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Preliminary Hazard Assessment Checklist for Deuterium-Based Neutron Generators
Radiation Physics Form No. 113	
Purpose:
[bookmark: _GoBack]The purpose of this form is to document the process of managing the installation and operation of deuterium-deuterium (DD) and deuterium-tritium (DT) generators in the form of a questionnaire. The completion of this form will likely result in other actions needed to assure conformance with other FESHM and FRCM Chapters. NCRP Report No. 72, available from the ES&H Section, provides basic information on these radiation-generating devices and useful guidance on developing rudimentary shielding assessments. 

Radiological Hazards

1. Identify the quantity of deuterium and tritium that are initially found in the ion source gas and the target _____________grams deuterium _____________ grams tritium.[footnoteRef:1]  [1:  According to NCRP Report 72 and other documents, these quantities decline with time. However, deuterium can be built up by the nuclear fusion reaction in the tritium targets of DT generators and thus add a weak DD neutron spectrum to the desired DT one. Also, without replenishing the tritium, the neutron output of DT generators declines with time because of depletion of the tritium.] 

a. Do these quantities exceed the thresholds for applying DOE Materials Control and Accountability (MC&A) requirements? (For deuterium this threshold is 500 grams, for tritium this threshold is 0.5 gram) _____ Yes _____ No. 
If “yes”, arrangements must be made to assure conformance with those requirements with the ES&H Section MC&A subject matter expert.
2. At what maximum accelerating potential (voltage) will the generator be operated? 
_____ kV. 
3. At what maximum beam current will the generator be operated? _____ mA
4. What is the maximum x-ray (photon) yield of the generator at any angle at the maximum voltage and beam current?  _________________photons s-1
5. What is the maximum total neutron yield at any angle at the maximum voltage and beam current? _____ n s-1
6. What is the estimated neutron flux density at any point at the maximum voltage and beam current from the unshielded generator? _____ n s-1cm-2
7. What is the maximum effective dose rate from photons and neutrons at any angle at the maximum voltage and beam current? _____ mrem h-1 
8. Is shielding required to meet the provisions of FRCM Article 236 for the accessibility conditions desired for the generator for these maximal operating conditions for both photons and neutrons? _____ Yes _____No. 
a. If “no”, attach an explanation to this checklist for review by the Radiation Physics Science Department Head.
b. If “yes”, then an appropriate shielding design must be reviewed by the Radiation Physics Science Department Head and approved by the SRSO
c. If shielding is needed to achieve the desired accessibility conditions, the description of the shielding will be added to the movable shielding inventory and under configuration management.
9. Where is the intended location of use in a radiologically posted area? ________________
________________________________________________________________________
a. Is this a radiologically posted area? _____Yes_____No
b. Has the posting status of the area been reviewed and updated for use of the neutron generator? _____Yes _____No
10. To achieve acceptable operating conditions does the accelerating potential and/or the beam current need to be limited to levels below those constrained by the intrinsic design of the generator? _____ Yes _____ No
a. If “yes”, the plans for achieving these constraints require approval of the Accelerator Interlocks Engineer.
b. If “no”, an explanation from the manufacturer as to how the accelerating potential and/or beam current is limited is needed for review and approval by the Accelerator Interlocks Engineer.

Conventional Hazards

11. Have electrical safety hazards been evaluated by the electrical safety authority having jurisdiction (AHJ)? _____ Yes _____ No. 
a. If “yes”, appropriate documentation needs to be appended to this form. 
b. If “no” arrangements need to be made to secure that review and approval and attach it to this form or as part of the required Operational Readiness Clearance (ORC) process.
12. Deuterium and tritium are flammable gases. Has the fire protection AHJ approved of the appropriate fire protection measures?_____ Yes _____ No
a. If “yes”, append appropriate documentation to this form.
b. If “no, arrange for review and approval of by the fire protection AHJ and append it to this form. Documentation of this review may be included in the associated ORC process.
13. There may be pressure safety hazards associated with these generators. Has an appropriate subject matter expert evaluated the management of any pressurized items associated with the generator? _____ Yes _____ No
a. If “yes”, append appropriate documentation to this form.
b. If “no” arrange for review and approval by an appropriate subject matter expert and append it to this form. Documentation of this review may be included in the associated ORC process.
14. If external local shielding is needed external to the generator housing, the shielding may be of considerable mass. Has an adequate mechanical safety assessment been performed? _____ Yes _____ No
a. If “yes”, the result of that assessment should be attached to this form.
b. If “no”, then such an assessment should be assigned to an appropriate subject matter expert and upon completion be attached to this form. This could take the form of an Engineering Note or be addressed in the associated ORC process.



Work Planning and Training

15. Has a Standard Operating Procedure (SOP) been written for operations of the generator? _____Yes _____No
a. If “yes”, that document or documents shall be attached to this form and may provide the basis for the associated Radiological Work Permit (RWP), if one is required (see below).
b. If ‘no”, a SOP shall be prepared by the users of the generator and supplied to the assigned RSO.
16. How will users be trained in the operations of the generator?
a. Append appropriate documentation of the training, subject to the approval of the assigned RSO, to this form.
17. Will a Radiological Work Permit be required? _____Yes _____No
a. If “yes”, enter the RWP number when it is issued here _____________


Reviewed By 

DSO ______________________________________________

Assigned RSO ______________________________________________

Radiation Physics Engineering Department Head ______________________

Radiation Physics Science Department Head ______________________

Approved By:

Senior Radiation Safety Officer ________________________________


Note: 	Besides completion and approval of this preliminary hazard assessment checklist, an ORC review approved by the Landlord and Sponsoring Division Head(s) is required before operations.
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