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In the realm of industrial automation, the efficiency of compressed air systems is often the determining factor in a
plant's operational profitability. At the heart of this efficiency lies the control system. For decades, Atlas Copco has
pioneered this space with the Elektronikon® series of controllers. This technical analysis provides an exhaustive
look into the architecture, electrical configuration, and networking capabilities of Elektronikon systems, ranging from
the classic Elektronikon | to the modern Elektronikon Graphic and Nano modules.

The Evolution of Compressed Air Control: From Analog to Elektronikon
Nano

Industrial air compressors, such as the GA 55+, require precise regulation to balance air supply with fluctuating
demand. Historically, this was achieved through simple pressure switches. However, the introduction of the
Elektronikon system shifted the paradigm toward intelligent, microprocessor-based management. The system is
designed to monitor key parameters, protect the hardware through automated shutdowns, and optimize energy
consumption through sophisticated loading and unloading algorithms.

The Hierarchy of Elektronikon Controllers

Understanding the differences between controller generations is essential for maintenance and system upgrades.
The following versions represent the core of the Atlas Copco install base:

¢ Elektronikon | (Basic): A foundational stand-alone controller (often identified by part numbers like 1900 0711
01). It supports basic external start/stop functionality via digital contacts but lacks advanced networking capabilities.

¢ Elektronikon Mk5 (Graphic): This version introduced a high-resolution color display and integrated web server
capabilities. It supports advanced Fieldbus communication and complex timer settings for industrial scheduling.

¢ Elektronikon Nano: The latest iteration focusing on connectivity. It is designed to work seamlessly with the
SMARTLINK app, allowing for over-the-air (OTA) updates and remote monitoring via mobile devices.

Technical Specifications and Electrical Circuitry

The reliability of a compressor system depends heavily on its electrical integration. For high-capacity units like the
GA 55+, the Circuit Diagramis the primary document for installation. Engineering teams must adhere to strict
guidelines regarding circuit breakers and power cabling to prevent thermal overload and electrical fires.

Circuit Breaker and Power Cable Configuration

Based on technical study data for heavy-duty QAS and GA series units, the electrical protection settings are
critical. For a system rated near 1000A, the following parameters are typically adjusted on the primary circuit
breaker:



Parameter Description Standard Setting (Example)

In Nominal Current 1000A

Ir Long-time Trip Current 0.95 x In (950A)

tr Long-time Delay Adjustable (Seconds)
Isd Short-time Pickup Magnetic Trip Setting
tsd Short-time Delay Discrimination Timing

Correct wire sizing (denoted as Wire size X or Z in technical manuals) is imperative to minimize voltage drops. For
a 1000A system, multiple parallel runs of high-cross-section copper cabling are required to handle the starting
current (inrush) without tripping the main isolating switch.

Motor Rotation and Phase Sequencing

A common error during the installation of GA 55+ units involves the fan motor rotation. If the rotation direction is
incorrect, the cooling system fails, leading to rapid thermal expansion and potential screw element seizure. The
procedure for correction involves opening the main isolating switch and reversing two of the incoming electric
connections at the terminals. This flips the magnetic field sequence, correcting the motor's centrifugal direction.

Programming and Operational Logic

The primary function of the Elektronikon controller is to maintain the net pressure between programmable limits.
This is achieved through Load/Unloadlogic. When the pressure drops below the set point (e.g., 7.0 bar), the
controller energizes the loading solenoid, allowing the compressor to deliver air. Once the maximum pressure is
reached (e.g., 8.0 bar), the system unloads, venting internal pressure while keeping the motor running to avoid
frequent start-stop cycles that damage the insulation of the motor windings.

Advanced Control Mechanisms

Modern Elektronikon Graphic controllers utilize Proportional-Integral-Derivative (PID)control loops, especially in
Variable Speed Drive (VSD) compressors. This allows the motor speed to modulate in real-time, matching the air
output exactly to the demand, which can reduce energy costs by up to 35% compared to fixed-speed units.

