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EXECUTIVE SUMMARY

Maintenance-related challenges, such as equipment failures and inefficient resource allocation,
negatively impact operational efficiency and customer satisfaction at ADNOC Distribution. These
challenges are further exacerbated by the organization’s diverse range of equipment and service
stations. This highlights the need for a novel approach to address these challenges. Hence, this
report proposes a new framework that reimagines how the organization manages its operational

infrastructure.

The proposal presents a comprehensive framework for predictive maintenance using Internet of
Things (IoT), Artificial Intelligence (Al), and Big Data (BD) analytics. The approach shifts the
company from reactive and preventive maintenance toward a data-driven, predictive model
capable of anticipating equipment failures before they occur. Beyond operational improvements,
the framework also tackles broader challenges in the energy retail sector, including sustainability,

regional energy security, and regulatory compliance.

Lessons from the COVID-19 pandemic also inform the framework’s design, emphasizing remote
monitoring, supply chain resilience, and accelerated digital transformation. As a strategic
Operational Technology (OT) initiative, the proposal bridges the gap between Information
Technology (IT) and physical assets, creating a unified digital ecosystem that directly supports the

company's core operations.

A phased implementation process is proposed, beginning with pilot stations which will then be
scaled to other sites across the UAE, Saudi Arabia, and Egypt. By challenging traditional
maintenance practices and integrating advanced technologies into core operations, the proposed
framework catalysis meaningful change across the organization, solidifying ADNOC

Distribution’s position as a regional leader in digital innovation.
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1. INTRODUCTION

1.1 Brief History of ADNOC Distribution

ADNOC Distribution is a subsidiary of ADNOC a diversified energy group with operations across
the energy value chain. ADNOC Distribution began operation in 1973 with the sale and
distribution of fuel to both retailers and commercial customers. The organization also offers non-
fuel services such as car services and retailing at the service stations. ADNOC Distribution
operates fuel service stations in all seven UAE emirates, Saudi Arabia, and Egypt with further

plans to expand to other GCC and MENA countries (ADNOC, 2025).

The UAE’s oil and gas sector has undergone significant transformation, driven by rapid
technological advancements, evolving customer expectations, and increasing competitive
pressures. These changes are also mirrored at ADNOC distribution with a focus on embracing

technological advancements (ADNOC, 2025).
1.2 Problem Statement

Despite the organization’s focus on technological advancements, ADNOC Distribution service
stations continue to face several maintenance-related challenges that impact operational efficiency
and customer satisfaction. Hence, for asset-intensive organizations like ADNOC Distribution,
Operational Technology (OT) plays a critical role in enabling efficient and reliable service

delivery.

Equipment failures at service stations cause significant disruptions to operations, resulting in lost
revenue, increased repair costs, and customer dissatisfaction through unplanned downtime. This
issue is compounded by inefficient resource allocation, as traditional preventive maintenance
schedules frequently lead to unnecessary maintenance activities for healthy equipment while
simultaneously failing to prevent unexpected breakdowns. The management of spare parts presents
another critical challenge. Without accurate failure predictions, maintaining optimal inventory
levels becomes exceedingly difficult, resulting in either excess inventory costs that tie up capital
or stockouts that delay critical repairs. This problem is further exacerbated by limited visibility
into equipment health, as maintenance teams lack real-time insights into the condition of critical

equipment, making proactive intervention nearly impossible.
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Perhaps most fundamentally, ADNOC Distribution operates within a predominantly reactive
maintenance culture, addressing issues after they occur rather than proactively preventing failures.
These challenges are acute given the company's extensive network of service stations and the
diverse range of equipment that must be maintained to ensure seamless operations. According to
McKinsey research, companies in asset-intensive industries typically achieve only 65-75% of their
theoretical maximum asset productivity due to maintenance-related issues, highlighting the
significant opportunity for improvement through predictive maintenance approaches. (McKinsey

& Company, 2021)

Additionally, industry reports across sectors highlight the substantial benefits of predictive
maintenance. These include significant reductions in unplanned downtime, maintenance costs, and
improvements in asset lifespan. Table 1 summarizes these impacts as reported by McKinsey &

Company (2018), PwC (2017), and Deloitte (2020).

Table 1: Estimations of the impact of predictive maintenance

Downtime Maintenance Cost Asset Lifespan
Source
Reduction Reduction Increase
McKinsey & Company 30-50% 10-40% 20-40%
PwC 30-50% 18-25% Not specified
Deloitte 20-50% 15-25% Up to 30%

1.3 Research Objectives and Significance

This proposal, therefore, develops a comprehensive framework for implementing predictive
maintenance using advanced technologies such as 10T, Al, and Big Data at ADNOC Distribution.

It encompasses several specific objectives:

e To assess the current state of maintenance practices and identify key improvement

opportunities.
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e To evaluate the applicability of IoT sensors, Al algorithms, and Big Data analytics for
equipment monitoring.

e To design a technical architecture and implementation roadmap.

e To analyze potential benefits in terms of operational efficiency, cost control, and risk
mitigation.

e To develop a financial model assessing investment requirements and expected returns.

This holds significant importance since it addresses a critical operational challenge for ADNOC
Distribution. The proposal also contributes to industry knowledge by developing a tailored
framework for predictive maintenance in retail fuel operations, an area that has received less

attention than upstream and midstream oil and gas applications.

This proposal builds upon the strategic analysis conducted in Module 1 (Appendix A), which
identified digital transformation and operational efficiency as top priorities for ADNOC in an
increasingly dynamic market. The predictive maintenance framework presented here directly
supports these objectives by leveraging digital technologies to enhance equipment reliability and

reduce maintenance-related costs.

The integration of OT with advanced analytics platforms through the Industrial Internet of Things
(IIoT) creates a unique opportunity to convert maintenance operations from a reactive cost center
into a proactive, performance-driving capability. This proposal also incorporates the cross-
functional collaboration principles discussed in Module 2 (Appendix B), recognizing that
sustainable implementation depends on effective alignment between operations, information

technology, human resources, maintenance, and finance.

