indicator or other flow test device capable of accurately indicate flow from 2 to 7 CFM.

2. Test Instructions
a. Charge the battery unit for 12 hours or until the green LED on the battery charger indicate a full charge.

b. Connect the battery to an assembled PAPR unit (cartridges, motor blower unit, breathing tube, and hood).

c. Check the airflow of the PAPR unit (3M PAPR flow test) every hour for eight hours.
d. Record the results of each hourly flow test on the PAPR Maintenance Testing Log.

e. Batteries failing to provide the required eight hour flow rate shall be tagged:
OUT OF SERVICE – DO NOT USE
f. Batteries removed from service shall be re-charged and re-tested.

5.0 DEFINITIONS

Air leak.  Air entering the motor blower unit of a PAPR from any point, except through the cartridges/canisters.

Battery charger.  The approved apparatus (single battery unit, 3M Part No. 520-03-73; five battery unit, 3M Part No. 520-03-72; ten battery unit, 3M Part No. 520-01-61) for charging NiCad battery units.

Battery unit.  The NIOSH approved NiCad battery unit (3M Part No. 520-01-15) that provides power to the PAPR.

Belt.  The belt that is part of the NIOSH approved PAPR ensemble (3M Part No. 520-02-90).

Breathing tube.  The hose/clamp assembly that connects the PAPR motor blower unit to the respirator face piece/hood (for use with hood, 3M Part No. 520-01-00; for use with 6000 DIN Series face piece, 3M Part No. 520-01-77).

Battery capacity test.  The battery capacity test is performed to verify that a battery’s capacity is adequate to operate a PAPR at the required flow rate for an entire shift.

Flow test.  The flow test is performed to verify that the PAPR provides the required flow (6 CFM for hoods, 4 CFM for tight fitting face pieces).

Leak test.  The leak test is performed to verify that the body of the PAPR does not leak air and that air flowing through the PAPR comes only through the respirator cartridges.

Motor blower unit.  The powered component of the PAPR (3M Part No. 022-00-03), the part that pulls the air through the cartridges and pushes it to the hood/face piece.

Powered Air Purifying Respirator unit.  Powered Air Purifying Respirator, the entire NIOSH approved ensemble (3M Part No. 520-15-00), including:

· Battery unit (3M Part No. 520-01-15)

· Belt (3M Part No. 520-02-90)
· Breathing tube (3M Part No. 520-01-00, 3M Part No. 520-01-77)

· Hood or face piece (BE-10, 3M Part No. 522-01-11, 6000 Series DIN)

· Motor blower unit (3M Part No. 022-00-03R01)

· Respirator cartridges (FR-57, 3M Part No. 453-03-02; HEPA, 3M Part No. 450-00-010).
Respirator cartridges.  The NIOSH approved cartridges/canisters (FR-57, 3M Part No. 453‑03‑02; HEPA, 3M Part No. 450-00-010) that attach to the PAPR motor blower unit that provide the user protection from atmospheric contaminants.

6.0 RECORDS

The following records are generated during the performance of this guidance document:
· PAPR Maintenance Testing Log.
CH2M HILL industrial hygiene/respiratory protection is responsible for record retention and retirement in accordance with TFC-BSM-IRM_DC-C-02.
7.0 REFERENCES

1. TFC-BSM-IRM_DC-C-02, “Records Management.”

