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In the world of food and beverage packaging, performance and efficiency of the machinery that makes 
up a production line are key ingredients in a successful operation. To optimize production while using 
the least possible amount of energy to do so is a common goal. Note that packaging machinery in 
the food and beverage industry often uses multiple drives (multiple axes) and relies on servo drives 
that work well with smaller, lighter motors. However, certain applications such as continuous web 
process require higher power drives and may not need the ultra-high response of a servo system—
or the associated high price tag. In those cases, a simpler and more cost effective approach could 
be a variable frequency drive (VFD) and an induction motor. An example is a line that manufactures 
containers like milk cartons or flexible packaging such as pouches — basically, where packages 
start out on a roll and are cut and formed into individual containers. An even more common use of 
VFDs is on the converting lines that manufacture the materials used to make packaging. But many 
“standalone” VFDs lack the inherent efficiency of a servo system, which typically operates multiple 
axes on a common DC supply.

For cases such as this, Parker has developed technology such 
as the AC890 line of modular Variable Frequency Drives. Here, 
“modular” refers to the units’ “bookshelf” design, which lets 
multiple drive sections be mounted together in a lineup. The 
individual axes of motion physically fit together, and the DC 
bus bars connect to easily accessible terminals along the top. 
For a multi-axis machine, instead of giving every axis its own 
individual AC drive, with its own AC line connection and power 
supply, the AC890s use a single power supply to convert the 
AC to a DC supply. This DC bus voltage is then shared across 
the multiple individual drives and where it is converted to AC 
to run the motors. This reduces component costs and required 
cabinet space. It also improves on older “standalone” designs 
that required bus fuses, terminal strips, and additional wiring to 
connect the DC buses together.

The image shows a series of  
AC890 drives.

When it comes to the latest devices, communication and  
a common design can be key to help drive ROI. 
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Supporting a variety of control requirements, the AC890s feature choices of V/F (voltage to frequency), 
sensorless vector, closed-loop flux vector and servo position control. V/F is the simplest form of 
variable frequency drive technology. Voltage to frequency control does not offer exceptional speed 
accuracy, but can run multiple motors connected in parallel. Sensorless vector control is an algorithm 
that offers better speed regulation and wider speed range than V/F, but without the requirement for 
a feedback device. Closed loop flux vector control requires a feedback device, but delivers precise 
speed regulation and an infinite speed range. In addition, closed loop flux vector control can provide 
holding torque at zero speed. Lastly, the AC890 can be programmed and equipped with an option 
card to achieve position control for more complex applications like registration mark control, camming, 
and cut-to-length operations. 

Network Integration
When fitted with a communication card, the AC890s appear as are actually nodes on the plant 
communication network, meaning the central processor or controller can access them like any other 
device in the network. The drives can therefore communicate with a programmable logic controller 
(PLC), human machine interface (HMI) or the plant’s supervisory control and data acquisition (SCADA) 
system. SCADA systems let plant personnel monitor production metrics such as actual volumes versus 
target volumes, while web-enabled devices like HMIs provide this information both locally and to 
authorized users remotely on their home computers or mobile devices laptop. The approach does not 
require dedicated wiring and security is maintained with built-in security features. 

The drives handle communication tasks with an interchangeable card that lets users select any protocol 
from a comprehensive list of about nine different protocols. The AC890s can use protocols including 
Ethernet/IP, Controlnet, Modbus TCP/IP, EtherCAT, CANopen, BACnet, Devicenet, Profinet/IO, FireWire 
(IEEE1394), and Profibus-DP, with the choice depending on a particular plant’s standard. 

Features Important to Packaging
With the AC890, an integrated rack of drives with a common bus can control both permanent magnet 
servo AC motors, and induction motors, or a mix of both types. This flexibility allows small and efficient 
PMAC motors to be used where appropriate, while keeping the overall system simple, and providing a 
common look and feel across all of the drives.  

The AC890 offers a high level of programmability, so functionality is built-in, as opposed to relying 
on external or third-party devices, again making for a less complex system. Through Parker’s DSE 
software package, complex programs are made simple by virtue of function block architecture. For 
example, registration mark control is handled inside the AC890 with encoder and registration mark 
signals connected directly to the drive via two hardware encoder ports, rather than having to add and 
connect to an external controller. The drive is therefore an “intelligent” device because it does all of the 
computations and logic required for the control of speed and position loops without needing a PLC  
for these functions.  

A machine that cuts flexible packaging material into predetermined lengths could use registration control 
to ensure that the cuts are made in the correct position relative to the printing on the material — for 
instance, the  cuts should be placed precisely between the labels. In this case, a series of registration 
marks printed on the material to indicate where the cut should be. The drive can sense the marks and 
adjust its speed and relative position of the cross-cutting axis to track the marks, locking in on the 
correct position. Performing the same operation on a different size package would require only the 
selection of a different “recipe” of parameters. 

Operator safety is addressed inside the AC890 as well as via the inclusion of the “Safe Torque Off” or 
STO feature. STO is an electronic inhibit circuit designed to meet certain internationally recognized 
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performance level for safety. When STO is invoked, the drive is prevented from providing current 
through the motor, effectively preventing torque from being produced. Prior to the development of STO 
standards, the only accepted method of torque prevention was a physical disconnect between the drive 
and the motor, provided by a contactor or switch. STO has, in many cases, eliminated the need for these 
physical devices in favor of additional circuitry built into the drive. 

For typical packaging environments that can include humid, dusty, or corrosive conditions, the AC890 
can be optionally equipped with conformally coated PC boards to improve resistance to corrosion, 
thereby increasing reliability and service life. 

More on the Common Bus Design
The AC890’s common bus design also helps support an 
energy efficient system, an important ROI consideration for 
modern systems. In a machine or process line with multiple 
driven sections, when one or more drive sections are called 
upon to brake or to hold tension against other sections, 
the resulting generated energy is redirected to other drive 
sections, resulting in a net energy saving for the packaging 
line as a whole. In more detail, when one motor of a multi-
motor system is put into an overhauling load situation — 
meaning it is being called upon to hold back its load as 
opposed to driving it — the motor behaves as a generator, 
feeding energy back to its drive. Because a typical stand-
alone drive’s front end blocks current from returning to the 
power line, energy builds up in the DC bus. But when the DC 
bus is connected to the DC busses of other drives, provided 
the drives are powering motors, they can accept excess energy from the regenerating drive, using it to 
effectively power their motors — and by doing so, reduce their line the net current draw of the machine 
or process line. 

This approach can improve upon resistor-based systems which shunt excess energy through a resistor 
bank, where it is dissipated as heat. Resistor systems are the least costly approach in terms of initial 
expense, but because they don’t recover energy, the systems prove more costly in the long run. That 
said, resistor systems can work well in settings where the regenerative duty cycle is low. 

Into the Future
Motion control components such as drives with a common look and feel that provide a foundation for 
good communication among devices will continue to give machine builders and system integrators 
a system with optimized flexibility. This can boost end user’s production and give machine builders a 
competitive advantage in getting new, better machines to market faster, all of which in turn helps drive  
a plant’s ROI.
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When racked together, Parker AC890s 
drives feature a common bus connection.
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