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Introduction The Power of Light in

In the fast-paced world of energy Monitoring: A Paradigm Shift

transportation, pipelines play a critical role in Pyrotech’s Photonic Sensing Solutions
ensuring the efficient and safe delivery of all herald a new era in monitoring techn0|ogy’
and gas resources. utilizing LASER to measure, detect, and

However, the analyze critical parameters in real-time. By
integrity of these sensing ubiquitous vibrations and Rayleigh
pipelines is waves using light, our solutions offer highly
constantly at risk accurate, non-intrusive, and  reliable
due to various monitoring capabilities. Our commitment to
factors, including research and development has led to the
enwronmental Condltlons mechanical stress, creation of photonic sensors and probes that
and corrosion. Traditional monltorlng enable Comprehensive environmental
methods have proven to be limited in their monitoring, structural health assessment,
scope and sensitivity. At Pyrotech vibration analysis, and thermal imaging,
Electronics Pvt. Ltd., we are revolutionizing providing stakeholders with valuable insights
transmission line monitoring with our state- into the pipeline integrity management.

of-the-art Photonic Sensing Solutions. Our
groundbreaking technologies leverage the
power of light to enable comprehensive and
contactless remote monitoring, empowering
stakeholders to ensure the integrity, safety,
and efficiency of Oil & Gas Pipelines like
never before. B i sorion o
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Understanding the Challenges

in Pipeline Integrity Monitoring

While various methods are employed for
pipeline integrity monitoring, each comes with
its own set of disadvantages. Direct
inspection methods, such as visual inspection
and ultrasonic testing, require physical
access to the pipeline, making them time- 3
consuming and sometimes impractical for ' Condition and Vibration Monitoring
remote or buried pipelines. They also rely
heavily on human interpretation, which can
lead to subjective judgments and potential
oversight of subtle defects. It is essential to
consider these drawbacks and explore
innovative solutions to overcome the
limitations in pipeline integrity management.
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Photonic Sensors - The Ideal Monitoring Solution

Our Photonic Sensing Solutions have been meticulously designed to address the challenges

faced by transmission lines and provide a comprehensive monitoring solution.

VIDUR: Advanced Photonic Sensing Technology for Pipeline Integrity Management

Contactless and Remote Monitoring: VIDUR's non-contacting probe technology allows for
installation at a distance from the pipeline, ensuring no interference with normal operations,
enhancing safety and efficiency.

High Sensitivity and Accuracy: VIDUR detects minute vibrations and changes, identifying
early signs of damage, preventing failures, and reducing maintenance costs.

Extensive Coverage and 360° Monitoring: VIDUR covers hundreds of meters along the
pipeline and monitors 360° of the pipelines, providing comprehensive and reliable data.
Leak Detection and Prevention: VIDUR's sensitivity allows swift leak detection, reducing
risks of human casualties and environmental damage.

Corrosion Monitoring: Continuous monitoring aids in detecting corrosion, enabling
proactive maintenance for pipeline longevity.

Mechanical Damage and External Interference Detection: VIDUR detects mechanical
damage and external interference, preventing leaks and failures.

Particle Movement Quantification: VIDUR quantifies particle movement to prevent
obstructions that can impede pipeline operations.

Real-time Data and Mobile App Integration: VIDUR offers real-time data collection and
analysis through a mobile app, empowering operators with instant access to critical
information for efficient decision-making.

VEDA: Advanced Photonic Sensing Technology for Pipeline Integrity Management

VEDA gathers crucial data for pipeline integrity management, including vibration

patterns, surface conditions, traffic stats, vehicle 1D, and structural health diagnostics, VEDA
brings several advantages to the table:

Vibration Monitoring: By continuously monitoring vibrations around the pipeline, VEDA
provides valuable insights into ground movements that might impact the pipeline's stability.
Early detection of such issues allows pipeline operators to implement timely measures and
prevent potential damages.

Structural Health Diagnostics: VEDA's ability to analyse surrounding vibrations aids in
assessing the structural health of the pipeline. It can detect anomalies like cracks or
deformations, enabling proactive maintenance to ensure the longevity and safety of the
pipeline.

Real-time Monitoring: VEDA's effectiveness in challenging terrains ensures uninterrupted
and continuous monitoring of the pipeline. This real-time monitoring capability allows for swift
responses to any emerging issues, reducing the likelihood of unexpected failures and
minimizing downtime.

Enhanced Safety and Efficiency: Incorporating VEDA into pipeline integrity management
practices enhances overall safety and efficiency. The system's comprehensive monitoring
capabilities empower operators to take proactive measures and optimize maintenance
efforts, thereby ensuring smooth pipeline operations.
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AUM: Pioneering Pipeline Safety with Advanced Air Quality Monitoring

AUM enhances Pipeline Integrity Management with advanced air quality monitoring

capabilities, ensuring pipeline safety and reliability.

Fugitive Gases Monitoring: AUM detects gas leaks and emissions, enabling prompt action
to prevent environmental contamination.

Fire and Smoke Detection: AUM's capabilities detect fire incidents and smoke from leaks,
minimizing safety risks.

Gas Analysis of the Pipeline: AUM enables in-line gas analysis, providing real-time insights
into the composition of gases within the pipeline. AUM's continuous monitoring of gas
properties ensures that the transported gas quality meets industry standards, guaranteeing
product integrity, and minimizing risks.

Environmental Parameter Monitoring: AUM tracks temperature, humidity, and air direction
to identify stress factors affecting pipeline integrity.

Early Warning System: AUM's early leak detection prevents major failures.

Proactive Maintenance: Real-time data empowers proactive maintenance, reducing
downtime and optimizing resources.

Emergency Response Optimization: AUM's data-driven approach optimizes emergency
responses by providing instant information.

Compliance and Safety Standards: AUM aligns with regulatory requirements, ensuring
environmental and public safety.

BIG DATA & Al

The integration of VIDUR, VEDA, and AUM with Big Data enhances their capabilities by

enabling real-time data collection, analysis, and visualization. Here's how the devices leverage
big data to provide comprehensive insights for pipeline integrity management:

Data Collection and Analysis: VIDUR, VEDA, and AUM collect real-time data on vibrations,
ground strains, air quality, and environmental factors around the pipeline.

Advanced Analytics for Early Detection: Big data analytics algorithms are used to detect
leaks, corrosion, mechanical damage, and integrity threats promptly.

Proactive Maintenance and Optimization: Predictive maintenance minimizes downtime
and reduces maintenance costs while optimizing operations and resource allocation.
User-Friendly Insights: Real-time data is visualized on user-friendly dashboards and mobile
apps, facilitating data-driven decision-making.

Immediate Alerts and Compliance: Real-time alerts ensure quick responses to critical
events, while detailed reporting ensures regulatory compliance and safety standards
adherence.

In conclusion, VIDUR, VEDA and AUM, with their advanced photonic sensing technology,
revolutionize pipeline integrity management by providing contactless monitoring, early leak
detection, comprehensive data, and real-time insights, ensuring pipeline safety and reliability.
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