OFFICIAL
NSEDA Assignment H
Assignment Brief
Your narrative should:
1. Explain why ⁶⁰Co is a suitable isotope for use in this irradiator.
2. Determine the source activity on the day of the incident.
3. A point source calculation can be used but comment on the suitability of this model and how more accurate estimates could be made.
4. Estimate the dose rate during:
a. the initial access phase (~1.8 m, attenuated field)
b. the close inspection phase (~0.8 m, less attenuated field)
5. Hence estimate the effective dose to the maintenance technician.
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.



NSEDA Assignment H
Incident Dossier
Equipment: Panoramic Gamma Irradiator — Maintenance Access Incident
Location: Research Materials Irradiation Facility at [Redacted]

1. The Radioactive Source Assembly
Source Type: Sealed cobalt-60 source pencils arranged in a cylindrical carrier rack.
Isotope: Cobalt-60.
Original Activity: 140 TBq certified on 4 April 2019.
The source assembly consists of multiple doubly encapsulated cobalt-60 pellets welded into stainless steel pencils and arranged within a carrier rack to provide a high-intensity gamma field when raised into the irradiation position.
For the purposes of this assignment, internal attenuation within the source assembly may be neglected.

2. Engineering and Access Arrangement
The irradiator comprises a heavily shielded irradiation cell with the source carrier mounted on a vertically translating mechanism. In normal operation, the source is returned to a fully shielded position within the irradiator base before access is permitted.
A maintenance access vestibule is located adjacent to the irradiation cell. Access is prevented by door interlocks unless the source is confirmed to be in its safe parked position and the system is in normal operating mode.
The plant also includes a maintenance test mode, intended for use during planned engineering checks. In this mode, certain access permissives and fault indications are presented differently to support functional testing under controlled conditions.

3. Maintenance and Operational Background
During the week preceding the incident, engineering staff had been investigating intermittent faults in the source carrier return mechanism, including occasional hesitation during the final part of the downward travel.
As part of this work, the control system had been placed in maintenance test mode on several occasions to verify interlock response and indication logic.
At the end of the most recent test period, the plant was returned to service. However, post-incident review indicated that the system remained configured in maintenance test mode, with altered fault presentation and reduced challenge on access permissives.
Separately, wear debris and slight misalignment had developed in the carrier guide assembly, increasing the likelihood of incomplete seating in the fully shielded position.

4. The Incident — 17 January 2025
At the end of an irradiation cycle, the source carrier was commanded to return to its shielded position. Because of the developing mechanical defect, the carrier stopped short of full seating within the irradiator base.
The control system, still configured in maintenance test mode, displayed the condition in a form interpreted by operations staff as a routine indication rather than an abnormal unsafe state. Access to the maintenance vestibule was then authorised.
Before entry, the supervisor carried out a local gamma survey in the labyrinth and obtained a reading of approximately 8 µSv h⁻¹. This was regarded as low and broadly consistent with a safe condition.
A maintenance technician entered the vestibule to investigate an unrelated transfer arm fault.
The technician’s EPD alarmed at 100 µSvh-1 as they moved through the labyrinth. The technician had a blocked ear and initially could not work out the source of the alarm.  He began to work then noticed the flashing light on the EPD and withdrew.
On seeing the high EPD dose, the supervisor contacted the RPA.


5. Dosimetry
The technician was wearing:
· an electronic personal dosimeter (EPD) on the chest of his overall
· a whole-body TLD at waist level on his trousers
Post-incident dosimetry indicated:
· EPD dose: 34 mSv
· EPD peak dose rate: 3.2 Sv h⁻¹
· TLD dose: 46 mSv
The Approved Dosimetry Service reported the incident to the HSE.
6. Post Accident Reconstruction
Post-incident reconstruction by the RPA indicated that:
Initial access phase
· the technician remained inside the vestibule for approximately 70–100 s
· the torso was approximately 1.8 m from the effective source position
· shielding by the irradiator structure and access geometry reduced the field to approximately 8–14% of the nominal unshielded dose rate at that distance

Close inspection phase
· the technician then moved further in and leaned toward an inspection hatch for approximately 8–12 s
· the torso was approximately 0.8 m from the effective source position
· in this position, the line of sight to the incompletely shielded source carrier was less obstructed
· the field may be taken as approximately 12–18% of the nominal unshielded dose rate at that distance

Post-incident review concluded that the dose rate at the labyrinth did not represent the radiation field at the technician’s working position deeper inside the access area. The review also concluded that with the source in the ‘safe’ position the dose rate at the outer labyrinth should have been less than 1 µSvh-1.
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