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ELECTRICAL POWER

Electrostatic Discharge (ESD):

Procedures to Protect Equipment and Data

ESD refers to the sudden flow of electricity between two electrically
charged objects caused by contact, an electrical short, or dielectric
breakdown.
It can occur when an electrically charged surface comes into contact
with another object, causing a rapid transfer of electrons.
ESD can damage sensitive electronic components in computer
equipment, leading to malfunctions or permanent failure.
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Characteristics of ESD:
A buildup of an electric charge resting on a surface can occur due to various
factors, such as friction, contact, or induction.
Just 30 volts of static electricity can damage a computer component,
highlighting the sensitivity of electronic devices to ESD.
ESD can cause damage to computer equipment if not discharged properly,
leading to costly repairs or replacements.

ESD can build up on individuals as they walk on a carpeted floor or handle
electronic components.
Low levels of humidity increase the likelihood of ESD, as dry air facilitates the
accumulation and discharge of static electricity.

Causes and Prevention:
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Using a grounded mat on the workbench to dissipate static
charges.
Wearing a correctly connected antistatic wrist strap, which
provides a path for static electricity to flow safely to the ground.
Avoiding touching sensitive electronic components directly and
handling them by their edges or using specialized tools
designed to reduce ESD risks.

Causes and Prevention:
Prevention:
To prevent ESD-related damage, it's crucial to use
proper ESD precautions, such as:
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Definition and Introduction to EMI:
Electromagnetic Interference (EMI) refers to the intrusion of outside
electromagnetic signals into a transmission medium, such as copper
cabling, disrupting the intended signals.

EMI can occur due to various sources, including man-made devices,
natural events (such as lightning), climate conditions, or any source
designed to generate electromagnetic energy.

Sources of EMI:
Discuss the different sources of EMI, which can range from industrial
machinery and power lines to electronic devices and atmospheric
phenomena.

Highlight examples of common sources of EMI encountered in computing
environments, such as large motors, power lines, electrical storms, or
nearby electronic equipment.
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Effects of EMI:
Explain how EMI distorts signals and interferes with computer
communication, leading to data corruption, transmission errors, or system
malfunctions.
Discuss the impact of EMI on hardware components, including degradation
of performance, reduced reliability, and potential damage to sensitive
electronics.

Examples of EMI Scenarios:
Provide real-world examples illustrating situations where EMI can disrupt
computer systems or communication networks.

Showcase scenarios involving large motors, power grid fluctuations,
electromagnetic interference from neighboring devices, or environmental
factors like lightning strikes.
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Delves into the relationship between wattage and voltage in computer hardware
components. Understanding this relationship is crucial for ensuring proper
power supply to components and avoiding potential damage or instability.

Introduction:

Define wattage and voltage and explain their significance in computer
hardware.
Wattage refers to the amount of power consumed or supplied by a component,
while voltage represents the electrical potential difference.

Basics of Wattage and Voltage:

Wattage and Voltage
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Power Consumption and Voltage Requirements:

Discuss how different hardware components, such as CPUs, GPUs, and
hard drives, have varying power consumption requirements.

Explain how voltage requirements vary depending on the specific hardware
configuration and manufacturer specifications.

Calculating Power Requirements:
Introduce methods for calculating power requirements based on hardware
specifications.

Discuss factors influencing power consumption, such as workload intensity,
overclocking, and peripheral devices.
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Matching Wattage and Voltage:
Emphasize the importance of matching wattage and voltage requirements to
avoid overloading components or under-supplying power.

Provide guidelines for selecting power supplies with appropriate wattage ratings
based on hardware specifications.

Effects of Incorrect Wattage or Voltage:
Highlight the potential consequences of using power supplies with inadequate
wattage or voltage settings.

Discuss the risks of hardware damage, instability, and performance degradation
associated with mismatched power supply.
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Voltage Regulation and Efficiency:
Explain the role of voltage regulation in maintaining stable power supply to
components.

Discuss the importance of power supply efficiency ratings, such as 80 Plus
certification, in minimizing energy waste and heat generation.

