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Lenze AC Tech MC Series Variable Frequency
Drives - Comprehensive Overview

mic series

A Lenze AC Tech MC Series drive unit (MC1000 model) in its rugged steel enclosure, featuring the built-in keypad
and 16-character LCD display.

Introduction

The Lenze AC Tech MC Series is a family of enclosed industrial Variable Frequency Drives (VFDs) known
for their rugged design, broad power range, and versatile performance capabilities. Developed by Lenze
(formerly AC Tech), the MC Series drives cover power ratings from 1/4 HP up to 150 HP (0.18-110 kW) and
support input supply voltages from 120 V single-phase (with an internal voltage doubler) up to 590 V
three-phase ' . These drives are built into heavy-duty steel enclosures (as opposed to the plastic
housings of many micro-drives), making them exceptionally durable on the factory floor 2 . Designed with
a 16-bit microprocessor and an intuitive keypad interface, the MC Series can be easily programmed for
both simple and demanding motor control applications. In production for over a decade, this VFD line
earned a reputation for reliability and flexibility, serving in everything from basic conveyor control to
advanced process automation. Below, we explore the technical specifications, features, and real-world
benefits of the Lenze AC Tech MC Series in detail.

Rugged Design and Enclosures

Robust Construction: A standout feature of the MC Series is its rugged NEMA-rated enclosure design.
The drives are available in NEMA 1 (IP31) general-purpose enclosures for clean indoor environments,
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NEMA 12 (IP54) enclosures sealed against dust/oil, NEMA 4 (IP65) washdown enclosures protected against
water jets, and even NEMA 4X versions built with stainless-steel housings and anodized heat sinks for
corrosion resistance in harsh or caustic environments 3 4 . This breadth of enclosure options means the
MC Series can be confidently installed in a wide range of settings - from factory control rooms to outdoor
wastewater facilities - without requiring additional protective cabinets. The steel enclosure not only
provides environmental protection but also contributes to better heat dissipation and structural rigidity for
the drive's electronics. Each unit is designed to withstand daily shocks, vibration, and airborne
contaminants on industrial sites, truly earning its reputation as a “workhorse on the factory floor” in even
the most dust-, dirt-, or moisture-laden environments. Lenze was so confident in the build quality that the
drives carried a two-year factory warranty from new 5 .

Power Range and Models: The MC Series spans a broad power range (0.25 to 150 HP), encompassing
both smaller motors and large 3-phase induction motors 2 . Within the series are two main model classes:
MC1000 and MC3000. Both share the same power electronics and chassis options, but the MC3000 variant
is tailored for more demanding process control needs. Notably, the MC1000 is the standard model for most
applications, equipped with a keypad that includes Start/Stop controls, speed up/down arrows, a Forward/
Reverse toggle, an Auto/Manual mode button, and a Program/Enter button for parameter access 6 . The
MC3000, by contrast, replaces the forward/reverse key with a Local/Remote selector on its keypad - a
feature intended for non-reversing process applications where an operator may need to easily switch
control between the local keypad and an external remote/PLC signal 7 . In essence, the MC3000 is
optimized for scenarios requiring quick takeover between automatic control (such as PID or analog signals)
and manual control, while the MC1000 suits general-purpose use including motor direction reversal. Both
models are housed in the same rugged enclosures and offered across the full horsepower range (the
MC3000 is available in the same power ratings and voltages as the MC1000 models). Because of their
robust build and broad range, the MC Series drives became popular as a one-stop solution for projects
requiring multiple drive sizes in different plant areas - all with a consistent interface and design
philosophy.

Thermal & Environmental Specs: The drives are engineered to handle industrial environmental conditions.
They operate in ambient temperatures up to 50 °C in NEMA 1 enclosures (55 °C for open chassis), or up to
40 °C in the sealed NEMA 4/4X/12 versions due to limited air flow & . An internal cooling design and (for
larger HP models) heavy-duty heat sinks ensure reliable operation without overheating. For higher
temperature or altitude installations, de-rating or additional cooling may be applied as per Lenze
guidelines. The units are rated for altitudes up to 1000 m (3300 ft) without derating, and up to 95%
humidity (non-condensing) 9 . All MC Series drives meet relevant UL and cUL safety standards and carry
CE certification, complying with EN 61800-5-1 low-voltage directive requirements for worldwide use 5 .
This means they adhere to stringent electrical safety, thermal protection, and electromagnetic compatibility
standards, giving end-users assurance of safe integration into their systems.

