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In the contemporary landscape of industrial automation, the efficiency and precision of motor control systems are 

paramount. Among the diverse array of solutions available, the Lenze 8400 frequency inverter seriesstands out

as a modular and highly adaptable platform designed to meet the rigorous demands of modern manufacturing. This

article provides an exhaustive technical analysis of the Lenze 8400 series, exploring its architectural variants,

operational mechanics, and comparative standing in the global market against competitors like Siemens, Danfoss,

and SEW-EURODRIVE.

The Architecture of the Lenze 8400 Series

The L-force Inverter Drives 8400represent a scaled approach to frequency conversion. Unlike monolithic inverter

designs, the 8400 series is categorized into distinct tiers—BaseLine, StateLine, HighLine, and TopLine—each

tailored to specific functional requirements. This tiered architecture allows engineers to select a drive that matches

the complexity of the task without over-specifying hardware, thereby optimizing both cost and energy consumption.

Tiered Functional Scaling

•  8400 BaseLine: Targeted at basic applications requiring controlled speed. It is ideal for conveyor drives, 

pumps, and fans where sophisticated motion control is not necessary but reliability is non-negotiable.

•  8400 StateLine: Designed for standard applications. It introduces features such as integrated brake 

management and more robust I/O capabilities, making it suitable for more complex transverse materials handling.

•  8400 HighLine: This tier incorporates point-to-point positioning and expanded fieldbus communication. It is 

frequently utilized in rotary indexing tables and storage/retrieval units.

•  8400 TopLine: The pinnacle of the series, offering servo-like performance. It includes support for feedback 

systems (encoders) and high-dynamic response, bridging the gap between standard frequency inverters and 

dedicated servo drives.

Technical Specifications and Engineering Framework

To understand how a Lenze 8400 drive operates, one must examine the underlying engineering principles. These 

devices operate on the principle of Pulse Width Modulation (PWM) to control the speed and torque of three-phase 

asynchronous motors. For example, the E84AVSCE3714SX0model is a 0.37kW, 1.3A unit that exemplifies the

compact efficiency of the StateLine tier.

Control Modes and Mathematical Modeling

The 8400 series supports several control modes, each utilizing different mathematical models to govern motor

behavior:

1.  V/f Control (Linear or Quadratic): This is the simplest form of control where the ratio between voltage (V) and 

frequency (f) is kept constant. It is mathematically expressed as V/f = k. While effective for simple loads, it lacks 

precision at low speeds.

2.  Sensorless Vector Control (SLVC): This mode uses an internal mathematical model of the motor to estimate 

the rotor position and flux. By calculating the torque-producing and flux-producing components of the current 



independently, SLVC provides significantly higher starting torque and better speed regulation.

3.  Servo Control (TopLine only): Utilizing encoder feedback, the TopLine variant executes closed-loop control. 

The algorithm continuously compares the target position/speed with the actual feedback, minimizing the error 

signal through a PID (Proportional-Integral-Derivative) controller.

Energy Efficiency and DC Bus Sharing

A critical technical feature of the Lenze 8400 series is its support for DC bus interconnection. In systems with

multiple drives, some units may be in a regenerative (braking) mode while others are motoring. By connecting the

DC buses, the energy generated by the braking motor can be consumed by the motoring drive, drastically reducing

total power consumption from the grid.

Comparative Analysis: Lenze vs. Global Competitors

When selecting a drive system, engineers often compare the Lenze 8400 with other market leaders. The following

table provides a side-by-side evaluation of the 8400 series against equivalent offerings from Siemens, Danfoss,

and L&amp;T.



Feature / 
Specification

Lenze 8400 Series Siemens SINAMICS 
G120

Danfoss VLT FC 
301/302

L&amp;T Cx2000

Modular Design Highly Modular (L-
force)

Modular (Power + 
Control)

Integrated / Compact Compact

Power Range 0.25 kW to 45 kW 0.55 kW to 250 kW 0.25 kW to 1.4 MW 0.1 kW to 2.2 kW

Safety Functions STO (Safe Torque 
Off)

STO, SS1, SLS STO, SS1, SLS Basic STO

Communication CANopen, EtherCAT, 
PROFINET

PROFINET, 
PROFIBUS, USS

Modbus, PROFINET, 
EtherNet/IP

Modbus RTU

Primary Application Precision Motion 
&amp; Conveyors

General Purpose / 
Heavy Duty

Process 
Automation / HVAC

General Purpose / 
OEM

While the Siemens SINAMICS G120 offers a broader power range, the Lenze 8400is often preferred in European

and American markets for its superior integration with the L-force engineering tool suite, which simplifies

commissioning through a unified software interface.

Practical Implementation and Field Guide

Implementing a Lenze 8400 inverter requires a systematic approach to hardware installation and software

parameterization. Below is a step-by-step guide for a standard commissioning procedure.

