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Whitepaper: Advantages and Use Cases of SARAHAI-Uv1.4 (SARAHAI-UTILITY loT) in
Utility Operations

1. Introduction

Modern utility operations rely on real-time monitoring, predictive analytics, and anomaly
detection to ensure efficiency, reliability, and security. SARAHAI-Uv1.4 (SARAHAI-UTILITY
loT) is a powerful real-time data ingestion, anomaly detection, and visualization tool
designed for utilities and industrial applications. It leverages Pattern-of-Life (PoL) Analysis
with Kernel Density Estimation (KDE), machine learning-based anomaly detection, and
real-time monitoring to enhance decision-making and operational intelligence.

This whitepaper explores the advantages, use cases, and benefits of SARAHAI-Uv1.4 in
various utility sectors, including power grids, water distribution, smart city
infrastructure, and industrial operations.

2. Key Advantages of SARAHAI-Uv1.4
2.1. Real-Time Data Ingestion & Anomaly Detection

e Supports multi-source data ingestion from MQTT, logs, sensor networks, and
event streams.

o Detects real-time anomalies and risks using a combination of Machine Learning
(ML) and KDE-based PoL Analysis.

o Identifies operational deviations before they become critical failures, reducing
downtime and improving response times.

2.2. Pattern-of-Life (PoL) Analysis for Predictive Monitoring

¢ Unlike traditional threshold-based monitoring, PoL analysis learns the normal
behavioral patterns of a system and detects subtle deviations.

e Provides early warning indicators for potential equipment failures, security
breaches, or inefficiencies.

2.3. Historical Trend Analysis & Visualization

o Features a date-range selector that allows operators to analyze past trends and
patterns in sensor data.
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o Enables data-driven decision-making by correlating historical performance with
current conditions.

¢ Enhances root cause analysis for incidents by providing visual representations of
past anomalies and trends.

2.4. Edge Deployment for Local Al Processing

¢ Processes data at the edge for low-latency anomaly detection and offline
analytics.

e Reducesreliance on cloud-based computation, making it ideal for remote utility
sites, industrial plants, and loT-enabled grids.

2.5. Multi-Protocol Traffic Monitoring & Zero Trust Network Access (ZTNA)

e Monitors and analyzes multi-protocol traffic, allowing integration with existing
SCADA, industrial control systems (ICS), and loT frameworks.

e Supports Zero Trust Network Access (ZTNA) for enhanced security and access
control.

2.6. Flexible Data Export & Integration with Enterprise Tools

e Supports Structured OpenDocument (ODT/ODS) Export, allowing seamless
integration with enterprise reporting and compliance tools.

o Easily integrates with Grafana dashboards for advanced visualization.
2.7. Customizable Policy & Threshold Adjustments in Ul

e Operators can fine-tune anomaly detection sensitivity based on historical trends

and system priorities.

e Policies can be adjusted dynamically to respond to seasonal variations,
operational load changes, and maintenance schedules.

3. Use Cases in Utility Operations
3.1. Power Grid Monitoring & Smart Energy Management
Challenges:

o Power grids experience load fluctuations, transformer failures, and cyber
threats.
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o Traditional monitoring relies on fixed threshold alarms, which often generate false
positives or miss gradual failures.

How SARAHAI-Uv1.4 Helps:

e Uses PolL analysis to learn normal grid behavior and detect deviations in voltage,
frequency, and load.

e Reduces the risk of outages by identifying early warning indicators of transformer
degradation or substation anomalies.

¢ Integrates with loT-enabled smart meters to optimize demand response
strategies.

3.2. Water Utility & Leak Detection Systems

Challenges:
o Water utilities face leakages, pressure anomalies, and inefficient distribution.
e Manualinspections are costly and slow.

How SARAHAI-Uv1.4 Helps:
e Uses Pol analysis to establish baseline water usage patterns.

¢ Detects leaks, pressure anomalies, and unauthorized access to water
infrastructure in real-time.

e Enables predictive maintenance by identifying infrastructure at risk of failure.
3.3. Smart City Infrastructure Monitoring
Challenges:

o Managing streetlights, traffic systems, and environmental sensors requires
continuous monitoring.

e Cyber threats and anomalous network activity can disrupt critical infrastructure.
How SARAHAI-Uv1.4 Helps:

e Monitors real-time sensor networks for traffic flow, pollution levels, and energy
consumption.

o Detects network anomalies that may indicate cyberattacks on smart city
infrastructure.
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e Provides historical trend analysis to optimize energy efficiency and urban
planning.

3.4. Industrial & Manufacturing Process Optimization
Challenges:
¢ Unexpected equipment failures lead to costly downtime.

« Traditional monitoring lacks predictive analytics and cannot detect slow
degradation.

