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Abstract
With rapid socioeconomic development, people’s quality of life has significantly
improved, and cable television, as an important entertainment medium in peo-
ple’s leisure life, has also gained widespread adoption. However, the normal
operation of cable television is predicated on the normal, safe, and stable op-
eration of cable television headend equipment; should the headend equipment
malfunction, it will inevitably severely impact the normal operation of cable tele-
vision and degrade its quality. Therefore, this paper analyzes and discusses the
common faults and maintenance techniques of cable television headend equip-
ment.
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1. Common Faults and Maintenance Techniques of Cable
Television Room Equipment
1.1 UPS Equipment Faults and Maintenance

Uninterrupted power supply and stable voltage are critical prerequisites for the
long-term stable operation of cable television equipment. As a key component in
cable television rooms, UPS equipment provides continuous power supply and
maintains stable voltage, serving as the power guarantee for normal cable televi-
sion signal transmission. UPS equipment features low waveform distortion and
high-quality constant voltage. When external power supply experiences emer-
gencies such as power outages, voltage loss, or flickering, the cable television
room switches to backup power, and the UPS system provides uninterrupted
power and stable voltage. Since cable television rooms are critical power con-
sumers, they are typically equipped with dual power supplies. However, because
UPS switching and battery discharging occur infrequently in daily operations,
routine management and maintenance of UPS equipment are often neglected.
When emergencies occur, the UPS may fail to activate in time, leading to paral-
ysis of the cable television system.

UPS equipment maintenance requires strict adherence to operating procedures
to prevent excessive output fluctuations and ensure normal operation. UPS
systems have built-in applications, and continuous switching increases the load
and severely affects the voltage output of the inverter battery pack. Therefore,
sufficient time intervals should be maintained when operating UPS equipment
during emergencies. Currently, UPS battery packs primarily use lead-acid bat-
teries. Overcharging causes deformation of the positive and negative plates and
shedding of active materials on the plate surfaces, reducing energy storage capac-
ity and shortening battery life. Over-discharging leads to plate melting, which
continuously increases internal resistance and eventually renders the UPS sys-
tem unusable. Consequently, maintenance personnel should develop scientific
inspection plans based on actual conditions, conducting weekly and monthly
battery discharge tests for UPS systems. They should actively communicate
and coordinate with battery manufacturers to regularly check the power stor-
age capacity of UPS batteries, enabling timely problem detection and rapid
corrective action.

1.2 Modulator and Digital Receiver Faults and Maintenance

Modulator and digital receiver faults are among the most common issues in cable
television rooms. Maintenance staff should adopt appropriate countermeasures
based on actual room conditions to address these problems. Digital receivers
commonly experience power switch failures. Due to their high operating power,
modulators and digital receivers generate substantial heat during operation,
raising ambient temperatures. Prolonged exposure to high-temperature envi-
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ronments inevitably seriously affects equipment operation. Modulator faults
primarily occur in video modulators and RF potentiometers. During long-term
use, these devices accumulate large amounts of dust, increasing component wear
and severely impacting normal operation and performance.

Maintenance techniques for digital receivers and modulators require routine
cleaning and inspection. Staff should regularly clean potentiometer surfaces to
keep them dust-free. During daily inspections, damaged components should be
replaced promptly. Replacement must strictly follow technical specifications to
ensure that the potentiometer’s operating data remains within normal values
after component replacement, thereby improving cable television service quality.

1.3 Optical Fiber Transmitter Faults and Maintenance

As people’s quality of life improves, demands for cable television data trans-
mission have increased. Fiber optic transmission, with its advantages of long
transmission distance and low loss, provides superior picture quality and has
been widely adopted in the communications industry. Cable television room
fiber optic faults mainly occur in transmitters. Once a fiber optic transmitter
fails, it seriously affects normal transmission and reduces transmission quality.
Therefore, in daily operations, room staff must prioritize the inspection and
maintenance of fiber optic transmitters. During routine checks and mainte-
nance, various collected data should be compared, and the transmitter’s output
power under normal conditions and the modulation depth of RF signals should
be carefully recorded to provide reference materials for future fault detection
and maintenance.

2. General Maintenance Principles
Cable television room equipment maintenance is a complex task, with equipment
frequently developing faults due to various reasons. Therefore, in daily inspec-
tion and maintenance work, scientific equipment inspection and maintenance
plans should be developed based on actual conditions, with regular inspection
and maintenance schedules implemented. Staff must learn from experience and
lessons, continuously improving their awareness to prevent similar faults from
recurring. When equipment fails, the first step is to identify the cause and take
timely remedial measures to ensure normal room operation. Daily monitoring
of room temperature is essential; if the temperature is too high and equipment
remains in a high-temperature environment for extended periods, it will seri-
ously affect normal operation. In such cases, effective cooling measures must be
taken promptly. If equipment still fails to operate normally after temperature
reduction, staff should carefully inspect boards and replace damaged boards im-
mediately. If power supply issues occur, relevant personnel must communicate
with local power supply departments promptly to ensure normal power supply.
If grounding problems lead to lightning strikes, new lightning arresters must
be replaced quickly. If faults persist during normal equipment operation, room
managers should contact technicians promptly to identify and resolve issues
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with technical support. If equipment is struck by lightning due to poor ground-
ing, immediate measures are required: first, contact electricians to identify and
resolve the grounding issue, and second, replace damaged equipment boards
promptly.

3. Specific Maintenance Tasks
3.1 Satellite Antenna Basic Maintenance

Satellite antennas are important components of cable television rooms, making
basic maintenance essential. Relevant staff should perform regular maintenance
according to specifications to ensure normal signal transmission and reception,
which improves program quality and extends antenna service life. Maintenance
should focus on the feed source and LNB (low-noise block downconverter). In
most cases, water ingress is the primary cause of LNB damage. Once water
enters the LNB, it can easily rupture the waterproof membrane and cause short
circuits, ultimately damaging the LNB. To prevent this, high-quality, waterproof
films should be used—fluoroethylene film meets these requirements. During rou-
tine antenna maintenance, staff should check for paint peeling, remove rust from
affected areas, and repaint. Rotating parts should also be regularly derusted and
greased to ensure flexible rotation. Connections between antennas and cables
should be inspected regularly for oxidation and properly waterproofed.

3.2 Daily Room Cleaning and Hygiene

Much of the equipment in cable television rooms has strict environmental re-
quirements. For example, modulators and digital receivers can be severely af-
fected or even damaged if they accumulate excessive dust. Therefore, daily clean-
ing and maintaining environmental hygiene are essential to prevent equipment
problems and form an important foundation for fault prevention. Room staff
should regularly check environmental conditions, including temperature and
humidity, to ensure equipment operates within reasonable ranges, effectively re-
ducing fault probability caused by environmental factors. Daily cleaning should
be performed every day, with equipment operation status continuously moni-
tored to enable immediate problem detection and resolution. Additionally, after
completing daily cleaning, battery operation should be checked and ventilation
and heat dissipation ensured.

4. Conclusion
In summary, the normal operation of cable television room equipment directly
affects the entire cable television system. If equipment faults are not addressed
promptly, they can likely cause system paralysis, reduce service quality, and
inconvenience people’s leisure lives. Therefore, effective solutions must be im-
plemented for common faults in cable television room equipment, along with
strengthened maintenance and inspection work and daily cleaning, to ensure
the normal operation of cable television room equipment.
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