Step 1: Physical Installation and Thermal Management

The inverter must be mounted vertically in a control cabinet. For a unit like the E84AVSCE4024SB0(400V, 4.0kW),

heat dissipation is a critical factor. Engineers must ensure a minimum clearance of 100mm above and below the

unit to facilitate convective cooling. If multiple drives are mounted side-by-side, forced air ventilation is mandatory to

prevent thermal derating.

Step 2: Wiring and Protection

Wiring must adhere to EMC (Electromagnetic Compatibility) guidelines. Screened motor cables are essential to 

prevent high-frequency interference from affecting sensitive sensor signals. The 3-phase AC inputshould be

protected by fast-acting fuses or a dedicated circuit breaker. In the case of the Lenze 8400 Protec, which features

an IP65 rating, the drive can be mounted directly on the machine frame, reducing the need for long cable runs.

Step 3: Parameterization via L-force Engineer

Using the L-force Engineer software, the user must input the motor nameplate data (Voltage, Current, Power 

Factor, Speed). For high-performance tasks, an automatic motor identification (Auto-tuning)run should be

performed. This allows the inverter to measure the stator resistance and leakage inductance, which are vital for the

accuracy of the vector control model.

Troubleshooting and Diagnostic Fault Monitoring

Operating industrial drives involves managing faults and maintenance. The Lenze SMV and 8400 seriesshare a

robust diagnostic framework. Understanding fault history and monitoring real-time data is crucial for minimizing

downtime.



Common Fault Codes and Solutions

•  OC1 (Short Circuit / Overcurrent): This usually indicates a phase-to-phase short in the motor cable or a 

grounded motor winding. Solution: Disconnect the motor and check insulation resistance with a megohmmeter.

•  OU (Overvoltage): Occurs when the DC bus voltage exceeds the threshold, often during rapid deceleration of 

high-inertia loads. Solution: Increase the deceleration ramp time or install a braking resistor.

•  LU (Undervoltage): Indicates the input supply voltage has dropped below the operational limit. Solution: Verify 

the stability of the mains power supply and check for loose input terminals.

•  EEPROM Error: Internal memory corruption. Solution: Reset the drive to factory defaults and reload the 

parameter set.

Advanced Diagnostics via Software

The Lenze 8400 series supports detailed diagnostic logging. By accessing the Diagnostic Fault History,

technicians can see not only the fault code but also the state of the drive (current, voltage, speed) at the exact

moment the error occurred. This "snapshot" is invaluable for intermittent issues caused by mechanical binding or

periodic power surges.

Advanced Application: Centrifuge Separators

A specialized application for high-power inverters like those from Lenze or Danfoss VLT series is the control of 

Alfa Laval Centrifuge Separators. These machines involve high-inertia drums that require precise torque control

during the acceleration phase and regenerative braking capability during the stop cycle.

Using a Lenze 8400 TopLine  for a centrifuge allows for:

•  Controlled Torque Ramping: Prevents mechanical stress on the centrifuge drive belt and bearings.

•  Flux Braking: Allows for faster stopping times without external resistors by dissipating energy through motor 

losses, provided the thermal limits are monitored.

•  Precision Speed Regulation: Maintains a constant centrifugal force regardless of the density of the fluid being 

processed.

The Future of Drive Technology: Integration and Industry 4.0

As we look toward the future, the role of the frequency inverter is evolving from a simple motor controller to a 

sophisticated data node. The Lenze 8400 series, particularly when equipped with PROFINET or EtherCAT 

modules, fits perfectly into the Industry 4.0paradigm. These drives provide real-time energy consumption data,

vibration monitoring (via connected sensors), and predictive maintenance alerts.

The ability of the 8400 series to interface with higher-level PLC systems (like Siemens S7 or Beckhoff TwinCAT) 

ensures that it remains a relevant component in the digital factory. By leveraging the Memory Modulefeature,

users can swap a faulty drive for a new one and transfer all parameters instantly without a PC, drastically reducing

Mean Time To Repair (MTTR).

In conclusion, the Lenze 8400 series represents a pinnacle of German engineering in the field of power electronics.

Its modularity, ranging from the simple BaseLine to the sophisticated TopLine, provides a versatile platform for

diverse industrial applications. Whether it is managing a simple conveyor belt or a high-speed centrifuge separator,

the technical depth and reliability of the 8400 series make it a preferred choice for engineering professionals

worldwide. Understanding its mathematical control models, thermal requirements, and diagnostic capabilities is

essential for any technical writer or engineer working within the automation sector. As the industry moves toward

greater connectivity and energy efficiency, the 8400's robust feature set ensures it will continue to drive industrial



progress for years to come.
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