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INTRODUCTION
Electrical risks to HVAC systems are not limit-
ed to a specific season—especially in tropical or 
warm-climate regions where weather patterns, hu-
midity, and frequent storms create year-round surge 
risks. Power fluctuations can be caused by lightning 
strikes, grid instability, voltage sags, sudden resto-
ration of power, or rapid cycling of high-demand 
equipment.

These events can produce damaging voltage spikes 
that affect sensitive HVAC components such as 
microprocessors, thermostats, variable-speed mo-
tors, and smart sensors. Without surge protection, 
homeowners face costly repairs, equipment failures, 
unexpected downtime, and decreased customer 
satisfaction.

This document outlines the most common sources 
of year-round surges, explains relevant technical 
specifications, such as UL 1449 Type 1 and Type 2 
devices, and provides practical recommendations 
for selecting and installing effective protection 
strategies. Real-world case studies demonstrate the 
importance of continuous protection in environ-
ments where electrical disturbances occur frequent-
ly, regardless of the season.

MARKET CONTECT/BACKGROUND
Power surges—brief spikes in voltage—can orig-
inate from atmospheric electrical activity, utility 
grid switching, or internal sources such as the on/off 
cycling of compressors or large appliances. Studies 
show that approximately 60% of surges occur inside 
buildings, not only from external causes.

These surges can damage HVAC components such 
as compressors, contactors, capacitors, motors, and 
electronic boards. Repair costs can range from a 
few hundred dollars to several thousand dollars, 
depending on the type of system and the severity of 
the event. In high-temperature or tropical climates, 
where electrical demand is constant and storms are 
frequent, the likelihood of damage increases signifi-
cantly.

REAL IMPACT AND BENEFITS
Below are examples of HVAC failures related to 
surges in warm or tropical regions:

•	 A homeowner on the Florida coast faced a 
$3,000 bill when, after power was restored 
following a tropical storm, a surge damaged 
the compressor board and capacitors.

•	 In Texas, a high-efficiency unit failed due to 
a grid fluctuation that damaged the inverter 
board and compressor, resulting in a $3,200 
replacement. After surge protection was 
installed, no further failures were recorded 
during subsequent storms.

•	 Homes in Florida and Texas with comprehen-
sive protectors saw a 40% reduction in HVAC 
damage during storm seasons, lowering repair 
costs from $3,000 to less than $300 per year.

A commercial installation in southern Texas reduced 
surge-related failures by 75% after installing in-
dustrial transient voltage surge suppressors, saving 
$1,500 annually.

HVAC systems with multi-point protection show 
45% fewer failures and a 30% longer service life.
Protection can reduce repair costs by up to 60%, 
extend component life by 30%, and improve energy 
efficiency by 15%.

In commercial buildings, surge protection reduces 
downtime and automation failures, especially in 
regions with unstable grids or frequent electrical 
storms.

Surge protection offers tangible benefits by prevent-
ing damage, reducing costs, and extending the life 
of systems in climates where electrical disturbances 
occur year-round.

UNDERSTANDING TECHNICAL SPECIFI-
CATIONS AND THEIR IMPORTANCE
When selecting surge protection for HVAC sys-
tems—especially in tropical regions or areas with 
frequent storms—it is essential to consider the 
following:

General Electrical Specifications
•	 Voltage configuration: 120VAC                     

single-phase / 240VAC split-phase (residen-
tial), 208/240VAC or 480VAC three-phase 
(commercial)
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•	 Surge current: 20,000A–100,000A
•	 Nominal discharge current: 5kA–20kA per 

phase
•	 Clamping voltage: ≤400V residential, ≤600V 

commercial
•	 Response time: <1 nanosecond
•	 Operating frequency: 50/60Hz
•	 Short-cycle delay: 3 minutes

Standards & Certifications
•	 Type 1: Service entrance protection (whole-

home protection)
•	 Type 2: Load-side protection (HVAC equip-

ment)
•	 UL 1449 Type 1 or 2: Safety and performance
•	 NEMA 4X enclosure: Resistance to humidity, 

tropical climates, and coastal environments
•	 Diagnostic LEDs and warranties with cover-

age for connected equipment

Recommended Devices - ICM Controls
•	 ICM517A
•	 ICM517A-Lite
•	 Sentry 3N1
•	 ICM518
•	 ICM530
•	 ICM531
•	 ICM493
•	 3VMS-60-208
•	 3VMS-60-480

PROBLEM/SOLUTION
In warm, coastal, or tropical regions, HVAC sys-
tems are constantly exposed to grid fluctuations, 
atmospheric electrical activity, and voltage varia-
tions. Implementing a multi-level protection strate-
gy ensures effective year-round defense.

RECOMMENDED STRATEGY
•	 Service entrance protection: Type 1 SPD at the 

main panel
•	 Branch circuit protection: Type 2 SPDs at 

HVAC disconnect boxes
•	 Equipment-level protection: Place SPDs near 

sensitive components

INSTALLATION TIPS FOR TROPICAL OR 
YEAR-ROUND REGIONS

General Best Practices
•	 Ensure proper grounding
•	 Keep wires short and direct
•	 Verify voltage and phase compatibility
•	 Follow the manufacturer’s instructions

Residential
•	 Install SPDs in outdoor disconnect boxes
•	 Protect smart thermostats
•	 Combine whole-home protection with 

HVAC-specific protection

Commercial
•	 Install SPDs in control and automation panels
•	 Use SPDs with remote monitoring
•	 Consider redundancy in critical environments

BENEFITS OF IMPLEMENTING THIS 
STRATEGY

•	 Lower repair costs
•	 Longer system life
•	 Greater reliability during storms, power fluctu-

ations, and load variations
•	 Less downtime and fewer emergency calls

CASE STUDIES (TROPICAL / YEAR-
ROUND VERSION)

Residential Case — Florida Coast
A homeowner experienced frequent failures during 
seasonal electrical storms. After installing a Type 
2 SPD at the disconnect and a Type 1 SPD at the 
main panel, no damage was recorded during several 
electrical events, preventing more than $2,500 in 
repairs.

Commercial Case — Office Complex in Texas
A business park experienced HVAC interruptions 
due to grid instability and surge events caused by 
lightning. With the installation of Sentry 3N1 units, 
the site achieved a 65% reduction in emergency 
calls and savings of more than $5,000 in one year.

CONCLUSION
Power surges represent significant risks to HVAC 
systems in any climate, especially in tropical or 
storm-prone regions where outages, electrical ac-
tivity, and grid instability occur year-round. Surge 
protection is no longer a seasonal measure: it is an 
essential standard for ensuring reliability and pro-
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tecting customer investments.

Adopting a multi-level protection strategy with UL 
1449-certified devices helps reduce repairs, prevent 
interruptions, and maintain uninterrupted comfort in 
any climate.
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