To support this collaboration, the proposal introduces the Collaborative Integrated Decision-
Making (CIDM) framework. This is a structured approach designed to embed predictive
maintenance into the organization’s core decision-making processes. Through this comprehensive,
strategic, and technical framework, the proposal demonstrates how predictive maintenance can
catalyze real operational transformation contributing to the achievement of ADNOC’s ambition of

becoming an exceptional provider of exceptional customer service.
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2- LITERATURE REVIEW - THEORETICAL FRAMEWORK

Predictive maintenance is a major feature of Industry 4.0. It detects potential equipment failures
and predicts equipment status resulting in increased efficiency and reduced operating costs (Poor
et al., 2019). Predictive maintenance represents a ‘disruptive innovation’ in the maintenance field,
fundamentally changing how organizations approach equipment reliability. According to
disruptive innovation theory, such innovations typically start as solutions that may underperform
established products in mainstream markets but offer other features that appeal to new or less
demanding customers. Over time, these innovations improve to satisfy mainstream customer needs
while preserving their disruptive advantages (Christensen, 2015). In contrast to this view, studies
such as Polese et al. (2021) argue that predictive maintenance represents ‘sustaining innovation’
where existing processes are optimized. They further argue that the capital-intensive nature of

predictive maintenance does not align with the expectations for disruptive pathways.

The Collaborative Integrated Decision-Making (CIDM) framework provides a valuable lens for
understanding how predictive maintenance can transform organizational decision processes.
CIDM emphasizes the integration of data, analytics, human expertise, and collaborative processes
to make better decisions. In the context of maintenance, CIDM suggests that optimal decisions
emerge from comprehensive data collection, advanced analytics, human expertise for interpreting
insights, and collaborative processes that bring together diverse stakeholders. This holistic
approach ensures that predictive maintenance becomes an organizational capability rather than

merely a technological tool.

Predictive maintenance utilizes various important technologies such as Internet of Things (IoT)
and relies on several technological infrastructure such as Al applications and big data technology.
These technologies and infrastructure collectively contribute to effective predictive maintenance

strategies.

2.1 Internet of Things:

Internet of Things (IoT) is a network of connected objects, devices and machines with the ability
to collect and exchange data without human intervention. It is used in a wide range of industries

including health, retail, agriculture, and manufacturing. In predictive maintenance, it is used for
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the collection and analysis of real-time equipment data which is then used to monitor equipment
performance (Khan, 2021). The data generated from IoT on a commercial scale is of massive
volume, velocity and variety thereby requiring big data technology for effective processing and
implementation.

There are, however, limitations in the deployment of IoT across different industries. For example,
harsher environments may reduce sensor durability (Waqar et al., 2023). Cyber-security

vulnerabilities also pose additional risk (Sauter and Treytl, 2023).

2.2 Big Data Technology

The term ‘Big Data’ refers to massive complex datasets that require non-traditional technologies
for their storage, analysis and visualization. To manage and extract insight from this type of
data, there is usually a requirement for new architecture, techniques and algorithms. According
to JudiJanto et al., (2024), the use of big data in predictive maintenance has enhanced operational
efficiency, reduced unnecessary interventions, and saved costs in the energy and transportation
industries. However, concerns remain on expected benefit and Jamarani et al. (2024) posit that
Big Data technology could simply amplify an organization’s data load without resulting in the

provision of actionable insights.

2.3 Artificial Intelligence

Machine learning algorithms are useful for extracting insights from big data. They form the
analytical core of predictive maintenance frameworks by enabling intelligent forecasting of
equipment health. These models analyze historical and real-time operational data to detect
patterns indicative of potential failures. Al-driven preventive maintenance models have been
reported to outperform traditional models in [oT systems, improving system reliability, and
energy infrastructure. Such applications fall under the domains of process automation and
analytical insight, emphasizing augmentation of human decision-making rather than replacement
(Abdulrazzq et al., 2024). It is important to note, however, that many Al and predictive
maintenance studies have been conducted under controlled conditions and may not fully reflect

actual industrial environments.
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2.4 Critical perspectives and implementation limits.

While numerous studies report double-digit gains from predictive maintenance, the outcomes are
highly sensitive to data quality, asset criticality, and integration maturity. Early deployments
often face label scarcity, sensor drift, and class imbalance—factors that can inflate false positives
and erode technician trust. Retrofit economics vary widely across legacy assets; in low-margin
contexts the sensor + integration cost may outweigh near-term savings, favoring condition-based
or scheduled strategies for certain classes of equipment. Moreover, such framework's value
depends on business process redesign (spare-parts planning, technician dispatch, warranty
contracts). Without these changes, model insights remain “decision-isolated,” limiting realized
ROI. Governance risks—vendor lock-in, cyber exposure at the edge, and data-sovereignty
constraints across UAE/KSA/EGY—can also offset gains unless addressed up front through
open standards, and localization. Framing predictive maintenance as part of a portfolio that
includes preventive, condition-based, and risk-based maintenance allows a station-by-station
optimization rather than a one-size-fits-all mandate. Finally, the ability of predictive maintenance
to provide actionable insights depends highly on the quality of data that is available for the
technology as poor data quality will result in inaccurate or inconsistent insights (Nunes et al.,

2023).

In conclusion, all three technologies provide an integrated approach to predictive maintenance in
the oil and gas industry. IoT devices capture and provide data which are then stored and
analyzed using big data technologies. Al applications then extract the predictive insights required

to drive maintenance actions.

3. IMPLEMENTATION STRATEGIES

The successful implementation of predictive maintenance technologies relies not only on technical
capabilities but also on user acceptance and adoption. The Technology Acceptance Model (TAM)
identifies two primary factors influencing technology adoption: perceived usefulness and
perceived ease of use. Hence, additional factors such as organizational support, employee training,

and compatibility with existing work practices serve as significant user acceptance enablers.
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Therefore, developing implementation strategies that address these acceptance factors will be
essential to fully realizing the potential of predictive maintenance technologies at ADNOC

Distribution.

3.1 Internet of Things (IoT) Technologies

The implementation of predictive maintenance at ADNOC Distribution must be tailored to the
specific hardware ecosystem present across its service station network. The main equipment at
the service stations utilizes different hardware and software. Some of the equipment includes fuel
dispensing systems, payment infrastructure forms, vehicle service equipment, car wash

infrastructure, environmental and safety systems and facility infrastructure (Appendix D).

Some of the upgrades that would be required for each type of equipment are: vibration sensors
on pumping mechanisms to detect bearing wear and misalignment, flow sensors to identify
calibration drift, temperature sensors to prevent overheating, and pressure sensors to detect leaks
or blockages in fuel lines. Payment Infrastructure will require performance monitoring software
to track transaction processing times and identify degradation patterns, connection quality
sensors to assess network reliability and component temperature monitoring for electronic failure

prediction.

