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the #1 value in automation
Order Today, Ships Today!

* See our Web site for details and restrictions.  © Copyright 2014 AutomationDirect, Cumming, GA  USA.  All rights reserved. 1-800-633-0405

New C-more® Touch Panels
Higher Performance, Lower Price

EA9-T6CL
Serial and Ethernet

$699.00
  u.s.

6” Color TFT

EA9-T10CL
Serial and Ethernet

$1290.00
  u.s.

10” Color TFT

EA9-T8CL
Serial and Ethernet

$999.00
  u.s.

8” Color TFT
EA9-T12CL

Serial and Ethernet

$1790.00
  u.s.

12” Color TFT

EA9-T15CL
Serial and Ethernet

$1999.00
  u.s.

15” Color TFT

EA9-T6CL-R
Serial only

$499.00
  u.s.

6” Color TFT

Research, price, buy at: 
www.automationdirect.com/c-more

ALL EA9 SERIES C-MORE PANELS INCLUDE:
• 800 MHz processor
• SD memory card slot for data logging
• One USB 2.0 A-type and one USB 2.0 B-type port
• Serial communications interface
• 26MB project memory space

(82MB on the 12- and 15-inch units)

FULL-FEATURED MODELS ADD:
• 10/100Base-T Ethernet communications
• Additional SD card slot on 12- and 15-inch models
• Two additional for a total of three serial

communications ports (RS-232, RS422/485)
• One HDMI Video Output

(12- and 15-inch units only)

REMOTE ACCESS AND CONTROL BUILT-IN
• No Additional Hardware required. The C-more

Remote Access feature resides in all EA9 panels
with Ethernet support, and requires no option
modules.  Access real-time data or initiate an
action on a control system from anywhere,
any time.

The popular C-more HMIs have
ALWAYS been a great value, but now
they are better than ever.  We have
included some of the latest
technology into the new EA9 series C-more panels,
and all at a lower cost to you.  But don’t let the lower
price fool you - with a redesigned, more robust housing,
thinner bezel, LED backlights and more communications 
and data storage options, the EA9 series off ers even
more value and performance.

CONNECT TO CONTROLLERS WITH DRIVERS FOR:
• All AutomationDirect programmable controllers
• Allen-Bradley - ControlLogix®, CompactLogix®, MicroLogix™

Ethernet, SLC Series, FlexLogix, SLC® 5/05 Ethernet™
• Modbus RTU and TCP/IP Ethernet
• GE SNPX
• Omron Host Link Adapter (C200/C500), FINS Serial

and Ethernet
• Selected Mitsubishi FX Series, Q Series
• Siemens S7-200 PPI and S7-200/300 Ethernet

(ISO over TCP/IP)

The C-more EA9 series
12- and 15-inch panels now
have an HDMI video output
port.  This allows you to
connect HDMI devices like
larger screen TVs to the
C-more panels for
longer-distance viewing
of operator screens.

HDMI
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with signal devices
Get their attention!

Visual Signal Devices
and Audible Alarms
AutomationDirect offers a complete lineup of cost-eff ective WERMA
signal beacons, buzzers and stacklights for process indication or
alarming to keep your operators well-informed.  New styles include
freestanding beacons and the attractive FlatSIGN signal lights.

Research, price, and buy at:
www.automationdirect.com/

beacon-lights

Modular
Stack Lights

Also Available
Wire Duct

and Connectors
Terminal Blocks
and Accessories Pushbuttons Wire and Cable Enclosures

Enclosure
Climate Control

Installation Beacons and Audible Signal Devices

• Incandescent, LED, or Xenon light sources
• Permanent, blinking, fl ashing, and rotating signaling styles
• High protection rating IP65
• 29, 57/58, and 75 mm beacon diameters
• Audible modules with sight/sound combinations
• Five colors

WERMA installation beacons are designed for mounting in panels
or enclosures in 22.5 or 34mm cutouts.

Freestanding Beacons

• Base, bracket or tube mounting
• Incandescent, LED, or Xenon light sources
• Permanent, blinking, fl ashing, LED EVS and LED rotating

signaling styles
• High protection rating IP65
• 57/58/75/98 mm beacon diameters
• Tall lens option available in some styles
• Five colors

Choose from a variety of mounting and signaling options
with freestanding beacons.

FlatSIGNs
• Tri-color signal light for wall mount installation
• Audible alert option with 8 selectable tones or

continuous tone
• Red/Yellow/Green LEDs
• 160-degree viewing angle
• Permanent or blinking (DIP switch selectable) models

Beacon Common Features:
• 360° visibility
• Red, green, yellow, clear or blue lens colors
• IP65 rated, -4°F to 122°F (-20°C to 50°C) operating temperature
• cULus fi le E164155, CE, RoHS
• 2-year warranty

Starting at:

$28.50
(installation mount)

Starting at:

$19.00
(bracket mount)

Starting at:

$19.00
(tube mount)

Starting at:

$15.00
(base mount)

Starting at:

$132.00
(FlatSIGN LED)
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COVERING CONTROL, INSTRUMENTATION, AND AUTOMATION SYSTEMS WORLDWIDE

34 Creating an ASM-compliant HMI goes deeper than screen color selection
   Simply adopting ASM guidelines for graphics does not create an ASM-compliant HMI. Achieving that level of 

effectiveness involves a range of factors that address how people interact with the control system.

40 How to integrate new with legacy wireless systems: 4 considerations
   Blending the traditional with the new in an increasingly wireless world requires careful attention to capabilities of

old and new wireless technologies, such as 4G LTE, upgraded Wi-Fi, and low-energy Bluetooth. See application example.
  

44 Best practices in wireless
   Prior to choosing industrial wireless networking technologies, ask 4 basic questions to get the most out 

of a wireless network.
  

46 Smart software, networks trump smart hardware
   Engineers should select a core control platform that minimizes complexity, with a uni� ed software platform and network.

48 Certi� cations: A system integrator’s journey
  A system integrator explains how certi� cations matter for individuals and for the corporation, including for talent retention.

Features

JUNE 2014

Cover graphic courtesy: Human Centered Solutions

CONTROL ENGINEERING (ISSN 0010-8049, Vol. 61, No. 6, GST #123397457) is published 12x per year, Monthly by CFE Media, LLC, 1111 W. 22nd Street, Suite #250, Oak Brook, IL 60523. Jim Langhenry, Group Publisher 
/Co-Founder; Steve Rourke CEO/COO/Co-Founder. CONTROL ENGINEERING copyright 2014 by CFE Media, LLC. All rights reserved. CONTROL ENGINEERING is a registered trademark of CFE Media, LLC used under license. 
Periodicals postage paid at Oak Brook, IL 60523 and additional mailing offices. Circulation records are maintained at CFE Media, LLC, 1111 W. 22nd Street, Suite #250, Oak Brook, IL 60523.  E-mail: customerservice@cfemedia.
com. Postmaster: send address changes to CONTROL ENGINEERING, 1111 W. 22nd Street, Suite #250, Oak Brook, IL 60523. Publications Mail Agreement No. 40685520. Return undeliverable Canadian addresses 
to:  1111 W. 22nd Street, Suite #250, Oak Brook, IL 60523.  Email: customerservice@cfemedia.com. Rates for nonqualified subscriptions, including all issues: USA, $150/yr; Canada/Mexico, $180/yr (includes 7% GST, 
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Football teams score touchdowns when the 
perfect pass play is called by their coach. As the 
“coach” of your Safety Instrumented System (SIS) 
playbook, “passing” on valuable HART data from 
your safety loops to your host system will help you 
score with increased diagnostic capabilities. 

When it comes to HART data, the SSX/SST Safety 
Isolators and Splitters are game changers. Unlike 
other isolators, they allow critical HART diagnostic, 
process and calibration information to pass 
through from  eld transmitters to host systems 
and vice-versa. They also serve as “blockers” to 
protect and isolate your SIS from inadvertent 
disconnections or failures in your Basic Process
Control System or monitoring system.

Seize the opportunity to access valuable HART data for your 
SIS touchdown with the SSX/SST Safety Isolators and Splitters.

www.miinet.com/safetyseries

Visit our website and learn more about our SSX and SST 
HART Functional Safety Series Isolators and Splitter

Call Us at 800-999-2900!

Demand Moore Reliability

FINALISTS

2014

Go Deep Safely With Your HART Data

input #4 at www.controleng.com/information
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  Mobile drawing applications

 12-14 Product Exclusives
  Secure, modular connectivity 
  Programmable HMI for mobility
  Software based test instrument
  Software manages SIS

 16 60th anniversary
  Training, supplier abroad, 
  women in engineering

 17 Research
  Information integration

 18, 22 Technology Update
  Capture baby boomer knowledge,  
  Reducing harmonics

 26 International
  Commercial-grade vs. industrial
  wiring

 28 Machine Safety
  Veri� cation is not validation

departments

 30 ERP helps plant-� oor
  mobility

 32 Google Glass
  observations

 32 Borrow and invest now

news

 94 Select and specify   
  control circuit fuses

 94 Capture and share
  real-time meter data
  anywhere

products

Inside Machines
Starts after p. 52. If not, see www.controleng.com/archives for June.

 M1 Vision-enabled robot replaces 4 conventional robots
  Robot with machine vision replaces four conventional robots in this Fitz-Thors
  Engineering design for a Tier 1 automotive supplier. The robot operates continuously,  
  eliminating robot idle time with conventional cells.

 M6 Motion control for OEMs: 11 tips for improvement
   Tips explain how to apply recent technology advances to motion controls, 

bene� tting end users and machine original equipment manufacturers (OEMs).

 M10 Automation improves alternator test system
   Motorcar Parts of America designs and builds a new testing system in house

using a programmable automation controller and human machine interface.
See lessons learned.

 M14 Programming in motion
   Automated Industrial Machinery moved to a digital motion control network

to reduce wiring and ease programming with using IEC 61131-3 and PLC
Open function blocks.

PRODUCT EXCLUSIVES

COVERING CONTROL, INSTRUMENTATION, AND AUTOMATION SYSTEMS WORLDWIDEOVERING CONTROL, INSTRUMENTATION, AND AUTOMATION 
®

JUNE 2014

 69 Digital Edition Exclusives
  HMIs, help for MS Window XP

 96 Back to Basics
  Operator interface graphics 101



� On-demand videos

� Upcoming and on-demand Webcasts

� Online training center

� Case studies—130+ all in one place
   on dozens of topics

� Useful eGuides on many topics

� Control Engineering research reports

 Editorial research

Education and training

Services available

Control Engineering
digital edition extras

Now with each new issue, the digital 
edition of Control Engineering features 

extra content that isn’t included
in the print issues.

See what you’re missing at
www.controleng.com/digitaledition

Control Engineering conducts
quarterly editorial research studies on 

various industry topics.
Access the following full reports at:
www.controleng.com/ce-research

� Cyber security

� System integration

� Information integration

�   Events and awards
Visit our events and awards page to 
learn about the latest Control Engineer-
ing events and awards programs.

�  Site search engine
Find content from Control Engineering 
magazines from 1997 to the present.

�  Electronic newsletters
Keep current with the latest information
and news with electronic newsletters.  

�  System Integrator Guide
Consult our listing of more than 2,300
automation system integrators. You can 
� nd a speci� c company or run a seven-
way multi-parameter search.

More learning, less sur� ng
Exclusive blogs at www.controleng.com/blogs
� NEW blog: Industrial wireless tips and advice
� Real World Engineering: Keep PLC documentation clear, simple
� Machine Safety: One design for OEMs, globally
�  Ask Control Engineering: We still use MS Windows XP? What do we need to do?

(See June Digital Edition Exclusive also.)

Join a discussion, with more than 64,000 members, at 
www.linkedin.com/groups?gid=1967039 
� How old do you think is too old to be a Automation/Control Engineer?
� Need some advice for a slightly different loop control application
�  Do you agree that there is a lack of young engineers in Automation and 

Control Engineering? 
�  Since Microsoft has discontinued support for Windows XP, it’s best to upgrade

to a newer OS to protect against attack. But what ...

