

OFFICIAL
NSEDA Assignment E
Your narrative should:
1. Explain why ¹³⁷Cs is a suitable isotope for use in this irradiator.
2. Determine the source activity on the day of the incident.
3. Estimate, by hand calculation, the unshielded dose rate at 1 m from the source.
4. Estimate the dose rate during:
a. initial investigation phase (~1.0 m, partially attenuated field)
b. direct inspection phase (~0.6 m, significantly less attenuated field)
5. Hence estimate the effective dose to the operator.
6. Compare this with the measured effective dose, explaining any discrepancies.
7. Discuss any health implications from the radiation exposure in this incident.
8. Assess compliance with the Ionising Radiations Regulations 2017.
9. Evaluate the event against ONR Safety Assessment Principle EKP.5 Defence in Depth and two other SAPs of your choice
10. Propose proportionate improvements, justified on ALARP grounds, that would reduce the likelihood or consequences of a similar event.
.


Incident Dossier — Assignment E
Equipment: Gammacell-220R Blood & Research Irradiator
Location: University Hospital [Redacted] Laboratory 

1. The Radioactive Source Assembly
Source Type: 12 × stainless steel C-188 source pencils
Isotope: Caesium-137 as compacted caesium chloride ceramic
Original Activity: 240 TBq certified on 12 May 1994
Self-Absorption Factor: The source cage geometry results in approximately 12 % reduction in exit flux due to internal self-shielding.

2. Engineering and Safety Features
The irradiator consists of a heavily shielded lead-filled steel body incorporating:
· a rotating source drum (Rotor)
· a central irradiation chamber
· a pneumatically actuated sample drawer
· a tungsten secondary shutter designed to block the loading aperture when the rotor is not in a valid position
Under normal operation, the system prevents drawer opening unless the rotor is at a safe indexed position and the shutter is confirmed closed.

3. Maintenance Background
In the weeks preceding the incident:
· intermittent faults were reported with the drawer position sensor, resulting in occasional failure to detect full closure
· operators developed a practice of cycling the drawer open and closed to clear minor misalignments
No formal maintenance intervention was undertaken.
Separately, degradation of the secondary shutter return spring had reduced the speed and reliability of shutter closure, although this was not identified during routine checks.



4. The Incident — 3 November 2024
During routine operation, a cycle completed with a reported “Drawer Position Fault”.
The operator opened and reclosed the drawer several times to clear the fault. 
On the final cycle:
· the rotor did not fully return to its indexed safe position
· the secondary shutter failed to fully deploy across the aperture
· the control system, relying on inconsistent signals from the drawer sensor, indicated that the system was safe to open
The operator opened the drawer to inspect the mechanism thus exposing herself to radiation. After working for a period of 60-90 seconds, the operator (who was wearing a waist level TLD) realized that she was not wearing an EPD in accordance with Local Rules. She went back to get the EPD and put it on at chest level. 
She returned to the irradiator and leaned forward to reach into the drawer opening. At this point the EPD alarmed at >100 µSv/h. After checking the EPD, the operator retreated and called the RPA for advice. 

5. Dosimetry
The operator was wearing:
· an EPD on the chest
· a whole-body TLD at waist level
Post-incident dosimetry indicated:
· EPD dose: 41.2 mSv
· EPD peak dose rate: 4.5 Sv h⁻¹
· TLD dose: 63.5 mSv
The Approved Dosimetry Service notified the HSE.

6. Reconstruction of Exposure geometry
Post-incident reconstruction by the RPA indicated:
Initial investigation phase (no EPD)
· Duration: approximately 60–90 s
· Distance: approximately 1.0 m from effective source position
· The drawer assembly and internal structures partially obstructed the field
· The torso dose rate is estimated as approximately 10–25% of the nominal unshielded field at that distance

Direct inspection phase (wearing EPD)
· Duration: approximately 10–20 s
· Distance: approximately 0.6 m from the effective source position
· The operator leaned forward and reached into the drawer opening
· In this position, the line of sight to the partially exposed source cage was significantly less obstructed
· The torso dose rate is estimated as approximately 25–40% of the nominal unshielded field at that distance
The worker was sent to the Appointed Doctor for a check-up. No signs of radiation injury (such as erythema) were noted.
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