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Executive Summary

Industrial organisations have accumulated decades of operational expertise in their machinery, production processes,
fleet operations and infrastructure. Until recently, that expertise was trapped: the machines ran, the equipment aged,
and the only way to know something was wrong was to wait for it to break, or to schedule costly preventive interventions
on timetables that bore no relationship to actual asset condition. Industrial IoT changes this fundamentally. When
machines are instrumented, their data is continuous, their condition is legible, and the decisions that govern
maintenance, production planning and energy consumption can be made before problems occur rather than after they

materialise.

Genialcloud Powua IoT is the edge connectivity and sensing layer of the Genialcloud Powua Intelligence Platform. It is not
a standalone monitoring tool, it is the physical-world data acquisition infrastructure that feeds the analytics, Al and
alerting capabilities of Genialcloud Powua, extending the Genialcloud platform from business process management into
the real-time operational heartbeat of the enterprise. Its Edge Gateway collects data from any sensor, PLC, SCADA system
or smart device using a protocol-agnostic architecture that supports MQTT, OPC-UA, Modbus, HTTP, FTP, SSH, SNMP,
JDBC, WMI and IP Socket. The Control Unit (CU) extends this capability to mobile assets, vehicles, agricultural equipment

and transport fleets, with integrated GPS and cellular connectivity.

The platform is deliberately positioned as horizontal. The same edge architecture that monitors CNC machines for

vibration anomalies in a precision manufacturing plant also monitors turbine temperatures in an energy facility, tracks
vehicle telemetry across a distribution fleet, and measures environmental parameters across an agricultural operation.
This horizontal applicability is its competitive strength: a single investment in edge infrastructure produces operational

intelligence across every asset-intensive function of the organisation.

$54B+ -40% -30% 94%

Industrial Edge Unplanned Downtime Maintenance Costs Failure Prediction
Market 2025 Industry benchmark Condition-based vs. Al model accuracy on
Growing at 13.5% CAGR (Deloitte) scheduled sensor data

29B+ Any Edge + €340K+

Connected Devices Protocol Support Cloud Architecture Avg Annual ROI
2030 MQTT - OPC-UA - Modbus Local Al inference + 200 machines, 2
IDC global forecast -9 more Powua stack production sites

What This Document Covers

This white paper explores the industrial loT challenge that Genialcloud Powua IoT is built to solve, examines
the Edge Gateway and Control Unit architecture in depth, covers the three core capability pillars (monitoring
and alerts, sensors and measurements, real-time performance), addresses integration with ERP, MES, CMMS
and analytics platforms, presents sector deep-dives and three client outcomes, and explains why the choice of
edge platform partner matters as much as the platform itself.
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Whether you are a COO seeking to eliminate unplanned production stoppages, a Plant Manager who needs real-time
visibility across multiple production sites, an IT Director evaluating an loT platform that must integrate with existing
enterprise systems, or a C-Level leader building the business case for Industry 4.0 investment, this document is written

for you.
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1. The Industrial Visibility Problem
Why Machines That Run Are Not Necessarily Machines That Are Under Control

The defining characteristic of unmanaged industrial assets is that they fail without warning. A bearing runs at slightly
elevated vibration for six weeks before seizing. A hydraulic pump develops a thermal signature that indicates seal
degradation two months before a catastrophic leak. A vehicle engine accumulates wear patterns that a predictive model
could identify three weeks before roadside failure. None of these failures were sudden, they developed slowly, signalling

their approach continuously through data that no system was collecting.

This is the industrial visibility problem: not that machines fail, but that they fail without being monitored. The gap
between what machines communicate and what organisations can act on is the gap that industrial 10T exists to close.
According to Deloitte research, industrial manufacturers lose $50 billion annually to unplanned downtime, with the
median cost of a single unplanned downtime event exceeding $125,000 per hour across industries. In automotive
manufacturing, that figure exceeds $2.3 million per hour. These are not costs that better maintenance scheduling can

eliminate, they require continuous condition monitoring that only l1oT instrumentation can provide.

Three Operational Failure Modes

When maintenance is triggered by failure rather than condition, the cost is not
just the repair, it is the production stoppage, the emergency parts procurement,
the expedited labour, and the cascade of schedule disruptions that flow from an
unplanned shutdown. Reactive maintenance is the most expensive maintenance
strategy and the one that continuous loT monitoring is most directly designed to
eliminate.

Reactive Maintenance

Time-based maintenance schedules prevent some failures but create their own
inefficiencies: assets with remaining useful life are serviced unnecessarily, while

Scheduled Preventive assets that degrade faster than expected fall between service intervals.
Maintenance Condition-based maintenance, triggered by actual asset health rather than
elapsed time, consistently outperforms scheduled approaches in both cost and
reliability.

Human inspection at scheduled intervals provides a point-in-time snapshot of
asset condition, not a continuous view. A critical condition that develops between

Manual Inspection Gaps inspections is invisible until the next scheduled visit, or until it becomes a failure.
Continuous sensor monitoring eliminates inspection gaps by maintaining a
permanent real-time record of asset condition.

The Industry 4.0 Market Context

The industrial IoT edge computing market reached $54.5 billion in 2025 and is forecast to grow at 13.5% annually through
2030. The lloT platform market is valued at $11 billion in 2025, growing at 13.4% annually. These growth rates reflect the
structural transition underway in industrial operations: organisations that have operated on reactive and scheduled
maintenance strategies for decades are deploying continuous sensor monitoring, edge computing and Al-driven

predictive models, not because the technology is new, but because the economics are now unambiguous. Across
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industries, predictive maintenance adopters report an average of 35-50% reduction in unplanned downtime and 25-40%
reduction in maintenance costs. 10T Analytics reports that 95% of predictive maintenance adopters record positive ROI,

with 27% achieving full cost recovery within one year.

From Data Gap to Operational Intelligence

The industrial visibility problem is not a technology gap, it is a data gap. Machines are producing condition
signals continuously. The question is whether the organisation has the infrastructure to collect those signals,
the platform to process them, and the intelligence layer to transform them into maintenance decisions,
production alerts and energy optimisation actions. Genialcloud Powua loT is that infrastructure.
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2. Introducing Genialcloud Powua loT

The Edge Sensing Layer of the Powua Intelligence Platform

4 C-LEVEL @ @ IT DIRECTOR

Genialcloud Powua loT is the edge connectivity and data acquisition layer of the Genialcloud Powua Intelligence Platform.
Its role is specific and foundational: to connect the physical world of industrial machines, infrastructure, vehicles and
sensors to the analytical, Al and alerting capabilities of Powua, and through Powua, to the broader Genialcloud business
operating platform. It is not a standalone monitoring system. It is the sensing infrastructure that makes the intelligence

capabilities of Powua possible in industrial and physical-world contexts.