Control Interface and Programming

User Interface: Every MC Series VFD comes with a 16-character alphanumeric LCD display and a full
keypad built into the front panel 1°© . The backlit display provides clear readouts of parameters, status
messages, and fault codes in plain English text - a notable convenience at a time when many drives only
showed numeric codes. This makes setup and troubleshooting more intuitive, often eliminating the need to
constantly reference a manual. The display can be unit-configurable, meaning the drive can be
programmed to show feedback in user-desired units. For example, instead of just Hz or % output, the MC's
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display can be calibrated to show motor speed in RPM, conveyor speed in feet per minute, pump flow in
GPM, etc., matching the operator's frame of reference 1" 12 . This feature is highly valued in operations
where an operator might not be familiar with frequency readouts but understands process-specific units
(e.g. line speed or pressure).

The integrated keypad on the drive's face includes keys for run/stop control, up/down arrows for speed
adjustment, mode buttons for programming and mode switching, and an emergency “Stop” (or fault reset)
button. The layout is designed for on-site ease of use, enabling quick local control or parameter changes
without needing an external programming device. For many users, the simple menu navigation and text
feedback mean that commissioning the drive - setting motor parameters, acceleration times, etc. - can be
done in minutes. The intuitive interface thus facilitates on-site operation and fine-tuning, even by
maintenance staff who may not be VFD specialists.

Remote Keypad Option: In addition to the built-in interface, Lenze offers an optional remote keypad/
display module that can be panel-mounted up to 30 feet away from the drive 13 . This remote keypad
duplicates all the functionality of the onboard keypad and display, including start/stop commands, speed
control, and full parameter programming access. It comes in enclosures up to NEMA 4X, allowing the drive
to be housed in a protected cabinet or inconvenient location while the keypad is mounted in a convenient
or sanitary panel location (for example, on a control panel door or near an operator station). This option is
especially useful in larger systems where drives might be mounted close to motors or in electrical rooms -
the operator can control and monitor the drive from the production floor. The remote keypad unit connects
via a cable to the drive's serial interface and can be retrofit to any MC1000 or MC3000 model.

I/0 and Connectivity: The MC Series provides a comprehensive set of input/output (I/0) terminals for
integration with external controls and sensors 14 . Standard control terminals include:

+ Digital Inputs: Six total digital inputs, of which 1 is a dedicated Safe Stop input, 1 is a dedicated
Start input, and 4 are fully programmable. These inputs are active-low (NPN) and can be assigned
to functions such as Forward run, Reverse run, Jog, preset speed selects, external fault/trip reset,
and many other programmable functions. This flexibility allows the drive to respond to external
contacts or PLC outputs for virtually any required control scheme.

Digital Outputs: Three digital outputs are provided - two open-collector transistor outputs (NPN,
40 mA at 30 VDC max) and one Form-C relay output (rated 2 A at 120 VAC or 28 VDC) 1> 16 . The
relay and transistor outputs can be individually programmed to indicate various drive status
conditions. For example, they can be set to activate on Drive Run, At Speed, Fault Tripped, Drive In
Torque Limit, or other status indications. This allows easy interfacing to indicator lights, external
alarms, or interlocks. (Notably, the relay can serve as a universal fault contact or drive-ready signal to
higher-level systems.)

Analog Inputs: Two analog reference inputs are built in - one voltage input (0-10 V DC) and one
current input (4-20 mA) 7 . These analog inputs are scalable and can be used for speed reference
or process control. For instance, the drive can follow a 0-10 V signal from a potentiometer or analog
output of a PLC to command motor speed, or use a 4-20 mA signal from a sensor (like a pressure
transducer) as feedback for the internal PID loop (more on PID below).

Analog Outputs: Two analog output channels are provided for feedback signaling - these are 0-10 V
outputs (with the option to convert to 2-10 V or 4-20 mA signals with simple resistor scaling) 17 .
The analog outputs are proportional to real-time values such as motor speed and motor load (torque
or current). For example, one analog output might be configured to output 0-10 V corresponding to
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0-100% motor speed, which can be fed to an external panel meter or PLC analog input for
monitoring. The other could be set to represent motor load or power, enabling a simple load meter
display or use in a load control scheme. These outputs simplify the task of getting feedback from the
drive into other systems or displays without requiring separate transducers.

