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In the modern industrial landscape, compressed air is often referred to as the "fourth utility." Beyond electricity,
water, and gas, it powers a vast array of manufacturing processes, from pneumatic tools on assembly lines to
sensitive instrumentation in pharmaceutical labs. However, the efficiency and reliability of these systems are not
merely a product of the mechanical compressor itself but are dictated by the sophisticated control systems that
govern them. This guide provides an in-depth technical analysis of the Atlas Copco Elektronikon®controller

series and the operational frameworks required to manage industrial compressors like the GA90 and GA VSD+
series effectively.

Understanding the Elektronikon® Control Ecosystem

The Elektronikon®system is a proprietary microprocessor-based controller developed by Atlas Copco to monitor,
control, and protect air compressors. Its primary objective is to regulate the compressor's output to match the air
demand while minimizing energy consumption. To understand its value, one must look at the transition from
traditional electro-pneumatic controls to digital regulation.

The Evolution from Basic Regulation to Graphic and Nano Controllers

Traditional compressors relied on simple pressure switches that operated on a load/unload basis with significant
pressure fluctuations. The Elektronikon® series introduced digital precision. Currently, the ecosystem is categorized
into several tiers:

¢ Elektronikon® Graphic: Features a high-resolution color display, providing a clear visual representation of the
compressor's status, including pressure, temperature, and service hours. It supports advanced networking and
communication protocols.

¢ Elektronikon® Nano™: A more compact, loT-enabled controller designed for smaller units but equipped with
powerful capabilities. It allows for over-the-air (OTA) updates and remote monitoring via smartphones.

e Standard Elektronikon® Mk5: The workhorse of the GA series (GA90 to GA315), focusing on robustness and
extensive /O capabilities for large-scale industrial integration.

By utilizing advanced sensors (pressure transducers and thermistors), these controllers can detect minute changes
in the system and adjust motor speeds or loading cycles in real-time, preventing unnecessary energy waste.

Technical Analysis of Compressed Air Mechanics

To appreciate the controller's role, one must understand the mechanical principles of the compressors it manages,
specifically the GA (Oil-Injected Rotary Screw) and VSD (Variable Speed Drive) models.

Thermodynamic Principles and Efficiency

Air compression is inherently an exothermic process. When air is compressed, its temperature rises significantly.
The Elektronikon® system monitors the Element Outlet Temperature (EOT) to ensure it stays within safe limits
(typically below 110°C / 230°F). If the temperature exceeds a specific threshold, the controller triggers a Service



Warning or an emergency shutdown to prevent element seizure or oil degradation.

The efficiency of the compression cycle is measured by the Specific Energy Requirement (SER), which is the
amount of energy (kW) required to produce a specific volume of air (m3min or cfm) at a certain pressure. The
formula used for energy evaluation is:

Modern Elektronikon® controllers optimize this ratio by ensuring the compressor does not run in "unload" mode for
longer than necessary, as an idling compressor still consumes approximately 25-30% of its full-load power while
producing no air.

Variable Speed Drive (VSD+) Integration

The GA 18 VSD+, GA 22 VSD+, and GA 26 VSD+ models mentioned in the technical manuals utilize Variable
Speed Drive technology. Unlike fixed-speed compressors that can only run at 100% or 0% capacity, VSD units
adjust the motor speed to exactly match the demand. The controller uses a PID (Proportional-Integral-Derivative)
loop to maintain a stable net pressure by varying the frequency of the power supplied to the motor.

Comparative Evaluation: Controller Features and Specifications

The following table outlines the technical differences between the primary controller variants found in Atlas Copco
documentation.



Feature

User Interface

Remote Connectivity

Energy Control

Service Indication

Elektronikon® Nano™

Icon-based / App
integration
Bluetooth & SMARTLINK

Basic algorithm

Yes (LED & App)

Elektronikon® Graphic

Color LCD with icons
Modbus, Profibus,
SMARTLINK

Advanced PID control

Detailed log + Plan

Elektronikon® Mk5 Touch

High-res Touchscreen

Integrated Wi-Fi, Ethernet

Multi-compressor

optimization

Predictive Analysis

Expansion Modules No Yes Yes (Multiple)

Step-by-Step Operational Procedures

Based on the Instruction Manual for GA90/315 and GA VSD+models, operational safety and systematic
execution are paramount. Following these procedures ensures longevity and safety.

1. Pre-Start Safety Protocol

Before initiating any operation, operators must adhere to the "Safety First" methodology: STOP - EVALUATE
RISKS - THINK - SEEK PROPER TOOLS . Technical personnel must ensure:

e All side panels are securely fastened.

« Emergency stop buttons are tested and functional.

* Voltage levels are within the £10% tolerance of the nameplate rating.
e The air discharge valve is closed or connected to the load.