Architecture: Edge Gateway and Control Unit

5 Powua loT Edge Gateway @ Powua loT Control Unit (CU)

® Protocol-agnostic data acquisition from any e Designed for mobile and vehicle-based asset
industrial device monitoring

e Native support: MQTT, HTTP, FTP, SSH, SNMP, e Integrated GPS and cellular connectivity for real-
JDBC, WML, IP Socket, Modbus, OPC-UA time location tracking

® Real-time pre-processing and local Al inference at e Applicable to automotive, transport and
the edge agricultural sectors

e Buffering and resilience — continues operating e CAN Bus, NMEA and vehicle telemetry data
without cloud connectivity acquisition

® Auto-provisioning system for rapid deployment at e Driver behaviour and safety monitoring
scale e Remote diagnostics and fleet performance visibility

e QOTA (Over-the-Air) updates for remote firmware

- . ® Pre-integrated in specialised control units for
and configuration management

transport sector
e Available pre-integrated in certified hardware
gateways

GENIALCLOUD POWUA 10T — EDGE-TO-CLOUD ARCHITECTURE: FROM SENSOR TO ACTIONABLE INSIGHT
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Genialc] 5 10T — Edge-to-Cloud

Genialcloud Powua loT, Edge-to-Cloud Architecture: from sensor and device layer through Edge Gateway processing to cloud intelligence
dashboards, Al models, alerts and ERP integration

What Powua loT Enables — and What It Does Not Replace

Genialcloud Powua loT is the data acquisition infrastructure. It does not provide standalone analytics, business

intelligence or Al modelling. These capabilities are delivered by Genialcloud Powua, the analytics and Al platform that
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connects to Powua loT's data streams and transforms them into dashboards, predictive models, anomaly alerts and
operational recommendations. This architectural separation is deliberate: it means organisations can deploy Powua loT to
instrument their assets while using whatever analytics platform, Genialcloud Powua, Power BI, Tableau, or their existing
SCADA analytics environment, to consume that data. The edge infrastructure is not locked to a single analytics

destination.

Horizontal Design — Vertical Configuration

The same edge architecture that monitors vibration on a CNC machine floor also collects thermal signatures from
transformer substations, tracks GPS telemetry from a logistics fleet, and measures soil moisture across an agricultural
operation. The protocol support, the gateway architecture and the data streaming infrastructure are common. The
sensor configurations, measurement parameters, alert thresholds and integration endpoints are configured per
deployment. This horizontal design with vertical configurability is what makes a single platform investment applicable

across the full breadth of an organisation's asset-intensive operations.

The Physical-World Intelligence Layer

Genialcloud Powua loT is the physical-world data layer of the Genialcloud Intelligence Platform, the
infrastructure that connects what machines know about themselves to what the organisation's analysts, Al
models and operational dashboards can act on. Without this edge layer, the organisation's intelligence
capabilities stop at the IT boundary. With it, they extend to every connected asset in the physical world.
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3. Monitoring and Alerts
From Asset Status to Operational Intelligence in Real Time

4 C-LEVEL | A OPERATIONS]

The monitoring and alerting capability of Genialcloud Powua loT transforms continuous sensor data into actionable
operational intelligence. It provides a single portal through which plant managers, maintenance engineers and
operational leaders can see the status of every monitored asset in real time, their current operational metrics, their
performance trends, their alert conditions and their geographic position, without switching between systems or waiting

for manual reports.

@ O ®  cppoenislcovd.com — Geniakloud Powua loT
GENIALCLOUD POWUA 10T — ASSET MONITORING CONSOLE
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CONCEPT ILLUSTRATION
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Genialcloud Powua loT, Asset Monitoring Console: geographic asset map with live status indicators, real-time alert management queue, OEE
gauges and downtime tracking dashboard

Real-Time Asset Status Monitoring

e Monitor the operational status of every connected asset, online, degraded, offline or in maintenance, from a single
unified portal

e Track performance metrics in real time: vibration amplitude, temperature, current draw, pressure, RPM, energy
consumption and any custom measurement parameter defined for the asset

e Resource and device status displayed against collected metrics, configurable thresholds trigger status changes
automatically

e Geographic map views with real-time asset location and status overlay, critical for multi-site operations and
distributed fleet management

e Automatically calculate downtime and SLA performance by incident type and resource category, the data required
for maintenance efficiency reporting and plant performance benchmarking

Multi-Condition Alert Engine

Genialcloud Powua IoT's alert engine supports the full complexity of industrial condition monitoring. Alerts are not
limited to single-parameter threshold crossings, they can be defined across multiple simultaneous conditions, combining
parameters from the same asset or across related assets. A predictive failure alert might combine elevated vibration,
increasing temperature trend and rising current draw on the same motor: three individually normal-range readings that,
in combination, indicate bearing degradation. Single-parameter alerting misses this pattern. Multi-condition alerting

catches it.

e Create alerts based on any combination of measurement parameters across monitored entities
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e Define alert conditions using comparative operators, trend detection, rate-of-change thresholds and time-window
analysis

o Alert severity levels: informational, warning and critical, with configurable escalation paths and notification
channels

e Notifications via email, SMS, push notification and webhook to downstream systems
e Alert suppression rules to prevent notification storms during planned maintenance windows

e CMMS integration: alerts automatically create work orders in connected maintenance management systems

Geographic Visualisation and Asset Mapping

For organisations with distributed assets, multiple production sites, field-deployed infrastructure or vehicle fleets,
geographic visibility is as operationally important as metric monitoring. Genialcloud Powua IoT provides real-time
geographic mapping of all connected assets on both custom facility maps and standard geographic map layers. A plant
manager can see the status of every machine in a production layout. A fleet manager can see every vehicle's location,
status and telemetry on a live map. An infrastructure operator can see the status of every monitored substation or

pipeline sensor geographically positioned.

