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Unlocking Efficiency and Reliability: The Power of Aker Solutions Control
Systems

In today’s rapidly evolving industrial landscape, the ability to manage complex processes with precision, safety, and
efficiency is more than a competitive advantage—it's a necessity. Whether you're operating offshore platforms,
refining plants, or large-scale manufacturing facilities, the backbone of modern operations lies in sophisticated

control systems. Among the leading innovators in this arena, Aker Solutions control systemshave emerged as a
benchmark for reliability, adaptability, and cutting edge technology. This comprehensive guide explores what makes
these systems exceptional, how they are implemented across diverse industries, and the future trends that will
shape the next generation of process automation.

Understanding Control Systems: The Engine of Industrial Automation

What Are Control Systems?

Control systems are integrated networks of hardware, software, and communication protocols that monitor and
regulate physical processes. From temperature and pressure to flow rates and chemical compositions, these
systems translate sensor data into actionable commands that keep machinery running optimally. At their core,
control systems consist of three primary components:

¢ Sensors and Actuators: Devices that gather real time data and execute physical changes.
e Controllers: Algorithms that analyze data and determine appropriate responses.
¢ Channels that ensure seamless data exchange between components.

When executed correctly, a control system can reduce downtime, minimize waste, and enhance product quality—all
while maintaining stringent safety standards.

The Evolution of Process Control

From the early days of analog valves and manual adjustments to today’s digital twins and predictive analytics, the
trajectory of process control has been one of relentless innovation. Key milestones include:

1. Analog Control: Basic on/off mechanisms and mechanical governors.

2. Programmable Logic Controllers (PLCs): The first digital controllers that introduced programmable logic.
3. Distributed Control Systems (DCS): Centralized control with redundant architectures for critical processes.
. Enterprise Level Integration: Linking control systems to business intelligence platforms for holistic
decision making.
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In this continuum, Aker Solutions control systemsrepresent the latest synthesis of proven reliability and
forward looking technology, positioning them at the forefront of industrial automation.

Why Aker Solutions Control Systems Are a Game Changer

Proven Track Record in High Risk Environments

Aker Solutions has decades of experience in delivering control solutions for the offshore oil and gas sector—an
industry where safety margins are razor thin and operational uptime is paramount. Their control systems are



engineered to withstand extreme temperatures, corrosive environments, and seismic disturbances. This robustness
translates into:

¢ Reduced maintenance costs through durable components.
e Lower risk of catastrophic failures.
« Compliance with stringent regulatory standards such as API, IEC, and ISO.

Integrated Safety and Reliability

Safety Instrumented Systems (SIS) are critical in preventing hazardous events. Aker Solutions integrates SIS
seamlessly with process control, ensuring that safety logic operates independently yet in harmony with operational
controls. Key features include:

* Redundant architecture for fault tolerance.

* Real time diagnostics and predictive maintenance alerts.

e Compliance with Safety Integrity Levels (SIL) requirements.
Scalable Architecture for Future Growth

Industrial processes are never static. As companies expand or pivot, control systems must adapt without costly
overhauls. Aker Solutions offers modular platforms that can scale horizontally or vertically, enabling:

¢ Easy addition of new sensors or actuators.
e Seamless integration of emerging technologies like Al or edge computing.
e Future proofing investments with backward compatibility.

User Centric Design and Support

Beyond hardware, Aker Solutions excels in delivering intuitive user interfaces, comprehensive training, and 24/7
technical support. Their human centered approach ensures that operators can quickly interpret data, make informed
decisions, and respond to alarms efficiently.

Key Technologies Driving Aker Solutions Control Systems

Industrial Internet of Things (IloT) Connectivity

IloT enables real time data collection from distributed assets, facilitating proactive monitoring and predictive
analytics. Aker Solutions leverages secure, low latency communication protocols such as OPC UA and MQTT,
ensuring that critical data flows reliably across the plant network.

Advanced Process Control Algorithms

Traditional PID controllers are powerful, but modern processes demand more. Aker Solutions incorporates Model
Predictive Control (MPC) and Adaptive Control strategies to optimize performance under varying conditions. These
algorithms can:

e Predict future process behavior.

¢ Adjust control actions proactively.

¢ Reduce energy consumption and improve yield.
Digital Twins and Simulation
Digital twins—virtual replicas of physical assets—allow engineers to test scenarios without disrupting operations.
By synchronizing sensor data with simulation models, Aker Solutions enables:

e What if analysis for process optimization.