Networking: In terms of communications, the MC Series includes a built-in RS-485 serial port with support
for the Modbus RTU protocol as standard '8 . This allows the drive to be connected to a network of
devices or to a supervisory controller/PLC for remote monitoring and control. Over Modbus, virtually all
drive parameters and commands can be accessed - enabling, for example, a PLC or SCADA system to read
motor speed, current, or fault status, and to issue start/stop or speed references to the drive. While today
Ethernet-based protocols (EtherNet/IP, PROFINET, etc.) are common, Modbus RTU was (and remains) a
widely used protocol for drives and is simple to implement. The MC drive's RS-485 port makes it networkable
in multi-drop configurations, meaning multiple drives can be daisy-chained on a single serial network (with
unique addresses) to a master controller. For many applications, this obviates the need for additional I/0
wiring - a central PLC can start/stop the drive and adjust its speed setpoints via a single twisted-pair
network cable. Remote diagnostics are also enabled through Modbus: a maintenance computer or HMI
can query drive parameters or fault logs remotely. (For users needing other protocols, Lenze offered
external gateway modules, but Modbus RTU covers the basics for integration into most systems of the era.)

Programming and Memory: Lenze AC Tech drives, including the MC Series, are known for their user-
friendly programming. Parameters are organized logically (with groups for motor data, acceleration/
deceleration, limits, I/0 configurations, etc.), and the keypad can be used to navigate and set each
parameter. The drive features non-volatile memory to retain settings, and notably uses Lenze's EPM
(Electronic Programmable Module) technology. The EPM is a removable memory chip that stores the
drive’s configuration - it can be easily unplugged from the drive, copied, or even swapped into a new drive
to transfer all parameters instantly 19 20, This is extremely convenient for maintaining spares or
recovering from a drive failure: a pre-programmed EPM module can be inserted into a replacement MC
drive, and the drive will boot up with the exact same settings as the old unit (the MC will even fault if the
EPM is missing, ensuring you don't run it without the configuration chip) 21 . Lenze also provides an EPM
programmer tool that can store multiple drive profiles and clone EPMs without powering up a drive, which
is very useful for OEMs or large facilities deploying many drives. Overall, these features reflect a design
committed to ease of use and minimal downtime - programming is straightforward and transferable, so
technicians can solve issues or replicate setups quickly.

Drive Performance and Features

Despite its simplicity of use, the Lenze MC Series is packed with advanced features to handle demanding
motor control scenarios. It is fundamentally an open-loop V/Hz (volts-per-hertz) drive, implementing
standard scalar control for AC induction motors. In practice, this means it varies the motor speed by
adjusting the frequency of the AC output while maintaining a proportional voltage, following a programmed
V/Hz curve (generally linear for constant torque). The MC Series is optimized for constant torque
operation across the base speed range, suitable for applications like conveyors, mixers, positive
displacement pumps, etc. 2 . It can also be configured for variable torque loads (like fans or centrifugal
pumps) by adjusting the V/Hz profile or enabling energy-saving features. Additionally, the drive supports a
constant horsepower operating region above base motor speed for applications that require driving a
motor beyond its nominal speed at reduced torque 22 . With an optional parameter change, the maximum
output frequency can be extended up to 650 Hz 22 , allowing use with special high-speed spindle motors or
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multi-pole motors requiring frequencies above the typical 60 Hz/50 Hz mains. (The standard default max is
120 Hz for a 2:1 speed range, which already enables, for example, a 1750 RPM motor to be run up to
~3500 RPM if mechanically safe.)

Key electrical performance specifications of the MC Series include:

+ Output Frequency Range: 0 Hz to 650 Hz (programmable). This wide range accommodates low-
speed crawling as well as overspeed needs 23 . The drive maintains good frequency stability with a
drift of only +0.00006%/°C, thanks to its crystal oscillator timing 24 , ensuring consistent speed
holding.