Alert Before Failure, Not After

The operational value of real-time monitoring is not the data it collects, it is the decisions it enables. A
maintenance team that receives an alert at 7 AM that a bearing on CNC-03 is showing anomalous vibration
can schedule an intervention during the planned 9 AM break rather than responding to a production stoppage
at 2 PM. The machine runs. The schedule holds. The cost of the unplanned stoppage never materialises. This is
the value that continuous monitoring delivers.
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4. Sensors, Measurements and Protocols

Protocol-Agnostic Data Acquisition from Any Industrial Device

@ IT DIRECTOR [l O ENGINEERING

The first challenge of industrial IoT is not analytics, it is connectivity. Industrial facilities are characterised by the
heterogeneity of their equipment: PLCs from multiple manufacturers running different protocols, SCADA systems from
different eras, smart sensors using modern loT standards, legacy equipment with analogue outputs, and vehicles with
proprietary CAN Bus architectures. A platform that requires all assets to speak the same protocol is not a platform for the
real world. Genialcloud Powua loT addresses this through genuine protocol agnosticism: a single Edge Gateway that

acquires data from any device, regardless of the communication standard it uses.

GENIALCLOUD POWUA IOT — SUPPORTED PROTOCOLS & INTEGRATION STANDARDS

Industrial Protocols. Field Protocols

[ ]
IT & Web Protocols Cloud & Enterprise
[

Genialeloud Powus IoT — Pratocol Support & Integration Standards | avantune.com

Genialcloud Powua IoT, Supported Protocols and Integration Standards: industrial field protocols, IT and web protocols, and enterprise
integration standards all supported natively through the Universal Adapter architecture

Native Protocol Support

Genialcloud Powua loT provides native support for the following interfacing protocols, covering the full spectrum of

industrial, IT and loT communication standards:

% Industrial Field Protocols 2 loT & Web Protocols @ Enterprise & IT Protocols

e Modbus TCP/RTU — PLCs e MQTT — lightweight loT ® SNMP — network device
and field devices messaging monitoring

® OPC-UA — industrial ® HTTP/HTTPS — web ® JDBC — relational database
automation standard services connectivity

e Profibus — process ® FTP/SFTP — file-based data e  WMI — Windows system
automation transfer monitoring

® RS-485/RS-232 — serial ® SSH — secure remote access e |P Socket — generic TCP/UDP
interfaces e WebSocket — real-time e AMQP — message queuing

® CAN Bus — vehicle and bidirectional

equipment networks

Sensor and Measurement Acquisition

Temperature, vibration (accelerometers), pressure, flow, humidity, acoustic
Industrial Sensors emission, current, voltage, power quality, level, proximity, and any 4-20mA or
digital I/O signal. The Edge Gateway handles signal conditioning and engineering

www.avantune.com - info@avantune.com Page 11



AVANTUNE . GENIALCLOUD POWUA I1OT WHITE PAPER - 2026

unit conversion natively.

Direct connection to Siemens, Allen-Bradley, Mitsubishi, Schneider and other
PLC and SCADA Integration major PLC manufacturers via Modbus and OPC-UA. SCADA historian data
accessible via JDBC and OPC-UA interfaces. No proprietary middleware required.

MQTT-enabled smart sensors, LoORaWAN devices via MQTT bridge, edge sensors
with HTTP push, and any device that publishes to a standard IoT protocol. The
Gateway normalises diverse formats into a consistent data model.

Smart Devices and loT
Sensors

CAN Bus vehicle data via the Powua CU Control Unit: engine parameters, fuel
consumption, GPS telemetry, driver behaviour metrics, fault codes
(OBD-11/J1939). Pre-integrated in specialised hardware for automotive, transport
and agricultural applications.

Vehicle and Mobile Assets

Measurement Definition and Metadata

Genialcloud Powua IoT allows the definition of which measurements to collect, at what polling frequency, and with what
metadata association. Each connected resource can be annotated with organisational metadata, asset ID, plant, line, cost
centre, asset type, criticality rating, that flows through to every downstream alert, dashboard and Al model. This
metadata architecture is what allows the analytics layer to answer not just 'what is the vibration of machine X' but ‘'what

is the vibration trend across all critical machines on production line 3 this week'.

Connecting Legacy Assets Without Replacing Them

Protocol heterogeneity is the primary technical barrier to industrial loT adoption. Organisations that require a
'rip and replace' approach, removing existing equipment to install loT-compatible replacements, face
investment scales and operational disruptions that make broad loT deployment impractical. Genialcloud
Powua loT connects to existing equipment through its existing protocols, preserving the organisation's
infrastructure investment while adding the sensing layer it needs to enter continuous condition monitoring.
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5. Real-Time Performance and Platform Management

A Single Portal for Every Connected Asset and Service

@ IT DIRECTOR |l A OPERATION

Industrial 1oT deployments can span hundreds of machines, dozens of sites and thousands of measurement points.
Managing this complexity, provisioning new assets, configuring measurements, sharing dashboards with operational
teams, managing user access, applying firmware updates, requires a management layer that scales with the deployment.
Genialcloud Powua loT provides this through a single portal that covers the complete lifecycle of every connected asset

and every activated service.

@ O ® | =cooenialcoud.com — Geniakloud Powua loT / Predictive

GENIALCLOUD POWUA IOT — PREDICTIVE MAINTENANCE DASHBOARD
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Genialcloud Powua loT, Predictive Maintenance Dashboard: machine health scores, failure probability over 30 days, remaining useful life
indicators, prioritised maintenance queue and vibration trend analysis

Single Portal, Complete Service Management

e Single portal to access all oT resources and their associated services, no separate management consoles for
gateway configuration, alert management, sensor calibration and dashboard administration

e Complete management of activated services: modify configurations, adjust measurement parameters, update
alert thresholds and share service views with authorised users without IT intervention

e Single sign-on (SSO) via OAuth 2.0, users authenticate once against the organisation's identity provider and access
Powua loT alongside all other Genialcloud applications

e Role-based access control: plant managers see their sites, fleet managers see their vehicles, corporate operations
see everything, access boundaries defined by organisational role, not by manual user administration

Asset Provisioning and Configuration

Deploying a new asset into Genialcloud Powua loT follows a structured provisioning process that ensures every device is
correctly configured before data collection begins. The auto-provisioning system for Edge Gateways allows rapid
deployment at scale: a gateway installed at a new site can be remotely configured and activated without on-site IT
intervention. For sensor-level provisioning, the platform provides guided configuration workflows for each supported

protocol type, with measurement validation before deployment goes live.

