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Reliability Optimization: Phase1- Method
Aims and scope:
q The aim of this project is to use the reliability chain to study how the

component condition and power system reliability interact.

q For instance, what is the optimum monitoring and maintenance
schedule for a component to increase the whole system reliability?

q Moreover, how the condition of the component can be translated to
the power system reliability?
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Reliability Optimization: Phase1- Method
Algorithm:
q First, all the components of the system should be monitored and their

initial states should be transferred into the health index and then the
component reliability.

q Then, a set of possible maintenance action for each component
together with the corresponding costs and impact on component
reliability are provided.

q After that, a cost-benefit optimization problem is proposed to select
the optimum maintenance action for all components.

q Finally, the status of each component is updated according to the
assigned maintenance action.
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Reliability Optimization: Phase1- Method
Aims and scope:
q The schematic of reliability chain and its relation to system operation

and society (* GTD abbreviates Generation, Transmission, and Distribution).



6

Reliability Optimization: Phase1- Method
Problem formulation:
q The objective function of the cost benefit optimization problem is

defined as follows:
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Reliability Optimization: Phase1- Method
Final formulation with TC:
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Reliability Optimization: Phase1- Method
The flowchart of the whole model:
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Reliability Optimization: Phase1- Case
Test system:
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Reliability Optimization: Phase1- Case
Cost of preventive and corrective maintenance actions

Maintenance Level Maintenance average cost Failure rate after PM

Minor maintenance 100 ($/m) Remain the same

Medium maintenance 700 ($/m) Reduced by 10%

Major maintenance 6,000 ($/m) Reduced by 40%

Replacement 75,000 ($/m) Reduced by 80%

Cost of corrective maintenance

204,500 ($/f)
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Reliability Optimization: Phase1- Case
Simulation results with TC:
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Reliability Optimization: Phase1- Case
Simulation results with TC (ω equal to 0.4):
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Reliability Optimization: Phase1- Case
Simulation results with TC (ω equal to 1):
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Reliability Optimization: Phase1- Case
Simulation results with TC (ω equal to 0):
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Reliability Optimization: Phase1- Case
Simulation results with TC (ω equal to 0 + extra PM cap.):
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Reliability Optimization: Phase2-Toolbox
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Reliability Optimization: Phase2-Toolbox
Aims and scope: A review on the inputs and outputs of the proposed 
toolboxes/software
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Agenda

Thank you!