Carrier (Switching) Frequency: Programmable from 2.5 kHz up to 14 kHz PWM. The drive is rated
for continuous operation at an 8 kHz carrier by default 23 , which strikes a balance between low
motor noise and minimal heat dissipation. Users can lower the carrier frequency (to reduce drive
thermal stress on high-load applications) or raise it (to reduce motor audible noise) as needed.
Overload Capacity: 180% of rated current for 30 seconds, or 150% for 60 seconds, at the default
8 kHz carrier frequency 25 . This heavy overload capability (a true 1.8 Service Factor for short
periods) is especially important for high starting torque or shock loads. For example, accelerating a
heavy conveyor or starting a positive displacement pump may require high torque - the MC Series
can temporarily provide this “burst” of current without tripping. The higher-tier MC3000 models are
tuned for even more aggressive response, being marketed as capable of quick torque changes for
process control and handling 180% surges as a constant-torque drive in any scenario 26 27 ,
Efficiency and Power Factor: The drives operate at up to 98.5% efficiency at full load 28 , meaning
very little power is lost as heat, which is a testament to the efficient design of the input rectifier and
output inverter stages. They also maintain a near-unity power factor, thanks to the six-pulse diode

bridge front-end drawing current in phase with voltage (at full load PF = 0.98). This reduces wasted
reactive power and eases the load on facility power systems compared to older phase-controlled
drives. For larger models (40 HP and above), the MC Series even includes built-in input line
reactors (inductors) on the DC bus for improved harmonics and power quality 29 - specifically,

240 V models 40-60 HP and 480 V models 75-150 HP come with internal reactors to mitigate current
harmonics and protect the drive from line transients. Smaller units can be used with optional
external line reactors if needed to meet IEEE-519 or other power quality standards.

Beyond raw specs, the MC Series firmware provides a rich set of programmable features and functions to
fine-tune motor control and tailor the drive to the application:

+ Adjustable Accel/Decel Ramps: The drive allows independent programming of acceleration and
deceleration ramp times (in seconds) to ramp the motor speed up or down smoothly 22 . This
prevents mechanical shock to equipment and enables soft-start and soft-stop behavior. Each can be
set from a very quick ramp to a very gradual change, and the S-curve (curved ramp) profile can also
be enabled if needed for gentler take-off.

* Custom Volts/Hz Profile: Users can configure the base frequency (typically 50 or 60 Hz) and adjust
the voltage boost at low frequencies (for extra starting torque). The MC1000 features an “Enhanced
Torque System” (ETS) which includes an automatic voltage boost function and slip compensation
to maintain torque at low speeds 30 31 | Essentially, the drive can boost the V/Hz ratio under heavy
load to compensate for motor slip or stator resistance, delivering full torque even at low RPM
where an induction motor might otherwise feel weak. There is also a manual torque boost
parameter for especially high starting torque needs (e.g. starting under load) 32 . Lenze's design
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focus on torque means the MC drives can often start high-inertia loads or breakaway loads without

needing an oversized motor.
« Slip Compensation: As part of speed regulation, the MC Series can automatically account for motor
slip (the difference between synchronous speed and actual speed under load). By monitoring motor
current and applying slip compensation, the drive helps the motor maintain near-constant speed
even when the load changes 33 . This yields tight speed regulation in open-loop mode - a valuable
feature for processes that require consistent speeds despite variable loads (e.g. a loaded conveyor
vs. empty). It essentially mimics some advantages of closed-loop control without needing an
encoder.
Preset Speeds and Jog: Up to 4 programmable preset speeds can be configured and selected via
digital inputs, allowing the drive to jump to fixed speed setpoints at a contact closure 34 . This is
commonly used in multi-step processes or machines with different operating speeds (for instance,
switching a mixer between slow, medium, fast mixing speeds at the flip of a selector switch). There's
also a dedicated JOG function which can be assigned to an input or the keypad - when activated,
the drive will run at a programmed jog frequency (often a low speed for inching or setup operations)