e Provisioning and configuration process for sensors, gateways, PLCs and smart devices

e Auto-provisioning system for Edge Gateways, remote activation and configuration

e Measurement definition: specify parameters to collect, polling frequencies and engineering units

e Metadata association: link monitored resources to organisational structure (plant, line, asset type, criticality)

e OTA updates: firmware and configuration updates pushed remotely to all gateway instances
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Integration with Support and Maintenance Systems

Genialcloud Powua IoT is built as an integration-first platform at the operational layer, just as Genialcloud TEM + Time
and Genialcloud Facsys are at the workforce and document layers. It integrates natively with CMMS (Computerised
Maintenance Management Systems), when an alert condition is triggered, a work order can be created automatically in
the CMMS, pre-populated with the asset ID, fault description, measurement data and recommended action. This closes

the loop between condition monitoring and maintenance execution without manual data transcription.

One Portal, One Source of Truth

The operational value of a single portal is not convenience, it is consistency. When every asset's condition
data, every alert, every service configuration and every user access right is managed in one place, the
organisation has a single source of truth for its IoT infrastructure. There is no gap between what the
monitoring system reports and what the maintenance system acts on. This integration eliminates the manual
handoff that is the primary source of delay and error in industrial maintenance workflows.
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6. Predictive Maintenance at Enterprise Scale

From Reactive Repair to Condition-Based Precision

4 C-LEVEL [l A OPERATIONS l O ENGINEERIN

Predictive maintenance is the highest-value use case for industrial 10T, and the one that most directly justifies the
infrastructure investment. It shifts maintenance from a cost centre that responds to failures into a managed process that
prevents them. The financial case is consistently strong: across industries, predictive maintenance programmes deliver
35-50% reduction in unplanned downtime, 25-40% reduction in maintenance costs, 20% improvement in equipment
lifespan and 5-15% improvement in Overall Equipment Effectiveness. The US Department of Energy documents a
potential 10x ROI on predictive maintenance programmes, and loT Analytics reports 95% of adopters achieving positive
ROI.

How Genialcloud Powua loT Enables Predictive Maintenance

The foundation is continuous sensor data: vibration accelerometers, thermal sensors, current transducers, pressure
sensors and acoustic emission sensors provide the physiological data of each machine. The Edge Gateway collects this
data at the sampling frequency the asset requires, a high-speed rotating component may require 1,000 Hz vibration
sampling; a slow-cycling hydraulic system may require 1 Hz pressure sampling. The gateway normalises this data and
streams it to the Powua intelligence layer, where Al models trained on the organisation's own historical data learn what

healthy looks like for each specific asset and detect deviations before they become failures.

Failure Prediction Scenarios

Vibration signature analysis detects bearing wear, imbalance, misalignment and
resonance conditions. Temperature trending on motor windings identifies

Rotating Machinery electrical degradation. Combining these signatures with operational parameters
(load, speed, duty cycle) allows prediction of remaining useful life with 90-95%
accuracy.

Pressure sensor trending detects seal degradation, valve wear and pump
efficiency decline. Flow measurement anomalies indicate blockages or leaks.
Temperature rise in hydraulic fluid indicates contamination or heat exchanger
degradation. These conditions develop over weeks; sensor monitoring catches
them.

Hydraulic and Pneumatic
Systems

Current signature analysis (CSA) detects motor rotor bar cracks, stator winding
faults and bearing degradation through subtle changes in the motor's current
draw pattern, without physical access to the motor. Power quality monitoring
detects harmonic distortion, voltage sags and power factor deterioration.

Electrical Systems

Infrared and contact temperature sensors identify hotspots in electrical cabinets,
transformer overloading, friction points in mechanical systems and thermal
bridges in insulation. Thermal monitoring is among the most reliable predictors of
imminent failure across all asset categories.

Thermal Monitoring

www.avantune.com - info@avantune.com Page 15
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Integration with CMMS and Maintenance Workflows

Predictive maintenance produces value only when predictions are acted upon. Genialcloud Powua loT closes the loop
between condition monitoring and maintenance execution through CMMS integration. When the Al model predicts that a
bearing on CNC-03 has a 68% probability of failure within 14 days, the platform can automatically create a work order in
the CMMS with the asset ID, predicted failure mode, recommended action and urgency classification. The maintenance
planner receives a pre-populated work order rather than a manual alert to investigate. The intervention is planned, the

part is procured, and the maintenance window is scheduled, all without manual data transcription between systems.

The ROI of Prediction

The economic argument for predictive maintenance is not theoretical, it is documented at scale. Deloitte
Analytics Institute estimates that manufacturing companies implementing Al-driven predictive maintenance
achieve up to 25% reduction in maintenance costs. Industry-wide, predictive programmes consistently deliver
30-50% downtime reduction. The question is not whether the ROI exists, it does, with 95% of adopters
reporting positive returns. The question is what edge infrastructure enables those Al models to run on the
organisation's actual assets.
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7. Fleet, Vehicle and Mobile Asset Intelligence
The Control Unit and Automotive-Grade Connectivity

4 C-LEVEL | A OPERATIONS]

A significant portion of industrial asset value sits outside the factory fence. Commercial vehicle fleets, agricultural
machinery, construction equipment and field-deployed infrastructure all represent critical assets whose condition,
location and operational efficiency directly affect business performance, but whose physical mobility makes them
impossible to monitor through fixed sensor installations. The Genialcloud Powua loT Control Unit (CU) extends the edge
platform's capabilities to these mobile assets, with integrated GPS and cellular connectivity that transforms every vehicle

and mobile asset into a continuously reporting data source.

Control Unit Capabilities

CAN Bus and OBD-I1/J1939 data acquisition: engine RPM, coolant temperature, oil
pressure, fuel consumption, battery voltage, fault codes and hundreds of vehicle-
specific parameters. Direct integration with the vehicle's electronic systems
without additional sensors.

Vehicle Telemetry

Real-time location tracking with configurable reporting frequency. Geofence

GPS and Location alerts when assets enter or leave defined zones. Route analysis and journey
Intelligence reconstruction. Distance, speed and idle time reporting for fleet cost
management.

