OFFICIAL
NSEDA Assignment F
Assignment Brief
Your narrative should:
1. Explain why ¹⁹²Ir is a suitable isotope for this radiography source. 
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. You may assume a point source but should comment on the validity of this assumption in the scenario given. 
4. Estimate the dose rate during:
• the initial recovery phase (~0.8 m from the effective source position, partially shielded field)
• the hands-on intervention phase (~0.5 m from the effective source position, minimally shielded field) 
5. Hence estimate the effective dose to the radiographer. 
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 F Incident Dossier
Equipment: Industrial Gamma Radiography Exposure Device
Location: [Redacted] Pipe fabrication workshop, petrochemical maintenance contractor yard

1. The Radioactive Source Assembly
Source Type: Sealed industrial radiography source assembly
Isotope: Iridium-192
Original Activity: 16 TBq certified on 11 July 2024
The source assembly consisted of a doubly encapsulated iridium pellet attached to a flexible source cable for remote projection through a guide tube to an exposure head.
2. Engineering and Exposure Device Arrangement
The radiography set comprised:
• a shielded exposure device containing the source in its fully shielded position when not in use
• a hand-cranked remote drive mechanism
• a flexible source cable
• a projection sheath and guide tube terminating in a collimated exposure head
During normal operation, the source is projected from the shielded device through the guide tube to the exposure position and then retracted to the shielded container after the exposure is complete.
Routine practice required the radiographer to verify source return using both:
• the remote drive position
• the survey meter reading at the exposure device and guide tube

3. Maintenance and Operational Background
In the month preceding the incident, the remote drive assembly had been reported to show intermittent stiffness during source retraction, particularly when guide tubes were routed around tight bends.
At the site concerned, work was being carried out in a congested fabrication bay. To avoid obstructing access routes, the guide tube had been routed around pipe supports and temporary scaffolding, producing a tighter curvature than was usual.
The crew was working late in the shift and had already experienced delays associated with access control and repeated radiographs.

4. The Incident — 22 November 2024
At the end of a radiographic exposure, the assistant radiographer operated the crank to retract the source. Resistance was felt during the final part of the return stroke, followed by a sudden release in tension.
The crew assumed that the source had returned fully into the shielded container. However, the source assembly had in fact stopped within the guide tube, close to the exposure device end, due to incomplete engagement of the coupling and increased friction in the bent tube.
The radiographer approached the equipment to investigate the apparent drive malfunction and tried to fix the problem. A second worker entering the bay with a  survey meter, noted the response (>20 mSv/h) and shouted a warning. The radiographer withdrew immediately and the area was cleared.
The second worker attempted a radiation survey which showed dose rates exceeding 100 mSv/h a few metres from instrument inspection location.  the second worker then retreated. The radiographer contacted the RPA and reported feeling faint and nauseous.

5. Dosimetry
The radiographer was wearing:
• an electronic personal dosimeter (EPD) on the chest
• a whole-body TLD at waist level
Post-incident dosimetry indicated:
• EPD dose: 8.6 mSv
• EPD peak dose rate: 1.2 Sv h⁻¹
• TLD dose: 11.4 mSv
The Approved Dosimetry Service contacted the HSE. 
.

6. Post-incident reconstruction
The RPA carrier out a reconstruction of the event:
Initial recovery phase:
• the radiographer remained for approximately 60–90 s
• at an estimated distance of 0.8 m from the effective source position
• the source was still within the guide tube and partially shielded by the exposure device body, guide tube structure and local geometry
• the radiation field at the torso is estimated to have corresponded to approximately 20–30% of the nominal unshielded field at that distance.
The RPA was unable to explain why the EPD did not alarm on high dose rate as it appeared to be functioning correctly. The workplace was noisy and it was deemed possible that the radiographer was unable to hear the alarm or that he had ignored it.

Hands-on intervention phase:
• the radiographer then crouched and handled the crank housing and guide tube connection for approximately 10–15 s
• the torso was estimated to be approximately 0.5 m from the effective source position
• in this position, shielding by the container body was much less effective and the line of sight to the trapped source position was less obstructed
• the torso field is estimated to have corresponded to approximately 40–60% of the nominal unshielded field at that distance
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