35 . Jog is useful for tasks like slowly indexing a conveyor or aligning a machine part.
PID Set-Point Control: One of the MC Series’ most powerful features is the built-in PID controller
for process control 36 37 . The drive can be set to regulate a process variable (such as pressure,
flow, temperature, liquid level, etc.) by adjusting motor speed automatically. It takes a feedback
signal via the analog input (e.g. 4-20 mA from a pressure transmitter) and compares it to a user-
defined set-point. The internal PID algorithm then increases or decreases the motor frequency to
minimize the error. This enables stand-alone process control without needing an external PLC or
PID controller. The PID function in the MC drive is fully programmable: the user can set it to direct-
acting or reverse-acting, tune the Proportional, Integral, Derivative gains, and even set high/low
output limits and alarm thresholds 37 . For example, the drive could maintain a constant 50 psi
discharge pressure in a water system by throttling a pump’s speed, or keep a tank level constant by
modulating a feed pump. Many competitors’ drives also include PID, but Lenze's implementation is
notably accessible and effective, making the MC series suitable for closed-loop control tasks that
previously might have required separate controllers.
“Skip” Frequency Filters: To address mechanical resonance issues, the MC drive allows up to two
critical frequency exclusion bands to be programmed 38 . If the user knows that running the
motor at certain speeds causes vibration or resonant conditions in the system (e.g. a pump might
resonate at 45 Hz), they can configure the drive to avoid those frequencies. The MC will then
automatically skip through the disallowed frequency ranges, preventing prolonged operation at
problematic speeds. This helps protect equipment from excessive vibration and noise, thereby
extending mechanical life. The bandwidth of each avoidance band is adjustable as well, so one can
fine-tune how large a gap to skip.
DC Injection Braking: The drive can apply DC injection braking to the motor for quick slowing or
holding torque at zero speed 39 . DC braking can be configured to activate at stop (to more rapidly
bring a motor to rest by injecting DC current into the windings) or even to apply continuously at zero
speed as a form of electronic holding brake (useful for preventing coasting on vertical lifts, for
example). The MC Series lets the user set the braking time and level - e.g. inject DC for a certain
number of seconds on stop, or at a certain current level. This is very useful for applications like saws
or fans where you want to stop faster than coasting, without the complexity of a mechanical brake.
Auto-Tuning & Stability: While the MC Series is primarily a V/Hz drive (not a full vector drive), it does
offer a form of auto-tuning for setting motor parameters. When programming the motor data (HP,
voltage, base frequency, etc.), the drive can auto-calibrate certain protection levels and slip
compensation based on those inputs. It ensures stable operation by internally optimizing voltage
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calibration for the given line input (it can automatically adjust its under/over-voltage trip points
based on measured line voltage) 40 . The drive's control algorithms are proven for stability over a
wide frequency range, and with critical parameters password-protected if needed 41 , an installer
can lock the setup once tuned. There's also a factory reset function to revert to default 50 Hz or 60
Hz settings at any time 42 .

Fault Handling and Protection: Protection and safety features are comprehensive. The MC Series
continuously monitors for conditions such as overcurrent, short-circuit, overvoltage, undervoltage,
drive over-temperature, motor overload, external fault inputs, and more. It includes an electronic
motor overload (I*t) protection that can trip to protect the motor from overheating (this is UL-
approved as equivalent to a thermal overload relay) 38 . The drive’s output devices (IGBTs) are also
protected by desaturation sensing and overcurrent trips if a short or excessive current is detected.
The built-in fault logger records the last 8 fault events along with a snapshot of drive status at the
time of each trip, which is extremely helpful for troubleshooting recurring issues 43 . For unmanned
or critical processes, an automatic restart after fault function can be enabled - the drive will
attempt to reset and resume running after a fault (configurably up to a certain number of tries) 44 .
This is used, for example, in remote pumping stations where a momentary fault can clear and the
drive should restart without human intervention. Another advanced feature is flying restart, which
allows the drive to synchronize to a spinning motor without tripping - particularly available in the
MC3000 which can catch a windmilling fan or pump in three different speed ranges and smoothly
bring it under control 45 .

Dynamic Braking Option: For applications requiring very rapid deceleration or stopping, the MC
Series can be fitted with an optional dynamic braking module 4¢ . The dynamic brake option
includes a power resistor (either built internally on smaller units or as an external assembly on larger
units) and a chopper transistor. When activated, it dissipates energy from the motor into the resistor,
allowing the motor to brake much faster than it would by coasting or by DC injection alone. This is
vital for high-inertia loads that need quick stops (e.g. emergency stop of a large flywheel or bringing
a centrifuge to rest). The Lenze dynamic brake kit is designed to integrate neatly, and the drive
firmware has settings to enable/disable dynamic braking and to configure the threshold at which the
brake engages 47 . With dynamic braking, stop times can be drastically reduced without overheating
the motor or drive - adding an important safety and productivity feature for many systems.

