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Mining Belt Conveyor Safety Upgrade Using
Distributed Fiber Optic Monitoring

A professional application case article for conveyor fire warning, tear detection, idler fault diagnosis,
and intelligent mine safety monitoring

This article converts the provided Chinese solution note into an English case-study resource suitable for the
RaySensing website download library. It focuses on why distributed fiber optic monitoring is becoming necessary for
high-risk belt conveyors, how DTS, DAS/DVS, FBG and Al-enabled platforms can be combined, and how to select an
appropriate deployment level according to risk, conveyor length, asset value and budget.

Application object Mining and industrial belt conveyor safety monitoring.

Key risks Fire, belt tearing, belt deviation, idler seizure, abnormal impact, joint looseness, tension change
and critical component overheating.

Core technologies Distributed temperature sensing (DTS), distributed acoustic/vibration sensing (DAS/DVS), fiber
Bragg grating (FBG) key-point monitoring and Al platform integration.

Primary value Long-distance, blind-spot-reduced, EMI-immune and harsh-environment continuous monitoring to
reduce accident risk at the source.

Deployment decision Full deployment for long-distance, high-safety and high-value conveyors; simplified deployment for

medium/low-risk conveyors; no deployment for low-risk short conveyors where manual inspection
covers the full line.
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1. Executive Summary

Belt conveyors are the transportation backbone of many mining operations. The source document highlights that
conveyor systems face persistent risks such as fire, tearing, idler failure, belt deviation and abnormal impact. Manual
patrols have coverage blind spots, while conventional electronic sensors can suffer from electromagnetic
interference and limited environmental robustness. For long conveyors and high-risk mine sections, the safety
requirement is no longer simple local alarming, but continuous, long-distance and reliable condition awareness.

The recommended upgrade is not a single sensor replacement. It is a layered monitoring architecture that combines
distributed temperature sensing for fire and overheating warning, distributed acoustic/vibration sensing for fault
and tear recognition, FBG point sensing for critical local parameters, and an Al platform for event classification,
alarm linkage and operation management. In this framework, the optical fiber becomes a continuous sensing
network along the conveyor rather than a collection of isolated point devices.

Primary value delivered:

« Continuous coverage over long conveyor lines with fewer blind spots.

+ Multi-risk monitoring for fire, tearing, idler seizure, impact, belt deviation and joint looseness.

* Strong suitability for coal dust, humidity, electromagnetic interference and other harsh mining environments.
* Reduced dependence on high-risk manual inspection and faster maintenance response.

* Flexible deployment levels, from full DTS+DAS+FBG+AI platforms to lower-cost staged retrofits.

2. Safety Context and Monitoring Need

The source document frames belt conveyor monitoring as a safety-upgrade requirement. It references serious
conveyor-related mine incidents and emphasizes that equipment abnormalities were not detected early enough. It
also notes that mining belt conveyors are exposed to long-term fire, tear and idler failure risks. As conveyors often
run through inaccessible or hazardous zones, inspection quality depends heavily on coverage, response speed and
the ability to detect early abnormal signals.

Distributed fiber optic sensing directly addresses these limitations. Optical fibers can be installed along the conveyor
frame or above idlers, providing long-distance line coverage. Because the sensing medium is passive optical fiber,
the system has strong immunity to electromagnetic interference and can operate in harsh environments such as
coal dust, humidity and vibration. The source document further positions distributed fiber monitoring as a key
technology for intelligent mine upgrades and risk reduction.
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3. Three Core Technologies for Conveyor Safety Monitoring

The source document organizes the conveyor solution around three complementary technologies. Each technology
targets a different risk layer, and their combined use creates a more complete monitoring strategy.

Technology Role in Conveyor Monitoring Typical Deployment Main Risk Targets

DTS - Distributed
Temperature Sensing

DAS/DVS - Distributed
Acoustic / Vibration
Sensing

FBG - Fiber Bragg
Grating Key-Point
Monitoring

Fire and overheating early warning.
Raman scattering and optical
time-domain reflection are used to
detect temperature changes along the
fiber.