Topic-speci� c e-newsletters
Start your subscriptions at www.controleng.com/newsletters
� Weekly News: PMI index for manufacturing shows growth, Top 5 articles
� System Integration: Building integration, integrating wireless technologies
� Machine Control: Embedded machine control systems inverter-fed motor

Trending New Products Control Systems Process Manufacturing Discrete Manufacturing System Integration Networking & Security Info Management Education & Training

www.controleng.com

Point, click, watch
 VIDEO: See the latest Control Engineering videos
What video clips might help you do your job better? Recent 
posts include industry trade show developments and a short 
clip trying out Google Glass. (Have you tried Google Glass, yet? 
If so, click in and leave your comments and impressions, as well. 
See also, page 32.) www.controleng.com/videos
Learn from the cyber security video series (right) at 
www.controleng.com/CyberSecurityTraining
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800 453 6202

>> Accelerate your productivity at ni.com/industrial-control-platform

 ©2013 National Instruments. All rights reserved. LabVIEW, National Instruments, NI, and ni.com are trademarks of National Instruments. 
Other product and company names listed are trademarks or trade names of their respective companies.    12125

Lowering cost, increasing productivity, and shortening design times are just some 

of the challenges industrial engineers face. The graphical system design approach 

combines productive software and reconfi gurable I/O (RIO) hardware to help you 

meet these challenges. This off-the-shelf platform, customizable to solve any control 

and monitoring application, integrates motion, vision, and I/O with a single software 

development environment to build complex industrial systems faster.

NI LabVIEW system design 
software offers ultimate 
fl exibility through FPGA 
programming, simplifi es 
code reuse, and helps 
you program the way you 
think–graphically. 

Unbeatable Control,
Precision, and Flexibility
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THINK AGAINTHINK AGAINeditorial

1111 W. 22nd St.  Suite 250, Oak Brook, IL 60523
630-571-4070, Fax 630-214-4504

The annual Control Engineering Veri-
fied Audit Circulation report, just 
released for 2013, is an extensive 
piece of research about those inter-

ested in automation, controls, and instrumenta-
tion: what products are of greatest interest, what 
industries are most popular, and the continuing 
importance of system integration, among other 
topics. Intense interest in the control engineer-
ing profession continued last month with heavy 
online traffic to four May articles that together 
appeared six times in the “Top 5 Control Engi-
neering articles” during three weeks in May 
include Control Engineering salary and career 
survey, 2014 and a related advice article; It is an 
engineer’s job market; and 7 things noncontrol 
people should know about control engineers.

The last article mentioned appeared first in 
three of the weekly Top 5 tallies after it was posted. 
Why the interest? I believe it’s because Control 
Engineering readers want to know about the con-
trol engineering profession and how to bring even 
more value to their organizations.

From the VAC report, a tally of 86,492 Con-
trol Engineering subscribers:

� 76% (65,724) have engineering job 
responsibilities at the primary job function. 
That breaks out into 28.5% process, production, 
or manufacturing engineering; 21.9% system or 
product design, control, or instrument engineer-
ing; 9.4% system integration or consulting, and 
16.3% other engineering, including evaluation, 
quality control, standards, reliability, test, proj-
ect, software, plant, electrical mechanical, or 
electric; 15% have general or corporate man-
agement as primary job function; and 9% have 
operations or maintenance as a primary job 
function, for a total of 100%.

� Of the 29 industry classifications cited, the 
leading five are: 1) Instrumentation, measure-
ment, or control systems or devices, 2) Industrial 
machinery, 3) Industrial controls, test, or medical 
equipment, 4) Engineering or system integration 
services, 5) Electrical equipment. 

� 37.4% said they design, build, or install 
machines for use within their own company.

� 21.9% said they design, build, or install 
machines for resale to other companies.

� About one-third, 33.9%, said they provide 
system integration or engineering services to 
manufacturing organizations.

� 21 categories of products or systems are 
purchased or specified. On average, each sub-
scriber purchased or specified 10 products. Top 
5 categories of products purchased or specified 
are: 1) programmable logic controllers or program-
mable automation controllers, 2) Human machine 
interface hardware or equipment, operator inter-
face, control panels, alarms, annunciators, data 
acquisition equipment, or data recorders or plotters, 
3) Computers, industrial PCs or PC-based control, 
4) Power distribution systems or power protection 
systems, power supplies, or uninterruptible power 
supplies, 5) Distributed control systems or process 
control platforms.

� Beyond the print and digital edition read-
ing Control Engineering reading habits extend 
to a total unduplicated audience of 146,365, 
with the print and digital edition (86,492) plus 
11 topical newsletters as of Nov. 26, 2013. 
Among those, more than 40% receive four 
or more Control Engineering products. Total 
(duplicate) circulation for these equals 582,667.

Interest in Control Engineering extends glob-
ally to six editions published in five languages, 
with combined monthly magazine, newsletter, and 
website activity average of 986,857, for March-
May 2013, said the Control Engineering Total 
Audience Profile, summer 2013 (excluding social 
media, webcasts, eGuides, or in-person events). 
Think again: the control engineering profession is a 
big deal with many interested participants seeking 
Control Engineering information in many ways, 
the world over. ce

Mark T. Hoske, Content Manager
MHoske@CFEMedia.com

www.controleng.com/archives
This article in the June 2014 online archives has 
more bullet points and a “monthly reach” table.
Search “Top 5 Control Engineering articles” atop
www.controleng.com 

Go Online

Control Engineering 
professional profile
Understanding those interested in the control 
engineering profession is of great interest to people 
who interact with these professionals. Research 
and top articles focus on control engineers.
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 secure plan(t)

Proactive Protection for your Process Control Systems.

Honeywell offers a systemic approach to help mitigate the risks of the evolving cyber 
threat landscape. Industrial IT Solutions is a complete portfolio of services and tools that 
employ best practices in process control and cyber security. Honeywell global experts 
help users develop a security scheme to preserve key assets and ensure data availability, 
integrity and confi dentiality. Honeywell’s Industrial IT solutions deliver a more predictable 
and secure environment – regardless of control system vendor or location.

Securing a reliable, productive operation.

   For more information go to becybersecure.com Or visit our blog at insecurity.honeywellprocess.com         
                        Also, follow us @insecculture

©2013 Honeywell International, Inc. All right reserved.
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Drawing and graphing
apps for iOS and Android
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Drawing and graphing
apps for iOS and Android

AutoCAD 360 
Android 2.3+, iOS 6.0+
Cost: Free
Company: Autodesk Inc.
Website: www.autocad360.com
AutoCAD 360 is a free drawing and drafting mobile app that allows the user 
to view, edit, and share AutoCAD drawings. Simplify site visits and fi eldwork 
with powerful design, review, and markup tools that are available online and 
offl ine. Share drawings across desktop, Web, and mobile devices.

TurboViewer X
Android 2.2+, iOS 5.1+
Cost: $6.99
Company: IMSI/Design, LLC
Website: www.imsisoft.com 
The TurboViewer product line is a native DWG viewer that supports 2-D and 
3-D CAD DWG fi les for the Android platform. Users have access to a multi-
touch navigation system as one pans, zooms, and 3-D orbits around one’s 
DWG and DXF fi les. To view drawing fi les, send an e-mail with the DWG or DXF 
attachment to the mobile e-mail client. Drawing fi les can be viewed through 
Web downloads, FTP, Dropbox, WebDAV, and cloud-based storage systems.

MagicPlan
Android 4.0+, iOS 7.0+
Cost: Free
Company: Sensopia
Website: www.sensopia.com 
MagicPlan measures a user’s rooms and draws the fl oor plan through 
the use of a camera on the user’s device. It’s as easy as taking a picture. 
The fl oor-plan is then exported in PDF, JPG, and DXF format, or it can be 
published as an interactive Web design.

CAD Expert – for Floor Plans edition
iOS 6.1+
Cost: $9.99
Developer: pei yongyang
CAD Expert - for Floor Plans edition is a powerful and user-friendly fl oor 
plan creation tool for the iPad. Its intuitive, polished, and seamless inter-
face makes creating fl oor plans on-the-go quick and easy. The user swipes 
one’s fi nger across the screen to draw a room. In addition, the PDF com-
patibility and annotation features allow the user to import existing plans, 
add notes, and export fi les via e-mail.

CFE Media’s Apps for Engineers is an interactive 
directory of more than 240 engineering-related 
applications for Android and iOS, created by 
various companies. We’ve organized apps by 
category, company, and type. This month, gain 
access to drawing and graphing applications.

www.controleng.com/appsforengineers

    SIMATIC HMI Key Panels
  

Compact –
Versatile –
Powerful

What Customers Request

 Reduced install times
 Smaller space 
 requirements
 Flexibility for many 
 applications
 Information when  
 failures occur

How SIMATIC Delivers

 Install with 1 cutout, 
 1 power cable and  
 1 Ethernet cable 

	8 push buttons, 8 standard 
 I/O and 1 SIL3 safety inputs
 Completely configurable
 PROFINET device with full
 diagnostic support

usa.siemens.com/hmi-ce
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Great Minds
Need Great Products

Allied Has What You Need in Automation and Control

© Allied Electronics, Inc 2014.  ‘Allied Electronics’ and the Allied Electronics logo are trademarks of Allied Electronics, Inc. An Electrocomponents Company.

1.800.433.5700
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EXCLUSIVESEXCLUSIVESproduct

ABelgian provider of remote access connectivity for 
industrial devices and sites, eWon is now introducing 
the Flexy, what it calls “the first modular and flexible 

industrial connectivity device featuring extension cards.” With 
the eWon Flexy, it is possible to build the connectivity solu-
tion needed for each application and project. The new eWon 
Flexy, the first modular industrial machine to machine (M2M) 
device available on the market, consists of a base module and a 
maximum of four extension cards allowing many connectivity 
options: Ethernet/serial/MPI, WAN, Wi-Fi, dialup, 3G and 4G. 

“The modularity of the Flexy is designed to fulfill the need for 
flexibility that system integrators and OEMs [original equipment 
manufacturers] encounter daily on each project. Being able to eas-
ily adapt and take advantage of new, better, cheaper public infra-
structure is an essential asset,” said Serge Bassem, eWon’s CEO. 

The Flexy combine easy virtual private network remote 
access and data collection with one piece of hardware. It has 

modularity to keep up with evolving communication technolo-
gies. Ethernet and serial ports with major programmable logic 
controller (PLC) protocols for connectivity with wide range of 
devices. Flexible apps, embedded alarms, data logging, remote 
access, and routing/web human machine interface (HMI) appli-
cations include easy Web-based configuration and programming 
tools for customization. The design is cost-effective: Buy only 
the needed modules. The eWon Flexy is compliant with Talk2M, 
the industrial cloud connectivity service hosted by eWon on 
multiple servers worldwide, and with eFive, a VPN server appli-
ance, for real-time control applications. With full integration of 
IT security standards, the eWon Flexy and Talk2M VPN service 
enable a secure VPN connection to transfer data and perform 
troubleshooting operations with remote equipment without 
changes to IT network security settings at either end. ce

eWon
www.ewon.us

Fuji Electric Corp. of America introduces the next gen-
eration HMI model, a new series of human machine 
interface (HMI) products for the U.S. market. The Moni-

touch V9 Series Programmable Operator Interface HMI offers 
advanced features to reach new markets. The models range 
from 8.4- to 10.4-in. and include standard models to replace 
the V8 Series, while also offering a step-up line known as 
V9 Advanced. Fuji Electric committed to manufacturing the 
next generation HMI that would allow customers to select 
the appropriate model for their application, and the V9 Series 
offers them the option of choosing between a standard model 
and a more advanced unit. The Monitouch V9 also comes 
standard with a capacitive or analog resistive touchscreen, a 
remote monitor and updates for smartphones and tablets, a 
wireless LAN interface and access point. By including addi-
tional features such as a built-in VPN router, 6x processor 

speed (800 MHz), and the 
ability to view PDF files and 
play video files, Fuji Electric 
aims to continue serving the 
evolving needs of its existing 
customer base while reaching new 
markets.

All models in the V9 Series are UL 
Certified. Select models will be Class 
1 Division 2, NEMA 4X rated for 
outdoor environments, ideal for use in 
marine or oil and gas applications. A vibrant color display, 
dramatically increased processor speeds, and convenient 
search functions provide ease of operability. ce

Fuji Electric Corp. of America
www.americas.fujielectric.com

When secure data matters, use this 
modular industrial connectivity device
eWon introduces the Flexy, a modular and flexible industrial
connectivity device featuring extension cards. Build the connectivity 
solution needed for each application and project; the base module allows four extension
cards for connectivity: Ethernet/serial/MPI, WAN, Wi-Fi, Dialup, 3G and 4G.

