Task 4
A manufacturing company is carrying out an Engineering project to install and commission a new automated production line. The project includes electrical installation, software integration, sensor calibration, fire protection, mechanical setup, network connection, and final system testing.
Because the project involves technical, operational, and safety uncertainties, the project team decides to assess the risks using a risk matrix, calculate risk exposure (RE) for a major hazard, evaluate a mitigation option using risk reduction leverage (RRL), and estimate schedule uncertainty using PERT.
The following information is available.
The team uses a 5 × 5 risk matrix.

Likelihood scale
1 = Rare
2 = Unlikely
3 = Possible
4 = Likely
5 = Almost certain
Impact scale
1 = Negligible
2 = Minor
3 = Moderate
4 = Major
5 = Catastrophic

The identified risks are:
1. Software integration failure: Likelihood = 4, Impact = 5
2. Delay in component delivery: Likelihood = 5, Impact = 3
3. Minor documentation error: Likelihood = 3, Impact = 1
4. Sensor calibration issue: Likelihood = 2, Impact = 4
5. Power supply instability during testing: Likelihood = 3, Impact = 4
6. Failure of safety interlock system: Likelihood = 2, Impact = 5
7. Network communication failure: Likelihood = 4, Impact = 3
8. Overheating of control cabinet: Likelihood = 3, Impact = 4
9. Operator training delay: Likelihood = 4, Impact = 2
10. Mechanical alignment error: Likelihood = 3, Impact = 3
One significant project risk is a fire in the control cabinet. The probability of a fire occurring is 0.02, and the estimated financial damage if it occurs is £150,000. To reduce this risk, the company is considering installing an automatic fire suppression system. After installation, the probability of fire would decrease to 0.005, while the estimated damage would remain £150,000. The cost of installing the suppression system is £1,500.
In addition, a critical project activity, system integration and testing, is being analysed using PERT time estimates. The optimistic time estimate is 8 days, the most likely time estimate is 12 days, and the pessimistic time estimate is 20 days. The project manager wants to determine the likelihood of completing this activity within 15 days.
Questions
· Plot the ten identified risks on a 5 × 5 risk matrix.
· Calculate a risk score for each risk using: 
Rank the ten risks from highest priority to lowest priority.
· Identify which risks should be treated as:high priority, medium priority, low priority
· based on your calculated scores.
· Calculate the Risk Exposure (RE) for the fire risk before mitigation.
· Calculate the Risk Exposure after mitigation using the automatic fire suppression system.
· Calculate the Risk Reduction Leverage (RRL) and state whether the mitigation measure is worthwhile.
· Using the PERT data, calculate the expected time estimate for the activity.
· Calculate the standard deviation of the activity time estimate.
· Calculate the z-value for a target completion time of 15 days.
· Briefly explain what the z-value tells the project manager about the probability of meeting the target completion date.
· Suggest two suitable risk response actions for any two of the high-priority risks

