OFFICIAL
NSEDA Assignment A
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. You may use a point source approximation for this assignment but comment on the suitability of this.
4. Estimate the dose rate during:
a. initial inspection phase (~1.2 m, attenuated field)
b. forward-lean phase (~0.9 m, 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

Equipment: Gammacell-220R Blood & Research Irradiator
Location: University of [Redacted] Medical Physics Laboratory
Source Type: 12 x Stainless Steel C-188 "Pencils."
Isotope: Caesium-137 as a compacted caesium chloride ceramic.
Original Activity: 240 TBq certified on 12th May1994
Self-Absorption Factor: The C-188 pencils are arranged in a circular "cage." Experimental data suggests a 12 % reduction in exit flux owing to self-shielding.
Engineering & "Rotor-Drum" Mechanism
Shielding: The main body is a 2,500 kg lead-filled steel casting.
The Rotor: A lead-filled steel cylinder with a 120 mm x 200 mm cavity (the irradiation chamber).
Operation: To irradiate, the Rotor rotates 180 degrees via a worm-gear drive powered by a 24V DC motor.
The Secondary Shutter: A tungsten-alloy plate (The "Fail-Safe Shutter") is designed to drop across the loading aperture if the Rotor is not at exactly 0 or 180 degrees

[image: ]The Incident:14th October 2024.
1.Background
Six months prior, a "stutter" in the Rotor movement was reported. A technician temporarily bypassed the "Shutter-Closed Confirmation" loop in the PLC (Programmable Logic Controller) to allow the machine to run while parts were ordered. This "temporary" jumper was never removed.
 A build-up of carbon dust from the motor brushes caused the worm-gear to slip. The Rotor stopped at 22o.
 Because the "Shutter-Closed" loop was bypassed, the PLC received a "Position Error" but, instead of "Locking-Out," it defaulted to "Recovery Mode," which automatically retracted the electromagnetic drawer-lock to allow "manual inspection."


2.The Event
Operator A sees the "System Error - Manual Inspect" amber light on the control console
Following the Fault-Finding Flowchart (which assumes the shutter is closed) in the equipment manual, they enter the laboratory open the drawer to inspect for the fault. The EPD was worn on the chest, while the passive TLD was worn at waist level in accordance with local dosimetry practice. 
On opening the source access drawer, the operator adopted a side-on crouched posture to inspect the latch and guide mechanism. In this position, the trunk was estimated to be approximately 1.2 m from the effective source position. 
The displaced drawer, source housing, and internal components partially obstructed the line of sight to the source, such that only a fraction of the unshielded radiation field reached the operator’s torso. The exposure during this phase was therefore dominated by attenuated radiation.
While attempting to free the mechanism manually, Operator A changed posture, leaning forward and rotating toward the drawer opening. This movement briefly brought the torso and chest-mounted electronic personal dosimeter (EPD) into a less obstructed shine path, at an estimated distance of 0.9 m from the effective source position. The EPD alarm activated at 100 µSv/h. The operator withdrew shortly afterwards.
3. Following the incident
The EPD displayed a dose of 22.4 mSv. The maximum dose rate recorded was 2000 mSv/h.
The whole-body TLD, processed subsequently by the Approved Dosimetry Service as an urgent analysis, indicated a personal dose of 41.6 mSv. 
The ADS contacted the HSE to report the overexposure.
4.Post-incident Reconstruction
The RPA decided:
· The initial inspection phase lasted of the order of 1–2 minutes, during which the radiation field at the torso was significantly attenuated
· The forward-lean movement resulted in a short-duration exposure (5-10 seconds) to significantly less attenuated than during the initial inspection phase. 
· The radiation field was highly non-uniform and strongly dependent on position, orientation, and partial shielding by the source assembly and drawer structure
· The attenuated field during the initial inspection corresponds to approximately ~10% of the unshielded dose rate during the short duration exposure.
· [image: ]
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