Fuji Electric Corp. of America introduces a series of next
generation HMIs for the U.S. market; the Monitouch V9 Series 
Programmable Operator Interface HMI ranges from 8.4- to 
10.4-in. and includes standard models to replace the V8 
Series, and offers a step-up line known as V9 Advanced.

Programmable operator interface HMI
has touchscreen, mobility updates
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Looking for peace 
of mind surround-
ing your process 

safety program? Pro-
Sys SLM provides 
one source of truth for 
process safety infor-
mation. It is designed 
to empower engineers 
and make their lives easier. Mangan Software Solutions (MSS) 
announces the launch of ProSys SLM, its newest generation of 
Safety Lifecycle Management software. The new product tran-
scends traditional process safety database software with an 
integrated design to reduce cost and effort with automated and 
standard workflows to execute compliance and engineering pro-
cesses. Real-time risk monitoring coupled with a unified ever-
green database provides access to all process safety information 
in one platform; reporting tools and key performance indicators 
ensure accurate risk mitigation strategies; and modules for pro-

cess safety management (PSM), safety 
instrumented system (SIS), mainte-
nance, and operations consolidate 
process safety information across the 
entire lifecycle. 

Real-time risk monitoring and risk assessment functions 
that are integrated with built-in compliance and conformance 
functions facilitate informed decisions, aid in identifying gaps 
and allocating resources, and help reduce risk associated with 
a facility’s safety lifecycle. MSS director of operations, Steve 
Whiteside, explained, “ProSys SLM was designed to take the 
complexity and expense out of safety lifecycle management 
while empowering engineers with the tools to identify risk 
gaps and influence organizational mitigation strategies.” Pro-
Sys SLM provides instantaneous reports, monitors and mea-
sures performance continuously, and assists in optimizing the 
balance between risk and cost by providing tangible evidence 
of risk exposure. ce

Mangan Software Solutions (MSS)
www.prosysslm.com

Software reduces cost 
and resource strain of 
process safety and SIS 
management
Mangan Software Solutions (MSS) 
announces the launch of ProSys SLM, 
its newest generation of Safety Lifecycle 
Management software. The new product 
reduces cost and effort with automated and 
standardized workflows to execute compli-
ance and engineering processes.

and make their lives easier. Mangan Software Solutions (MSS) 

For more products, see
www.controleng.com/products

 Go Online

Wireless Sensor 
Systems at 
omega.com

 omega.com
®

© COPYRIGHT 2011 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED

© COPYRIGHT 2012 OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED

© COPYRIGHT 2014 OMEGA ENGINEERING, INC ALL RIGHTS RESERVED

1-888-826-6342
Visit omega.com/zed-p_series

Visit omega.com/uwtc

Visit omega.com/wi8_series

zED Series
Starts at

$200

UWTC Series
Starts at

$135

Wi8 Series
Starts at

$405

                   Meter/Scanner 
and Controller

•  User-Friendly, Simple to Confi gure 
•   Wireless Inputs: Thermocouple, RTD, Temperature 
•  Embedded Ethernet (standard) 

Complete Wireless 
Thermocouple Connector System
The Smart Connector™

Prices listed are those in effect at the time of publication and are subject to change without notice. Please contact OMEGA’s sales department for current prices.

High Power Wireless Transmitters
Ethernet or Internet Connection

Note: Because of transmission frequency regulations, these products may only be used in the United States, Canada, Europe, and China. (UWTC-1 and UWRTD-1 may not be used in China.)

input #9 at www.controleng.com/information



EXCLUSIVESEXCLUSIVESproduct

The NI VirtualBench is an all-in-one instrument that inte-
grates a mixed-signal oscilloscope, function generator, 
digital multimeter, programmable dc power supply, 

and digital I/O capabilities. Users interact with VirtualBench 
through software applications that run on PCs or iPads. The 
device provides the most common functionality affordably and 
opens up new possibilities for how engineers can use benchtop 
instruments. 

“Before, I didn’t have the room or budget to buy a full setup 
for each bench,” said Russell Stanphil, electronics advisor at Tech-
Shop. “I can now park one laptop and a VirtualBench on each 
seat, replacing four to five boxes.” Because VirtualBench uses 
today’s consumer computing platforms, engineers and scientists 
can take advantage of the latest technologies like multitouch dis-
plays, multicore processors, wireless connectivity, and intuitive 
interfaces. The simplification and increased capability through 

software leads to more efficient circuit debugging and validation. 
Instruments included are a mixed signal oscilloscope (100 

MHz bandwidth), function generator (20 MHz maximum out-
put), digital multimeter (5½ digits), programmable dc power 
supply (3 outputs), and digital I/O capabilities.

Key benefits of this five-in-one device are that it takes up 
minimal space on a desktop or benchtop; simplifies instrument 
configuration through consistent, user-friendly interfaces; 
offers new capability and convenience with a consolidated 
view of multiple instruments, visualization on larger displays, 
and quick functionality to save data and screenshots; and inte-
grates seamlessly with NI LabVIEW software.

The VirtualBench app for iPad is expected to be available in 
the App Store this summer. ce 
National Instruments (NI) 
www.ni.com/virtualbench  

Software-based, all-in-one
instrument for benchtop testing 
National Instruments VirtualBench has five instruments in one 
device with an innovative software experience. It integrates a 
mixed-signal oscilloscope, function generator, digital multimeter, 
programmable dc power supply, and digital I/O capabilities.

For more products, see
www.controleng.com/products

 Go Online

EnclosureHub
ENCLOSURES ON DEMAND

www.enclosurehub.com INDUSTRIAL ELECTRICAL 
ENCLOSURES & ACCESSORIES

ORDER BY PHONE, FAX, OR ONLINE TODAY!
Cleveland, Ohio  T: 1.800.325.4935  F: 216.267.5392  www.enclosurehub.com

SAVE 10%

THE LOWEST PRICES ONLINE!

TYPE 4X
POLYCARBONATE 
ENCLOSURES
Better Material.  Better Boxes.

on a purchase of $500 or more
ONLINE CODE: CE0510
input #10 at www.controleng.com/information



Invest in Gold

• Energy Efficient

• Unmatched Quality

• Superior Reliability

• American Made Since 1920

Electric motors consume 63 percent of all electricity used
in U.S. industry. Designed and built to meet or exceed
NEMA Premium® efficiency standards, Baldor•Reliance® 
Super-E® motors run cooler, last longer and cost less every 
minute they operate.
 
Fractional to 15,000 Hp, Baldor•Reliance Super-E 
motors reduce your electricity costs with a return on your 
investment that’s as good as gold.
 
baldor.com    479-646-4711

©2014 Baldor Electric Company

Download a QR reader app and 
scan this code for more information. 

http://qr2.it/Go/1031256
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60th Anniversary
Happy 60th, Control Engineering! Help us celebrate by looking at 
issues from 60, 30, and 15 years ago. Control Engineering magazine 
first published in September 1954. This monthly column in 2014 will 
review coverage in issues 60 (or 59), 30, and 15 years ago. Technolo-
gies have progressed since then, topics (technician training, global 
competitiveness, and women in engineering) remain relevant today.

See the Control Engineering 
history page:
www.controleng.com/history 

See additional historical links 
online and more information 
about each of these excerpts: 
www.controleng.com/archives  

Go Online

Women in engineering gaining slowly, but steadily
Why aren’t there more women in engineering? It might seem amazing now, but before 

Congress passed Title IX in 1972 requiring equal educational opportunities for men and 
women, many female high school students were not allowed to take auto mechanics, drafting, 
mechanical design, and other classes. Title IX was the first all-inclusive federal law banning 
discrimination based on sex in educational institutions, programs, and activities receiving fed-
eral funds.

Thanks at least partly to Title IX, “The number of women studying engineering increased 
dramatically after 1974. Undergraduate women, who made up less than 5% of the nation’s 
engineering student population in 1974, increased to over 18% in 1993,” says Jill Tietjen, PE, 
and director of the Women in Engineering Program at the University of Colorado, Boulder 
(UCB). She adds the number of female engineering students shot up to 15% in 1984, though 
gains have been smaller since then. In the workforce, 10% of engineers are women, she says.

 

History 60 - 30 - 15 years ago

th

ANNIVERSARY

Editorial—Needed: Technicians abroad
Domestic feedback to Control Engineering is clear cut. We are assured that the American fron-

tiers of control are in development and application engineering. Letters from overseas, however, 
are troubled. In most of western Europe the advance of industrial activity and the problems inci-
dent to control are much like those in America. But in countries that are undergoing an industrial 
awakening, the situation is far different. In these countries control engineers constitute a small 
minority. Yet they are outspoken pioneers. Many have studied in the United States and in Eng-
land. They say their problem is not in development and application but rather in the urgent need 
for technicians and maintenance men for their installations. 

In the United States, basic training for technicians and mechanics is well established. The 
same could be true elsewhere. But who would set the necessary machinery in motion to accom-
plish this?

Trends in control—foreign control suppliers
A few years ago it seemed very likely that foreign control suppliers from Japan and Europe were getting into 

position to grab a substantial slice of the lucrative U.S. control market. Nobody was very surprised, what with the 
Japanese success in automotive and consumer electronics, and many of the domestic control companies were con-
cerned at what they saw looming over the horizon. 

Interestingly, with minor exceptions, this has not come about. Foreign control suppliers occupy visible positions 
in many product areas. There are quite a few joint ventures, and some domestic control suppliers have had products 
designed and sometimes manufactured for them overseas. But among the major control product categories, there is 
no obvious situation where a foreign supplier has gained a substantial share of market. 

For the foreseeable future it appears the domestic industrial control business has successfully fended off foreign 
competition. The next obvious question is how well the domestic industry can do in the international marketplace. 
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-Jordan M. Schultz, associate content manager, CFE Media, edited the excerpts to fit this page. 
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• Machinery & Equipment
• Aircraft/Aerospace

• Automotive/Transportation
• Construction & Mining

• Government & Military
• Other Manufacturing Industries

Meet buyers and decision-makers from the following user-industries:

100,200

91% 
91%
65%
60%

found new products & ideas to use

who came seeking a solution to a specific 
manufacturing problem, found a solution

claimed new business contacts from their 
Show visit

plan to make a purchase decision within a 
year of the Show

VISITORS 
(included with IMTS)

109 EXHIBITORS FROM 19 COUNTRIES

26,350  sq. ft.
display area

Due to demand for a comprehensive event that covers all of the needs 
of manufacturers in North America, Motion, Drive & Automation (MDA) 
North America will bring the latest technologies and solutions in power 
transmission, motion control and fluid technology to IMTS 2014.  This 
inaugural event will bring industry experts and the latest innovations from all 
over the world to the North American market.

MOTION, DRIVE & AUTOMATION NORTH AMERICA

PRODUCT CATEGORIES
•  Fluid Power Transmission
•  Hydraulics & Pneumatics
•  Mechanical Transmission, 

Parts and Equipment

• Bearings
• Linear Drives, Gears, and Motors
• Electrical Power Transmission
• Compressed Air Technology

• Condition Monitoring & Vibration Reduction
•  Internal Combustion Engines and Small Gas Turbines
•  Services & Software for Drives, Gears, Hydraulics, 

Pneumatics, Compressed Air & Vacuum Technology

From the renowned HANNOVER MESSE in Germany, Industrial Automation and Motion, Drive & Automation North 
America at IMTS provide attendees in the North American sector with a platform for innovations in process, produc-
tion and industrial building automation, motion control, power transmission, and fluid technology.

Here are the reasons why you must attend:
1.  Comprehensive event: Industrial Automation North America will be co-located with IMTS and Motion, Drive and 

Automation North America to cover the entire product spectrum of the manufacturing industry.
2.  Impressive numbers: The 2012 event attracted a record-breaking 100,200 attendees and 91% of which found new 

products and solutions to implement in their business practices.

3.  Latest technologies and solutions: 
The event showcases industrial automation systems, microsystems technology, electrical systems, industrial IT & 
software, and other solutions to meet your manufacturing goals.

4.  Network: Attend to network with your fellow manufacturing and production engineers, sales and marketing profes-
sionals, corporate managers, designers and material buyers. 

5.  Conference programs: Will discuss optimization, plant improvement strategies, and best practices in increasing 
product efficiency and productivity.  