All these features are accessible through the drive’s parameter menu or via the remote keypad/serial
interface. For instance, a user can configure a multi-motor booster pump system with one MC drive by
using the PID control and digital I70 logic (one drive can alternate between two pumps by commanding an
auxiliary starter via its relay, etc.). The flexibility built into the MC Series made it a very “feature-complete” VFD
platform, eliminating the need for add-on PLCs or external controllers for many standalone applications.
Additionally, the compliance of the drive with global standards means it could be used in systems
worldwide - it meets IEC/EN 61800-5-1 (low-voltage drive safety), is CE marked for Europe and UL listed for
North America 5 , and can be configured for 50 Hz or 60 Hz systems easily. This versatility in both function
and conformity has allowed the MC Series to serve in diverse industries and regions over its lifespan.

Applications and Real-World Benefits

As a general-purpose industrial VFD line, the Lenze AC Tech MC Series has been deployed in an incredibly
wide array of applications. Its combination of high durability, broad horsepower range, and rich control
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features means it can adapt to nearly any scenario where AC motor speed control is needed. Some
common application areas include:

« Pumps and Fans: The MC drives are frequently used to control centrifugal pumps, blowers, and fans
in HVAC, wastewater, and process industries. In these variable torque applications, the drive's PID
controller and sleep/wake functions can maintain pressures or flow rates efficiently. By reducing
pump/fan speed during low demand, the drives significantly cut energy use. For example, in a
municipal water system, replacing a throttle valve with VFD speed control on a pump can yield
dramatic savings - a scientific case study of a water purification plant showed about 36% energy
savings (roughly 0.9 MWh per day) when a pump previously throttled by a valve was instead
controlled by a VFD to match the required flow 48 . Numerous building HVAC retrofits report 20-50%
reductions in energy consumption after installing VFDs on pumps and fans that used to run at
constant speed 49 . By running motors only as fast as needed, the MC Series helps eliminate
wasteful over-speeding and throttling. Additionally, VFDs provide soft-start, which avoids the
pressure surges (“water hammer”) in pipes and reduces strain on mechanical systems. Major drive
manufacturers like ABB and Eaton have even added special pump/fan features (e.g. anti-jam
routines, fire-mode, BACnet communication) in their VFD lines 50 51 - while the MC Series is from
an earlier generation, it covers the fundamentals: integrated PID, Modbus connectivity, and the
ability to coordinate with external controls, which are enough to achieve the bulk of efficiency and
reliability gains in pumping systems.

Conveyors and Material Handling: Conveyors, whether in manufacturing lines, packaging facilities,
or baggage handling, benefit greatly from VFD control. The MC drives offer the high starting torque
and precise speed control needed for conveyors that may start under load or need to synchronize
with other equipment. With the adjustable accel/decel ramps, they eliminate the mechanical shock
of across-the-line motor starts, thereby extending the life of gearboxes, chains, and belts. In many
factories, retrofitting conveyors with VFDs has improved throughput and reduced downtime. For
instance, a packaging plant might use preset speeds to change conveyor pacing for different
product runs, all accomplished by switching the MC drive's preset speed via a PLC signal. The
inclusion of features like “flying restart” in the MC3000 is beneficial in conveyor systems too - if
there's a momentary power dip, the drive can catch the motor while it's coasting and ramp it back up
without a full stop, avoiding jams. The tight speed regulation (via slip compensation) ensures that
even as loads on the conveyor vary (heavy vs. light product), the speed stays consistent, which is
crucial for coordination between multiple conveyor sections or with robotic pickers.

Mixers, Mills, and Crushers: These types of constant-torque loads often have high starting torque
demands. The MC Series drives, with their 180% overload capacity and torque boost features, can
start mixers or mills that contain material resisting movement. The ability to ramp up slowly
prevents splashing or mechanical stress in mixers. In crushers or mills, being able to inch/jog the
motor at low speed with full torque is valuable for positioning or clearing jams. The MC's Jog
function and robust low-speed torque make this possible. Additionally, VFD control in these
applications allows the speed to be varied to optimize the process (e.g. mixing speed, or mill feed
rate) and often to reduce wear. By slowing a mixer when full or speeding it up when empty,
manufacturers can find an optimal balance of product quality and equipment longevity. A real-world
example in a sugar factory involved adding a VFD to a large 400 HP induced-draft fan that was
previously running at full speed constantly - by modulating the fan speed to control airflow, they
achieved a nearly 47% reduction in energy consumption for that part of the process 52 . This kind
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of saving is representative of many industrial process upgrades where VFDs replace damper, valve,
or other mechanical flow controls.

