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28 Outstanding industrial wireless

From sensor networks to long-haul wireless, industrial wireless technologies bring outstanding savings
to industrial automation and process control applications.

38 Can process safety be managed?

Energize your process safety management program for hazardous chemicals with these three energy
management principles.

4.4 Cloud deployments grow with utilities

Municipal water and wastewater systems like cloud communication to stay connected to widely spread assets.

N1 Energy management: Creative thinking abounds
EN4 Getting to the core: Demand-side solutions make it easy for users to quantify and curtail energy use.
EN7 Making the most of hybrid power: Crane application uses automation to reduce emissions and fuel use.

EN10O Displaying the benefits of green technology: Students build green home with monitoring and
control systems.

EN13 A sure way to drive energy savings: VFDs boost efficiency of heavy equipment.
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Inside Machines

Starts after p. 46. If not, see www.controleng.com/archive for June.

Vi1 Machine builder cuts
commissioning time

Integrated control architecture helps reduce installation time and
improve machine performance for food equipment manufacturer.

V12 Machine safety compliance

Does adopting ISO 13849-1:2006 change the U.S. model for
compliance and enforcement?

Vi Upgrading PLCs

Why wait to replace PLCs without Ethernet communication and with
little memory for storing troubleshooting data?

Mg Common sense cyber security tips

Reduce cyber incident risk by investing time and effort consistently in
security measures.
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Control engineering secrets integrates controls, HMI

20 Multi-domain modeling aids AGVs
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motion controller; pneumatic acquires Thomas & Betts
valve terminal
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Reduce human errors: Get out 24

- Information access vs. security
of the typing pool

25 Selecting industrial connectors;

16 INTERNATIONAL Eaton to acquire Cooper

Monitor machine conditions

64 BACK TO BASICS produ CfS

Find the right system integrator

55 Safety controller; temperature
transmitter; AS-i accessories
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Control engineering
secrets

If there were a state of Control Engineering,
everything in that state would be top secret.
Here’s why.

ffective applications of control engi-
neering, automation, or instrumenta-
tion technologies produce results so
startling that, even if the end user or
machine builder is willing to talk about
the project at all, we very often hear:
“We don’t want our name men- (2
tioned because we don’t want our
competitors to find out.” If there
were a state of Control Engineering,
everything in that state would be classi-
fied as top secret.
If | had a dime for every time someone
didn’t want to associate a customer name

with a particular project, I’d be rich. You
can be rich, too, in the knowledge that
controls, automation, and instrumentation
technologies, and specifically the control
loop (measure, decide, actuate, and
repeat), are the keys to manufactur-
ing productivity.
Control Engineering is here
to inform you: Extreme returns
on investment are not a state secret.
We have advised about innovations in
automation and control productivity since
1954 at Control Engineering, and since 2010
as a part of CFE Media. CFE stands for
Content for Engineers.

Fry Communications, Inc. printed this unique cover! We “Inspire engineer-
A combination of Spot Gloss UV, Spot Dull UV, and Foil colorized with UV inks in ing interaction” with the
one pass on the first of its kind press at the Fry WOW Factory. monthly print and digital

edition, and with ever-
greater frequency online,
through a more than a
dozen e-mail newsletters
monthly, videos, web-
casts, research, and, most
recently, through mobile
and online software, CFE
Media Apps for Engi-
neers, and ContentStream
content syndication
software.

Great part is, none of
these are secret either,
and we have an ever-
growing contingent of
experts contributing to
Content for Engineers.

Think again; it’s no
secret. Share your knowl-
edge today at http://
controleng.com/contribute.

Mark T. Hoske,
Content Manager
MHoske@CFEMedia.com
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Monitor
mMachine conditions

Machine condition monitoring can be integrated within digital
control of permanent magnet synchronous motors (PMSM).

Krzysztof Pietrusewicz, Pawet Waszczuk

odern digital servo drives

differ from simple ac motor

drives used in control of

asynchronous motors in
many ways. Servo drive features include
advanced regulation algorithms, complex
methods of trajectory generation, pro-
gramming drive applications according
to the PLCopen Motion Control standard,
and addition of Safety Integrity Level.
Also, deterministic Ethernet communica-
tion protocols are more widely used for
multi-axis systems and complex synchro-
nized machine motion control.