Vehicle Service Equipment will require pneumatic pressure sensors to monitor for leaks or
compressor issues. Electrical load monitoring will identify increasing resistance indicating wear,
and operational cycle counting enables wear-based maintenance scheduling. Car Wash
Infrastructure will require water pressure and flow monitoring to assess pump performance and
identify impending failures. Motor current sensors can detect increased load resulting from
mechanical wear, and bearing vibration analysis identifies developing issues in rotating
components. Chemical concentration sensors ensure optimal cleaning performance and efficient

resource utilization.

Environmental and Safety Systems need battery charge monitoring for emergency backup
systems, and sensor calibration tracking for safety system reliability, while valve actuation
testing verifies emergency shut-off system functionality. Pressure monitoring is required for fire

suppression systems and facility infrastructure requires refrigerant pressure monitoring in HVAC
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systems to identify leaks or compressor issues. Airflow sensors can verify ventilation efficiency
and identify blockages, while power consumption analysis enables anomaly detection indicating
developing problems. Temperature gradient monitoring for refrigeration systems can also

identify cooling inefficiencies before product loss occurs.

The predictive maintenance system must integrate data from these diverse hardware systems into
a unified analytics platform through a multi-layered architecture. At the Edge Computing Layer,
specialized devices deployed at each station collect and pre-process data from various hardware
systems, implementing local analytics for immediate critical alerts while optimizing data
transmission. This edge processing is particularly important for remote locations where
connectivity may be limited. The Station-Level Integration layer creates data aggregation to
correlate information across different hardware systems within each location. Local dashboards
will provide station managers with immediate visibility into equipment health, while cross-
system analysis enables the identification of interdependent issues. Regional Data Hubs establish
processing centers for deeper analytics across multiple stations, enabling comparative analysis to
identify patterns and optimize maintenance resource allocation across geographic clusters. This
regional approach is particularly important given company's operations spanning the UAE,

Saudi Arabia, and Egypt, where maintenance resources and regulatory requirements may differ.

The Central Analytics Platform implements enterprise-wide analytics for global pattern
recognition across the entire network of over 800 service stations. This centralized capability
develops predictive models specific to each hardware category while creating executive

dashboards showing system-wide performance and maintenance optimization opportunities.

The implementation approach must be tailored to the specific characteristics of the company’s

diverse hardware systems through several key considerations:

- A Retrofit vs. Replacement Strategy must evaluate which equipment can be enhanced
with sensor packages versus which might require replacement. Newer smart fuel pumps
and payment systems may support direct Application Programming Interface (API)
integration, while older mechanical systems will require retrofit sensor packages. A cost-
benefit analysis should determine the appropriate approach for each hardware category

based on the remaining useful life and upgrade costs.
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- Operational Criticality Prioritization should guide implementation sequencing, with fuel
dispensing systems and safety equipment receiving implementation priority due to their
direct revenue and safety implications. Non-critical systems like car wash equipment can
be addressed in later phases, creating a balanced approach that delivers early value while
managing implementation complexity.

- Vendor Collaboration represents a critical success factor, requiring engagement with
original equipment manufacturers to obtain integration specifications and develop
partnerships with key hardware suppliers for data sharing. Maintenance contract
restructuring based on predictive capabilities can create aligned incentives between
ADNOC and its equipment providers.

- Technical Standards Alignment ensures that sensor packages meet hazardous
environment certifications required for fuel areas, align with industry standards for IoT in
retail fuel environments, and comply with data security requirements for payment
systems. This standards-based approach facilitates future expansion and integration with
emerging technologies.

By implementing this approach to predictive maintenance, ADNOC Distribution can transform

its maintenance practices across its diverse equipment portfolio.

3.2 Artificial Intelligence (AI) Applications

In the context of ADNOC Distribution's diverse asset base, algorithm suitability varies by system
type and data structure. Random Forest models, known for their robustness to noisy data, are
ideal for fuel dispensing systems where labelled sensor data (e.g., vibration or flow anomalies)
can be used to classify risk levels. Support Vector Machines are suited for rare-event systems
such as payment terminal diagnostics. Gradient Boosting Machines are valuable for complex
subsystems like HVAC and car wash infrastructure, where fault events occur infrequently but

have significant operational impact (Calabrese et al., 2019).

For scenarios lacking historical failure data, unsupervised learning algorithms such as
Autoencoders and k-means clustering play a vital role. These techniques establish baseline
operational behaviors and flag deviations which is essential during the early stages of IoT

deployment when labelled fault data is minimal. (Amrut Hnath and Gupta, 2018)

14| Page



Effective predictive models require rigorous data preprocessing and feature engineering,
including data cleaning, normalization, time-series feature extraction, and dimensionality
reduction. Model selection should align with the specific operational and technical characteristics

of the target systems:
e Classification models for binary failure detection.
e Regression models for estimating remaining useful life (RUL).
e Anomaly detection models for identifying operational deviations.

Finally, adopting ensemble approaches, which combine the outputs of multiple models, can
significantly enhance prediction robustness and accuracy, supporting company's goal of reliable,

proactive maintenance across its 800+ service stations.

3.3 Big Data Architecture

A scalable and resilient Big Data architecture is foundational to the predictive maintenance
framework at ADNOC Distribution, given the volume, velocity, and variety of data generated by
IoT sensors. This architecture must be capable of supporting both real-time decision-making and

historical trend analysis to maximize operational intelligence.

The architecture consists of several layers: Data Ingestion Layer, Data Lake and Storage Layer,
Data Processing and Transformation Layer, Analytics and Al Integration Layer, Visualization and

Insight Delivery and Integration with Enterprise Systems.

This must be optimized for both scalability and cost-efficiency, supporting regulatory

compliance (e.g., UAE data sovereignty rules) and long-term analytics.

This Big Data architecture not only supports operational optimization but also enables:

e Cross-site benchmarking (comparing performance across similar stations).
e Root cause analysis (linking failures to environmental or usage patterns).

e Strategic forecasting (e.g., budget planning based on predicted maintenance needs).

The architecture should be modular, allowing the company to scale deployments by region

(UAE, Saudi Arabia, Egypt) while maintaining centralized analytics. Robust data governance
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policies must also be enforced, covering metadata management, lineage tracking, and access

controls to protect industrial and personal data.

3.4 Implementation Framework

The implementation of predictive maintenance at ADNOC Distribution should follow a phased
and structured approach that balances short-term efficiency improvements with long-term
strategic transformation. This dual focus is grounded in organizational ambidexterity, as defined
by Anthony's concept which emphasizes the need for organizations to simultaneously pursue
incremental operational gains ("exploitation") and radical innovation ("exploration") to remain

competitive in volatile environments (Anthony, 2017).

