OFFICIAL
NSEDA Assignment I
Assignment Brief
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 dose rate at 1 m from the source. You may assume a point source for the purpose of calculation but should comment on the accuracy of this assumption.
4. Estimate the dose rate during:
a. the initial inspection phase
b. the close inspection phase
5. Hence estimate the effective dose to the operator.
6. Compare this with the measured effective dose, clearly explaining 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 I: Incident Dossier
Equipment: Self-Shielded Blood Irradiator (Drawer-Type)
Location: [Redacted] Hospital Haematology Department

1. The Radioactive Source Assembly
Source Type: Sealed caesium-137 source pencils (C-188 type) arranged in a rotating source assembly.
Isotope: Caesium-137.
Original Activity: 240 TBq certified on 12 May 1994.
The source assembly consists of multiple doubly encapsulated caesium-137 pellets distributed within a rotating irradiation chamber. When in the irradiation position, the source produces a gamma radiation field suitable for the irradiation of blood products.
For the purposes of this assignment, internal attenuation within the source assembly may be neglected.

2. Engineering and Safety Features
The irradiator incorporates a rotating source assembly with the source behind a lead-filled steel shield when rotated into the ‘safe’ position and a secondary shielding system comprising a shutter mechanism. In normal operation:
· the source rotates into the irradiation position during exposure
· at the end of the cycle, the source returns to the fully shielded position
· the secondary shutter closes to provide additional attenuation
Access to the irradiation chamber is via a drawer assembly. Interlocks prevent drawer opening unless the control system confirms that the source is in the safe, shielded position.
The control system indication of “safe” is derived primarily from the source rotor position.

3. Maintenance and Operational Background
In the weeks preceding the incident, intermittent issues had been reported with the drawer closing mechanism, requiring occasional manual adjustment to achieve full seating.
Separately, the irradiator had undergone routine maintenance involving cleaning and lubrication of internal mechanical components, including the shutter linkage system.
Following this work, no formal post-maintenance functional test of the shutter closure mechanism under operational conditions was recorded.
Subsequent inspection after the incident identified evidence of increased friction and partial obstruction within the shutter mechanism, consistent with incomplete closure under certain conditions.

4. The Incident — 3 February 2025
At the completion of an irradiation cycle, the control system indicated that the source had returned to the safe, shielded position.
In reality, while the source rotor had returned correctly, the secondary shutter had not fully closed, leaving a partial radiation path from the source assembly to the drawer opening.
The control system did not detect this condition.
Operator A opened the drawer to investigate a reported mechanical resistance during closure. No abnormal noise or movement of the source was observed.
The operator withdrew after the chest-mounted electronic personal dosimeter alarmed and reported the event to the RPA who ordered a rapid review of dosimetry by the APS.
The operator reported a headache, dizziness and numbness in the fingers immediately after the incident.

5. Dosimetry
The operator was wearing:
· an electronic personal dosimeter (EPD) on the chest
· a whole-body TLD at waist level
Post-incident dosimetry indicated:
· EPD dose: 44 mSv
· EPD peak dose rate: 4.0 Sv h⁻¹
· TLD dose: 58 mSv
The incident was reported to the HSE by the Approved Dosimetry Service

6. Post Accident Reconstruction
Post-incident reconstruction by the RPA indicated that the exposure probably occurred in two phases:

Initial inspection phase
· the operator remained near the open drawer for approximately 75–105 s
· the torso was approximately 0.9 m from the effective source position
· the radiation field was partially attenuated by the incomplete shutter, and may be taken as approximately 15–30% of the nominal unshielded dose rate at that distance.
· The shielding provided a non-uniform radiation field.

Close inspection phase
· the operator then leaned forward to inspect the drawer alignment for approximately 12–20 s
· the torso was approximately 0.5 m from the effective source position
· in this position, shielding by the shutter was less effective, and the field may be taken as approximately 35–50% of the nominal unshielded dose rate at that distance
· The radiation field was such that the entire torso would not have been exposed at any one time.
· The shielding provided a non-uniform radiation field.

Post-incident review concluded that the operator had been exposed to a direct radiation field through a partially open shielding path that was not indicated by the control system.
Three days after the incident, the Appointed Doctor examined the technician and reported mild erythema on three fingers of the dominant hand.
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