Machine Tools and Spindles: With the extended frequency range (up to 650 Hz) and constant
horsepower capability, MC Series drives can be used for high-speed spindles or multi-speed machine
tool motors. For example, a woodworking router or metal grinding spindle might run at 120 Hz
(double speed) for certain operations - the MC can accommodate that, delivering the required
voltage boost to maintain torque up to base speed and then letting the motor operate in the field-
weakening zone for constant power above base. The dynamic braking option is very useful here to
quickly stop spindles for tool changes. And the analog outputs can be tied into CNC or PLC systems
to provide spindle speed feedback or load monitoring. The stable speed control also improves
finish quality in machining by preventing RPM sag under heavy cutting loads.

Hoists and Cranes: Although the MC Series is open-loop, it is sometimes applied to simple hoists or
lifts (with appropriate safety circuits) because of its reliable torque and configurable features. For
vertical lifting, the motor holding brake can be controlled by the drive's relay output (opened only
when drive has control), and DC injection or dynamic braking can be used to manage deceleration
and prevent downward drift. The skip frequency feature can avoid any resonance in crane
mechanisms. While more advanced flux-vector drives are generally recommended for precise hoist
control, the MC drives have been successfully used in many moderate-performance lifting
applications in factories, thanks to their robust torque output and ease of setup.

Plastics and Extruders: In extrusion or plastics processing, motors often run continuously but need
speed adjustment for different products or materials. An MC Series VFD can regulate an extruder
screw's speed with the added benefit of the PID loop to control pressure in the die or line speed
synchronization. For example, using the drive’s PID, an extruder can maintain consistent melt
pressure by adjusting speed as needed, improving product consistency. The drive's analog feedback
outputs can be fed to quality control systems to log the load on the extruder motor, which might
correlate with material viscosity or other factors.

OEM Machinery: Many Original Equipment Manufacturers integrated MC Series drives into their
machines (sawmill equipment, food processing lines, textile machinery, etc.) during the 2000s
because the drives offered a great value-to-feature ratio. They could rely on the MC drive’s built-in
protections (so a separate motor overload relay wasn’t needed), use its programmable I/O to
simplify PLC logic, and trust its durability in end-customer facilities. The removable EPM memory
was a boon for OEMs - they could program a drive for a machine, and if the end-user ever needed a
replacement, a new drive could be shipped pre-loaded or the customer could just swap the EPM
chip. This reduced machine downtime and service complexity. For instance, an OEM of large
industrial saws might pre-program multiple acceleration profiles and allow the user to select them
via the drive's presets (e.g. gentle ramp for delicate materials, fast ramp for hard materials) - all
without needing extra controls.

Customer Benefits: By deploying Lenze MC Series VFDs in these various applications, customers have
realized numerous tangible benefits:

« Significant Energy Savings: Perhaps the most celebrated benefit of VFDs is energy efficiency. By
matching motor speed to actual demand, the MC drives help avoid wasting energy. In centrifugal



pump/fan systems, the energy saved is often 30% or more, as illustrated by cases like the City of
Columbus water treatment facility, which saw a 30% reduction in specific energy consumption
after replacing constant-speed pumps with VFD-driven pumps and optimizing controls 53 . They also
halved their peak power demand (from 60 kW to 30 kW) by using drives for soft-start and variable
speed 54 - an important factor since reducing peak demand can lower utility bills. These savings
directly translate to lower operating costs and fast payback on the VFD investment. In continuous
processes, the power savings with MC drives often cover their cost within a couple of years or even
months.

Extended Equipment Life & Reduced Maintenance: VFDs reduce mechanical stress on motors and
driven equipment. The MC Series’ soft-start capability ramps motors up gently, avoiding the sudden
torque shock of line starting. This preserves the life of gears, belts, couplings, and bearings. As
one manufacturer (Yaskawa Electric) observed, even a small reduction in pump or fan speed has a
disproportionate effect on reducing wear - slower speed means less friction and vibration, which
significantly extends the life of rotating components like bearings and seals 55 . Moreover, by
eliminating frequent stop/start cycling (the MC can slow things down rather than on/off, or it can let
a motor “sleep” at zero speed and wake it as needed), there are fewer start-stop thermal cycles on
motors, again improving longevity. Many users report that pumps run cooler and require seal
replacements less often after adding VFDs, and belt drives on fan systems stay properly tensioned
longer when soft-started. All this translates to less unplanned downtime and lower maintenance
costs.

