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confined space operations in utility holes
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ABSTRACT

Telecom manhole operations in confined spaces often lead to the accumulation of hazardous gases
due to poor ventilation, posing significant risks such as hypoxia, poisoning, electric shocks, and falls. To
enhance safety management in these high-risk work environments, telecommunication companies have
developed the CEMIS system. This system leverages built-in GPS technology in smartphones for workers
to check in and immediately upload six photos demonstrating safety precautions, ensuring the safety of
the site. Additionally, the system has integrated Al image recognition technology to automatically identify
workers' safety gear and construction signs, such as helmets, protective covers, and traffic cones, among
16 safety measures. This integration significantly improves recognition efficiency and reduces the need
for manual oversight. Despite these advancements, domestic construction companies have been utilizing
advanced smart technologies to further enhance safety at their sites. Telecommunications companies might
consider adopting similar technologies to elevate their safety standards and operational efficiency further.
This study explores the introduction of advanced smart technologies into telecom manhole operations in
confined spaces. It includes an analysis of hazard risk types, a review of occupational accident cases over
the years, literature reviews, and risk assessments. The primary and most common hazards identified are
contact with hazardous substances, impacts, and improper movements, with contact with hazardous
substances resulting in the most severe injuries and fatalities. To further enhance operational safety and
environmental protection, the introduction of smart billboards, portable gas detectors, and mobile batteries
is recommended after evaluation. Smart billboards can more effectively enhance road traffic awareness
compared to traditional warning signs. Portable gas detectors enable workers to perform on-the-spot gas
checks and transmit the data to the CEMIS system in real-time, allowing supervisors and managers to
monitor the work environment instantly, thereby enhancing safety management and reducing human error.
The use of mobile batteries as a power supply avoids the potential hazards of carbon monoxide from fuel
generators and injuries from transporting heavy machinery. Through technological innovation and
management application, the risk of occupational hazards in telecommunications manholes can be reduced,

further protecting the safety and health of workers.

Keywords: Confined spaces, Telecom manhole, Portable gas detection, Advanced technologies.
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