Accordingly, the proposed framework involves five interconnected phases: strategic assessment,

pilot rollout, refinement and learning, staged expansion, and full-scale institutionalization.

Phase 1: Strategic Assessment and Organizational Readiness

The first phase entails a comprehensive evaluation of ADNOC Distribution’s current
infrastructure, asset base, and digital maturity. This includes identifying critical equipment
categories, reviewing existing maintenance records, and assessing the availability of [oT-
compatible devices. A parallel assessment of organizational readiness must be conducted,
involving stakeholder mapping, capability audits, and change management risk analysis. A cross-
functional steering committee comprising representatives from operations, IT, maintenance,

finance, and compliance should be established to oversee governance, planning, and execution.
Deliverables at this stage include:

e A prioritized list of target equipment.

e An implementation roadmap.

o Initial success metrics (e.g., mean time to repair, mean time between failure, and
unplanned downtime baselines).

e A communication strategy to manage internal awareness and alignment.
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Phase 2: Pilot Rollout and Proof of Concept

The second phase focuses on deploying predictive maintenance capabilities in a limited number
of service stations, strategically selected based on equipment diversity, geographic
representation, and maintenance cost profiles. The primary objective is to validate the feasibility
and business value of predictive maintenance under real-world conditions. This includes the
installation of IoT sensors, configuration of data ingestion pipelines, and initial deployment of
machine learning models (both supervised and unsupervised) for fault prediction and anomaly

detection.

Technical and business performance indicators should be closely monitored during the pilot

phase:

e Technical KPIs: Prediction accuracy, lead time before failure, model precision/recall.
e Operational KPIs: Downtime reduction, response time, spare part optimization.

o Financial KPIs: Cost savings in labor, parts, and avoided failures.

Importantly, stakeholder engagement must be prioritized. Field technicians and station managers
should participate in structured training, feedback loops, and hands-on workshops. Executive
sponsors must receive regular updates through dashboards and progress briefings to ensure

continued strategic alignment and support.

Phase 3: Model Refinement and Organizational Learning

Following pilot execution, the third phase involves refining predictive models and embedding
lessons learned into broader deployment planning. Model retraining based on real-world
feedback helps to mitigate issues such as false positives, seasonal variability, and sensor drift.
Feature engineering should be enhanced using time-series analytics and edge-device

optimization.

In parallel, operational processes should be adjusted to integrate predictive insights into daily

workflows. This includes:
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e Modifying maintenance standard operating procedures to include data-informed
intervention steps.
o Enhancing enterprise resource planning to support automated work order generation.

e Adjusting inventory strategies based on predictive parts demand.

An institutional learning process should be initiated, documenting success stories, failure points,
and user feedback to guide change management strategies in the next stages. Knowledge

repositories and internal case studies can reinforce learning across the organization.

Phase 4: Staged Expansion and Regional Scaling

In this phase, ADNOC Distribution expands predictive maintenance capabilities in waves,
targeting new service stations based on a matrix of strategic value, technical feasibility, and
resource availability. The prioritization process should reflect the innovation framework which
emphasizes evaluating opportunities along the axes of market potential, alignment with strategy,

and implementation complexity.

Implementation pods comprising local operations managers, regional technicians, and central
data teams should be mobilized to coordinate deployments. Expansion should be structured to
enable continuous feedback from each wave, allowing refinements before full

institutionalization.

Phase 5: Full-Scale Integration and Continuous Improvement

The final phase involves organization-wide adoption, supported by a robust governance
framework. Predictive maintenance becomes an integral part of ADNOC Distribution’s

operational model, embedded across business units and geographies. This includes:

o Role-specific dashboards (e.g., executive, regional, technician).
o KPIs integrated into corporate performance reviews.

o Budget planning processes aligned with predictive analytics insights.

To ensure continuous improvement, a predictive maintenance Centre of Excellence (CoE) may

be established. This unit would oversee ongoing model monitoring, retraining, and validation
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while supporting innovation through the exploration of new Al methods (e.g., deep learning,

digital twins).

3.5 Technical Architecture and Analytics Implementation

The technical architecture for predictive maintenance at ADNOC Distribution must integrate
edge computing, connectivity infrastructure, cloud-based data platforms, and advanced analytics
tools into a cohesive, scalable, and secure solution. This multi-layered architecture supports real-
time monitoring, predictive modelling, and system-wide optimization across a geographically

dispersed network of over 800 service stations.

Edge devices deployed during service perform preliminary data filtering, anomaly detection, and
real-time alerting to minimize latency and reduce upstream data traffic. Local computing also
ensures resilience in remote areas with intermittent network coverage. These edge devices feed
data into a centralized sensor management platform, responsible for device registration,
configuration, and lifecycle monitoring. The platform should support seamless integration with
both on-premise control systems and cloud-based analytics engines, enabling hybrid deployment

models that balance speed, scalability, and data sovereignty.

The analytics implementation should follow a multi-tiered architecture, tailored to the diversity
of equipment types and failure modes. For systems with well-understood degradation patterns
(e.g., fuel dispensers), initial models may use rule-based logic or simple statistical thresholds.
For more complex equipment (e.g., payment terminals), advanced machine-learning models

should be employed.

To maintain prediction accuracy over time, the architecture must include automated model
monitoring, drift detection, and continuous retraining pipelines. Feedback from maintenance
actions should be looped back into the data pipeline, improving the model's precision with each

cycle.

Finally, this architecture must adhere to stringent cybersecurity and data privacy standards,
especially in handling sensitive operational data and customer-facing systems. Role-based access
control (RBAC), encrypted transmission protocols, and compliance with UAE federal data

regulations are essential to ensure operational integrity and regulatory alignment.
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3.6 Operational Integration

The successful integration of predictive maintenance analytics into ADNOC Distribution’s
operational environment requires the establishment of clear, actionable workflows that convert
algorithmic insights into timely, structured maintenance activities. Predictive outputs must not
exist in isolation, they must be embedded into the core business processes that govern asset

management, technician deployment, and service continuity.

A centralized alert management system should categorize and prioritize predictive alerts based
on factors such as confidence score, lead time before expected failure, and equipment criticality.
For example, an alert predicting failure in a fuel dispenser within 48 hours with 90% confidence
should trigger immediate intervention, whereas a low-confidence alert on a non-critical
component could be queued for routine checks. Response protocols must be standardized across

severity tiers to ensure consistency and avoid false-positive fatigue.