INDUSTRIAL AUTOMATION &
MDA NORTH AMERICA  at IMTS 2014



Trends in Industrial Communica-
tions for the Factory of the Future
9:00 a.m. - 9:55 a.m.
As a real time Ethernet solution, the current generation 
of automation buses is making an important contribution 
towards “Smart Factory”, the factory of the future. These 
automation buses allow machines, machine modules and 
peripheral devices such as control systems, servo drives, 
I/O modules and intelligent vision systems to be both 
flexibly and robustly connected to each other. Even safety 
related machine data can be transmitted over the same 
network infrastructure, so that additional wiring is not 
required any more. Hard real time capabilities play a key 
role as they guarantee that information is always avail-
able at the right time in the right place. Comprehensive, 
consistent and standardized profiles for different devices 
such as hydraulic, pneumatic or electric drives, encoders, 
control systems and I/Os enable facilities, production lines 
and individual machines to adjust to new demands in a 
short time and therefore increase machine performance 
by using ‘Plug and Play’.
The presentation covers the following topics:
•  Evolution of industrial communication
•  Ethernet based communication systems – capabilities 

and realization examples
•  Trends in industrial communication in the context of a 

smart factory

-  Peter Lutz, Managing Director, Sercos International 

 Practical Application of 3D Machine 
Vision in Robotic Guidance, Motion 
and Inspection 
10:00 a.m. - 10:55 a.m.
This conference session will present a thorough discus-
sion of the application of 3D machine vision for industrial 
automation including robotic guidance, control of motion, 
and inline inspection of parts and assemblies. The ses-
sion will educate attendees in the theory of 3D machine 
vision, and will examine the differences between various 
3D imaging techniques as currently used in industrial 
applications. The speaker will detail several classes of 
3D machine vision components available in the market-
place. The presentation will provide real-life examples of 
3D imaging for machine vision, and how the technology is 
used in various applications. The speaker will also 

present some advanced 3D concepts and components 
that have yet to be widely applied, but have potential for 
the future. The presentation will be targeted for engi-
neering professionals and project/corporate managers 
with some experience in machine vision and a further 
interest in 3D technologies.

-  David L. Dechow, Staff Engineer, Fanuc America Corp.

Best Practices for Specifying Linear 
Actuators
11:00 a.m. - 11:55 a.m.
Despite the performance improvement of control elec-
tronics and algorithms over the past decade or so to help 
mask deficiencies in linear actuator selection and appli-
cation, it is still incumbent on the automation engineer to 
try to identify and provide the right set of parameters to 
better assure project success. To that end, the mnemonic 
A.C.T.U.A.T.O.R. has been created to aid and assist the 
system designer to remember to check for the minimum 
basic set of specifications to define a linear actuator. The 
mostly quantitative values that A.C.T.U.A.T.O.R. develops 
are independent of the primary motive force of the prod-
uct and apply equally as well to conventional industrial 
hydraulic, pneumatic or electric linear actuators.

-  Bob Ward, Product Manager, Rollon Corporation

Lunch Break
12:00 p.m. - 1:10 p.m.

Integrated Robotic Control into 
Machine Controllers
1:15 p.m. - 2:10 a.m.
Through the convergence well known controls principles, 
new machine designs are now possible that result in game 
changing advantages for machine builders and manufac-
turers. These benefits include reduced wiring, network 
and software platforms that are shared with the overall 
machine automation system and a significantly reduced 
machine footprint. This has led to the advent of higher 
performance mechatronic solutions for numerous appli-
cations including product packaging with variable product 
flow, complex material handling lines and many more.

-  Matt Lecheler, Motion Specialist, Beckhoff Automation

MDA North America at IMTS 
Tuesday, September 9, 2014 McCormick Place, Chicago

MDA Conference



For more information, please visit www.mda-na.com.

“Function Integration” How It Saves 
Time While Increasing Productivity
2:15 p.m. - 3:10 p.m.
As modern production machinery becomes more com-
plex it’s natural to assume that the conversation between 
control systems and the devices that comprise these 
machines would also become more complex. In fact, in-
novative component manufacturers are simplifying these 
conversations by employing a philosophy called “function 
integration”. These “smart” devices often integrate the 
functions of several legacy devices, simplifying design, or-
dering, assembly, commissioning and maintenance. More 
importantly, they bring the data that these devices produce 
and consume together in a way that is intuitive for the 
users of the device. Additionally, the inherently integrated 
nature of these devices invites the application of more 
detailed, intuitive diagnostic systems. Detailed, plain text, 
real time descriptions of errors can be presented at the 
HMI level with very little additional programming work.
These features can result in increases in productivity for 
the end user. We will examine the various time savings 
that “function integration” can provide.
-  Sean O’Grady, Product Manager, Festo Corporation

Inertially Optimized Motion Control 
System Drives New 3D Printer 
3:15 p.m. - 4:10 p.m.
Learn about the development of a new 3D printing sys-
tem based on an inertially matched variant of a parallel 
Delta mechanism. Robots based on the low inertia, high 
stiffness Delta mechanism have a proven track record 
in pick and place applications requiring high speeds, 
accelerations and positioning accuracies. The same 
basic design principles have now been applied to additive 
manufacturing, though not without novel mechanical 
modifications that optimize the inertial mass of the entire 
Delta mechanism.

-  Mike Everman, Founder and CEO, Bell Everman

Presented by:

ISA INSIDE 
TRAINING
Using the ANSI/ISA-62443 Standards to 
Secure Your Industrial Control System (IC32)
Course Hours: 8:00 a.m. – 4:00 p.m.
Length: 2 days (September 10-11)
Price: $1,205 (ISA Member), $1,510 (Non-member) 
Description:
The move to using open standards such as Ethernet, 
TCP/IP, and web technologies in supervisory control and 
data acquisition (SCADA) and process control networks 
has begun to expose these systems to the same cyberat-
tacks that have wreaked so much havoc on corporate 
information systems. This course provides a detailed 
look at how the ANSI/ISA99 standards can be used to 
protect your critical control systems. It also explores 
the procedural and technical differences between the 
security for traditional IT environments and those solu-
tions appropriate for SCADA or plant floor environments.  
This course is required for the ISA99/IEC 62443 
Cybersecurity Fundamentals Specialist 
Certificate Program. CEU/PDH Credits: 1.4/14.

For more information, please visit www.ia-na.com.



REGISTRATION INFORMATION:
CONFERENCE PROGRAM
(All types of registration include access to the exhibit hall for 6 days)
SPECIAL COMBO CONFERENCE PASS
$650
(includes access to the IMTS Conferences, 
Global Automation & Manufacturing 
Summit, and MDA conference)
MDA & INDUSTRIAL AUTOMATION NA 
DISCOUNT PACKAGE
$450
(includes access to the MDA Conference 
and Global Automation and Manufactur-
ing Summit)

MDA CONFERENCE
$250
GLOBAL AUTOMATION & 
MANUFACTURING SUMMIT (GAMS)
$250
ISA INSIDE TRAINING
$1,205 (ISA Member)
$1,510 (Non-member)
 

EXHIBIT ONLY
INDIVIDUAL

$30 (before Aug 8, 2014)
$50 (after Aug 8, 2014)
GROUP 
(5 people to register at the same time)
$15/person (before Aug 8, 2014) 
$30/person (after Aug 8, 2014)
INTERNATIONAL ATTENDEE
Free of Charge

Visit ia-na.com or mda-na.com to register online or contact Hannover Fairs USA at +1 (773) 796-4250 or iana@hfusa.com.

KEYNOTE: Manufacturing Monitor 
Report
8:00 a.m. - 9:00 a.m.
Karen Kurek, principal at McGladrey, will discuss their 
exclusive Manufacturing Monitor Report for the first time 
since its August release and highlight the trends and 
challenges for manufacturing in the next two years.

Speaker:  Karen Kurek, Principal, McGladrey

30 Years of Maintenance Excellence
9:15 a.m. - 10:15 a.m.
Process manufacturers must maintain equipment to 
maintain uptime, but that challenge is one they must 
meet daily. To achieve that kind of excellence for 30 years 
is a reflection on people, processes and evolving tech-
nology. We take a close look at how one global process 
manufacturer has met that challenge.

Speaker:  Brandon Wheel, Alcoa/Allied Reliability

Plant Floor Connectivity
10:30 a.m. - 11:30 a.m.
Sometimes it’s about making sure the data connects to 
workers. Sometimes it’s about making sure the network 
itself is secure, connected and functioning. We’ll go in-
depth at one manufacturing facility that has found the 
way to achieve both.

Speaker: TBD, Molex

KEYNOTE: Legos Build Employee 
Engagement
12:00 p.m. - 1:30 p.m.
Expanding your manufacturing facility isn’t usually 
something that becomes a team project with all of your 

employees engaged. One Cincinnati manufacturer shows 
that employee engagement with such a project is like 
building a new facility: it happens one brick at a time.

Speaker: Mick Wilz, Sur-Seal Cincinnati

Using Mobility on the Plant Floor to 
Increase Productivity
2:00 p.m. - 3:00 p.m.
In an age when manufacturing is overrun with informa-
tion, getting the right information to the right person at 
the right time is crucial. A new era of mobile devices has 
helped deliver the promise of greater productivity. With it 
comes the challenge of network security. Achieving both 
is possible, as we’ll demonstrate.

Speaker : Matt Puskala, DMC

Integrating Logistics and MES
3:15 p.m. - 4:15 p.m.
In an automated material handling operation, tying sys-
tem data back to your MES system becomes important. 
Its materials are in the right hands right when they need 
them, avoiding the need to carry stock or worse, be out 
of stock. It also allows you to deliver that stock to your 
manufacturing floor just in time.

Speaker: Rod Emery, RedViking

Networking Event
5:00 p.m. - 7:00 p.m.

2014 Industrial Automation North America at IMTS 
Wednesday, September 10, 2014 McCormick Place, Chicago

Global Automation & Manufacturing Summit (GAMS)

Presented by:

For more information, please visit www.ia-na.com.
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What tools are you currently using to establish
and sustain integration?

Customized software

System integrators

Browser-based interfaces

Off-the-shelf software

Dashboards

MES software

Tablets

Smart phones

Corporate-only devices

MOM software

Personal devices

47%

41%

41%

40%

30%

32%

24%

18%

15%

13%

23%

Five key insights on information integration 
– benefits, challenges, resources, remote 
monitoring, and internal networks – are 
among findings in the Control Engineering 

September 2013 audience survey of those involved 
in information integration and those planning such 
projects soon. The study asked about information 
flow and why, how, and when information integra-
tion projects are done, project size and scope, and 
related trends. The five insights are: 

1. Benefits: Some benefits from recent inte-
gration projects are better support for decision 
making (54%), more automated processes (48%), 
and an improved control of resources (43%). In 
fact, nearly half of all respondents who indicated 
high levels of integration between the manufac-
turing levels of their facilities said they were cur-
rently seeing the initial benefits and expected to 
see a continuous demand for integration.

2. Challenges: 46% of engineers agreed that 
a shrinking project budget is the greatest challenge 
they face when integrating operations, and another 
41% find the shortage of personnel resources to be 
equally difficult.

3. Resources: The top five tools or resourc-
es used to establish and sustain integration are 
customized software (47%), system integrators 
(41%), browser-base interfaces (41%), off-the-
shelf software (40%), and dashboards (32%).

4. Remote monitoring: According to the 
data, 25% of facilities allow management to 
routinely use mobile devices within the plant to 
upload manufacturing information, but 51% keep 
data isolated for security reasons and therefore 
cannot be accessed remotely.

5. Internal networks: Half of internal 
wireless networks allow access to internal net-
works and the Internet from anywhere in their 
facilities, but 56% of respondents said that the 
concern for security has resulted limited avail-

ability of wireless communication. More than 
half of facilities’ internal wireless networks are 
all in-house installations, and 74% have had 
no intrusions since defensive measures were 
placed. Internal networks were reported as the 
most common medium for exchanging informa-
tion between corporate management and manu-
facturing (43%) and between manufacturing and 
the enterprise level (36%).

Access the full Control Engineering 2013 
Information Integration report with addi-
tional findings and insights—including trends 
centered on levels of integration between 
the manufacturing areas of facilities—at
www.controleng.com/ce-research. ce

- Amanda McLeman is director of research at 
CFE Media, Control Engineering.

Control Engineering
 Information Integration Study
According to the data in this report, engineers involved in information integration projects 
are seeing positive results despite a small project budget and personnel shortage.