How SARAHAI-Uv1.4 Helps:

¢ Monitors vibration, temperature, and energy consumption of industrial
equipment.

e Uses Pol analysis to detect early signs of wear and tear.

o Enables preventive maintenance scheduling, reducing unplanned outages.
3.5. Cybersecurity & Intrusion Detection in Critical Infrastructure
Challenges:

o Cyberattacks on utilities target SCADA systems, loT devices, and industrial
networks.

e Standard intrusion detection systems (IDS) rely on signature-based detection,
missing unknown threats.

How SARAHAI-Uv1.4 Helps:

o Uses behavioral-based intrusion detection to detect unusual network traffic
patterns.

o Identifies zero-day attacks by recognizing deviations from normal operational
behavior.

e Supports ZTNA integration, ensuring secure access controls.

4. Benefits for Utility Operations

Benefit Description
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. o Reduces manual inspections and automates anomaly
Operational Efficiency .
detection.

. Enables preventive maintenance, reducing downtime and
Cost Savings ]
repair costs.

. Detects cyber threats, unauthorized access, and network
Enhanced Security

anomalies.
Improved Decision- Provides historical and real-time insights for data-driven
Making actions.

Can be deployed on edge devices, cloud environments, or

Scalability i .

hybrid architectures.
Regulatory Helps utilities meet safety, environmental, and cybersecurity
Compliance standards.

5. Conclusion

SARAHAI-Uv1.4 (SARAHAI-UTILITY) is a game-changer for utility operations, offering real-
time monitoring, anomaly detection, and predictive insights. By integrating PoL
analysis, machine learning, and edge Al processing, utilities can improve efficiency,
security, and reliability.

With its ability to detect deviations early, visualize historical trends, and adapt to
dynamic environments, SARAHAI-Uv1.4 is an essential tool for power grids, water
utilities, smart cities, and industrial automation.

For further inquiries or integration support, contact Tensor Networks Inc.
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Below is a comparison table for SARAHAI-Uv1.4 (SARAHAI-UTILITY) against similar
utility and anomaly detection solutions. This follows the format used in the SARAHAI-
FWv1.5 comparison.

SARAHAI-Uv1.4
Feature (SARAHAI- Splunk Datadog
UTILITY)

IBM Microsoft
QRadar Sentinel

Real-Time Data
Ingestion (MQTT, Logs, Yes Yes Yes Yes Yes
Sensors, Events)

Pattern-of-Life (PolL)

A Y N N N N
Analysis Using KDE & ves X No X No XNo X No

2 Y e Y Y
Machine Learning-Based Yes (Hybrid S Yes 2 Yes & Yes Yes (ML-
(ML- (ML- (ML-

Anomaly Detection ML + KDE) Based)
Based) Based) Based)

Historical Trend Analysis

V' I( 4 Y 4 Y v B 4 Y

(Date-Range Selection) & ves 2 ves & Yes & Yes & Yes
Edge Deployment (Local

& P .y ( Yes X No X No X No X No
Al Processing)
Multi-Source Data
Analysis (Logs, Packets, Yes Yes Yes Yes Yes
Events)
Real-Time Anomaly &

y Yes Yes Yes Yes Yes

Risk Detection

Anomaly Highlighting (Ul Yes (Color

N Y Y o Y
Visualization) Coded) X No [ Yes & Yes [4 Yes

Zero Trust Network

Access (ZTNA) Yes X No X No Yes Yes
Integration
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Feature

Multi-Protocol Traffic

Monitoring

Real-Time Traffic
Visualization

Entity & Threat
Clustering

Structured
OpenDocument
(ODT/ODS) Export

Behavioral-Based
Intrusion Detection

Policy & Threshold
Adjustments in Ul

Grafana Dashboard
Integration (Demo)

SARAHAI-Uv1.4
(SARAHAI-
UTILITY)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Key Differentiators of SARAHAI-Uv1.4

Splunk

Yes

Yes

Yes

X No

Yes

X No

Yes

Datadog

Yes

Yes

Yes

X No

Yes

Yes

Yes

IBM
QRadar

Yes

Yes

Yes

X No

Yes

Yes

Yes

Microsoft
Sentinel

Yes

Yes

Yes

X No

Yes

Yes

Yes

o Pattern-of-Life (PoL) Anomaly Detection using Kernel Density Estimation
(KDE). This is not found in Splunk, Datadog, QRadar, or Microsoft Sentinel.

o Edge Deployment Support for local Al processing, allowing offline or low-
latency anomaly detection.

. Anomaly Highlighting in Ul, with red markers for anomalies and real-time

visualization of detected threats.

. Structured OpenDocument Export (ODT/ODS), enabling direct integration with
office productivity tools.
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. Policy & Threshold Adjustments in Ul, allowing users to tune anomaly
detection sensitivity.

This comparison showcases how SARAHAI-Uv1.4 stands out in PoL anomaly detection,
edge Al deployment, and flexible visualization tools, making it a powerful real-time
utility for anomaly detection and risk management.

Would you like any refinements or additions to the comparison? %’
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