Harsh braking, rapid acceleration, excessive speed and aggressive cornering
detection. Driver scoring and performance benchmarking. Fatigue monitoring via
trip duration tracking. Safety compliance reporting for regulatory obligations.

Driver Behaviour and
Safety

Soil condition sensors, implement position, PTO engagement, field coverage
Agricultural Equipment mapping and yield monitoring integration for precision agriculture applications.
ISOBUS protocol support for modern agricultural machinery.

Transport and Logistics Applications

Genialcloud Powua IoT significantly improves operational performance across transport and logistics operations. Real-
time vehicle location visibility enables dynamic route optimisation and delivery exception management. Fuel
consumption monitoring combined with engine telemetry identifies maintenance-related efficiency degradation, a fuel
consumption increase of 8% on a specific vehicle is a maintenance signal before it becomes a breakdown. Driver
behaviour analysis reduces accident rates and insurance costs. Fleet-level maintenance prediction reduces roadside

failures and the associated costs of emergency breakdown response.

Mobile loT: Different Conditions, Same Intelligence

The extension of industrial 10T to mobile assets requires a fundamentally different connectivity model than
fixed-plant monitoring. Fixed sensors connect through plant Ethernet or local wireless to an on-premise
gateway. Mobile assets require embedded cellular connectivity, GPS positioning, and a Control Unit that
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operates reliably across varying network conditions, temperature extremes and vibration environments. The

Powua loT CU is built for these conditions, it is automotive-grade hardware designed for the physical realities
of mobile asset deployment.
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8. Integration Architecture

Connecting Powua loT to ERP, MES, CMMS and Analytics Platforms

Industrial 10T value is maximised when operational data from the physical world is connected to the enterprise systems
that govern production planning, maintenance management, quality assurance and financial reporting. Genialcloud
Powua loT is built as an integration-first platform: its data streams are designed to feed any ERP, MES, CMMS or analytics
system the organisation operates, not just Genialcloud Powua. This integration-first design reflects a fundamental

positioning principle, the edge infrastructure should enhance existing enterprise systems, not require their replacement.

Energy & |T — HORIZONTAL PLATFOR| Agriculture &
Utilities i

Manufacturing TN Soil sensors. Smart
& Industry

moniaring Imigation o

Pesk demand Westher data I

OFE - Pradictve HUAC - dccess
maitanance

Qualry control oy syems

Transport &
Logistics

Flesttracking
Driver safaty P
Route optimize

o
H:
Genialeloud Powu 18T — Horizontal Platform: Industry Uss Cazas | avantune. com

Genialcloud Powua loT, Horizontal Platform: use case applicability across manufacturing, transport and logistics, energy and utilities,
agriculture, smart buildings, and oil and gas, one edge infrastructure, six sector applications

ERP Integration

Connecting Powua loT data to ERP systems produces operational intelligence that neither system can generate
independently. Production order tracking in the ERP gains real-time machine availability data from the loT layer, the
scheduler knows whether Machine 7 is available before it books it. Asset management modules gain actual condition
data rather than age-based depreciation estimates. Energy consumption data from loT sensors feeds cost accounting with
actual utility costs per production order. The integration is bidirectional: the ERP's production schedule can configure

alert thresholds on the loT platform based on current order criticality.

e SAP S/4HANA and ECC: PM module integration, production order status, energy management

e Oracle Cloud SCM and E-Business Suite: asset management, maintenance work orders, production scheduling
e Genialcloud Proj: native integration as part of the Avantune platform ecosystem

e Microsoft Dynamics 365: asset management, production and supply chain integration

e NetSuite, Infor and Epicor: REST API connectivity with configurable data mapping

MES and Production System Integration

Manufacturing Execution Systems govern the real-time management of production on the factory floor. Integrating
Powua IoT with MES creates a closed loop between planned production and actual machine condition: the MES can

dynamically adjust production sequences based on loT-reported machine health, redirect orders from degraded
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machines to healthy alternatives, and generate maintenance holds when sensor data indicates a quality risk. OEE data
from loT sensors, availability, performance and quality metrics, feeds MES dashboards with continuous measurement

rather than shift-end manual reporting.

e Siemens Opcenter and MindSphere: OPC-UA native connectivity, OEE data exchange
e Rockwell FactoryTalk: EtherNet/IP and OPC-UA integration

e Aveva MES and Wonderware: REST APl and OPC-UA data feeds

e SCADA platforms (Ignition, WinCC, iFIX): OPC-UA historian integration

CMMS Integration

The integration between Powua loT and Computerised Maintenance Management Systems is the operational link that
converts predictive maintenance predictions into scheduled maintenance actions. When the Al model detects an
anomaly, the CMMS receives a work order with pre-populated asset data. When the CMMS records a completed
maintenance intervention, the loT platform can reset alert baselines and update asset health models to reflect the
intervention. This bidirectional integration creates a continuous improvement loop: maintenance history informs Al

model training, which improves prediction accuracy, which improves maintenance scheduling efficiency.

e IBM Maximo: REST API integration, asset health data exchange, predictive work order creation
e SAP PM /EAM: PM notification and work order creation via RFC and REST API

e |FS Maintenance: asset registry synchronisation and work order integration

e Custom CMMS: REST API with configurable payload mapping and webhook support

Analytics and Bl Platform Integration

Genialcloud Powua is the native analytics destination for Powua loT data, providing pre-built dashboards for asset
monitoring, OEE analysis, predictive maintenance models and energy management. Organisations that use third-party Bl
platforms can also consume Powua loT data streams via REST API, making loT telemetry available in Power BI, Tableau,
QlikView and any other platform that supports APl data connections. The data is the organisation's, it is not locked to a

single analytics tool.

loT as Enterprise Infrastructure, Not a Siloed Tool

The value of an integration-first architecture is that it positions the IoT platform as infrastructure that
enhances existing enterprise investments rather than requiring their replacement. Powua loT data flows to
the ERP, the MES, the CMMS and the analytics layer that the organisation has already deployed, contributing
operational intelligence to every system that can act on it, without requiring a rip-and-replace of proven
enterprise systems.
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9. Genialcloud Powua loT Across Industries
One Edge Platform, Six Sector Applications

The horizontal design of Genialcloud Powua loT's edge architecture, protocol-agnostic, sensor-agnostic, integration-first,
makes it applicable across every industry that operates physical assets. The platform's sector applicability is not a
positioning claim: it derives from the fact that the Edge Gateway's core capabilities (acquire, pre-process, buffer, stream)
are equally relevant whether the asset being monitored is a CNC machine, a wind turbine, a freight vehicle or a water
treatment plant. What changes across sectors is the sensor configuration, the alert logic and the integration endpoints, all

of which are configurable in the platform rather than hard-coded into the product.