RESEARCH

Nearly half of the study’s respondents currently use customized software 
to establish and sustain integration while 40% use off-the-shelf software, 
30% use MES software, and only 15% use MOM software. 
Source: Control Engineering 2013 Information Integration Study

RESEARCH information integration
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When Bruce Gibbens walks through 
one of his client’s tomato process-
ing plants, he knows things are 
running right just by listening to 

the hum of the machinery. The process tells all. 
“By the noise you hear in the plant, you can 

tell if the plant is speeding up or slowing down,” 
said Gibbens, president of the Temecula, Calif.-
based Practical Controls LLC. 

“As an integrator,” Gibbens said, “I can feel 
the pulse of the plant just by being there. I don’t 
have the knowledge of whether that is a good 
sound or a bad sound. The guys that work there all 
the time, they can say, ‘We are going too fast; we 
have got to slow the process down.’” 

What Gibbens knows—and the rest of the 
industry is trying to come to grips with—is that 
the knowledge gathered through years of experi-
ence by baby boomers is leaving the manufactur-
ing automation industries; people are scrambling 
to find qualified workers to fill that void. 

The unknown part is with a scarcity of engi-
neers to fill the openings, and with manufacturing 

driving the U.S. and global economic recovery, 
just who and what will fill that expertise walking 
out the door? That gap is where systems integra-
tors will provide human and technical knowledge 
to a manufacturing enterprise.

“A lot of [boomers] are going to be leaving,” 
Gibbens said. “It can go two ways. The people that 
are going to take over are going to be less knowl-
edgeable and have less experience—and they may 
have to lean on external resources more than rely-
ing on the people that are leaving. They may have 
to reach out to systems integrators and seek advice 
for their control system and outdated control sys-
tems for upgrades and the knowledge for helping 
them in what they need in their plan. Or, a lot of 
these plants are trying to be lean and mean, and 
they may try to do some of that stuff in-house.”

Documenting tacit knowledge
“A lot of what we do is talk to senior manage-

ment people and document everything they know: 
documenting the processes, documenting the 
information they use, going out and finding the 
trends for things that they have done, and under-
standing why they made the decisions they made,” 
said Emmett Moore, product manager at the sys-
tems integrator Cimation in Houston.

“With that type of knowledge—and us in the 
field working with these guys—we have learned 
the experience, but we are trying to use more of an 
analytical and engineering approach to really find 
out why these guys have done the things they have 
done. Why does an operator at a control station 
push this button at a certain time? Let’s build that 
into the product itself.”

That all means systems and tools will need to 
be more intelligent. It also means technology will 
take a higher share of the workload so the new 
generation coming in dealing with the new man-
ufacturing paradigm will feel more at ease with 
proper training. Having software-driven systems 
in place that already have the intelligence to mea-
sure and assess the situation and take corrective 
actions automatically will ease the generational 

UPDATEUPDATE
Boomers departing:
A matter of integration

technology

Baby boomers from manufacturing automation industries are taking knowledge
gathered through years of experience into retirement. Scrambling to find qualified workers 
to fill that void has begun. System integration and related technologies are helping.

Manufacturers require a more intense and robust form of automation. 
Tony Paine, president and CEO at communications software developer 
Kepware Technologies, explained: “If vendors and systems integra-
tors are doing their jobs right, then we are building solutions that can 
let people know when something is running normally; or, if there is an 
abnormal condition, what is the reason for the abnormal condition?”
Courtesy: Kepware Technologies

Key
concepts
� Skilled workers are leav-
ing faster than new engi-
neers are arriving.

� System integrators can 
help fill the skills gap.

� Automation tools can 
help capture knowledge 
in automation and control 
systems.
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UPDATEUPDATEtechnology

www.controleng.com/archives

This article in posted in June archives 
has more democraphics, and integra-
tion details.

Control Engineering Information 
Integration Study and the Salary and 
Career Survey at
www.controleng.com/ce-research

Information Integration newsletter at
www.controleng.com/enewsletters

Go Online

Consider this...
Upgrading automation and con-
trols prior to baby boomer experts 
leaving will help capture valuable 
knowledge before they go.

shift. But this change doesn’t happen automatical-
ly. Companies need to recognize it and understand 
it is an opportunity to allow for change. 

“If vendors and systems integrators are doing 
their jobs right, then we are building solutions 
that can let people know when something is 
running normally; or, if there is an abnormal 
condition, what is the reason for the abnormal 
condition?” said Tony Paine, president and CEO 
at communications software developer Kepware 
Technologies. 

“The younger generation coming into the 
workforce doesn’t know everything that someone 
with 30 to 40 years of experience knows. What we 
can do is make their life easier through diagnos-
tic tools, asset management tools, and condition-
based monitoring tools. If we can create our magic 
such that we can team up with other companies or 
team up with systems integrators to put their touch 
on it, that problem goes away,” Paine said.

Plant evolution
From pneumatics and boards to PLCs, tablets, 

and smart devices, technology has changed the 
concept of how plants and people work. Take a 
midstream gas plant that came on line 40 years 
ago. That plant developed over 40 years of data 
and the people working with those assets are 
leaving, Moore said.

“We are not losing everything,” Moore 
explained. “We are losing the people that have 
worked on it from the beginning. So, instead of 
working with pneumatic controls [from 40 years 
ago], you have electronic controls and you have 
RTU modules and you have all the instrumenta-
tion that is collecting information. When you start 
analyzing it, we get more information out of these 
facilities than they ever knew existed. We view 
advanced process control as something an operator 

could never do by himself when he could 
turn valves by push button.... Yes, knowl-
edge is leaving, but we have already col-
lected it and built it into the process.”

That is only part of it. As manufactur-
ers rely more on automation and try to get 
along with fewer engineers, they will need 
more robust tools to communicate with 
the disparate systems and protocols in the 
manufacturing enterprise.

“In the past 10 to 15 years, it was real-
ly hard to get an [Rockwell Automation] 
Allen-Bradley control system to talk to a 
Siemens control system and vice versa,” 
Gibbens said. “Because you have the dif-
ferent manufacturers out there, you will 
need the systems to be able to communi-
cate to one another.”

That means to be able to automate to a 

higher level, get the most out of the system, and 
create more products, it will become more impor-
tant to have software that allows systems to com-
municate to a higher degree. 

“You have associations like the OPC Foun-
dation pushing for information to share between 
devices or between devices and software applica-
tions,” Paine said. “We have the de facto standard 
that everybody should implement and buy into 
so everybody can play with no configuration and 
automatically discover what is available from 
another data source. That will give more context 
to that data.”

Gibbens said, “Allowing ways to go ahead and 
be able to talk from different software and hard-
ware platforms—and be able to connect them—is 
going to become bigger and bigger. OPC is the 
layer that will bring a lot of these systems togeth-
er. As systems go along and you need to commu-
nicate between various things, there will be more 
use of that interoperable software in the future.”

Automation means security
Connecting systems does create potential for a 

cyber security incident, however.
“Security has come to the forefront of every-

body’s mind because businesses are demanding 
access to data at any time from anywhere,” Paine 
said. “Anything that can have an influence on the 
control system, they want to monitor. So when 
you start thinking about mobile, big data, and the 
Internet of Things, you are starting to get the mar-
ket to realize there has to be a shift in how we 
expose our control systems.”

When the boomers first came on the job 30 to 40 
years ago, no one had to worry about cyber security. 
The manufacturing floor was its own island. Now, 
“we are doing vulnerability research on products that 
are already out there,” Moore said. “We are testing 
these products and working with vendors to patch 
the vulnerabilities as soon as possible. Once we find 
a vulnerability, we are working with clients to create 
mitigation techniques that allow us to protect them 
until a patch comes out.” In a sense, it could be an 
easier and more secure transition with the new gen-
eration coming on board. 

“The younger generation is basically used to 
the consumer technology that is available today. It 
is plug and play. It just works,” Paine said. “There 
is going to be an expectation: if I have compo-
nents that have physical connectors that look like 
they should match and they can hook together, 
then they better darn well work behind the scenes 
with little to no configuration.” ce

- Gregory Hale is editor and founder of Indus-
trial Safety and Security Source (ISSSource.com). 
Edited by Mark T. Hoske, content manager, Con-
trol Engineering, mhoske@cfemedia.com.

‘ If I have 
components that 
have physical 
connectors that 
look like they 
should match 
and they can 
hook together, 
then they better 
darn well work 
behind the
scenes with 
little or no 
configuration.’
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With increased use of nonlinear 
loads, power supply harmonics are 
more noticeable than ever. Con-
trolling and monitoring industrial 

system designs and their effects on utility dis-
tribution systems are potential problems for the 
industrial consumer, who is responsible for com-
plying with the IEEE 519 recommended prac-
tices and procedures.

Industrial facilities should include a sys-
tem evaluation, including a harmonic distortion 
analysis, while planning facility construction or 
expansion. Vendors of nonlinear loads, such as 
variable frequency drives, can provide services 
and recommend equipment that will reduce har-
monics to comply with IEEE 519 guidelines.

Generally, at any point of common coupling 
(PCC), the measured value of total harmonic 
voltage distortion should not exceed 5% and that 
of any individual harmonic voltage distortion 
should not exceed 3% of the fundamental value 
of the line voltage. Normally, in typical appli-
cations, the harmonics are measured up to 25th 
order, but in critical applications, those are mea-
sured up to 50th or 100th order.

There are many harmonic mitigation methods 
available for individual applications (for example, 
per drive) and for “global mitigation” (such as a 
common harmonic mitigation solution for a group 
of nonlinear equipment). A particular type of har-
monic mitigation solution can be used depending 
upon the application and desired level of attenua-
tion to meet the limits given in IEEE 519.

Control of harmonics, 
IEEE 519-1992 Guidelines

IEEE 519 was initially introduced in 1981 
as an “IEEE Guide for Harmonic Control and 
Reactive Compensation of Static Power Con-
verters.” It originally established levels of volt-
age distortion acceptable to the distribution 
system for individual nonlinear loads. With the 
rising usage of industrial nonlinear loads, such 

as variable frequency drives, it became neces-
sary to revise the standard.

The IEEE working groups of the Power 
Engineering Society and the Industrial Applica-
tions Society prepared recommended guidelines 
for power quality that the utility must supply 
and the industrial user can inject back onto the 
power distribution system. The revised standard 
was issued on April 12, 1993, updating the 1992 
version of IEEE 519 that established recom-

Reducing harmonics with
IEEE 519 practices, procedures
Industrial facilities should include a system evaluation, including a harmonic distortion 
analysis, while planning facility construction or expansion. Vendors of nonlinear loads, 
such as variable frequency drives, can provide services and recommend equipment that 
will reduce harmonics to comply with IEEE 519.
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Figure 1: Voltage and current waveforms of a 
nonlinear load: A load is considered “nonlinear” 
if its impedance changes with the applied volt-
age. Due to this changing impedance, the cur-
rent drawn by the non-linear load is also non-
linear (non-sinusoidal in nature, even when it 
is connected to a sinusoidal voltage source (for 
example computers, variable frequency drives, 
discharge lighting, etc). Non-sinusoidal currents 
contain harmonic currents that interact with the 
impedance of the power distribution system to 
create voltage distortion that can affect both the 
distribution system equipment and the loads 
connected to it. IEEE 519-1992 defines har-
monic as a sinusoidal component of a periodic 
wave or quantity (for example voltage or cur-
rent) having a frequency that is an integral mul-
tiple of the fundamental frequency. All graphics 
courtesy: Siemens Industry Inc.

Key
concepts
� With increased use of 
nonlinear loads, the issues 
of power supply harmon-
ics are more noticeable 
than ever.

� Industrial facilities 
should include a system 
evaluation, including a 
harmonic distortion analy-
sis, while planning facility 
construction or expansion. 

� Vendors of nonlinear 
loads devices, such as 
variable frequency drives, 
can provide help to comply 
with IEEE 519.

UPDATEUPDATEtechnology
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mended guidelines 
for harmonic volt-
ages on the utility 
distribution system 
as well as harmonic 
currents within the 
industrial distribu-
tion system. Accord-
ing to the standard, 
the industrial system 
is responsible for 

controlling the harmonic currents created in the 
industrial workplace. Since harmonic currents 
reflected through distribution system imped-
ances generate harmonic voltages on the util-
ity distribution systems, the standard proposes 
guidelines based on industrial distribution sys-
tem design. 

