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Collaboration Driving Early Warning and Monitoring in
Hydro Projects

Telecon Systems Ltd. and Ministry of Power unite to enhance safety of hydroelectric projects in vulnerable hilly terrains through an advanced
alert system.

Partnership and Project Scope

= Telecon Systems Ltd. collaborated with the Ministry of Power (MoP) and NHPC Ltd. Faridabad.

= Developed an Internet Cloud-based software application for the Master Control Room (MCR) Portal.

= Targeted hydroelectric projects situated in hilly terrains prone to flash floods, landslides, and avalanches.

System Objectives and Importance

» Provide early, actionable alerts to reduce casualties and asset damage.

= Enable continuous environmental monitoring through integrated sensor data.
= Enhance preparedness and disaster response in high-risk zones.




Project Overview: AI&D System Design and Commissioning

Integrating advanced monitoring, Al forecasting, and communication for proactive flood risk management




Advanced Early Warning System
Features Driving Proactive
Disaster Management

ging real-time data, Al for ting wtegrated alerts for NHPC's

Continuous real-time monitoring of critical
water parameters enables timely hazard

Al-driven flood forecasting algorithms generate
predictive alerts, empowering effective preventive

detection and minimizes risk exposure. and response planning.

Integration with earthquake and

. : : Automated multi-channel alert dissemination
meteorological data from Indian Meteorological

ensures rapid, widespread notification,

Al-enhanced risk assessment improves

S predictive reliability, supporting proactive disaster
Department (IMD) enhances decision accuracy

! s significantly reducing emergency response times.
during emergencies. & y & gencyresp

management in complex mountainous terrains.




Challenge Overview: Addressing Disaster Risks in Hilly Regions

Overcoming terrain and infrastructure hurdles with technology and community readiness

= Difficult terrain hinders access
and monitoring capabilities

= Unpredictable weather
patterns increase disaster risk
uncertainty

» Common natural disasters
include flash floods and
avalanches

= Limited communication
infrastructure restricts real-
time data sharing

= Existing infrastructure requires
enhanced resilience for
disaster impact

= Leverages advanced
technologies and data-driven
insights for improved warning
accuracy

= Focuses on integrating
community engagement to
enhance preparedness

= Builds infrastructure resilience
to withstand natural disaster
impacts

= Fosters local preparedness to
improve overall disaster
response effectiveness




Core Pillars of the Early Warning Solution

Integrating technology, analytics, community, and infrastructure for effective disaster response

Robust Early Warning
Systems gathering
real-time
environmental data

Collects data from weather
stations, river gauges, and
seismic sensors for timely
hazard detection

Predictive Analytics
and Machine Learning
for accurate disaster
forecasting

Models forecast flash
floods, landslides, and
avalanches with enhanced
precision

Community
Engagement through
education and
training initiatives
Empowers residents with
knowledge and outreach
programs to enable
proactive response

Infrastructure
Resilience
strengthening critical
facilities

Reinforces key structures
and implements nature-
based mitigation to
withstand hazards

Advanced Technology
Integration using GIS,
drones, and IoT

Employs GIS mapping,
remote sensing, drones,
and loT devices to enhance
monitoring and response




Enhancing Disaster Readiness with Uttarakhand’s Early Warning

Control Room Operator
monitors alerts and
coordinates emergency
responses.

System

Leveraging real-time monitoring to protect hydroelectric projects and local communities

Local Residents receive
alerts and follow evacuation
protocols promptly.

Requires operational
infrastructure including
gauges, weather stations,
and communication
networks.

Trained operators
necessary to interpret data
and initiate timely
emergency actions.

lllustrates practical
implementation of Early
Warning and Monitoring
System in a high-risk
geographic area.
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Postconditions and Alternate Flow: Outcomes and System
Adaptability

Ensuring safety, response efficiency, and system resilience in flood events




Evaluation Criteria:
Measuring System
Effectiveness and

Impact

Defining key benchmarks to assess disaster resilience
contributions




Delivering Resilient Disaster Response Solutions

Comprehensive frameworks, validated prototypes, and detailed documentation ensure effective implementation and scalability




Impact: Advancing Disaster Resilience and Protection in Hilly Regions

Enhancing safety, preparedness, and sustainable risk management for mountain communities

Scalable model for

nationwide and global

application

= Adaptable for other high-risk
mountainous regions

= Supports sustainable
development and disaster risk
reduction goals
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Proactive Disaster Risk
Management via Advanced

Technology

Al-driven Early Warning System Secures Hydro Projects in Hilly Terrain




