Suggested Topics for Industrial X-Ray Radiation Safety Training

Applies to: Cabinet X-ray systems, open-beam analytical X-ray systems, industrial radiography X-ray machines, and real-time X-ray inspection systems used in Connecticut.
1. Training Purpose
Ensure workers understand radiation safety, device-specific hazards, regulatory requirements, and safe operating practices so they can use X-ray equipment without creating unnecessary exposure risks. (Regulations of Connecticut State Agencies R.C.S.A. 19-24-1 through 19-24-14, inclusive, Radiation Sources and Radioactive Material)

2. Training Requirements
A. Who Must Be Trained
· Authorized Operators – Individuals who will operate X-ray equipment independently.
· Supervised Users – May operate equipment only under direct supervision of qualified operators and after site orientation.
· Ancillary Staff – Workers who may enter the vicinity of X-ray equipment (housekeeping, security, office staff) receive awareness-level instruction only.
B. When Training Is Required
· Before assuming duties with X-ray equipment (R.C.S.A. Section 19-24-10)
C. When Training is Recommended
· When significant changes occur (procedures, new equipment, regulations)
· Annually for refresher training

3. Core Training Content (All Device Types)
A compliant training program should include the following fundamental subjects:
Radiation Safety Fundamentals
· Ionizing radiation concepts, units, exposure pathways (including x-ray leakage)
· Distinction between radiation and contamination
· Time–distance–shielding principles
· Biological effects of radiation (https://www.cdc.gov/radiation-health/index.html)
Regulatory and Program Requirements
· Applicable regulations (R.C.S.A. 19-24-1 through 19-24-14, inclusive)
· Worker rights and responsibilities
· Posting, labeling, restricted area rules
· Dosimetry and exposure limits (as applicable)
· Emergency contacts and incident reporting instructions
Site Specific Topics
· Authorized users and supervisory structure
· Location and use of equipment
· Security of equipment and restricted areas
· Storage and shutdown policies (if applicable)
Emergency Procedures
· Equipment malfunction response
· Area isolation and notifications
· Overexposure concerns and immediate actions
4. Device-Specific Training Modules
Training should be tailored to the operation, hazards, and features of each X-ray system type:
Cabinet X-ray Systems
· Interlock operation and door integrity checks
· Beam-on indicators and controls
· Proper loading, surveys, and routine safety checks
Open-Beam Analytical X-ray Systems (XRD/Analytical XRF)
· Open-beam hazards and scatter
· Shielding and interlocks
· Safe alignment procedures and hands-on survey exercises
Industrial Radiography X-ray Machines
· Field setup, barriers, and controlled areas 
· Use of survey meters (if applicable)
· Emergency response (stuck exposure, unexpected beam on)
Real-Time X-ray Inspection Systems
· Conveyor/automation safeguards
· Guarding and interlocks
· Routine leakage surveys and high-throughput exposure controls
4. Training Methods
· Instructor-led or multimedia instruction
· Hands-on equipment operation
· Demonstrated performance before authorization
6. Instructor Requirements
· Training should be delivered by the Radiation Safety Officer (RSO), the equipment manufacturer, or a qualified individual familiar with the facility’s X-ray equipment and safety program.
7. Documentation (Required)
Maintain records of:
· Trainee names, dates of training, instructors
· Syllabus / topics covered
· Training results (Pass/Fail)
· Level of authorization (operator, supervised user, responsible individual)
· Annual refresher completion (recommended)
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