In 2004, an IEEE working group named 
“519 Revision Task Force (PES/T&D Harmon-
ics WG)” was created to revise the 1992 ver-
sion of IEEE 519 (Recommended Practices and 
Requirements for Harmonic Control in Electric 
Power Systems) and develop an application 
guide IEEE 519.1 (Guide for Applying Har-
monic Limits on Power Systems).

A revision to IEEE 519 includes the changes 
based on the significant experience gained in 
the last 20 years with regard to power system 
harmonics, their effects on power equipment, 
and how they should be limited. In addition, 
this document contains certain material dedi-
cated to the harmonization of IEEE and other 
international standards where possible.

The application guide IEEE 519.1 contains 
significant rationale for and numerous example 
scenarios of the limits recommended in IEEE 
519 and provides procedures for controlling 
harmonics on the power system along with rec-
ommended limits for customer harmonic injec-
tion and overall power system harmonic levels.

Both documents, revised IEEE 519 and the 
application guide IEEE 519.1, are considered 
complementary.

Evaluation of system harmonics
To prevent or correct harmonic problems that 

could occur within an industrial facility, an evalu-
ation of system harmonics should be performed if:

�  A plant is expanded and significant nonlin-
ear loads are added

�  Power factor correction capacitor banks or 
line harmonic filters are added at the service 
entrance or in the vicinity

�  A generator is added in the plant as an alter-
nate stand-by power source

�  The utility company imposes more restric-
tive harmonic injection limits to the plant.

Often, the vendor or supplier of nonlinear 
load equipment, such as variable frequency 
drives, evaluates the effects that the equipment 
may have on the distribution system. This usu-
ally involves details related to the distribution 
system design and impedances, similar to per-
forming a short circuit study evaluation. ce

- Nikunj Shah is with design engineering, low-
voltage drives, Siemens Industry Inc. Edited by 
Mark T. Hoske, content manager, CFE Media, 
Control Engineering, mhoske@cfemedia.com.
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...in the June online archives, this article explains various 
harmonic mitigation methods, provides references, and 
adds 7 more online figures for connections of passive 
harmonic filter, 12 pulse converter front end, 18 pulse 
converter front end, active filter, and active front end, 
along with a values table of harmonics corrections for dif-
ferent types of front ends. 
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Figure 2: Graph shows distorted voltage wave-
form at the point of common coupling (PCC). 
The distortion in the waveform for voltage at 
the PCC (Vpcc) is due to the flow of nonlinear 
current through the finite system impedance. 
The notches in the voltage wave are caused by 
the commutating action of the rectifier. Ideally, 
when the rectifier is fed from an infinite source, 
the current wave shape is rectangular and volt-
age notching does not occur.

Figure 3: Voltage distortion limits is Table 11.1 within IEEE 519-1992; it 
defines the voltage distortion limits that can be reflected back onto the utility 
distribution system. Usually if the industrial user controls the overall com-
bined current distortion according to Table 10.3 (online), this will help meet 
the limitations set forth in the guidelines.

Consider this...
How are you controlling and monitoring industrial 
system designs and their effects on utility distribution 
systems? Are you paying fines to your utility or control-
ling harmonics?

‘A IEEE 519 
revision includes 
changes based 

on the significant 
experience 

gained in the last 
20 years about 
power system 
harmonics.’
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Industrial plants rely heavily on their 
automation, instrumentation, and con-
trol data communications to relay sig-
nals between devices, machinery, and 

the control system to activate events on 
an exacting and predetermined schedule, 
with little or no margin for error. Belden 
conducted a series of tests to compare the 
physical and electrical performance of 
commercial off-the-shelf (COTS) cables 
with industrial cables. The results clearly 
indicate why a commercial grade cable is 
never suitable for the variety of extreme 
conditions that can apply in an industrial 
environment. The tests included:

� Abrasion: Using a fixed drum 

covered with sandpaper, cables were 
stretched across a portion of their circum-
ference and then moved back and forth 
cyclically for 25 cycle counts. The con-
ductors of the commercial grade cables 
could be seen through breaks in the jack-
et, which would cause it to lose mechani-
cal and electrical integrity. The conductor 
pairs of the armored industrial cable were 
not compromised.

� Cold bend: Conducted according 
to UL 444, samples of cables were left 
in a controlled temperature and humid-
ity chamber. They remained there for 
one hour prior to testing. They were then 
tested (at -80, -60, and -40 C) by being 

Ensure network availability
in an industrial environment
Industrial grade cables can improve the long-term performance and reliability of industrial 
networks, explained Loredana Coscotin, product marketing manager for Industrial Cable 
EMEA at Belden, in a Control Engineering Europe article.

INTERNATIONALINTERNATIONAL®

partially wound around a 3-in.-diameter 
horizontal mandrel with one end of the 
cable under tension from an aluminum 
weight. The commercial grade cables 
became brittle and showed visible cracks. 
The industrial grade high/low temperature 
cable showed no visible damage.

� Cold impact: Conducted accord-
ing to UL 444, an aluminum weight 
was dropped down a hollow guide-tube 
to smash against a segment of the cable 
under test. The impact force delivered 
24 in.-lb or 2.7 joules of impact energy. 
Each length of cable had been previ-
ously cooled. A total of 10 samples were 
inspected at a series of increasingly lower 
temperatures to determine if the cable 
jackets’ integrity was damaged, which 
could allow ingress of chemicals and 
moisture and could potentially lead to 
a conductor-to-conductor short or cata-
strophic failure. The standard commercial 
grade jacketed cable failed at -20 C. The 
industrial grade cables, protected by high-
low temperature jackets, did not crack 
until impacted at -70 C.

Other comparison tests preformed 
were crushing, cut-though, high tem-
peratre, oil resistance, UV exposure, and 
water immersion. 

(See the results from these tests, along 
with additional information about rugged 
versus COTS cables, in this article posted 
online. Information is below about how.) 

Use cables specifically designed for 
manufacturing environments, with in-
design, tested performance. ce

- Edited by Mark T. Hoske, content 
manager, CFE Media, Control Engineer-
ing, mhoske@cfemedia.com, from Con-
trol Engineering Europe, Suzanne Gill, 
editor.

Relax, tomorrow has already been tested. 
Simplify with HARTING connectors

www.HARTING-usa.com

HARTING, first established in 1945, delivers unrivaled  
reliability, efficiency, innovation and performance in connectors. 

With HARTING you have a partner who ensures you dependable  
connections that stand the test of time.

Reduce the number of needed components 
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ABB’s Freelance process control system is the perfect alternative to a PLC - SCADA 
solution for small to medium applications. With Freelance, you get the best of both 
worlds: DCS functionality such as an integrated automation environment including 
single tag database, ready made solution libraries, pre-integrated human machine 
interface, fieldbus management, and comprehensive diagnostics all at the size and 
price of a PLC. Freelance is available exclusively through the ABB’s Value Provider 
network of automation professionals.

For more information go to http://www.processautomationinfo.com/25

DCS for the size and price of a PLC?

Absolutely.
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To perform functional safety and 
comply with safety standards 
like ISO 13849-1 and -2, design 
engineers need to know how to 

perform verification and validation mea-
sures. But aren’t they the same step? NO!

Best-in-class companies are generally 
adopting the “lifecycle” design model 
when approaching functional safety 
design requirements. The graphic shows 
the functional safety lifecycle:

1. Perform risk assessment
2. Examine functional requirements
3. Design and verify mitigation
4. Install and validate
5. Manage, change, and improve.
ISO 13849-1 requires that during the 

design stage a verification step is per-
formed (Lifecycle step #3). For example, 
see clause 4.7 on page 26 of the standard 
[talking about Safety Related Parts of 
The Control System (SRP/CS)]:

4.7 Verification that achieved
PL meets PLr

“For each individual safety function 
the PL of the related SRP/CS shall match 
the required performance level (PLr).... 
The PL of the different SRP/CS which are 
part of a safety function shall be greater 
than or equal to the required performance 
level (PLr) of this safety function.”

Validation is a different step. While 
verification is often performed by some-
one other than the original designer 
during the design phase, validation is 
performed during the build and/or instal-
lation stage (Lifecycle step #4). The goal 
of validation is to acknowledge that the 
required safety function is achieved for 
any one hazard in all modes of operation. 
See clause 8, page 41:

“The design of the SRP/CS shall be 
validated (see Figure 3). The validation 

shall demonstrate that the combination of 
SRP/CS providing each safety function 
meets all relevant requirements of this 
part of ISO 13849. For details of valida-
tion, see ISO 13849-2.”

Requirements above are for the safety 
related parts of the control system (SRP/
CS) for a machine’s overall control sys-
tem. ISO 13849-1 and -2 also cover 
the software of a control system, which 
includes requirements for verification and 
validation of application software for all 
safety functions. I think this information 
can help clear up possible confusion over 
the terms “verification” versus “valida-
tion” for functional safety applications. ce

- J.B. Titus, Certified Functional Safety 
Expert (CFSE), writes the Control Engi-
neering Machine Safety Blog. 

w SAFETYw SAFETY

In the functional safety lifecycle, has much 
to teach us about machine safety process. 
Courtesy: Control Engineering Machine Safety 
Blog, JB Titus & Associates

machine

Verification is
not validation
Know the 5 steps of the functional safety lifecycle. To per-
form functional safety and comply with safety standards like 
ISO 13849-1 and ISO 13849-2, design engineers need to 
know how to perform verification and validation measures; 
they are not the same step.

www.controleng.com/blogs 
See this post, link to more about machine safe-
ty, and add your thoughts about verification, 
validation, and the functional safety lifecycle; 
leave your comments online.
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robust and flexible automation 
inspection system for easy 
integration and deployment  
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While those dealing with automa-
tion, controls, and instrumentation may 
have considered enterprise resource 
planning (ERP) as a faraway system 
that may exchange some data points 
with the plant floor, ERP also can be an 
enabling platform for plant-floor mobil-
ity applications. At the 2014 CSIA 
Executive Conference, Erik Johnson, 
vice president technical strategy, Epi-
cor Software Corp., suggested that plant 
floor automation and connected systems 
can be more efficient by using mobile, 
social, and cloud technologies as part of 
an enabling ERP architecture.

In his April 25 session, “Innovating 
with ERP: Improving Your Project Con-
trols and Bottom Line,” Johnson sug-
gested that company CEOs are focused 
on innovation to drive business growth 
and see technology as a critical factor 
toward capturing that innovation. Tech-

nologies supporting mobile, social, and 
cloud-based applications can transform 
business and processes and drive inno-
vation. Johnson said: 

� Information technology (IT) 
spending on technology can separate 
winners from losers, according to a 
Harvard Business Review article.

� New technologies in the right 
hands are creating huge advances and 
saving costs. Using a 3D printer, the 
medical profession can print a model of 
bones in a week, from x-rays, for about 
$150, versus weeks for thousands of 
dollars, previously.

� Future factories will be assem-
bled, owned, and operated by individ-
uals in multiple companies, with pro-
duction orders arriving via smartphone 
applications, like people order pizzas 
via text messages now.

� ERP is more relevant for the plant 

ERP can improve project
controls and bottom line
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floor as devices are overriding the PC 
client as the primary user interface. 

� Twitter showed people how pull 
messaging works, as opposed to push 
messaging. Personalized feeds of what 
people see can easily be changed daily, 
and this model can be used for plant 
floor applications, where those involved 
subscribe to information related to a 
project for a designated time period. 

� An example from Flickr shows 
how social media can be used inside an 
organization’s supply chain for a proj-
ect. Searching in Flickr on Dubai shows 
about 195,000 photos from 400 con-
tributors, and about 80% were from 30 
people. Depending on project goals, 
one could use this to hire the most pro-
ductive (80/20 rule) or select the best 
few by quality, from the long tail of 
other photographic contributors.

� Following the adage, “you cannot 
manage what cannot measure,” new tools 
can quickly assemble resources to resolve 
issues or take advantage of opportunities 
that traditional systems didn’t anticipate 
ahead of time. Analytics can be avail-
able to be more of a self-serve model, as 
needed. A globally diverse group of indi-
viduals in an organization may assemble 
using social-media-like tools supported 
by an ERP architecture, quickly solve a 
problem, and then disappear into the his-
tory books after those involved are done, 
he suggested. 

