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A Case Study & Why Regular Electrical Maintenance Is Critical 

Introduction 

When it comes to home safety, we often think about smoke detectors, locks, or even routine plumbing checks—
but one critical aspect that is sometimes overlooked is the health of your home’s electrical wiring. Poor wiring 
connections, like a loose wire on your circuit breaker, can lead to serious risks including electrical fires, 
appliance damage, and even complete power loss. In this post, we’ll explore a detailed case study that 
demonstrates how a loose wire can affect your home’s electrical system and why regular maintenance by a 
qualified electrician is essential. 

 

The Risks of Neglected Wiring Maintenance 

Your home’s wiring is the backbone of your electrical system. Over time, factors such as thermal expansion, 
vibrations, or even sub-par installation can lead to loose or degraded connections. Here are some common risks: 

• Voltage Drops: Loose connections increase resistance, causing a drop in voltage. Sensitive appliances 
may not receive the full voltage they require, reducing their efficiency and lifespan. 

• Overheating: Increased resistance can lead to localized heating, which, if unchecked, could result in 
insulation breakdown or even a fire. 

• Intermittency and Arcing: A poor connection may not always be in contact, leading to arcing—where 
electricity jumps across gaps. This can create voltage spikes that further damage equipment. 

• Reduced Ampacity: A compromised wiring connection can handle less current than it was designed 
for, increasing the risk of overload and potential circuit failure. 

Regular electrical maintenance by a licensed professional ensures that any loose or degraded connections are 
promptly repaired, keeping your home safe and your appliances running smoothly. 

 

Case Study: A Loose Wire at the Circuit Breaker 

Let’s walk through a real-world scenario to better understand what happens when a loose wire isn’t addressed. 

Scenario Overview 

In a suburban home, a dedicated 240 V circuit powers a mid-sized window air conditioner. The circuit is 
protected by a 20 A breaker, and normally, the appliance draws about 10 A of current. Under optimal 
conditions, the connections at the breaker maintain an almost negligible resistance (around 0.01 Ω). 
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The Problem: A Loose Connection 

Due to normal wear and tear, one of the wires connected to the breaker becomes loose. Measurements indicate 
that the effective resistance at this connection has increased to approximately 0.5 Ω. Let’s break down the 
consequences: 

1. Voltage Drop: 
o Normal Condition: Vdrop=I×R=10 A×0.01 Ω≈0.1 VV_{\text{drop}} = I \times R = 

10\,\text{A} \times 0.01\,\Omega \approx 0.1\,\text{V}Vdrop=I×R=10A×0.01Ω≈0.1V The air 
conditioner receives nearly the full 240 V. 

o With Loose Connection: Vdrop=10 A×0.5 Ω=5 VV_{\text{drop}} = 10\,\text{A} \times 
0.5\,\Omega = 5\,\text{V}Vdrop=10A×0.5Ω=5V The appliance effectively receives about 
235 V, potentially stressing its components. 

2. Power Dissipation (Heating): 
o Normal Connection: P=I2×R=102×0.01=1 WattP = I^2 \times R = 10^2 \times 0.01 = 

1\,\text{Watt}P=I2×R=102×0.01=1Watt This minimal heat dissipation poses no risk. 
o Loose Connection: P=102×0.5=50 WattsP = 10^2 \times 0.5 = 

50\,\text{Watts}P=102×0.5=50Watts Concentrating 50 W in a small area causes significant 
heating, which can damage insulation and increase fire risks. 

3. Intermittency and Arcing: 
o The loose connection can cause intermittent contact, particularly during the on/off cycling of the 

air conditioner. Every time the connection is briefly lost, the current may jump the gap, causing 
arcing. This not only introduces voltage spikes that can harm sensitive components but also 
further degrades the connection over time. 

4. Impact on Ampacity: 
o The circuit was designed to safely handle 20 A, but with a loose connection, the effective 

ampacity of that connection decreases. This “bottleneck” can lead to overheating or even prevent 
the breaker from tripping correctly during an overload, heightening the overall risk. 

Outcome and Resolution 

The homeowner notices that the air conditioner isn’t cooling as efficiently on hot days, and the breaker trips 
sporadically even when the appliance’s load is within safe limits. A qualified electrician investigates using a 
multimeter and thermal camera, identifying: 

• A consistent 5 V drop at the connection point. 
• A localized hot spot at the breaker. 
• An increased contact resistance of approximately 0.5 Ω. 

The electrician tightens and, if necessary, replaces the faulty connection. Post-repair measurements confirm that 
the voltage drop is negligible, the risk of arcing is minimized, and the circuit functions safely, restoring both 
appliance efficiency and home safety. 

 

Why Regular Electrical Maintenance Is Essential 
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This case study illustrates that even a seemingly minor issue like a loose wire can cascade into larger, more 
hazardous problems. Here’s why scheduling regular electrical maintenance is so important: 

• Early Detection of Problems: Regular inspections can catch issues like loose wiring before they 
escalate into dangerous conditions. 

• Preventive Repairs: A licensed electrician can tighten or replace faulty connections, reducing the risk 
of arcing, overheating, and voltage drops. 

• Safety Assurance: Professional maintenance ensures that your electrical system is operating within safe 
parameters, protecting your home and family from potential hazards. 

• Cost Savings: Addressing minor issues early on can prevent costly repairs or appliance replacements 
later. 

 

How a Qualified Electrician Can Help 

Hiring a qualified electrician offers peace of mind and guarantees that your home’s electrical system is in 
optimal condition. Here’s how they contribute to home safety: 

• Expert Inspections: Electricians have the tools and expertise to thoroughly inspect your wiring, 
identifying issues that may not be apparent to the untrained eye. 

• Code Compliance: They ensure that all repairs and installations meet local codes and standards, which 
is crucial for both safety and insurance purposes. 

• Preventive Maintenance: Regular service visits by a professional help in detecting wear-and-tear early, 
preventing future electrical hazards. 

• Efficient Troubleshooting: When issues like loose wiring arise, an experienced electrician can quickly 
diagnose and resolve the problem, minimizing downtime and reducing the risk of further damage. 

 

Conclusion 

Your home’s electrical system is complex, and even a small fault like a loose wire can have significant 
consequences—from appliance malfunctions and voltage drops to dangerous overheating and arcing. The case 
study above underscores the importance of regular electrical maintenance and the critical role that qualified 
electricians play in keeping your home safe. 

Don’t wait for a small issue to turn into a major hazard. Schedule your electrical inspection today and 
ensure your wiring is secure and up to code! 

 

If you found this article helpful, please share it with friends and family to help keep your community safe. For 
any questions or to schedule a professional inspection, contact us at https://benchmarkseattle.com/contact-
benchmark-home-services/. 
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