B Integrated servo drive condition
monitoring: A prior article [Diagnostics
for machine tool monitoring, Krzysztof
Pietrusewicz, Nov. 23, 2011, CE USA]
presents a concept to integrate diagnos-
tic functions based on mechanical vibra-
tions and vibro-acoustic measurements
in digital servo drives controlling a com-
puter numerical control (CNC) feed-drive
unit. A laboratory stand demonstrated the
concepts according to the mechatronic
assumptions of industrial target systems.

m Prototyping regulation algorithms:
Mechatronic design is considered among
techniques allowing time reduction relat-

N
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Vetusd et geng

ed to implementing new regulation algo-
rithms concepts in industrial applications.

Software-in-the-loop applications are
prototyping simulations, prepared on a
designer’s computer to model the behav-
ior of a real-time control system.

Figure 1 shows how, from the kick-
off (KO) of the project to the final (M7)
milestone, there are four main cycles in
the typical scientific approach for rapid
prototyping (1). By excluding the so-
called virtual prototyping (2), the project
can be finished more quickly. With tools
for on-target prototyping (Pietrusewicz K.
and Urbanski £., “Balancing PLCs, PACs
and IPCs: What controller fits your appli-
cation?” CE, Jan., 2011, pp. 28-32), the
project can be finished before M4.

m Virtual prototyping allows a regula-
tor (algorithm) placed in a real-time con-
troller to communicate using an automatic
program code generator via TCP/IP, TCP/
UDP, or OPC DA protocols with a simu-
lated (virtual) object, and its behavior is
emulated by a special application on the
designer’s computer.

m Hardware-in-the-loop is a technique
based on testing functionality of the pro-
totyped regulation algorithm along with
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Figure 1: From start to finish, there are four main cycles of rapid prototyping (1).
Excluding virtual prototyping (2), the project can be finished more quickly.
Courtesy: West Pomeranian University of Technology, Szczecin, and Control Engi-

neering Poland
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Figure 2: Functional scheme of designed and created laboratory stand.
Courtesy: West Pomeranian University of Technology, Szczecin, and Control Engi-

neering Poland

an emulated model of an object by a
real-time controlling device. While time-
consuming, this method is extremely
valuable, mainly due to the possibility of
cost-free testing of emergency situations,
without any threat of destroying execu-
tion elements of the control system.

m [mplementation: The final stage of
mechatronic design is enabled with tools
like Automation Studio Target for Simu-
link by Bernecker&Rainer. When using
laboratory equipment (such as dSpace
DS1104), the implementation stage must
be done in the target device, which is
additional work, as shown in Figure 1.

A fast prototyping stand for diagnostic
functions in a digital PMSM servo drive:
The functional scheme for the laboratory
stand is shown in Figure 2.

Figure 2 shows the mechatronic on-
target prototyping test stand. A multi-
vendor approach lets the user integrate
functionality of embedded DSP cor-
rections based on FPGA calculations
in the National Instruments Compac-
tRIO RT controller with cyclic Ether-
net Powerlink communication between
Bernecker&Rainer’s APC620 industrial
computer and Acopos1090 digital servo
drive. The Matlab/Simulink environment
from MathWorks lets the user automati-
cally generate newly developed posi-
tion/velocity control algorithms and
include them within the cyclic tasks of

the real-time operating system (automa-
tion run time). With the open OPC DA
server technology, users can visualize the
3D X-Y table movement of the milling
machine on the computer screen.

Test stand components include:

m Developer computer with installed
Matlab/Simulink 2010b and Automation
Studio B&R software

m High-efficiency real-time system
controller, in this case an industrial com-
puter APC620 and servo drive Acopos
(both from B&R), working as a cyclic-
current-value generator. All performed
measurements and data processing are by
National Instruments controller NI-9022.

The developed stand enables research
in the field of improvement of digital
servo drives applications, for example
by integrating diagnostic functions with
suboptimal position and velocity regu-
lation algorithm or by generating addi-
tive torque value transferred to a PMSM
motor, depending on diagnosed working
conditions. ce

- Krzysztof Pietrusewicz and Pawel
Waszczuk, West Pomeranian University
of Technology, Szczecin, and Control
Engineering Poland.

ONLINE

- Diagnostics for machine tool monitoring

- Balancing PLCs, PACs and IPCs: What controller
fits your application? http://bit.ly/mgPZ0OM
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There are no shortcuts fo innovation.
Inspired ideas come from hard work,
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partners who always seem to have
just the right solution to bring your
ideas to life. That's what fuels our
sense of urgency at B&B — making the
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of USB, Serial, Ethernet and Wireless
connectivity platforms to drive your
current burst of creativity.

With over 7,000 connectivity products,
and deployments in more than 75%
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