Fault recognition and
acoustic/vibration event detection.
Coherent Rayleigh scattering captures

Optical cable installed along
both sides of the conveyor frame
or above idlers and connected to
a demodulator.

Co-cabled or parallel installation
with DTS, reducing the need for
separate wiring.

Idler overheating, drum
friction, belt flame-retardant
failure, material blockage and
high temperature.

Longitudinal tearing, belt
deviation friction, idler seizure,
foreign-object impact and joint

vibration and acoustic signals,
enabling a listening-type sensing layer.

Critical local monitoring supplement
for precise local strain and
temperature abnormalities.

Point installation at key drums,
belt joints and tension sections.

looseness.

Tension change, joint
deformation and high
temperature of core
components.

This combination allows the system to monitor both continuous line-level risks and critical point-level abnormalities.
DTS provides temperature-based fire warning, DAS/DVS provides acoustic and vibration-based event recognition,
while FBG complements the system at mechanically important locations.

4. Reported Safety and Operational Benefits

The source document describes two main value dimensions: improved safety assurance and reduced operation and
maintenance burden. The following results should be treated as reported target or reference performance values
from the source material, and actual project performance should be validated according to site conditions.

Benefit Area Reported Value / Effect Operational Meaning

Safety assurance

Idler fault detection

Harsh-environment
operation

Inspection reduction

Downtime and
production

Service life and cost

Major fire / tear warning rate reported as
100%, with false alarm rate below 2%.

Idler fault detection rate reported above
98%; maintenance response shortened by
70%.

Stable operation under coal dust, humidity
and electromagnetic interference conditions.

High-risk manual inspection work reduced by
60%-80%.

Unplanned downtime reduced by more than
50%; one mine 5 km line reportedly
increased annual production by about 3
million tons.

Belt and idler life extended by 20%-30%; one
industrial park reported monitoring cost at
one quarter of a robot-inspection alternative.
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Supports earlier detection of high-impact conveyor risks.

Helps avoid running equipment in a faulty condition.

Improves reliability in demanding mine environments.

Lowers personnel exposure to hazardous inspection areas.

Links monitoring to production continuity and maintenance
planning.

Improves life-cycle maintenance economics.
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5. Deployment Decision Matrix

Not every conveyor requires the same level of monitoring. The source document recommends a risk-based
deployment decision. This is important for website content and sales use because it avoids the impression that the
same full system must be applied to every conveyor line. Instead, the monitoring scope should match conveyor
length, operating risk, asset value and policy requirements.

Deployment Level Recommended Scenarios Suggested Approach

Strongly recommended

Simplified deployment

No deployment or
traditional inspection

Long-distance conveyors, main transport lines, main
inclined shaft belts, spontaneous-combustion coal seams,
important underground chambers, densely staffed areas,

steel-cord belts and high-value flame-retardant belts.

Shorter branch conveyors, low-speed and low-load
conveyors, ground dry coal sheds, low-dust and

non-spontaneous-combustion areas, budget-limited

projects.

Short-distance conveyors below approximately 500 m,
low-speed light conveyors, temporary conveyors or

equipment close to retirement.

6. Four Solution Packages

The source document proposes four mainstream solution packages, ranging from high-end integrated platforms to
low-cost traditional approaches. This structure is useful for converting technical capability into clear customer

choices.
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Deploy integrated distributed fiber monitoring
with full-line coverage and key-point
supplementation.

Use DTS full-line coverage with key-segment
DAS and video integration where appropriate.

Manual inspection and existing low-cost devices
may be sufficient if full coverage is practical.