The integration with maintenance planning systems is crucial. Predictive insights should
automatically trigger digital work order generation, pre-populate checklists, and inform spare
parts reservation. Resource scheduling engines should optimize technician dispatch based on

skill set, proximity, and workload to minimize service disruption.
Role-specific dashboards play a pivotal role in operational visibility and accountability:

o Technicians should receive granular component-level diagnostics, model explanations

and recommended actions.

o Station Managers should view station-wide risk indicators, planned interventions, and

compliance metrics.

o Executives should access aggregated KPIs showing system-wide benefits (e.g. 30%

reduction in unplanned downtime).

These dashboards should track both technical model metrics (e.g. accuracy, precision, recall) and
business outcomes (e.g. reduced asset downtime, cost savings, improved workforce utilization).
Visual tools such as heatmaps, degradation trend lines, and alert histories enhance interpretability

and decision-making at all levels.
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To support long-term success, the company must implement a continuous improvement loop.

This involves capturing post-maintenance feedback from technicians (e.g. Was the failure

prediction accurate? Was the part degraded?) and integrating this qualitative feedback into model

retraining and standard operating procedures refinement. Cross-functional review boards can

conduct quarterly reviews of predictive system performance, identifying opportunities to

recalibrate thresholds, retrain models, or update equipment baselines.

Furthermore, the organization should institutionalize a knowledge management process, where

learnings from one station or region are shared across the network, promoting standardization

and accelerating adoption.

3.7 Risk Analysis Matrix

This risk analysis matrix (Table 2) identifies the most material threats to the predictive-

maintenance framework across data, technology, operations, and change management. Each risk

is scored for Likelihood (1-5) and Impact (1-5) and the Priority Score = LxI.

For each, we define targeted mitigations, assign an accountable owner, and estimate Residual

Risk after controls.

Table 2: Risk Analysis Matrix

Risk
Data quality &
label scarcity

Description
Failure labels are
sparse/noisy, causing false
alarms or misses.

Mitigation
Start with anomaly detection; rigorous data
cleaning; add a technician feedback loop to
create reliable labels.

distrust predictions,
lowering adoption.

Connectivity Intermittent links at Edge buffering and store-and-forward;

outages remote stations delay data | dual/backup links where feasible; prioritize
and alerts. critical telemetry.

Model drift / Models degrade as Automate drift detection; scheduled retraining;

performance decay | seasons, assets, or sensors | champion-challenger testing before promotion.
change.

Change resistance | Technicians/managers Co-design workflows; training & certification;

incentives; publish accuracy scorecards to build
trust.

CAPEX overrun/ | Cost/timeline creep across | Wave-based gating; earned-value tracking;
schedule slippage implementation waves. vendor penalties/bonuses; tight scope control.
Cybersecurity Compromise of edge RBAUC, certs, encryption, IR runbooks
(IT/O0T) devices; SCADA, or cloud
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analytics; service

disruption
OEM/vendor Limited APIs or contractual | Early OEM engagement; add data sharing clauses;
integration gaps barriers to accessing use protocol gateways; pilot

equipment data
Vendor lock-in Dependence on single Adopt open standards; keep model code portable;

cloud/analytics vendor raises | multi-cloud design; exit clauses.
long-term cost and risk.

3.8 Financial Analysis

Predictive maintenance programs have demonstrated strong financial performance in asset-
intensive industries such as oil and gas, often yielding rapid payback. These gains arise from
measurable operational improvements. For example, predictive maintenance typically cuts
unplanned equipment downtime by 30-50% and extends machine life by 20-40%, thereby
enhancing asset availability. Correspondingly, analyses report that maintenance costs decline by
approximately 18-25% when adopting condition-based strategies (McKinsey & Company,
2020).

To illustrate the potential financial impact for ADNOC Distribution, the average annual
maintenance cost per service station currently stands at AED 96,550. With over 800 stations, this
translates to a total annual maintenance expenditure exceeding AED 77 million. A conservative
20% reduction in maintenance costs through predictive maintenance could result in estimated

annual savings of over AED 15 million across the network.

Predicting failures also helps firms avoid costly emergency repairs and reduce overtime and
spare parts expenses. These efficiency gains allow companies to defer capital expenditures and
improve return on assets. Maintenance teams also benefit from predictive insights which

streamline workflows and prevent unnecessary repairs, translating into higher labor productivity.

From a financial perspective, predictive maintenance investments often exceed typical corporate
return thresholds. For instance, a Forrester Consulting study found a 292% return on investment
over five years for a major oil and gas firm using General Electric Digital’s Asset Performance

Management solution. These results underscore the strategic and financial value of predictive
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maintenance in digitally mature organizations like ADNOC Distribution (Forrester Consulting,

2021).

4. IMPLICATIONS

4.1 Sustainability and Environmental Implications

The implementation of predictive maintenance at ADNOC Distribution extends beyond
operational efficiency to delivering substantial environmental and sustainability benefits. This
proposal supports ADNOC’s contribution to the UAE Net Zero 2050 Strategy, ADNOC’s
ongoing energy efficiency initiatives, and its broader Environmental, Social and Governance

(ESG) commitments.

A major environmental advantage lies in the extension of equipment lifespan, projected at 20—
40% based on industry benchmarks (McKinsey & Company, 2021). Extending the usable life of
critical infrastructure reduces the demand for raw materials, manufacturing energy, logistics
emissions, and end-of-life waste processing. For ADNOC Distribution, this translates into
tangible reductions in material throughput, lower embedded carbon emissions, and reduced
landfill contributions. Lifecycle assessments (LCA) in the oil and gas sector indicate that
prolonging equipment life by just 30% can cut total lifecycle CO2 emissions by 15-20%
(Deloitte, 2022).