- Mark T. Hoske, content manag-
er, CFE Media, Control Engineering,   
mhoske@cfemedia.com.

At the 2014 CSIA Execu-
tive Conference, Erik 
Johnson, vice president 
technical strategy, Epicor 
Software Corp., sug-
gested that plant floor 
automation and connected 

systems can be more efficient by using 
mobile, social, and cloud technologies as 
part of a connecting architecture. 
Courtesy: Control Engineering

www.controleng.com/archives

This article online in June archives has more 
information.

Control Engineering’s archived webcast, wire-
less mobility, covers related issues. 
www.controleng.com/webcasts
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tive Conference,
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technical strategy, Epicor 
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automation and connected 
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Envision the possibilities at envisioneering.danfoss.com/industry

Danfoss VLT drives are 
factory tested to verify 
the reliability you expect 
from over four decades 
of VFD experience.

full-load tested

Properly applied Danfoss VLT 
drives can improve effi  ciency 
up to 50% to meet demanding 
energy effi  ciency goals.

energy reduction
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requiring constant or variable torque.
You’ll fi nd expertise in zero downtime 
embedded in every drive.
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with 100% full-load factory testing and local support, can 
improve uptime signifi cantly.

MAKING MODERN LIVING POSSIBLE
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Borrow, invest, expand, grow: 
Advice for system integrators

Thinking this might be a possible 
future for human-machine interfaces, 
I tried Google Glass at our local Gail 
Borden Public Library, which bought 
them for $1,500. During heavy use 
by many patrons during a three-hour 
session, Google Glass needed to be 
charged twice. When it was my turn, I 
asked Google Glass to go to the Con-
trol Engineering website. It searched 
for troll engineering. I obviously start-
ed speaking too soon. I found images 
in the viewer to be small. I didn’t have 
time to try more functions, such as 
pairing with an Android or iOS device. 
Wider use of mobile, Internet-connected 
computers integrated into eyewear is 
a development to watch. It’s likely to 
improve productivity some manufac-

turing applications. Learn more with this article online and at 
https://support.google.com/glass.  

- Mark T. Hoske, content manager, CFE Media, Control 
Engineering, mhoske@cfemedia.com.

Mark T. Hoske tries 
Google Glass. Functions 
include voice recognition, 
touch pad on the wide 
side to navigate, camera, 
video, Internet access, 
search, e-mail, and other 
apps. Courtesy: Control 
Engineering 

Control system integration firms 
should be full of optimism and action; 
2014 can work to the advantage of firms 
proactive to larger economic expansion 
anticipated for 2015 and beyond, accord-
ing to Alan Beaulieu, president, Institute 
for Trend Research, at the CSIA Execu-
tive Conference in April in San Diego.

Beaulieu said the U.S. is accelerat-
ing in its economic growth, with record 
levels of gross domestic product (GDP) 
and consumer spending. The U.S. is in 
a strong position. The worst that will 
happen is that the rate of growth will 
slow later this year and early in 2015, to 
perhaps 1.4% growth rate. The growth 
in 2013 will be hard to duplicate through 
the next couple of years. But the economy is healthy and 
vibrant, and there are opportunities. In general, leading indi-
cators are pointing up, and the world is in relative calm. Our 
industries cannot find enough people with the right skills and 
right attitude. Wage inflation competing for the best talent will 
lead to real inflation eventually. 

See other trends and advice with this article online, under 
June, at www.controleng.com/archives.

Developments to watch:

Google Glass

Alan Beaulieu, 
president, Institute 
for Trend Research, 
spoke at the 2014 
CSIA Executive Con-
ference. Courtesy: 
Control Engineering

The Next 
Generation HMI

The Monitouch V9 Series Programmable 
Operator Interface from Fuji Electric 
Makes Automation Complete

�  Class 1 Division 2, NEMA 4X, IP66
�  Capacitive or Analog Resistive Touchscreens
�  Remote Monitor and Update using Smartphones and Tablets
�  Wireless LAN Interface and Access Point
�  Built-in VPN Router
�  6x Processor Speed (800MHz)
�  View PDF Files and Play Video Files

V9 Standard

V9 Advanced

V9 Lite

To learn more about Fuji Electric’s HMI Solutions, 
please visit: www.americas.fujielectric.com
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O
ne of the most common misunder-
standings and misapplications of 
the ASM Guidelines on effective 
console operator HMI (human-
machine interface) design has 

been an over-emphasis on simply applying a 
new color palette to all the existing displays for 
a console position. This is often called a like-
for-like HMI migration project. In such proj-
ects, there may or may not be improved display 
style and display layout practices, which would 
be consistent with the ASM Guidelines as well. 
One might expect such a like-for-like color pal-
ette change project to convert the display in Fig-
ure 1a to the one in Figure 1b. Typically, when 
the distributed control system (DCS) HMI is not 
based on an effectively designed display hier-
archy for the console operator position’s span-
of-control, the result is a flat, wide DCS display 
system where most, if not all, displays are most 
accurately characterized as P&ID (piping and 
instrumentation diagram) detail displays. When 
given such a DCS display system, console oper-
ators will typically use their DCS screens as 
shown in Figure 2, where each individual con-
sole operator picks his or her favorite Level 3 
equipment displays, along with the alarm sum-
mary display. At best, if the developer has cor-
rectly applied the guidelines on use of color and 
followed good display layout principles, the 
migrated DCS display system might have ASM-
compliant individual Level 3 displays, but the 
DCS HMI would not be ASM compliant.

What does compliance involve? 
Applying the ASM guidelines for HMI 

design is more than converting color palettes 

to a grayscale design and eliminating color for 
everything but alarms. In fact, the guidelines 
advocate effective use of color, which includes 
properly specified display backgrounds that are 
much lighter in hue than is typically in vendor-
supplied HMI libraries that claim ASM com-
pliance. However, to have an ASM-compliant 
HMI, the other guideline categories, in particu-
lar display types, display content, and naviga-
tion and interaction, need to be implemented as 
well. This would require, among other imple-
mentation details: 

�  Designing the display hierarchy based on 
major steps of operation to support opera-
tor mental models

�  Designing effective Level 2 control and 
monitoring displays consistent with the 
display hierarchy so that these Level 2 
displays support day-to-day operations

�  Identifying the Level 1, 2, 3, and 4 dis-
play content based on requirements anal-
yses with subject matter experts so the 
HMI supports proactive operator situa-
tion awareness, day-to-day monitoring 
and control operations, troubleshooting 
activities, as well as abnormal situation 
management

�  Designing the previous navigation strat-
egy to a method based on the redesigned 
hierarchy, using simple, on-screen navi-
gation targets to support operator mental 
models and quick, error-free use

�  Eliminating pop-up displays that cover 
up operating display content and instead 
using windows management techniques 
that assign different display types to spe-
cific locations and predefined sizes, and

Creating an
ASM-compliant HMI
goes deeper than
screen color selection
Simply adopting ASM guidelines for graphics does not create an ASM-compliant 
HMI. Achieving that level of effectiveness involves a wider range of factors that 
address how people interact with the control system.

cover story

Key
concepts
� HMI designers often 
believe, incorrectly, that 
ASM HMI guidelines only 
deal with color selection. 

� Effective HMI design has 
to begin with understand-
ing the factors that affect 
how humans interact with 
control systems.

� ASM guidelines, when 
implemented effec-
tively, can facilitate major 
improvements in operator 
response time and deci-
sion-making accuracy.
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�  Providing simultaneous view of Level 1 
overview displays, such as a KPI overview 
and trending overviews, Level 2 moni-
toring and control displays, faceplate(s), 
scratch-pad trending, and alarm summary 
details (Figure 3), rather than approaching 
the HMI design as a single screen, single 
display system (Figure 2).

The guidelines are about more than sim-
ply using gray backgrounds and restricting the 
use of color. Color was only one of 16 catego-
ries of guidelines in the original edition. The 
intent of the ASM HMI guidelines has always 
been to design an operator HMI framework 
that supports both proactive operator situation 
awareness and effective interaction. The sec-
ond edition (Bullemer & Reising, 2013) shifts 
the emphasis strongly to the display hierarchy, 
its role in operator situation awareness, and its 
role as the basis for operator interaction and 
navigation. This emphasis led to the removal 
of the term “display” from the second edition’s 
title to stress the holistic, Effective Con-
sole Operator HMI Design. While the ASM 
guidelines do address the design of individu-
al displays, the overall HMI design framework 
promoted by the ASM guidelines requires mul-
tiple displays at different levels of detail on a 
console workstation with multiple screens and 
interaction devices to support the scope of the 
operator’s job. 

The recent migration to wide-aspect ratio 
(WAR) screens is creating opportunities to 
migrate more directly to an ASM-compliant 
HMI. In particular, if the migration project 
abandons the typical single-screen, single-dis-
play approach, then the extra pixels in WAR 
screens provides a place for the HMI to house 
defined locations for faceplates, trending win-
dows, and Level 4 displays that would other-
wise be a pop-up display over the full-screen 
operating display (Figure 4).

Operator situation awareness 
The vision of the ASM Consortium is: oper-

ating teams who are empowered and enabled to 
proactively manage their plants, maximizing 
safety and minimizing environmental impact 
while allowing the processes to be pushed to 
their optimal limits. The overriding objective 
for effective operator HMI design practices is 
to enable the operator to manage manufacturing 
processes proactively, optimizing the plant per-
formance while simultaneously preventing the 
occurrence of abnormal situations. Moreover, 
when abnormal situations do occur, the objec-

tive is to enable the operator to recognize the 
current situation, quickly bring the plant to a 
safe state, and then return the plant to normal 
operations.

The link between proactive operations and 
the console operator HMI is the operator’s situ-
ation awareness. Continually updating operator 
situation awareness, understanding the state of 
the process and equipment, and, as a result, tak-
ing appropriate control actions—before alarm 
limits are reached—is the essence of being pro-

Figure 1a: Existing display, prior to like-for-like color palette migration proj-
ect. All graphics courtesy: Human Centered Solutions

Figure 1b: Migrated display, with some basic layout principles applied.
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active. Providing effective operator HMI design 
practices that establish a high level of operator 
situation awareness is a necessary step for oper-
ating companies to enable a proactive operat-
ing posture.

Endsley characterized three stages of situa-
tion awareness: 

n  Perceiving information and changes to that 
information

n  Understanding the status of the process 
and implications for any deviations, and

n  Predicting where the process is mov-
ing and how much time is available to 
respond.

A key psychological construct in Endsley’s 
model of situation awareness is the mental 
model. Rasmussen and colleagues have demon-
strated that human experts working in complex 

systems possess a mental model that includes 
varying levels of abstraction and detail. They 
demonstrated that human experts move back 
and forth between varying levels of abstraction 
and detail, described as hierarchy of knowledge 
about how the complex system functions and 
what equipment is composed of, when perform-
ing their required work activities.

An ASM-compliant HMI intentionally 
defines display types at different levels of the 
mental model hierarchy, creating a display hier-
archy that matches this mental model. More-
over, as shown in Figure 4, these display types 
all have a home in the overall HMI design so an 
operator can simultaneously move between the 
information in each type of display, consistent 
with human factors research on mental models. 
Providing ample access to trended information 
also supports the operator’s ability to be proac-
tive, predicting where the system is going, and 
how quickly, consistent with both human fac-
tors theories on situation awareness and men-
tal models. 

The benefits of providing an ASM-compli-
ant HMI have been demonstrated in a controlled 
comparison using professional petrochemi-
cal plant operators using their own high-fidel-
ity simulator of their actual plants, where the 
overall ASM systems approach to the DCS HMI 
led to 41% faster completion times, 36% more 
accurate diagnoses, and 380% greater detection 
of a process disturbance before the first alarm. 

More recently, ASM Consortium research 
has demonstrated the benefits of span-of-con-
trol overview displays built using qualitative, 
at-a-glance gages and the benefits of qualitative 
trend indication for improving better operator 
situation awareness. 

HMIs and effective operator interaction 
Fast, error-free navigation through the dis-

play hierarchy and interaction with the DCS 
itself are critical to operator performance, 
not to mention critical to effective proactive 
operations. An ASM-compliant HMI provides 
on-screen navigation that reflects overall dis-
play hierarchy, as well as clear indications for 
where the operator is in the overall hierarchy 
and for critical alarm conditions, whether the 
ASM best practice linked navigation is imple-
mented or an industry-typical drill-down navi-
gation (Figures 5 and 6). 