Manufacturing and Industry

Manufacturing is the primary deployment environment for Genialcloud Powua loT. The use cases are dense and well-
characterised: CNC machine monitoring for spindle wear and tool life prediction; injection moulding press monitoring for
hydraulic pressure and cycle time analysis; conveyor system monitoring for motor current and belt tension; robotic cell
monitoring for axis deviation and joint wear. OEE measurement across production lines provides the KPI infrastructure for
continuous improvement programmes. Energy consumption monitoring per production line or per machine enables

energy cost allocation and consumption optimisation.

Transport, Logistics and Fleet Management

The Powua loT Control Unit is purpose-built for transport applications. Vehicle fleets, commercial trucks, delivery vans,
passenger vehicles, rail rolling stock, generate continuous telemetry from engine systems, brakes, tyres and electronics.
Predictive maintenance on fleet vehicles reduces roadside breakdowns, improves vehicle availability and lowers total cost
of ownership. GPS-based fleet tracking provides operational visibility for logistics management. Driver behaviour scoring
improves safety compliance and reduces insurance costs. The integration with route planning and fleet management
systems produces an operational picture that neither standalone telematics nor standalone fleet management can

achieve.

Energy and Utilities

Energy infrastructure, power generation, transmission and distribution equipment, is characterised by high asset value,
high maintenance cost and severe consequences of unplanned failure. Transformer monitoring (load, temperature,
dissolved gas analysis), generator monitoring (vibration, exhaust temperature, oil condition), and substation monitoring
(switchgear contact wear, busbar thermal imaging) are all deployable through the Powua loT edge architecture. Wind
turbine monitoring, gearbox vibration, blade loading, generator thermal signature, uses the same platform as factory
floor condition monitoring. Energy consumption optimisation across production facilities uses the same measurement

infrastructure as predictive maintenance.

Agriculture and Precision Farming
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The Control Unit's GPS and cellular connectivity, combined with soil sensor integration, enables precision agriculture
applications: soil moisture and nutrient monitoring with GPS-tagged field positioning, irrigation system control based on
soil condition data, weather station integration for agro-meteorological modelling, and agricultural equipment
monitoring (tractor engine health, implement performance, field coverage mapping). The same MQTT and HTTP
protocols that carry factory floor sensor data carry soil sensor data and weather station readings, the platform

infrastructure is common.

Smart Buildings and Infrastructure

Building management systems, HVAC equipment, access control infrastructure and safety systems all generate data that
Powua loT can acquire and stream to operational dashboards and Al models. HVAC compressor monitoring predicts
refrigerant leaks and compressor wear before they become system failures. Electrical panel monitoring detects load
imbalances and thermal anomalies. Water system monitoring detects leakage through flow anomaly detection. Fire and

safety system status monitoring provides continuous compliance visibility.

One Architecture, Every Asset Class

The proof of a horizontal loT platform is not that it claims to serve every industry, it is that the same edge
gateway hardware, the same firmware, the same management portal and the same integration architecture
genuinely works across a precision manufacturing facility, a commercial vehicle fleet, a wind farm and an
agricultural operation. Genialcloud Powua loT achieves this because its core design decisions, protocol
agnosticism, sensor agnosticism, metadata-driven configuration, were made at the architecture level, not
bolted on as sector-specific add-ons.
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10. Client Success Stories

Real Assets, Real Intelligence, Real Outcomes

The following three cases cover manufacturing, transport and infrastructure, different asset types, different connectivity

requirements, different operational contexts. Each represents a distinct challenge that continuous loT monitoring, edge

processing and Al-driven analysis resolved in measurable terms.

The Challenge

A precision manufacturer of components for the
aerospace and automotive supply chain operated a
fleet of 48 CNC machining centres across three
production lines. Unplanned machine downtime was

averaging 6.8% of available production time, above the
industry benchmark, and maintenance was scheduled

on elapsed time rather than actual condition.
Emergency maintenance events consumed 62% of
maintenance labour and generated significant spare
parts costs from expedited procurement. The
engineering team had no real-time visibility into
machine health and no early warning system for
developing failures. Each unplanned stoppage on a
critical aerospace component line triggered delivery
delay notifications to the customer.

The Result

Deployment of Powua loT Edge Gateways on all 48
machines, with vibration, temperature and current
signature monitoring on spindles, coolant pumps and
hydraulic systems. Within 90 days, the Al model had
identified three machines with developing bearing
anomalies, all subsequently confirmed during planned
interventions. Unplanned downtime reduced from
6.8% to 3.1% over 12 months. Emergency maintenance
as a proportion of total maintenance labour decreased
from 62% to 28%. Maintenance cost reduction of 31%
in Year 1. Payback on the |oT infrastructure investment
achieved in 14 months. The engineering team gained a
real-time dashboard showing the health score, alert
status and predicted remaining useful life of every
machine across all three production lines.

The Challenge

A regional distribution company operating a 140-

vehicle fleet, including refrigerated transport for food
supply chain clients, was managing vehicles reactively.

Roadside breakdowns were averaging 2.4 per week,

each generating emergency breakdown costs, delivery

failures and customer penalties. Refrigerated vehicle
temperature excursions were not detected until
delivery, creating food safety compliance incidents.
Fuel consumption across the fleet was uncontrolled,
with no visibility into which vehicles were consuming
above benchmark. Driver behaviour monitoring was

absent, contributing to higher insurance premiums and

above-average accident frequency.