Energy efficiency improvements also represent a significant environmental gain. Poorly
maintained equipment can consume 10—15% more energy, leading to avoidable greenhouse gas
emissions and energy waste (U.S. DOE, 2023). Predictive maintenance enables real-time
performance optimization and reduces overconsumption. For example, energy savings of 8—12%
per unit can be realized from HVAC systems. Also, early leak detection through predictive
maintenance could prevent soil and groundwater contamination, reducing the risk of
environmental incidents that could trigger substantial regulatory fines or clean-up liabilities

under UAE and GCC environmental laws.
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Furthermore, ADNOC Distribution can institutionalize these benefits by developing
sustainability key performance indicators (KPIs) specific to predictive maintenance. These may

include:

e Equipment lifespan = Benefit (years) = Post-PdM Lifespan — Baseline Lifespan

e Annual energy saved per station (kWh)= Benefit (kWh/year) = Baseline Energy Use —
Post-PdM Energy Use.

e Number of environmental incidents prevented= Benefit (incidents/year) = Baseline
Incidents — Post-PdM Incidents.

o Station energy use (kWh/station/year). Benefit (kWh) = Baseline x Savings%. Convert to
CO:ze via grid factor.

e HVAC share of energy (%). Benefit (kWh) = Station kWh x HVAC% x Savings%.

e Unplanned downtime (hours/station/year). Benefit (hours) = Baseline — Post-PdM.

o Leak incidents (per 100 stations/year). Benefit (incidents) = Baseline — Post-PdM.

o Refrigerant losses (tCOze/year). Benefit (tCOze) = Baseline — Post-PdM.

e Maintenance truck rolls (visits/station/year). Benefit (visits) = Baseline — Post-PdM.

o Parts waste (kg/year). Benefit (kg) = Baseline — Post-PdM.

Tracking and reporting such KPIs enhances ADNOC’s position in sustainability ratings,
Environmental, Social, and Governance (ESG) investor reports, and corporate social
responsibility disclosures. It also improves readiness for third-party certifications such as ISO
14001 (Environmental Management Systems) and future carbon audit requirements under

international climate frameworks.

Ultimately, predictive maintenance reinforces ADNOC Distribution’s ability to operate as a
technology-driven, environmentally responsible organization, supporting long-term

competitiveness in a climate-conscious global energy market.

24| Page



4.2 Global Political Context and Implications

ADNOC Distribution’s operations in the UAE, Saudi Arabia, and Egypt intersect with evolving
political priorities, regional security dynamics, and shifting global alliances, all of which affect

infrastructure investment strategies, technology deployment, and regulatory risk exposure.

Energy security has regained prominence in global political discourse following supply chain
disruptions related to the COVID-19 pandemic, the Russia—Ukraine war, and instability in
maritime trade routes (e.g., the Red Sea and Suez Canal). These disruptions have elevated the
strategic importance of operational reliability in national fuel distribution systems. Within this
context, predictive maintenance also serves as a safeguard for critical national infrastructure,
particularly in fuel retail networks. For ADNOC Distribution, ensuring zero-downtime
performance in strategic locations directly supports national resilience objectives outlined in the

UAE’s national energy and security frameworks.

At a policy level, the UAE Energy Strategy 2050 sets ambitious targets to increase the share of
clean energy and improve energy efficiency by 40% by mid-century. Predictive maintenance
contributes to this transition by maximizing efficiency of existing fossil-fuel infrastructure,
minimizing the energy loss, and reducing environmental externalities. It thus functions as a
bridge between ADNOC’s current operating model and future low-carbon mandates, aligning

technical innovation with state-led energy diversification efforts.

Furthermore, data sovereignty and cybersecurity regulations are critical political considerations,
especially in an era of increasing reliance on industrial [oT platforms. The UAE’s Federal
Decree-Law No. 45 of 2021 on Personal Data Protection, along with similar regulations in Saudi
Arabia and Egypt, impose strict requirements for the collection, processing, localization, and
cross-border transfer of both personal and industrial data. Predictive maintenance systems must
therefore be compliant with design, data storage, encryption, access control, and auditability
legislations. Failure to comply could expose ADNOC Distribution to reputational damage,

regulatory sanctions, or geopolitical sensitivities surrounding critical infrastructure data.

Ultimately, the success of predictive maintenance at ADNOC Distribution hinges on its ability to

operate within and adapt to these political, regulatory, and strategic forces. Doing so will not
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only enhance technical resilience but also position the company as a regionally aligned and

politically aware actor in the rapidly transforming global energy landscape.

4.3 Business in the post-COVID-19 Era

The COVID-19 pandemic has fundamentally reshaped business operations across industries. As
noted by McKinsey & Company, innovation becomes even more critical during periods of
disruption, as organizations must concurrently respond to immediate operational challenges and
build long-term capabilities for recovery and growth. (McKinsey & Company, 2020). For
ADNOC Distribution, the implementation of predictive maintenance must be contextualized

within these post-pandemic imperatives to ensure both relevance and strategic alignment.

For maintenance-intensive operations such as ADNOC Distribution’s fuel service stations, the
widespread adoption of remote work and digital collaboration tools demands a maintenance
framework that supports remote equipment monitoring, diagnostics, and decision-making.
Implementing this proposal can therefore ensure business continuity during public health
emergencies or access constraints and reduce technician exposure and travel costs, thereby

enhancing safety and operational efficiency.

The pandemic also exposed vulnerabilities in global supply chains, leading many organizations,
including ADNOC Distribution, to reconsider inventory strategies and procurement models. The
implementation of predictive maintenance directly addresses these challenges by enabling more
accurate forecasting of equipment failures and maintenance needs. This capability allows the
organization to strategically align spare parts procurement with projected maintenance schedules,
reducing reliance on emergency shipments and buffer stock, which are costly and prone to

disruption.

In parallel, financial resilience has become a central pillar of corporate strategy in the wake of
pandemic-induced economic volatility. For ADNOC Distribution, this context necessitates that
predictive maintenance be implemented through cost-effective, scalable, and modular approaches
that generate incremental business value while limiting capital exposure. Rather than large,

monolithic infrastructure investments, the preferred approach emphasizes quick-win
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deployments followed by staged expansion. This ensures that early returns help fund subsequent

rollouts, aligning with post-COVID emphasis on financial flexibility and ROI visibility.

In conclusion, the COVID-19 pandemic has not only validated the strategic importance of
predictive maintenance but has also shaped the operational expectations, technological
infrastructure, and organizational mindsets needed for its successful implementation. By aligning
predictive maintenance with the post-COVID business environment—characterized by remote
work, supply chain caution, cost sensitivity, and data-centricity—ADNOC Distribution can

position itself as a resilient, forward-looking leader in fuel retail infrastructure management.
4.4 Internal Organizational Implications

Implementing predictive maintenance at ADNOC Distribution represents a transformative
organizational shift and success hinges on addressing both micro-level behavioral responses and
macro-level strategic alignment. This should be supported by structured change management

practices grounded in well-established frameworks (McKinsey & Company, 2021).
1. Micro-Level Change

Maintenance technicians may fear job displacement or distrust algorithmic recommendations
since change resistance often stems from a perceived loss of control and identity. To mitigate
this, the company should reposition predictive maintenance as a tool that augments expertise,
enabling technicians to evolve into “data-informed specialists.” Training and recognition

programs, hands-on demonstrations, and peer-led mentorship can improve adoption.

