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1. Introduction )ECST
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Security

Prevents from Electrical Damages

PROTECTION DEVICES

Electronics mechanical reliability issues

Dust

Humidily
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2. Traditional protection methods PECST
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A. Fuses
Wiring a plug
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2. Traditional protection methods

B. Circuit Breakers
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“What the difference between a circuit breaker and an isolator?”
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2. Traditional protection methods PECST
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C. Surge Protectors

Energy
Meter
[Cosoom]
®
Surge Protection Device
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Incoming P
Power ‘ To Load
Supply *
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Neutral J A power strip is used to connect

multple devices to a single
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2. Traditional protection methods PECST
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D. In Application
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3. Modern protection approaches PECST
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A. Solid-State Protection

Types of Transistors Traditional Solid-State
(BJT, FET, MOSFET, IGBT & Special Transistors)
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3. Modern protection approaches PECST
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B. Thermal Management

Techniques:

Passive Heat Sinks

(
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3. Modern protection approaches

B. Thermal Management

Techniques:

Liquid Cooling in Data Centers
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3. Modern protection approaches PECST
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C. Fault-Tolerant Design

Safety

Fault-Tolerant | earning Prevents accidents with real-time fault detection
Systems Applications

[ l Adaptability

Fault Tolerant
Learning

Continuously learns and improves over time

(o] (0 F=4

Autonomous
Vehicles

04

Systems
Working

Healthcare Data Centers

Robotic and diagnostic
systems maintaining
accuracy in medical

procedures

Vehicles using
redundant sensors to
ensure safety and
functionality

Cloud systems providing

uninterrupted service Increased Reliability

through redundancy

Maintains functionality in adverse conditions
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4. Reliability Engineering Concepts

A. MTBF (Mean Time Between Failures)

Total Operational Time

MTBF = -
No.of Failures
Early life
(infant
mortality) Normal (useful) life Intrinsic wear-out

Failure
Rate
MTBF/FIT region

Time

Failure
Rate

PECST
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Time

Semiconductor bathtub curve.
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4. Reliability Engineering Concepts

B. Redundancy Strategies

Redundancy Strategies
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5. Comparative Analysis YECST
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. N

A. Consumer Electronics: Cost-Driven Protection

* Characteristics:
 Compact, lightweight designs
* Low-cost protection (fuses, surge protectors)
* Focus on user safety and affordability

-

| ";'\"
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5. Comparative Analysis PECST
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B. Industrial Systems: Mission-Critical Reliability

* Characteristics:
* Layered protection strategies (solid-state + mechanical + redundancy)
 High MTBF requirements
* Continuous uptime and fault tolerance

Common Operator Workplace for
Process and Power Automation

|IEC 61850

5D -3

Instruments

Process Process Substation Power
Instrumentation Electrification Automation Management
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6. Conclusion & Key Takeaways PECST
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* Traditional and modern strategies ensure safe operation
e Reliability engineering enhances robustness and uptime

* Protection is essential across all domains of electronics
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7. Engagement & Follow-Up YECST
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Which protection strategy will you explore further?
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