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Purpose/Scope 

This safe operating procedure (SOP) provides the basic operating instructions for working in a glove box with radioactive graphite.  Work performed in this glove box, located in Room 52 of the 325 Building, will include cutting open sample canisters and machining irradiated graphite samples for analysis in support of a research and development program.

Applicability

Activities in the glove box are governed by this procedure; PNL-MA-26, RCP-3.4.05; the applicable Radiological Work Permit (RWP); and any other posting at the laboratory entrance.

Responsible Staff
The following positions have responsibilities within this procedure:

Radiological Worker IIs

Radiological Control Technicians (RCTs)

Radiological Engineer

RCT Supervisor

Line Manager

Laboratory Monitor

Emergency Response
In the event of building audible alarms (e.g., fire or criticality), personnel should follow the established building emergency response procedures.  In the event of fire, injury, or accident, call 375-2400.  In the event of loss or reduction of negative pressure in the glove box, exit the lab with a proper survey and immediately notify a Radiation Control Technician (RCT).  For laboratory audible alarms [e.g., Continuous Air Monitor (CAM) or Area Radiation Monitor (ARM), or Differential Pressure Alarm], immediately exit laboratory and contact an RCT.

Personnel Contamination


Response to detection of personnel contamination should include the following actions:

a)
Remain in the immediate area.

b)
Notify RCT personnel (325 RCT 376-3001 or 376-1873).

c)
Take action to minimize further spread of contamination as appropriate, such as putting a glove on a contaminated hand.

Spill of Radioactive Material


Response to radioactive material outside of the glove box should include the following:

a)
Stop or secure the action causing the spill.

b)
Warn others in the area.

c)
Isolate the spill area if possible.

d)
Minimize individual contamination and exposure.

e)
Notify RCT personnel (325 RCT 376-3001 or 376-1873).

Radiological Controls



Work shall be stopped for any of the following reasons:

a)
Inadequate radiological controls.

b)
Radiological controls not being implemented.

c)
Radiological Control Hold Point not being satisfied.

Prerequisites

Any individual performing work under this SOP must be qualified, a trained Radiological Worker II, Glove Box trained [000813 and 000814 (on-the-job training)], and trained in the 325 Building Emergency Procedure.  Respiratory Protection Training (000716) is required for work requiring respiratory protection.

The glove box worker must ensure the glove box conforms to the following before starting work:

1)
Ensure that air flow through the glovebox is such that there is a negative pressure of at least 0.8 cm (0.3 in.) of water but < 2.5 cm (1.0 in.) of water compared to surrounding areas, as indicated by a differential pressure gauge (e.g., Magnahelic gauge).

2)
Glove box and glove box gloves are in good condition.

3)
Current glove box face exposure readings should be posted and any ALARA measures used.

The worker must ensure that the appropriate radiation detection instrumentation with current calibration is available at the laboratory station.
Precautions and Limitations
When handling the radioactive graphite in the glove box, the ALARA principles of time, distance, and shielding should be followed.  Special care should be exercised when operating and/or using the machinery and hand tools in the preparing the samples.

Personnel Protective Equipment:  Protective clothing requirements for radiological work shall be listed on the applicable RWP.  General laboratory safety rules should be observed.

Respiratory Protection Requirements:  Respiratory protection requirements are specified in the applicable RWP.

Medical Requirements:  In general, there are no special medical requirements to work in the glove box.  A medical evaluation and a mask fit card are required to wear respiratory protection.  Internal dosimetry 

requirements shall be specified in the applicable RWP.  Postings at the laboratory entrance will indicate any specific requirements and/or hazards which may be present in the laboratory.

Work Instructions
The purpose of a glove box is to contain radioactive material within the confines of the glove box and ensure that radioactive material is not released to the environment.  Prior to performing work in a glove box, workers shall be familiar with and have signed the applicable RWP.  When working in the glove box, all workers must wear the required protective clothing as specified in the RWP.  This procedure addresses the activities performed in the glove box.

Working in a Glove Box

a)
Waste generated while preparing samples, including hood sweeps and graphite chips, shall be stored in a suitable waste receptacle (plastic bag, metal can) within the glove box until disposal.

b)
Workers shall be alert for potential safety hazards such as sharp objects (saw blades) and moving parts of the lathe used for machining graphite samples.

Sample Preparation and Machining


Extreme caution must be used to assure that the final machined sample is not cross contaminated by other metals or graphite and is clean.

a)
Before starting the rough cutting on the graphite sample, check all tooling and equipment making sure all is in good operating condition.

b)
Depending on the size of the graphite block, start the rough cutting operation using a hack saw; when the sample is small enough, mount in the table vise before making final rough cut.  Ensure that when cutting with the hack saw that the blade does not come in contact with any part of the glove box glove(s).  If this should happen, immediately exit the glove port and survey hands, arms, and lab coat.

c) Place rough cut sample (usually square in shape) into chuck of lathe, using center position punch, center into chuck, tighten chuck.  Start the rough cutting on the far end (away from the chuck) of the sample, removing about 0.10 inch per pass and about half inch long until this area becomes round.  Loosen center position punch and chuck, place round end into chuck and tighten, square far end, move center position punch so it contacts the far end.  Machine to final dimensions.

Opening Welded Canisters

a) Place canister in chuck of lathe and tighten chuck jaws.

b) Position cutting tool to make an axial cut and not a radial cut.  Slowly move cutting tool axially into the canister’s welded lid.  Remove weld bead until inner cap appears free.  Stop the cutting, and withdraw the cutting tool.

c) Verify that the lid is free.  Do not remove the lid, but use it to contain the inner graphite sample.

d) Loosen the chuck jaws and remove the canister.  Place canister on floor of glove box, upside down.

e) Lift canister vertically to expose the graphite samples within.  Sort the samples into their respective parts, and repackage for shipment to analysis.

Potting Samples

a) Premix potting compounds outside the glove box.

b) Prepare samples by machining and/or cutting to proper size.

c) Place samples in proper mold.

d) Bring premixed potting compound into the glove box via the airlock.

e) Pour potting compound over sample in the mold.

f) Allow compound to set up and off gas for 24 hours.

g) Attempt to remove potted sample from the mold.  If mold does not release then use the lathe to machine away the mold.

h) Machine away the sample surface to allow access to the graphite sample.

i) Package the sample for export from the glove box.

j) Remove sample from the glove box with appropriate RCT coverage.
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