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Understanding the reliability and operational probability of systems is a fundamental aspect of engineering,
statistics, and risk management. When analyzing a system composed of multiple components, each with its
own probability of functioning correctly, it becomes crucial to determine the likelihood that the entire
system will operate successfully. The given data point—0.86 0.86—suggests that we are dealing with a
system that involves two components, each with a probability of 0.86 of functioning properly. This article
delves into the detailed process of calculating the probability that the system will operate based on these
component reliabilities, exploring different system configurations, scenarios, and the implications of their
arrangements.

Understanding System Reliability and Component Probabilities

Defining System Reliability

System reliability refers to the probability that a system performs its intended function without failure
over a specified period. When components are involved, the overall system reliability depends on how
these components are arranged and how their individual reliabilities interact.

Component Reliability Metrics

In our case, each component has a reliability of 0.86. This means:

- The probability that a component functions correctly: 0.86
- The probability that a component fails: 1 - 0.86 = 0.14

Reliability metrics are essential for predicting overall system performance and planning maintenance or
upgrades.



System Configurations and Their Impact on Reliability

The structure or configuration of components within a system critically influences the overall probability
of operation. The two primary types of configurations are:

Series Systems

- The system fails if any component fails.
- The system functions only if all components function.

Parallel Systems

- The system functions if at least one component functions.
- The system fails only if all components fail.

Understanding these configurations allows us to compute the overall system reliability accurately.

Calculating System Reliability for Different Configurations

Reliability of a Series System

For a series system with components A and B, each with reliability \( R_A \) and \( R_B \):

\[
R_{series} = R_A \times R_B
\]

Given:

\[
R_A = 0.86, \quad R_B = 0.86
\]

Therefore:



\[
R_{series} = 0.86 \times 0.86 = 0.7396
\]

This means there is approximately a 73.96% chance that the series system will operate successfully.

Reliability of a Parallel System

For a parallel system:

\[
R_{parallel} = 1 - (1 - R_A) \times (1 - R_B)
\]

Calculating:

\[
R_{parallel} = 1 - (0.14 \times 0.14) = 1 - 0.0196 = 0.9804
\]

This yields roughly a 98.04% probability that the parallel system will operate successfully.

Implications of Different System Architectures

The calculations above highlight the significant difference in reliability based on system configuration:

Series systems are more vulnerable since failure of any component results in system failure. Their
reliability is multiplicative and generally lower.

Parallel systems provide higher reliability, as they are designed to tolerate individual component
failures.

Choosing the appropriate architecture depends on the criticality of system operation, cost constraints, and
safety requirements.



Considering Mixed Configurations and Complex Systems

Real-world systems are often more complex, involving combinations of series and parallel arrangements.
To analyze such systems:

Step-by-step Approach

Decompose the system into smaller subsystems based on their configuration.1.

Calculate reliability of each subsystem using the principles outlined above.2.

Combine subsystems to find the overall reliability, considering how they are interconnected (series3.
or parallel).

Example: Hybrid System

Suppose a system has two parallel subsystems connected in series:

- Subsystem 1: Components A and B in parallel, reliabilities 0.86 each.
- Subsystem 2: Components C and D in parallel, reliabilities 0.86 each.

The overall configuration:

- The two subsystems are connected in series.

Step 1: Calculate each subsystem's reliability:

\[
R_{subsystem} = 1 - (1 - R_{component})^2 = 0.9804
\]

for both subsystems.

Step 2: Calculate overall reliability:

\[



R_{overall} = R_{subsystem1} \times R_{subsystem2} = 0.9804 \times 0.9804 \approx 0.9612
\]

This indicates a 96.12% chance the entire system will operate successfully.

Factors Influencing System Reliability Beyond Component
Probabilities

While the calculation based on component reliabilities provides a quantitative measure, several other factors
can influence actual system performance:

Environmental Conditions

- Temperature, humidity, and other environmental factors can affect component reliability.

Maintenance and Aging

- Wear and tear over time may reduce reliability.
- Regular maintenance can help sustain high reliability levels.

Redundancy and Design Choices

- Incorporating redundancy enhances reliability.
- Design choices, such as selecting higher-quality components, impact overall system robustness.

Practical Applications and Decision-Making

Understanding the probability that a system will operate under given reliability parameters guides
decision-making in various fields:

Engineering Design: Ensuring systems meet reliability standards.