Package Type Configuration Core Advantage Best-Fit Scenario

Optimal package

High cost-performance
package

Low-cost retrofit
package

Traditional package

DTS + DAS + FBG + Al platform

Full-line DTS + key-segment DAS +
Al video

Existing devices + full-line DTS +
key-segment DAS

Manual patrol + belt deviation /
tear switches + infrared
temperature measurement

No blind spot, fully automatic
operation, long service life (15 years
or more).

Covers core risks while optimizing
cost by 30%-40%.

Reuses current assets and supports
staged upgrade.

Lowest initial cost.
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Long-distance, high-safety and
high-value conveyors; intelligent
mine benchmark projects.

Most main conveyor lines in
mines.

Older mine retrofit projects and
budget-limited deployments.

Short conveyors below 500 m and
low-risk branch lines.

Page 5 of 8



b |
@K RaySensing

RaySensing Application Case Library | Mining Belt Conveyor Safety Monitoring

7. Implementation Roadmap

For practical deployment, the monitoring design should start from risk assessment rather than from device
selection. The source document recommends first clarifying conveyor length, asset value and environmental risk
level, then selecting the appropriate technology mix.

Recommended implementation sequence:

* Assess conveyor length, operating speed, load level, belt value, environmental risk and inspection coverage.

* Classify conveyor lines into high, medium or low monitoring priority.

* Select a package: integrated DTS+DAS+FBG+AL for high-value long conveyors, or staged DTS plus key-segment DAS
for cost-sensitive retrofits.

* Define installation locations for DTS cable, DAS/DVS sensing sections, FBG key-point sensors and camera / platform
linkage.

* Integrate alarms with operation management workflows, video verification and maintenance response procedures.

* Plan the monitoring system together with the intelligent mine construction roadmap to avoid repeated retrofits.

8. Engineering Value and Application Significance

The key engineering message is that distributed fiber optic monitoring changes conveyor safety from periodic local
inspection to continuous line-level perception. DTS provides thermal warning, DAS/DVS listens for abnormal
vibration and acoustic events, and FBG sensors supplement critical mechanical points. The combination is especially
valuable for high-value conveyors where failure can lead to severe safety, production and maintenance
consequences.

For RaySensing, this content should be positioned as an industrial equipment safety monitoring solution rather than
a pure acoustic-fault diagnosis article. It connects with the Applications page under Industrial & Manufacturing,
while also supporting a broader Solutions page for Industrial Equipment & Manufacturing Monitoring.

9. Recommended Website Resource Configuration

Recommended resource title Mining Belt Conveyor Safety Monitoring with Distributed Fiber Optic Sensing

SEO description A RaySensing application case article explaining how DTS, DAS/DVS, FBG and Al-enabled platforms
can upgrade mining belt conveyor safety monitoring for fire warning, tear detection, idler fault
diagnosis and predictive maintenance.

Suggested keywords distributed fiber optic sensing, belt conveyor safety monitoring, DTS, DAS, DVS, FBG, conveyor fire
warning, idler fault detection, mining safety monitoring, intelligent mine

Recommended CTA Contact RaySensing to discuss conveyor length, risk level, target monitoring parameters and
suitable distributed fiber optic monitoring configuration.

Download filename mining-belt-conveyor-distributed-fiber-monitoring-case.pdf

10. Conclusion

For long-distance, high-safety and high-value mining conveyors, distributed fiber optic monitoring is a practical
safety upgrade. The technology portfolio described in the source document combines DTS for temperature-based
fire warning, DAS/DVS for acoustic and vibration event recognition, FBG for critical point monitoring and Al platforms
for intelligent linkage. The result is a configurable monitoring system that can be scaled from benchmark intelligent
mine projects to staged retrofit programs. The most important execution principle is to match the monitoring
package to the actual conveyor risk level rather than applying a one-size-fits-all design.

Company information

Yichang Raysensing Optoelectronics Technology Co., Ltd.
Website: www.ray-sensor.com | www.uwfbg.com
Email: solutions@ray-sensor.com
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