The Result

Control Unit deployment across the full fleet provided
continuous CAN Bus telemetry, GPS tracking and driver
behaviour monitoring. Refrigerated vehicle
temperature monitoring with real-time alerts
eliminated temperature excursion incidents within 30
days of deployment. Engine fault code monitoring
enabled proactive intervention on 23 vehicles before
breakdown in the first 6 months. Roadside breakdown
frequency reduced from 2.4 to 0.6 per week, a 75%
reduction. Fuel consumption benchmarking identified
12 vehicles consuming significantly above fleet average,
triggering maintenance interventions that recovered
8.3% average fuel efficiency improvement. Driver
behaviour scoring reduced insurance premiums at next
renewal by 11%.
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The Challenge The Result

An infrastructure operator managing 34 pumping Edge Gateway deployment at all 49 infrastructure sites,
stations, 12 electrical substations and 3 water connected via cellular links. Pump monitoring via
treatment plants across a regional service territory was vibration, current and flow sensors enabled prediction
operating on periodic manual inspection cycles. of seal degradation and bearing wear at 7 of the 34
Infrastructure dispersed across a large geographic area pumping stations within the first year, all interventions
made frequent manual inspection impractical and completed during planned maintenance windows with
expensive. Pump failures were causing service zero service interruption. Substation thermal
interruptions, with average repair and restoration monitoring detected three developing busbar hotspots
times of 8 hours per incident. Electrical substation that would have triggered protection trips within
anomalies were not detected until protection systems weeks; all three were remediated before causing
tripped, creating significant recovery complexity. service interruption. Energy consumption monitoring
Energy consumption across the infrastructure was identified peak-load optimisation opportunities across
unmonitored and optimisation opportunities were 8 pumping stations, reducing energy costs by €62,000
invisible. annually. Manual inspection frequency reduced by

60%, with inspections now targeted on sites where
sensor data indicates developing conditions.

Detailed case studies, solution documentation and client references are available at:

www.avantune.com/clients
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11. ROI and Business Impact

Measuring the Return on Industrial IoT Infrastructure

The ROI of industrial 10T has two distinct components. The first is operational: the direct financial benefit from reducing
unplanned downtime, optimising maintenance cost, extending asset lifespan, reducing energy consumption and
improving OEE. This component is quantifiable, benchmarked across industries and consistently positive. The second is
strategic: the competitive capability that continuous operational intelligence creates, the ability to make production,
maintenance and quality decisions on real-time data rather than lagging reports, to offer customers predictable delivery
performance rather than reactive exception management, and to build the data infrastructure that underpins future Al

capability.

ROI INDICATORS — GENIALCLOUD POWUA IOT IMPACT ON KEY OPERATIONAL METRICS

-40% -30% +20%

Unplanned Downtime Maintenance Costs Equipment Lifespan

vs. reactive repair — Deloitte benchmark

-12% +10% 94%

Energy Efficiency OEE Improvement Failure Prediction

ntion Maintenance c o nergy optimisatior Quality & scrap reductior

+€95,000/yr +€40,000/yr +€65,000/yr

€140,000/yr

Genialcloud Powua loT —ROI & Oparational Impact | avantune.com

Genialcloud Powua loT, ROI and Business Impact: six operational metric improvements with an illustrative €340K+ annual benefit model for a
mid-size manufacturer with 200 machines across 2 production sites

Primary ROI Drivers

The highest-value loT ROI driver. Industrial benchmarks consistently show 35-
50% reduction in unplanned downtime from continuous condition monitoring

I B I i and predictive maintenance. At $125,000 per unplanned downtime hour (Deloitte

A niE e median), eliminating even 20 hours of unplanned stoppages per year on a single
production line represents €2.5 million in avoided production loss.
Condition-based maintenance consistently delivers 25-40% reduction in total
maintenance cost versus time-based schedules. The savings come from three
Maintenance Cost sources: elimination of unnecessary preventive interventions on healthy assets;
Optimisation reduction of emergency maintenance to planned interventions through earlier

detection; and spare parts inventory optimisation from predictable, planned
demand rather than emergency procurement.

Early detection and correction of developing faults prevents the secondary
damage that turns a bearing replacement into a spindle rebuild. Industry data
shows 20% average improvement in equipment lifespan from predictive
programmes. For capital-intensive assets, this represents material deferral of

Asset Lifespan Extension
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capital expenditure.

Real-time energy consumption monitoring per machine and per production line
enables identification of energy waste: machines running in idle state consuming
Energy Optimisation rated power, processes running at suboptimal parameters, and compressed air
leakage detectable through flow monitoring. Industrial loT energy optimisation
programmes consistently deliver 8-15% reduction in energy consumption.

lllustrative ROl — Mid-Size Manufacturer (200 Machines, 2 Production Sites)

Unplanned downtime prevention €140,000 40% reduction x avg 14 hrs/yr
unplanned downtime per line x
2 lines x €12,500/hr production
value

Maintenance cost reduction €95,000 30% reduction x €317K annual
maintenance budget (labour +
parts + third-party service)

Energy consumption optimisation €40,000 10% reduction x €400K annual
energy spend across 200
machines

Asset lifespan extension (CapEx deferral) €65,000 20% lifespan extension on 10

critical assets x avg €32,500
replacement value annualised

Quality and scrap reduction €35,000 OEE improvement 8% — 3%
reduction in scrap rate x €1.2M
annual material cost

Inspection and manual monitoring reduction €25,000 60% reduction in manual
inspection labour across 2 sites

Total Estimated Annual Benefit €400,000+ Typical payback: 12-18 months

Note on ROI Figures

These figures are illustrative estimates based on aggregated industry benchmark data and Avantune client
outcomes. Actual results vary by asset type, current maintenance maturity, production volume and
integration scope. Avantune provides a structured loT ROl assessment as part of pre-deployment engagement,
calibrated to the organisation's specific asset base, maintenance cost structure and production economics.
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12. Why Avantune

The Partner That Understands Industrial Context, Not Just IoT Technology

Deploying industrial 1oT infrastructure is not a software procurement exercise. It is an operational commitment that
requires a partner who understands the physical, regulatory and organisational context of industrial asset management,
not just the technology. The Edge Gateway that monitors a critical press on a production line serves a different
operational role than an enterprise Bl dashboard. It connects to a machine. It runs without interruption. It must handle
network outages, power fluctuations and protocol variations in conditions that software-only environments never face.
Avantune's experience in deploying Powua loT across manufacturing, transport and infrastructure environments reflects

this operational depth.

Industrial Context, Not Just Technology

The difference between an loT platform that works in a controlled demonstration environment and one that works on a
factory floor in sustained production conditions is the difference between a proof of concept and an operational
infrastructure. Avantune's implementation methodology begins with the physical environment: understanding asset
criticality, communication infrastructure, network topology, safety zone requirements and integration constraints before
recommending sensor configurations or gateway placements. The deployment is designed for the physical reality of the

site, not for an idealised architectural diagram.