2. Starting the Compressor

1. Switch on the main voltage at the isolator.

2. The Elektronikon® display will initialize, showing the Atlas Copco logo and software version.

3. Check the display for any Active Warnings. If the display shows a service icon, consult the service menu.

4. Press the Start Button (I). The controller will initiate a startup sequence, checking oil pressure and
temperature before engaging the main motor.

5. In VSD models, the motor will slowly ramp up (soft start), eliminating current peaks that can damage
electrical grids.

3. Stopping Procedures

1. Press the Stop Button (O). The controller does not stop the motor immediately.

2. It enters a programmed stop sequence, unloading the compressor and allowing it to run for a few minutes to
cool down the internal components and vent the air/oil separator vessel.

3. Once the motor stops, switch off the voltage only if maintenance is required.

Advanced Monitoring and SMARTLINK Technology

The SMARTLINKsystem represents the integration of the Elektronikon® controller with cloud-based analytics. It
serves as a comprehensive library for instruction manuals and installation guides while providing real-time data
streaming.



Key Functions of SMARTLINK:

e Service Alerts: Automatically notifies the service provider and the user when maintenance is due based on
actual running hours rather than calendar days.

« Uptime Monitoring: Tracks how long the compressor has been running vs. idling, identifying opportunities for
energy savings.

¢ Remote Diagnostics: Allows Atlas Copco technicians to view error logs (e.g., "Service Warning" or
"Emergency Stop") before arriving on-site, ensuring they bring the correct parts.

Maintenance and Troubleshooting Analysis

Maintaining an oil-injected rotary screw compressor requires a rigorous schedule. The Elektronikon® controller acts
as the primary record-keeper for these intervals.

Common Error Codes and Solutions



Warning / Error

High Element Outlet Temp

Service Warning

Motor Overload

Pressure Sensor Error

Potential Cause

Low oil level; Clogged oil cooler; High
ambient temperature.

Maintenance interval reached (Qil,
Filters, Separator).

Mechanical friction; Electrical phase
imbalance; Failing bearings.

Faulty transducer or wiring.

Corrective Action

Check oil level; Clean cooler fins;
Improve ventilation in the compressor
room.

Perform the 2000h or 4000h service
and reset the controller timer.

Inspect motor bearings; Check
incoming voltage; Ensure the element
turns freely.

Check sensor wiring; Replace

pressure transducer if signal is lost.

Oil-Injected Screw Maintenance Workflow

For models like the GA18 VSD+, the maintenance procedure involves several critical steps that must be logged
into the Elektronikon® system:

1. Oil Filter Replacement: Typically every 4,000 hours. Use genuine Atlas Copco filters to prevent pressure
drops.

2. Air Filter Cleaning/Replacement: Essential for maintaining FAD (Free Air Delivery). In dusty environments,
this may be required more frequently.

3. Separator Element: The air/oil separator ensures the discharge air contains less than 3ppm of oil. A high
pressure drop across the separator (monitored by the controller) indicates a need for replacement.

4. Oil Analysis: Periodic testing of the Roto-Inject or Roto-Xtend oil to check for oxidation or moisture
contamination.

Energy Optimization and Strategic Implementation

Implementing a compressed air system goes beyond purchasing a machine. It involves strategic planning of the
compressed air room and the distribution network.

Pressure Band Management

One of the most common mistakes in industrial settings is running the system at a higher pressure than necessary.
Every 1 bar (14.5 psi) increase in pressure results in approximately a 7% increase in energy consumption. The
Elektronikon® allows users to define narrow Pressure Bands. For instance, if the process requires 6 bar, the
compressor should be set to load at 6.2 bar and unload at 6.5 bar, rather than running at 8 bar and regulating down
through a filter-regulator-lubricator (FRL) station.

Multi-Compressor Control (Equalization)

In facilities with multiple compressors, the Elektronikon® Graphic can act as a master controller. It ensures that the
workload is distributed evenly among machines (Lead/Lag control). This prevents one machine from accumulating
excessive hours while another sits idle, and it ensures that the most efficient machine (usually a VSD unit) handles
the fluctuating load while fixed-speed machines handle the base load.

Conclusion: The Future of Compressed Air Control

The integration of advanced controllers like the Elektronikon® Graphic and Nano™ has transformed the air



compressor from a simple mechanical device into an intelligent, data-driven asset. By leveraging the technical
insights provided in Atlas Copco manuals—from the safety-first protocols to the complex VSD frequency
adjustments—industries can achieve unprecedented levels of reliability and energy efficiency.

As we move further into the era of Industry 4.0, the role of remote monitoring through SMARTLINK and the
precision of digital regulators will only increase. Proper training for technical personnel, a deep understanding of the
controller’s interface, and adherence to manufacturer-specified maintenance schedules remain the cornerstones of
a successful compressed air strategy. By treating the compressor not just as a source of air, but as a sophisticated
thermodynamic system governed by an advanced digital brain, companies can significantly reduce their carbon
footprint and operational costs.
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