OFFICIAL
NSEDA Assignment B
Your narrative should:

1. Explain depleted uranium makes a good shielding material in this application.
2.Explain why iridium-192 is a suitable isotope for use in industrial radiography.
3.Determine the activity of the source on the day of the incident 
4.Estimate, by hand calculation, the effective dose rate at 0.7 m from the source.
5.Hence, estimate the effective dose received by the technician during the incident.

6.Compare this value to measured doses and explain possible discrepancies.
7.Discuss any health effects from this exposure.

8.Assess the event in relation to the Ionising Radiations Regulations 2017 (IRR17).

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.




Assignment B: Incident Dossier
Equipment

Device: Gamma Radiography Exposure Device (Projector Type B(U))
Manufacturer: Typical industrial design (e.g. QSA Global / Sentinel)
Location: Shipyard Fabrication Facility, Newcastle, UK

Application: Non-destructive testing of welded pipe sections during fabrication and maintenance activities.

Radioactive Source

Isotope: Iridium-192
Nominal activity: 3.2 TBq certified on 01 August 2024

Physical form: Sealed iridium metal pellet doubly encapsulated in stainless steel

Typical gamma emissions:
- Multiple discrete energies in the range 300–600 keV
- Effective average energy approximately 380 keV

Half-life: 73.8 days

Exposure System

The radiography system operates using a remote cable-driven exposure mechanism:

- The source is housed within a depleted uranium shielded projector body
- A flexible drive cable connects the hand crank to the source assembly
- A guide tube directs the source to the exposure position
- A collimator may be attached to restrict the radiation beam

During operation:
- The source is cranked out from the shielded housing to the exposure point
- After exposure, the source is manually retracted back into the projector




Shielding and Safety Features

- DU shielding reduces dose rates to safe handling levels when the source is fully retracted
- A mechanical position indicator provides an indication of source location
- A locking mechanism prevents unintended source movement
- Portable radiation survey meters are available for operational checks

Local rules require:
- Establishment of a controlled area
- Use of barriers and warning signage
- Verification of safe conditions before equipment handling

Incident Description 15 October 2024

1.Operational Background

Radiographic testing was being carried out during an evening maintenance shift on 15 October 2024

A series of exposures had been completed on circumferential welds of stainless steel pipe sections.

Following completion of the final exposure, the technician initiated source retraction using the hand crank.

2. Equipment Fault

The internal drive cable had undergone progressive wear and partial strand failure.
During retraction, the cable disengaged slightly from the source assembly coupling.
As a result:
- The crank mechanism rotated freely to its end-stop
- The position indicator showed “fully retracted”
- The source remained approximately 0.5 m outside the projector housing, within the guide tube

3. Control and Human Factors

The technician interpreted the mechanical indicator as confirmation that the source had returned to its shielded position.

No abnormal resistance or feedback from the crank mechanism was identified during operation.

Work proceeded to dismantle the exposure configuration.

4. Exposure Event

The technician approached the projector and began disconnecting the guide tube and associated equipment.

During this activity:

- The technician remained within approximately 0.7 m of the source position
- Exposure duration is estimated to be between 5 and 6 minutes

A second worker approaching the area identified elevated radiation levels and raised the alarm.
The technician withdrew immediately.

The source was subsequently recovered using remote handling procedures.

5. Dosimetry
The technician wore a chest-pocket mounted EPD and a belt mounted TLD.

The technician’s electronic personal dosimeter recorded a total whole-body dose of 27.0 mSv. 
The technician’s TLD was sent to the Approved Dosimetry Service for urgent evaluation and read 35.6 mSv (whole body) and the HSE was contacted.
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