The Powua loT — Powua Analytics Continuity

Genialcloud Powua IoT and Genialcloud Powua are not independently designed products that have been subsequently

integrated. They are architecturally unified: the data model that Powua loT uses to describe assets, measurements and

events is the same data model that Powua Analytics uses to build dashboards, train Al models and generate alerts. This
architectural continuity means that the analytics capabilities available to organisations, predictive maintenance models,
OEE dashboards, energy management views, fleet performance analytics, are native to the platform rather than

dependent on external integration. The edge sensing infrastructure and the intelligence layer are designed as a system.

Direct Access and Operational Accountability

When a gateway at a remote pumping station loses connectivity at 2 AM and the alert management system stops
receiving data, the responsible response is not a support ticket. Avantune's model provides named contacts who
understand the deployment architecture, can diagnose connectivity and configuration issues, and have the authority to
act. For operational technology where availability is a business requirement, this level of accessible support is not a

premium, it is the baseline.

£¥ Industrial Expertise @ Architecture Continuity @ Operational Accountability

Implementation designed for the Edge sensing and analytics Named contacts for operational
physical realities of industrial intelligence designed as a unified support, accessible when the

environments, not for architectural system, no integration tax between system needs attention, not just
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diagrams. loT and Bl layers. during business hours.

The Foundation Determines the Intelligence

Industrial loT infrastructure is the foundation on which predictive maintenance, production intelligence and
operational Al are built. The quality of that foundation, the reliability of the edge gateway, the accuracy of the
measurement data, the stability of the protocol integrations, determines the quality of every insight and every
decision that depends on it. Avantune builds the foundation correctly.
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13. The Genialcloud Platform

Powua IoT as Part of a Complete Enterprise Intelligence Architecture

4 C-LEVEL @ @ IT DIRECTOR

Genialcloud Powua IoT is the physical-world sensing layer of a platform built to manage, connect and evolve every
dimension of a modern industrial enterprise. Understanding its role within the broader Genialcloud architecture clarifies
both its integration advantages and its strategic value as a component of an enterprise intelligence strategy rather than a

standalone monitoring tool.

Genialcloud Powua — The Analytics and Al Intelligence Layer

Genialcloud Powua is the analytics, Al and decision intelligence platform. It connects to any data source, including Powua
loT sensor streams, and transforms that data into interactive dashboards, Al-driven predictive models, automated alerts
and the Mobile Al Agent that answers operational questions in natural language from any device. For Powua loT users,
Powua provides the pre-built intelligence layer: OEE dashboards, predictive maintenance models, energy management
views, fleet performance analytics and the Al models that turn raw sensor data into maintenance predictions. The
integration between Powua loT and Powua Analytics is native, the edge sensing infrastructure and the intelligence layer
are designed as a system. Sample Al Agent queries: "Which machines across Site A have a failure probability above 40%
this week? What is the current OEE across all production lines? Which vehicles in the fleet are showing above-benchmark

fuel consumption?"

Genialcloud Proj — The ERP Backbone

Genialcloud Proj is the extended ERP, CRM and Project Management engine. When Powua loT data is connected to
Genialcloud Proj, the ERP's production planning module gains real-time machine availability data; the maintenance
module gains actual asset condition data rather than age-based estimates; and energy consumption data from loT

sensors feeds cost accounting with actual utility costs per production order. The production scheduler knows which

machines are available before booking them. The cost accountant knows the energy cost of each production run.

Genialcloud Facsys — Document and Workflow Governance

Genialcloud Facsys governs the document lifecycle surrounding industrial operations: maintenance procedure
documents, equipment certification records, inspection reports and quality documentation. When Powua loT generates a
maintenance alert and the CMMS creates a work order, the resulting inspection report and certification documentation is
governed by Facsys, with version control, digital signature and audit trail applied to the documents that record what was

done to which asset, when and by whom.

Genialcloud TEM + Time — Workforce Operations

Genialcloud TEM + Time governs the workforce operations layer: expense management for maintenance field teams,
attendance tracking for shift-based production workforces, and the time data that feeds payroll for hourly maintenance

and operations staff. When a Powua loT alert triggers a maintenance intervention, the TEM module tracks the associated
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travel expenses; the TIME module validates the maintenance team's hours for that shift. The workforce cost of each

maintenance intervention is captured alongside the asset condition data that triggered it.

The Complete Genialcloud Platform
Genialcloud Proj — Extended ERP - CRM - Projects

Genialcloud Powua — Analytics - Al - Bl Intelligence Layer

Genialcloud Facsys — Documents - Workflow - Governance
Genialcloud TEM + Time — Workforce Operations - Expenses - Attendance

One vendor - One data model - One integration architecture - One partnership

Together, these product families form a Business Operating Platform that spans from physical-world asset monitoring at
the edge, through business process management in the ERP, to workforce operations and document governance, with
analytics and Al applied across all layers. Genialcloud Powua loT is both a complete standalone loT edge solution and the

physical-world data foundation of this broader platform architecture.
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Getting Started with Genialcloud Powua loT

Every industrial IoT deployment starts with understanding the asset base, which assets carry the highest operational and

financial risk, what connectivity infrastructure exists, and which use cases will generate the fastest return. Our

engagement model is structured to answer these questions before proposing a solution.

01

Asset and Site Assessment

A structured review of your asset

base: which machines carry the
highest downtime risk, what
measurement parameters are
relevant, what protocols your
equipment uses, and what
connectivity infrastructure is
available at each site.

02

Proof of Value Deployment

A time-bounded deployment on
your highest-priority asset group,
demonstrating real condition
monitoring, live alerting and initial
predictive model accuracy on your
actual machines, in your actual
environment.

03

Full Deployment and
Integration

Complete deployment across the
defined asset scope, with CMMS
integration, ERP data exchange,
Powua Analytics dashboard
configuration and a 90-day
outcome review confirming the
operational impact on downtime,
maintenance cost and energy
consumption.

Ready to Connect Your Assets to Enterprise Intelligence?

Contact us to schedule an asset and site assessment or request a live demonstration of Genialcloud
Powua IoT on your specific asset type and industry context.

www.avantune.com - info@avantune.com
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