Network Integration and Central Controllers

In facilities with multiple compressors, individual control is inefficient. This necessitates the use of a Central
Controller(such as the ES series). These units act as the master brain, communicating with individual
Elektronikon Mk5 or Nano controllers to balance running hours and ensure the most efficient combination of
machines is active.

Connection and Compatibility

The Central Controller Connection Guideoutlines how to integrate disparate generations of compressors into a
single network. This is often achieved through:

1. CANbus Communication: A robust, high-speed protocol used for internal communication between the
controller and expansion sensors.



2. Modbus/Fieldbus: Allows the compressor to communicate with the plant's SCADA or Building Management
System (BMS).

3. Digital Inputs/Outputs: Used for basic remote start/stop and general fault signaling in older Elektronikon |
systems.

Comparison: Standard Controller vs. Central Controller



Feature Standard Elektronikon Central Controller (ES)

Scope Single Compressor Only Up to 16 Compressors

Pressure Band Wide (to prevent cycling) Narrow (Stable system pressure)
Energy Optimization Local Optimization Global System Optimization
Connectivity Direct Sensors Networked Fieldbus / LAN
Reporting On-device logs Cloud-based SMARTLINK reports

The Elektronikon Nano: Installation and Setup

The Elektronikon Nanorepresents the shift toward the Industrial Internet of Things (lloT). Setup involves not just
electrical wiring, but also digital provisioning. The process generally follows these steps:

¢ Physical Mounting: Ensuring the controller is shielded from vibration and excessive heat.

¢ Sensor Expansion: Utilizing the digital input ports to add extra sensors for dew point monitoring or ambient
temperature compensation.

e App Pairing: Using Bluetooth or Wi-Fi to pair the Nano with the Atlas Copco SMARTLINK interface.

¢ Firmware Synchronization: Downloading the latest operational algorithms to ensure the compressor benefits
from the newest efficiency updates.

Maintenance, Troubleshooting, and Failure Modes

Even the most robust systems encounter operational challenges. A Senior Technical Writer must emphasize the
importance of the User Manual for decoding error messages and maintenance triggers.

Common Troubleshooting Scenarios

« Emergency Stop Active: Often caused by a physical E-stop button being engaged or a fault in the 24V DC
control circuit loop.

« High Discharge Temperature: Often points to a failure in the thermostatic valve or a clogged oil cooler, but can
also be a sensor calibration error within the Elektronikon menu.

« Communication Loss: Usually a result of improper termination in the CANbus line or electrical interference
(EMI) from the VSD drive.

Step-by-Step Field Guide: Correcting Motor Rotation

1. Isolate Power: Switch off the main breaker and follow Lock-Out Tag-Out (LOTO) procedures.

2. Verify Voltage: Use a multimeter to ensure no residual voltage is present.

3. Swap Leads: Reverse two of the three incoming phases (e.g., L1 and L2) at the compressor's main terminal
block.

4. Test Run: Briefly power the unit and observe the rotation arrow on the fan housing.

5. Log Change: Document the intervention in the Elektronikon's internal service log.

Conclusion: The Strategic Value of Integrated Control

The Atlas Copco Elektronikon system is more than just a user interface; it is a sophisticated engineering tool that
ensures the longevity of the compressor hardware while minimizing the carbon footprint of the industrial facility. By



mastering the Circuit Diagrams, understanding the Central Controller logic, and embracing the connectivity of
the Nano series, engineers can transition from reactive maintenance to a proactive, data-driven operational model.

As industrial standards like API603130and various 1ISO energy management certifications become more stringent,
the role of the Elektronikon controller will only grow. It remains the definitive benchmark for compressed air
management, providing the granular data necessary for continuous improvement in the modern smart factory.
Investing time in understanding the technical nuances of these controllers—from the wire size of the circuit breaker
to the complexity of the Fieldbus protocol—is an investment in the reliability and efficiency of the entire production
line.
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