Station managers may be concerned about system reliability, operational disruptions, and
ambiguous authority during implementation. Scheduling installations during low-traffic periods,
running systems in parallel during early phases, and offering clarity on override protocols can
minimize disruption and build trust. Technology teams may also face concerns around workload,
cybersecurity risks, and integration complexity. Involving them in system design workshops and
offering specialized upskilling (e.g., in [oT security and edge computing) aligns with best

practices for digital transformation success (Deloitte, 2022).
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Regional managers’ concerns may arise regarding budget allocations, regional equity, and
diminished decision-making power. Transparent resource allocation, tailored KPIs, and regional

digital leadership development can foster buy-in.

Finance team skepticisms around ROI and cost overruns is common. Engaging Finance in ROI
modelling, using phased investment structures, and applying sensitivity analyses support

credibility and reduce investment risk perception.

Finally, human resources professionals will need to adapt workforce planning, reskilling efforts,
and compensation frameworks. Strategic workforce planning, job redesign, and compensation

modelling for new digital roles are essential.
2. Macro-Level Change

Executive leadership may question alignment with long-term strategic goals. A compelling
strategic narrative linking predictive maintenance to ADNOC’s broader transformation vision,

backed by a balanced scorecard approach is, therefore, critical.

Governance, risk appetite, and long-term value creation concerns can be addressed by
establishing a dedicated steering committee and integrating predictive maintenance risk profiles
into the broader enterprise risk framework. Customers’ concern includes data privacy and service
disruption. Transparent privacy policies and proactive communication around environmental and

efficiency benefits can foster customer trust.

Suppliers may also be uncertain about changing procurement patterns or integration
requirements. Joint planning sessions, phased integration roadmaps, and new contract models
foster alignment (Deloitte, 2022). Anticipated scrutiny over Al system compliance and safety
standards can be addressed through early engagement, robust data governance demonstrations,

and communication of predictive maintenance as a safety-enhancing initiative.
3. Integrated Change Management Framework

To ensure alignment and adoption across all levels, ADNOC Distribution should deploy a

unified change framework:
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o Communication Strategy: Stakeholder-specific messaging, milestone updates, and
feedback loops help maintain transparency and engagement.

e Training & Development: Skills gap analysis, blended learning, and digital certifications
promote continuous learning and digital upskilling.

o Incentive Alignment: Revised KPIs, recognition of change champions, and executive-
aligned incentives reinforce change-supportive behavior.

e Governance: A cross-functional steering committee, risk monitoring, and transparent

dashboards ensure accountability and informed decision-making.

5. CONCLUSION

This proposal has demonstrated that implementing predictive maintenance through IoT, Al and
Big Data at ADNOC Distribution presents a strategic opportunity to enhance maintenance

practices, optimize operational efficiency, and drive cost control.

The proposed implementation framework outlines a phased roadmap that balances short-term
impact with long-term capability development. By adopting this framework, ADNOC
Distribution stands to achieve measurable improvements, such as reduced maintenance costs,

extended equipment lifespan, and minimized operational disruptions.

Beyond operational gains, the initiative repositions maintenance from a cost center to a strategic
enabler of business performance. It fosters a proactive, data-driven culture and enables cross-
functional collaboration across maintenance, IT, operations, and finance. The introduction of

new capabilities cultivates a digitally skilled workforce aligned with future industrial needs.

From a sustainability standpoint, the solution supports ADNOC’s environmental commitments
through improved energy efficiency and reduced resource consumption. In a complex
geopolitical context, it strengthens operational resilience and reinforces ADNOC’s role in
regional energy security. Furthermore, the remote-monitoring capabilities introduced post-

COVID represent critical adaptations to evolving business continuity requirements.

In conclusion, predictive maintenance is not merely a technological upgrade but a catalyst for

organizational transformation. By embedding it as a core operational strategy, ADNOC
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Distribution can lead the regional energy retail sector in digital innovation, achieving sustained

value for customers, stakeholders, and the wider community.
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APPENDIX

Appendix A: Summary of Module 1

1. Leadership and Strategic Direction

ADNOC Distribution has adopted Distributed and Human-Centered Leadership, driven by CIO
Ali Al-Ali. These approaches empowered frontline employees, enhanced decision-making, and
contributed to improved customer satisfaction. Open dialogue, staff empowerment, and
collaborative innovation workshops were central to enhancing organizational culture and

performance.
2. Strategic Goals and Evaluation

The company’s strategic objectives include expanding the retail network, enhancing customer
experience, driving digital transformation, and investing in sustainability. These are aligned with
UAE Vision 2021 and evaluated using SWOT, PESTLE, and performance metrics frameworks.

Analysis confirmed ADNOC’s strategic fit and competitiveness.
3. Technology and Innovation Initiatives

Ali Al-Ali led several transformation projects, such as the RFID-based smart service station
program. This involved using 10T, Al, and data analytics for operational efficiency, customer
convenience, and contactless service. The initiative demonstrated effective use of adaptive and

transformational leadership styles and set new benchmarks in innovation and sustainability.
4. Organizational Culture and Capabilities

ADNOC Distribution's culture emphasizes performance, innovation, and customer-centricity.
Challenges include siloed departments and uneven employee engagement. Cross-functional
collaboration and staff empowerment helped address these issues. The CIO implemented

programs to enhance collaboration, training, and inclusivity.
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5. Implementation and Structure

The implementation plan follows a phased roadmap over 5 years, integrating digital tools,
predictive maintenance, EV infrastructure, and renewable energy. Organizational restructuring
promotes agility and distributed leadership. Continuous feedback, agile teams, and innovation

labs are vital for successful delivery.
6. Sustainability and Environmental Strategy

Sustainability efforts include EV stations, solar-powered facilities, and carbon reduction
programs. These align with UAE energy goals and strengthen ADNOC's brand. Integration of

green technologies and sustainability reporting frameworks ensures long-term viability.
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Appendix B: Summary of Module 2