Risk Management: Quantifying failure probabilities to develop mitigation strategies.



Maintenance Planning: Scheduling inspections and replacements based on reliability assessments.

Cost Optimization: Balancing reliability improvements with associated costs.

In contexts where high reliability is critical (e.g., aerospace, medical devices), the choice of system
architecture and component quality becomes paramount.

Conclusion: Interpreting the Reliability of the Given System

Given the component reliabilities of 0.86 each, the reliability of the entire system heavily depends on its
configuration:

- Series configuration: approximately 73.96% chance of operation.
- Parallel configuration: approximately 98.04% chance of operation.
- Hybrid configurations: reliability varies, generally falling between these extremes depending on the
arrangement.

This analysis underscores the importance of understanding system architecture when assessing operational
probability. Designing systems with redundancy or parallel arrangements can significantly enhance
reliability, especially in safety-critical applications. Furthermore, real-world scenarios often involve
additional complexities, such as dependencies among components, varying failure rates, and environmental
factors, which should be incorporated into comprehensive reliability models.

In summary, the probability that the system will operate under the given conditions is not just a simple
number but a reflection of thoughtful system design, component quality, and strategic planning. By
carefully analyzing and choosing the appropriate configuration, engineers and decision-makers can ensure
optimal system performance aligned with safety, cost, and operational goals.

Frequently Asked Questions

What does the system reliability of 0.86 indicate in the given problem?
It indicates that each component in the system has an 86% chance of functioning properly during a given
period.

How do you interpret the probability that the system will operate in this



context?
It refers to the likelihood that the entire system functions successfully, which depends on the configuration
and reliability of its components.

What assumptions are typically made when calculating the system's
operational probability?
Assumptions often include component independence, identical reliability, and that the system's operation
depends on specific configurations like series or parallel arrangements.

If the system consists of two components with reliabilities of 0.86 each,
how do you determine the overall probability of operation?
You need to know the configuration (series or parallel). For example, in series, multiply reliabilities: 0.86
0.86; in parallel, use the appropriate formula considering component reliabilities.

What is the significance of understanding the system operation
probability in practical applications?
It helps in assessing system reliability, planning maintenance, designing redundancy, and ensuring safety
and performance standards are met.

How does increasing component reliability affect the overall system
probability of operation?
Higher component reliabilities directly increase the overall probability that the system will operate
successfully, especially in series configurations.

What additional information is needed to accurately calculate the system's
probability of operation?
Details about the system configuration (series, parallel, or combination), the reliabilities of each component,
and whether components are independent are necessary for an accurate calculation.

Additional Resources
System Reliability Analysis: Understanding the Probability of Operation for a Given System

When evaluating complex systems—be it in engineering, manufacturing, or technology—the question of



system reliability becomes paramount. Determining whether a system will operate correctly under
specified conditions helps stakeholders make informed decisions about design, maintenance, and risk
management. Today, we delve into a specific example to explore this concept: a system characterized by a
given probability of operation, notably with individual component reliabilities of 0.86.

This article aims to dissect the problem: "Consider the following system: 0.86 0.86. Determine the
probability that the system will operate under..." We will interpret this as a system composed of
components each with a reliability of 0.86, and examine how the overall system reliability is assessed based
on the system's configuration—be it series, parallel, or a combination thereof.

---

Understanding System Reliability: Basic Concepts

Before tackling the specific problem, it’s essential to grasp foundational ideas in system reliability analysis.

Component Reliability vs. System Reliability

- Component Reliability (R): The probability that an individual component functions correctly over a
specified period or under certain operating conditions.
- System Reliability (Rs): The probability that the entire system performs its intended function
successfully.

The relationship between component and system reliability depends heavily on the system's configuration.
For example:

- Series System: All components must function for the system to operate.
- Parallel System: The system operates if at least one component functions.
- Complex Configurations: Combinations of series and parallel arrangements.

---

Deciphering the System Configuration

The core of the reliability analysis hinges on understanding how the components are arranged.



Interpreting the Given Data: 0.86 0.86

The values 0.86 and 0.86 are most likely the reliabilities of two individual components, possibly identical,
within the system. The question is: What is the probability that the entire system operates? To answer this,
we need to understand:

- Are these components arranged in series, parallel, or a combination?
- What is the system's overall structure?