 Virtual commissioning to accelerate deployment.
« Continuous improvement through data driven insights.
Edge Computing and Real Time Analytics

Processing data at the edge reduces latency and bandwidth usage. Aker Solutions incorporates edge nodes that
perform initial filtering, anomaly detection, and control logic before sending aggregated data to central servers.
Benefits include:

e Faster response times for safety-critical events.
¢ Reduced network congestion.
¢ Enhanced data security.

Cybersecurity Frameworks

With increasing connectivity comes heightened cyber risk. Aker Solutions implements multi layered security
measures—encryption, role based access control, intrusion detection, and regular penetration testing—to
safeguard critical infrastructure.

Implementing Aker Solutions Control Systems: A Step by Step Guide

1. Needs Assessment and Gap Analysis

Begin by mapping out existing processes, identifying bottlenecks, and defining performance metrics. Engage
stakeholders—engineers, operators, and maintenance teams—to capture functional requirements and safety
constraints.

2. System Architecture Design

Collaborate with Aker Solutions’ design engineers to develop a tailored architecture. Key decisions include:
e Choice of control platform (DCS vs. PLC).
¢ Network topology and redundancy.
« Integration points with MES, SCADA, and ERP systems.

3. Hardware Procurement and Installation

Source certified components—controllers, 1/0 modules, field devices—and ensure they meet environmental and
safety specifications. Installation should follow best practices for grounding, shielding, and cable management.

4. Software Configuration and Programming

Program control logic, safety interlocks, and HMI screens using standardized development tools. Incorporate
validation checks to prevent erroneous inputs or unsafe states.

5. Integration and Testing

Conduct a phased integration strategy: unit tests, system tests, and pilot runs. Validate performance against key
metrics such as cycle time, throughput, and energy usage. Use simulation tools to confirm that the system behaves
as expected under extreme conditions.

6. Training and Documentation

Deliver comprehensive training sessions for operators and maintenance personnel. Provide detailed documentation
—operation manuals, maintenance schedules, and troubleshooting guides—to ensure smooth day to day operations.

7. Commissioning and Go Live

Perform a final validation against safety and performance criteria. Once approved, transition to full production while



maintaining close monitoring for the first few weeks.

8. Continuous Improvement and Support

Leverage built in analytics to track KPIs, identify degradation patterns, and schedule predictive maintenance. Aker
Solutions offers ongoing support contracts to keep systems updated and compliant with evolving regulations.

Case Studies: Real World Impact of Aker Solutions Control Systems

Offshore Platform Optimization

An offshore platform in the North Sea faced recurring pressure fluctuations, impacting safety and production. After
installing Aker Solutions’ DCS with MPC capabilities, the platform achieved a 12% reduction in pressure variance
and a 6% increase in throughput, translating into a $4.5 /million annual revenue uplift.

Petrochemical Plant Energy Savings

A petrochemical facility implemented Aker Solutions’ edge computing nodes to monitor heat exchangers. By
detecting early signs of fouling and scheduling maintenance proactively, the plant reduced energy consumption by
8% —equivalent to a $2.2 /million cost saving over three years.

Manufacturing Automation Upgrade

A consumer electronics manufacturer integrated a digital twin platform with its production line. The result was a
15% decrease in defect rates and a 10% improvement in cycle time, boosting overall equipment effectiveness
(OEE) from 65% to 80% within six months.

Future Trends Shaping Control Systems

Artificial Intelligence and Machine Learning

Al/ML algorithms will move from post processing to real time decision support. Predictive models will anticipate
equipment failures before they occur, while reinforcement learning could optimize control strategies dynamically.

5G and Ultra Low Latency Networks

5G’s high bandwidth and low latency will enable real time data exchange between distributed assets, making
remote operation and cloud based analytics more feasible.

Zero Trust Cybersecurity

Industrial control systems will adopt zero trust architectures, ensuring that every device and user is verified before
accessing critical resources. This shift will mitigate insider threats and external attacks.

Regulatory Evolution

Governments and industry bodies are tightening safety and environmental regulations. Control systems will need to
incorporate advanced compliance modules—such as real time emissions monitoring—to meet future standards.

Conclusion

In an era where efficiency, safety, and adaptability dictate competitive advantage, selecting the right control system

is paramount. Aker Solutions control systemsoffer a blend of proven reliability, cutting edge technology, and
user centric design that addresses the most demanding industrial challenges. From robust offshore operations to
energy efficient manufacturing plants, these systems deliver tangible benefits—reduced downtime, enhanced safety,
and significant cost savings.



By embracing advanced technologies such as IloT, digital twins, and Al-driven analytics, Aker Solutions empowers
organizations to not only meet today’s operational demands but also to anticipate tomorrow’s opportunities.
Whether you're upgrading legacy equipment or designing a new plant from scratch, investing in a forward looking
control platform is an investment in resilience, profitability, and sustainable growth.
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