1. Introduction and Strategic Context

The summary provides a comprehensive overview of the strategic leadership and decision-
making at ADNOC Distribution, led by CIO Ali Abdulaziz Al-Ali. The documents cover various
leadership, technical, and problem-solving frameworks that support ADNOC’s digital

transformation, operational excellence, and sustainability agenda.
2. Problem Solving and Decision-Making Practices

ADNOC Distribution uses both formal, hierarchical methods and agile, informal problem-
solving strategies. RFID technology deployment serves as a case study for integrative thinking
and cross-functional collaboration. Frameworks like Goel’s and McKinsey’s Six Mindsets are
used to drive both strategic and operational outcomes while promoting resilience and

adaptability.
3. Range and Types of Decisions

Ali Al-Ali addresses operational (e.g., fuel station workflows), tactical (e.g., phased ERP
upgrades), and strategic decisions (e.g., cloud migration and loyalty programs). These decisions
rely on predictive analytics, stakeholder input, and scenario planning, with tangible outcomes

like cost reductions and improved customer satisfaction.
4. Professional Integrity and Leadership

The CIO demonstrates integrity by maintaining transparency, aligning IT upgrades with ethical
Al practices, and securing stakeholder buy-in through structured communication like workshops
and dashboards. Ali Al-Ali also ensures cybersecurity and responsible governance throughout

digital transformation efforts.
5. Collaborative Integrated Decision-Making (CIDM)

A new CIDM framework was introduced to institutionalize collaborative, cross-functional, and

data-driven decision-making. The eight-phase process emphasizes ideation, stakeholder
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inclusion, real-time monitoring, and post-implementation learning. CIDM aligns with strategic

goals and supports operational agility, continuous improvement, and innovation culture.
6. Skills, Tools, and Data Management

Ali Al-Ali applies technical skills (ERP, BI, RFID) and soft skills (Ieadership, communication)
in solving problems. Data dashboards, predictive analytics, and GDPR-compliant practices
ensure data accuracy and decision effectiveness. Decision impact is measured using KPIs tied to

real-time operations and strategic goals.
7. Recommendations and Lessons Learned

Recommendations include reducing hierarchical delays, fostering external collaboration,
conducting structured post-decision analysis, and strengthening change management programs.
Continuous learning, visual tools (e.g., Draw Toast), and stakeholder engagement are

emphasized to sustain digital excellence.
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Appendix C: ADNOC Distribution Hardware list

1. Fuel Dispensing Devices:

Smart fuel pumps — Equipped with digital screens and electronic payment systems.
Self-service fuel dispensers — Allow customers to refuel their vehicles independently.
2. Electronic Payment Devices:

Point of Sale (POS) terminals — Support payment via bank cards, mobile payment, and ADNOC
Wallet.

QR code and NFC (Near Field Communication) payment devices — Enable contactless payment.
3. Vehicle Inspection and Maintenance Devices:

Exhaust emissions testing devices — Ensure vehicles meet environmental standards.

Vehicle safety inspection devices — Include brake, lighting, and tire inspection systems.

Oil change and fluid inspection equipment — Includes oil pumps and fluid level testing devices.
4. Car Wash and Cleaning Devices:

Automatic car wash machines — Provide a thorough cleaning without human intervention.
Interior cleaning devices — High-power vacuum cleaners, sanitizing, and polishing equipment.
5. Recycling Devices:

Plastic bottle and aluminum can return machines — Offer reward points for recycling.

6. Security and Surveillance Devices:

CCTV cameras — Monitor customer activity and enhance station security.

Gas leak detectors — Detect fuel leaks to prevent accidents.

7. Firefighting System:

Fire extinguishers — Strategically placed throughout the station for quick access.

Automatic fire suppression systems — Use foam, dry chemicals, or gas to suppress fires
automatically.

Fire alarms and smoke detectors — Provide early warnings and automatic response activation.
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Emergency shut-off valves — Cut off fuel supply in case of fire or emergency.

8. HVAC (Heating, Ventilation, and Air Conditioning) System:

Air conditioning units — Ensure a comfortable temperature in customer service areas and stores.
Ventilation systems — Maintain air quality and remove harmful fumes.

Exhaust fans — Prevent heat buildup and ensure proper airflow.

9. ADNOC Oasis Store Equipment:

Smart refrigerators and ovens — Keep food products fresh.

Self-service vending machines — Include coffee machines and automated meal dispensers.

* These are some of the key devices used at ADNOC Distribution stations to ensure safe, fast,
and advanced customer service.

39| Page



Appendix D: Description of ADNOC Distribution Hardware list

Fuel Dispensing Systems:

These represent the core revenue-generating equipment, including smart fuel pumps with digital
screens and electronic payment capabilities, and self-service dispensers that enable customer-
driven refueling. These sophisticated systems contain both mechanical components (pumps,
meters, valves) and electronic elements (displays, payment processors) that require regular

maintenance and present prime opportunities for sensor integration.
Payment Infrastructure:

These form the critical transaction backbone, featuring Point of Sale (POS) terminals supporting
multiple payment methods (bank cards, mobile payments, ADNOC Wallet) and contactless
payment devices utilizing QR code and Near Field Communication (NFC) technologies. These
systems represent critical revenue touchpoints where downtime directly impacts customer

experience and business performance.
Vehicle Service Equipment:

These provide value-added services through specialized diagnostic and maintenance tools,
including exhaust emissions testing devices for environmental compliance verification, vehicle
safety inspection systems for brake, lighting, and tire assessment. This specialized diagnostic
equipment represents high-value assets where predictive maintenance can significantly extend

lifespan and ensure accuracy.
Car Wash Infrastructure:

These deliver additional service offerings through automatic car wash machines and interior
cleaning devices including vacuum systems and sanitizing equipment. These systems combine
mechanical, hydraulic, and electronic components in harsh operating conditions, making them

particularly vulnerable to failures that predictive maintenance can help prevent.
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Environmental and Safety Systems:

These ensure regulatory compliance and operational safety through recycling machines for
plastic bottles and aluminum cans, gas leak detectors for preventing fuel-related incidents,
comprehensive fire suppression systems (including extinguishers, alarms, and automatic
response mechanisms), and emergency shut-off valves for fuel supply control. These critical
safety systems require exceptional reliability where predictive maintenance offers significant risk

mitigation value.
Facility Infrastructure:

These maintain operational continuity through HVAC systems (including air conditioning units,
ventilation systems, and exhaust fans), CCTV cameras for security monitoring, and ADNOC
Oasis store equipment (including smart refrigerators, ovens, and vending machines). These
support systems ensure customer comfort and operational functionality across the service station

environment.
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