In typical reliability problems, the arrangement significantly impacts the combined probability:

- Series configuration: The system fails if any component fails.
- Parallel configuration: The system fails only if all components fail.

Given the pair of reliabilities, a common scenario is a two-component system where the reliability of each
component is 0.86. Let's explore both basic configurations.

---

Reliability Calculations for Common Configurations

Series System

Definition: The system operates only if all components operate successfully.

Calculation:

\[ R_{series} = R_1 \times R_2 \]

Given:

\[ R_1 = 0.86 \]
\[ R_2 = 0.86 \]

Thus:

\[ R_{series} = 0.86 \times 0.86 = 0.7396 \]

Interpretation: There's approximately a 73.96% chance that the entire two-component system will operate



successfully if configured in series.

---

Parallel System

Definition: The system operates if at least one component functions.

Calculation:

\[ R_{parallel} = 1 - (1 - R_1) \times (1 - R_2) \]

Calculating:

\[ R_{parallel} = 1 - (1 - 0.86) \times (1 - 0.86) \]
\[ R_{parallel} = 1 - (0.14 \times 0.14) \]
\[ R_{parallel} = 1 - 0.0196 = 0.9804 \]

Interpretation: The system has a 98.04% chance of operating if the components are arranged in parallel,
demonstrating a significant reliability boost over the series configuration.

---

Implications of Different System Configurations

The above calculations demonstrate how the configuration dramatically influences overall reliability. But
real-world systems often combine series and parallel arrangements, creating complex reliability networks.

Hybrid Systems

For more realistic systems, the reliability calculation involves:

- Breaking down the system into sub-systems.
- Calculating each sub-system’s reliability.
- Combining sub-system reliabilities based on their configuration.

Example:



Suppose a system has:

- Two parallel components (each with 0.86 reliability).
- This sub-system is in series with a third component with reliability 0.86.

The overall system reliability:

1. Calculate the parallel sub-system:

\[ R_{parallel} = 0.9804 \]

2. Multiply by the series component:

\[ R_{total} = R_{parallel} \times R_{series} \]
\[ R_{total} = 0.9804 \times 0.86 \approx 0.843 \]

Result: Approximately 84.3% overall system reliability.

---

Advanced Reliability Considerations

Beyond simple calculations, experts often consider:

- Failure rates (λ): The rate at which components fail, often modeled exponentially.
- Mean Time To Failure (MTTF): The average operating time before failure.
- Redundancy and Maintenance: Strategies to improve reliability.
- Environmental factors: Operating conditions affecting component performance.

In more complex systems, probabilistic models and simulations (like Monte Carlo methods) are employed to
estimate reliability with higher accuracy.

---

Applying the Concepts to the Given Problem

Returning to the original question: "Consider the following system: 0.86 0.86. Determine the probability
that the system will operate under..."



Assuming the most straightforward interpretation:

- The system consists of two components, each with a reliability of 0.86.
- The system configuration is not explicitly specified, but typical assumptions include series or parallel
arrangements.

Scenario 1: Series Configuration

- The overall probability:

\[ P_{operate} = 0.7396 \]

Scenario 2: Parallel Configuration

- The overall probability:

\[ P_{operate} = 0.9804 \]

Practical Insight:

If the system's goal is maximum reliability, a parallel configuration is preferable, yielding a nearly 98%
chance of operation. Conversely, if the system's design constraints favor a series setup, the reliability drops
to about 74%.

---

Conclusion: Making Informed Reliability Decisions

Understanding how individual component reliabilities combine based on system configuration is essential
for designing dependable systems. The analysis of the simple two-component system with reliabilities of
0.86 each illustrates key principles:

- Series systems are more susceptible to failure, with overall reliability being the product of individual
reliabilities.
- Parallel systems significantly enhance reliability by providing redundancy.

In real-world applications, engineers and reliability analysts must consider factors such as redundancy,
maintenance, environmental stresses, and cost when designing systems for optimal performance.

Final Takeaway: The probability that a system will operate successfully depends critically on its
configuration and the reliabilities of its components. By applying fundamental probability rules and



understanding system architecture, stakeholders can predict performance, mitigate risks, and improve
system design.

---

In essence, the reliability of a system composed of two identical components each with an 86% success rate
varies dramatically depending on how they are arranged. Whether configured in series or parallel, the
overall probability of operation can be precisely calculated, informing better engineering decisions and
enhancing system dependability.
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