Process Improvement and Precision: The fine speed control and quick adjustability of the MC
drives have enabled process optimizations. For example, a bottling plant can ramp conveyor speeds
up or down to coordinate with filling stations, reducing spillage and jams. A chemical dosing pump
controlled by the MC's PID loop can maintain precise flow rates, improving product quality by hitting
recipe targets more accurately than a valve-controlled system. In textile manufacturing, VFDs allow
gently ramping up machines to full speed to avoid thread breakage, then dynamic braking to stop at
a precise position. In all these cases, the improved control leads to higher quality outputs and
less waste. The MC Series drives, despite being an older design, include all the core functionality
needed for such precision: stable speed control, multiple reference sources, fast torque response
(especially in MC3000 with 180% torque), and adaptation to feedback signals.

Operator Convenience and Safety: With features like the configurable display units and the remote
keypad, operators can interface with the MC drive in a very user-friendly manner. They can see
motor speeds or process values directly in meaningful units and adjust things on the fly if needed.
The ability to quickly switch between auto (remote) control and manual local control (especially with
the MC3000's dedicated Local/Remote button) means that in case of a control system issue, an
operator can locally take over and keep the process running. From a safety perspective, the MC's
smooth start/stop reduces the chances of product damage or personnel hazards due to jerking
conveyors or slamming valves. The drives also inherently provide electrical protection (no more
full-voltage inrush current that can dim lights or trip breakers). And by using the drive's built-in safe
stop input, integration with E-Stop circuits can be straightforward - one digital input on the drive can
serve as the safe coast/stop command that meets safety requirements to remove torque. In sum,
the MC Series has often been a key component in making industrial systems safer, quieter, and
more controllable.
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+ Integration with Multi-Vendor Systems: Many plants utilize drives from various manufacturers
(ABB, Yaskawa, Eaton, etc.) depending on the application. The Lenze MC Series holds its own in such
environments by adhering to industry norms (like Modbus communication, 4-20 mA controls,
standard fault contact logic, etc.) - making it relatively easy to integrate an MC drive alongside other
vendors' drives in a unified control scheme. For example, an existing SCADA system that polls drives
over Modbus or analog signals can communicate with the MC drives out-of-the-box. The
commonality of features across brands is notable: virtually all modern VFDs incorporate internal PID
control, programmable I/0, and various pump/fan control features 56 57 . The Lenze MC Series
offered these capabilities early on, ensuring it keeps pace with the fundamental needs of
automation systems. Even advanced features like multi-motor coordination can be achieved - while
a Yaskawa pump drive might have built-in multi-pump sequencing logic 58 , a Lenze MC drive can
still alternate pumps by using its outputs and a simple external relay logic or PLC supervision. Thus,
the MC Series can be flexibly deployed in complex systems and interact smoothly with other
control components.

Conclusion

In summary, the Lenze AC Tech MC Series VFDs provide a powerful and dependable solution for AC motor
control across a wide spectrum of industrial applications. Their key strengths lie in their rugged
construction, wide power and voltage range, and a rich feature set that includes everything needed for
precision motor control: from soft start/stop and high overload torque to PID process regulation and
extensive I/0O programmability. The design philosophy balances simplicity with innovation - users find the
drives straightforward to set up and run, yet they can tackle sophisticated tasks that improve efficiency and
process quality. Over the years, MC Series drives have helped customers solve practical challenges:
reducing energy consumption, minimizing mechanical wear, increasing automation, and ensuring flexibility
for future process changes.

While newer Lenze drive series (like the i500 or SMV series) have since succeeded the MC Series with even
more advanced vector control and networking options, the MC Series remains a notable benchmark in the
evolution of drive technology. Its success is evident in the many installations where these drives are still in
operation, delivering consistent service. For engineers and maintenance professionals, understanding the
capabilities of the Lenze MC Series can inform both the support of legacy systems and the specification of
new systems where a proven, no-nonsense inverter drive is desired. In essence, the Lenze MC Series
embodied the values of Value, Quality, Innovation, Simplicity, and Performance - providing an all-in-one
drive solution that brought the benefits of variable speed technology to countless applications around the
world.
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