Conclusion:
This Topic has elucidated the relationship between wattage and voltage in computer
hardware components. By understanding power consumption requirements, calculating
power needs, and ensuring proper voltage regulation, technicians can optimize power
management and enhance the reliability and longevity of computer systems. In the next
module, we will explore power protection devices and their role in safeguarding hardware
against electrical anomalies.
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Emphasize the significance of voltage settings in regulating the
power supplied to hardware components

Importance of Voltage Settings:

Introduce different types of power supply units, including ATX, EPS, and
SFX, and their respective voltage specifications.
Explain the role of PSUs in converting AC power from the mains into DC power
suitable for computer components.

Types of Power Supply Units (PSUs):

Discuss how incorrect voltage settings can lead to system 
instability, hardware damage, and potential data loss.

Power Supply Voltage Settings
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Voltage Rails:
Explain the concept of voltage rails within a power supply unit and their role
in supplying power to different components.

Discuss common voltage rails such as +12V, +5V, and +3.3V, and their typical
applications in modern computer systems.

Adjusting Voltage Settings:
Provide step-by-step guidance on adjusting voltage settings in BIOS or UEFI
firmware settings.

Highlight the importance of consulting manufacturer specifications and guidelines
when modifying voltage settings.
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Voltage Stability and Overclocking:
Discuss the relationship between voltage stability and overclocking, emphasizing the need
for stable voltage supply when pushing hardware beyond stock frequencies.

Highlight the risks of over-volting and the potential consequences for
hardware longevity and reliability.

Monitoring Voltage Levels:

Introduce software tools and hardware devices for monitoring voltage levels in real-
time.
Discuss the significance of monitoring voltage levels for troubleshooting hardware
issues and identifying potential problems.
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Conclusion:

This topic has provided a comprehensive overview of power supply
voltage settings in computer hardware repair. By understanding the
importance of voltage regulation, types of PSUs, voltage rails, and
adjustment procedures, technicians can ensure the stability and
reliability of computer systems. In the next module, we will explore
the relationship between wattage and voltage, further enhancing our
understanding of power management in hardware repair.
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Power Protection Devices

This Module explores power protection devices and their crucial role in
safeguarding computer hardware against electrical anomalies.
Understanding the types and functions of these devices is essential for
maintaining system integrity and preventing damage due to power-related
issues.

Importance of Voltage Settings:

Emphasize the significance of power protection in preventing hardware
damage, data loss, and system downtime.
Discuss the potential risks posed by power anomalies such as surges, spikes,
sags, and brownouts.

Importance of Power Protection:
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Types of Power Protection Devices:
Introduce various types of power protection devices and their respective functions:

Surge Protectors: Explain how surge protectors divert excess voltage spikes away from connected
devices, protecting them from damage.

Uninterruptible Power Supplies (UPS): Describe UPS systems and their ability to provide backup
power during mains power failures, ensuring uninterrupted operation and data integrity.

Voltage Regulators: Discuss voltage regulators' role in stabilizing voltage output, protecting
hardware from fluctuations in input voltage.

Selection Criteria and Considerations:
Provide guidelines for selecting the appropriate power protection devices based on
specific hardware requirements and environmental factors.
Discuss factors to consider when choosing surge protectors, UPS systems, and
voltage regulators, such as capacity, efficiency, and connectivity options.
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Installation and Configuration:
Offer step-by-step instructions for installing and configuring power protection
devices in computer systems.

Emphasize the importance of proper installation to maximize effectiveness and
ensure reliable operation during power-related events.

Testing and Maintenance:
Highlight the significance of regular testing and maintenance of power protection
devices to verify functionality and reliability.
Provide guidelines for conducting routine tests, such as simulated power outage
scenarios, and performing maintenance tasks, such as battery replacements in UPS
systems.
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Troubleshooting Power Protection Issues:
Discuss common issues and troubleshooting techniques related to power
protection devices, such as faulty surge protectors, battery failures in UPS systems,
or inadequate voltage regulation.

Provide strategies for identifying and resolving power protection issues to
maintain system integrity and minimize downtime.

Conclusion: 
Module has equipped you with a comprehensive understanding of power protection devices
and their critical role in safeguarding computer hardware against electrical anomalies. By
selecting, installing, and maintaining appropriate power protection devices, technicians can
ensure the reliability, stability, and longevity of computer systems, even in the face of
unpredictable power conditions. In the following modules, we will further explore advanced
techniques and strategies for effective computer hardware repair.
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