An ASM-compliant HMI also supports fast 
operator input. In the case of control adjustments 
on a single tag, the HMI provides dedicated loca-
tions where the faceplate will open (Figure 3). At 
the same time, the HMI also provides a home for 
Level 4 displays, where an operator could inter-

Figure 2: Typical console screen use with a like-for-like HMI migration project.

Figure 4: A conceptual 
illustration of an ASM-
compliant console 
operator HMI for wide-
aspect ratio displays, 
in this case, with a 
drill-down navigation 
approach.

Figure 3: A conceptual illustration of an ASM-compliant console operator 
HMI, simultaneously supporting big-picture situation awareness while provid-
ing access to operating displays, faceplates, equipment detail, and scratch-
pad trends, in this case, with a linked-navigation approach.

cover story
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act with predetermined sets of controllers, selec-
tors, and indicators (Figure 8). These sets might 
be based on cascaded control loops, for example, 
or pulled together from different Level 3 displays 
to support specific activity (e.g., fired heater pilot 
gas, fuel gas, and pass flow controllers to support 
heater start-up). 

Operator interaction also involves win-
dows management, such that operators are not 
required to move pop-up displays and face-
plates around, resize windows, close windows, 
and so on. Systems that use sufficient tools or 
minimal scripting without such tools elimi-
nate the need for operators to divert their men-
tal energy and attention away from the plant 
processes to do this windows management on 
their own. 

Fundamental design principles
Two fundamental design principles that char-

acterize an effective role of the operator HMI in 
improving the operators’ ability to adopt a pro-
active operating posture include:

Figure 5: A conceptual illustration of an ASM-compliant operator HMI, and 
simultaneous support for proactive operator situation awareness from big 
picture to tag detail. 

What’s new in the second edition of the ASM 
Guidelines on Effective Operator HMI Design

The Abnormal Situation Management (ASM) Consortium has recently released a second edi-
tion of its ASM Guidelines document on effective display design. It has a new title, Effective Con-
sole Operator HMI Design, intended to communicate the refocus on console operators and their 
HMIs. The motivations for the new edition were to incorporate recent ASM Consortium research 
and to address misunderstandings and challenges to applying the guidelines that have surfaced 
in recent years. 

Released at the end of 2013, and available at CreateSpace.com and Amazon.com, the second 
edition includes: 

n  A new preface that outline several common misunderstandings with the first ASM guidelines 
document

n  A new section on HMI design philosophy, covering the overarching philosophical principles that 
the individual guidelines were originally intended to support

n  A new appendix on an ASM-conducted case study on value proposition for adopting the ASM 
guidelines as a systems approach for the console operator DCS HMI

n  A revamped appendix on compliance that emphasizes how to design the console operator’s 
HMI, before concerning oneself with how to design individual displays that would have previ-
ously been considered compliant

n  A reduction in guideline categories from 16 to 7 with many of the original categories being com-
bined into a new category on lifecycle management. The seven categories are: display types; 
display content; navigation and interaction; display style and layout; use of color; use of sym-
bols, lines, text, and numbers; and development lifecycle

n  A reduction in total number of guidelines from 81 to 64, with 5 guidelines being removed and 12 
other guidelines being combined with 9 exiting guidelines

n More than 50% of the guidelines were revised or updated 

n 28 new figures, and

n 43 revised figures.
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�  The operator interface allows operators to 
develop and maintain a high level of real-
time awareness of the state of the process 
under their control, while also allowing 
them to work at a very detailed level in 
performing specific operations on individ-
ual process units and equipment. 

�  The operator interface allows operators to 
focus their mental resources on controlling 
the process, not on interacting with the 
underlying system platform. That means 
the HMI is consistent and easy to use in 
terms of making minimal demands on the 
console operators’ mental and physical 
resources to understand and interact with 
the process control system.

While color use is critical to supporting the 
latter design principle, other ASM guidelines 
need to be implemented to deliver an ASM-
compliant HMI. An HMI design based on an 
effectively defined display hierarchy, a multi-
screen / multi-window approach—and not a 
single display / single window approach, simul-
taneous access to display levels in the display 

hierarchy, effective navigation, and interaction 
support is also necessary in achieving ASM 
compliance, and not just a gray-scale display 
that only uses color for alarm indication. ce

- Dal Vernon Reising, PhD, and Peter Bul-
lemer are consultants for Human Centered 
Solutions, an Abnormal Situation Management 
Consortium associate member company.

To read more about ASM HMI 
guidelines at 
www.controleng.com, search 
on Dal Vernon Reising:

Gray backgrounds for DCS 
operating displays?

Webcast: Graphic design 
for HMIs

For more information, visit: 

www.asmconsortium.com

www.applyhcs.com
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N
ew wireless technologies, such as 
4G LTE, upgraded Wi-Fi, and low 
energy Bluetooth, will add new 
device category layers and cloud-
based analytics that will coex-

ist with and add value to traditional machine to 
machine (M2M) monitoring systems for the fore-
seeable future. New wireless technologies won’t 
eliminate existing M2M data networks and con-

nected devices, as a well monitoring case study 
shows. Included among new wireless networking 
options are:

� 4G LTE. As network engineers build out the 
4G LTE networks, providing excellent bandwidth 
and low latency, 4G LTE presents a high-band-
width alternative to cabled connections. 

� Upgraded Wi-Fi. Improvements in Wi-Fi 
are making remote devices like sensors smaller 
and smarter, and it is becoming easier and easier 
to position wireless intelligence out beyond the 
network edge. 

� Low energy Bluetooth (Bluetooth LE, mar-
keted as Bluetooth Smart). Bluetooth LE will let 
devices operate for months or years on one bat-
tery, while simultaneously giving technicians 
the ability to communicate with those devic-
es using handheld equipment like tablets and 
smartphones.

These new wireless technologies will work 
in tandem with the traditional technologies, pro-
viding them with dramatic new capabilities and 
increasing their value. 

To do this, network engineers will need to 
accommodate traditional M2M technologies, 
some of which are decades old. They will have to 
be prepared to aggregate, convert, and wireless-
ly transmit multiple data networking protocols, 
from Modbus to TCP/IP. While adding millions 
of smaller, smarter, more capable nodes to net-
works, wireless technologies also will have to 
help keep the existing equipment connected and 
communicating.

How to integrate new with
legacy wireless systems:
4 considerations
Blending the traditional with the new in an increasingly wireless world requires careful 
attention to capabilities of old wireless technologies and new wireless technologies, 
such as 4G LTE, upgraded Wi-Fi, and low-energy Bluetooth. While wireless upgrades 
add capabilities, a well monitoring site application shows that no wireless technology 
is yet the best, or the most cost effective, for every purpose.

old to new wireless network integration

Figure 1: Sensors report to a human machine 
interface. All images courtesy: B&B Electronics

Key
concepts
� Rip-and-replace strategy 
isn’t needed when inte-
grating new with legacy 
wireless systems.

� Heed 4 considerations 
and 3 new wireless tech-
nologies when upgrading 
wireless technologies and 
related capabilities and 
applications.

� Application notes: See 
the lessons learned from 
wireless upgrades, past 
and future, at a well moni-
toring site.
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Remote water well monitoring system
I’ve established a water well monitoring test 

site in the Arizona desert. It’s a tank monitoring 
system for the Pinal County, Ariz., well owners’ 
co-op, whose purpose is to predict system fail-
ures by measuring and aggregating pump cur-
rent. By building intelligence, or analytics, into 
the system, I have given it the ability to make 
decisions based on changes detected over time. 
Currently, the system can SMS [short message 
service—send a text message to] a technician to 
schedule preemptive maintenance before a cata-
strophic failure.

I’ve added new networking technologies 
whenever it made sense to do so. But I’ve often 
kept existing equipment in place as long as it 
continued to do the job efficiently, and at a rea-
sonable cost. To draw an analogy, think about 
the tire pressure gauges that we all keep in our 
toolboxes. The newer, digital versions are easier 
to read. But they cost more, they require batter-
ies, and they tend to be more fragile. Are they 
always the better choice?

Below examine four considerations that 
went into present and future upgrades for this 
wireless monitoring application, integrating 
new wireless technologies with existing, legacy 
wireless capabilities. 

1. Centrally gather 
and analyze sensor data. 

In an earlier incarnation of my Pinal County 
site, I used I/O [input/output] radios to trans-
mit data from pressure sensors, current sensors, 
and level sensors to a radio modem. The radio 
modem then connected to an on-site human 
machine interface (HMI). It was a convenient 
way to gather all of the data in one location, as 
Figure 1 shows. But I had to be physically pres-
ent at the site if I wanted to review it.

2. Add wireless Internet 
access via the cellular network. 

Later, I added a 3G cellular router to the 
mix. It provided Internet backhaul via the cel-
lular telephone network, making it unnecessary 
to visit the site in person. I could now monitor 
the site anywhere I could establish an Internet 
connection. The router had built-in firewalls and 
powerful security protocols, and when combined 
with virtual private networking (VPN), I used the 
cellular system as securely as if it were propri-
etary infrastructure. (See Figure 2.) Note, how-
ever, that I didn’t have to discard my Modbus 
sensors, my I/O radios, or my radio modem. By 
adding cellular networking to the site, I merely 
expanded its capabilities. I wasn’t starting over 

from the ground up, and I didn’t need to replace 
all of my existing equipment.

At this point, you could say that I was simply 
using the cellular router as a protocol converter 
with cellular backhaul. But as I’ve added addi-
tional devices and additional protocols to the sys-
tem, I’m taking better advantage of the router’s 
ability to function as a data aggregator with mul-
tiple backhaul options. Now that I’ve attached an 
IP security camera to the router’s Ethernet port, 
for example, I’m not just able to remotely moni-

Figure 2: Sensor system integrates cellular backhaul capabilities.  

Figure 3: 4G LTE router has Wi-Fi.



tor the data from my sensors, I can actually view 
the site in real time. 

3. Exploit data aggregation
and backhaul capabilities.

There are numerous upgrades that I could add 
to the site right now, if I felt the need. If I wanted 
full motion video, I could upgrade to a 4G LTE 
router and take advantage of 4G’s bandwidth. 
I could streamline the installation by replacing 
my older sensors and I/O radios with Wi-Fi sen-
sors that reported directly to the cellular router, 
as Figure 3 shows. 

4. Deploy future wireless technologies 
and sensing applications.

I’ll make changes as the need arises. At some 
point in the future, I’m sure that I’ll want to add 
new networking technology to the site and addi-
tional sensing capabilities. Corrosion sensors, 
which measure the remaining thickness of a pipe 
or vessel, would tell me how my water tanks are 
holding up, and whether I should be thinking 
about replacing one. If a new industry appeared 
in the neighborhood I might need to keep a close 
eye on the quality of the water in the well and 

watch for contaminants. Entirely new sensing 
capabilities will come along as well, and it’s like-
ly that I will find some of them useful.

The site will continue to be an integrated mix 
of wireless monitoring and sensing technologies. 
So, like most networked systems, my well mon-
itoring site will continue to evolve, and it will 
continue to be a mix of the traditional with the 
new. No single technology is yet the best—or the 
most cost effective—for every purpose. ce

- Bill Conley is the M2M systems development 
engineering manager at B&B Electronics. Edited 
by Mark T. Hoske, content manager, CFE Media, 
Control Engineering, mhoske@cfemedia.com.

www.controleng.com/wireless

www.controleng.com/enewsletters has the System Integra-
tion enewsletter, which includes wireless networking topics.

www.controleng.com/webcasts has Control Engineering 
wireless and other networking webcasts, some for PHDs.

www.conroleng.com/archives  has more links and info with 
this article posted in June.

Go Online
Consider this...
Wireless infrastructure 
upgrades can enable 
functionalities and applica-
tions that add efficiency, 
security, and reliability, 
without ripping out existing 
wireless nodes.

‘Like most 
networked 

systems, my well 
monitoring site 
will continue to 
evolve, and it 

will continue to 
be a mix of the 
traditional with 

the new.’

old to new wireless network integration
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T
he advancement of wireless tech-
nology over the past five years has 
contributed to a growing accep-
tance of wireless technology within 
the industrial realm. Wireless net-

working has proliferated in industrial applica-
tions that were once considered too remote, too 
expensive, or too risky to hardwire with typical 
hard bus or fiber networks. Still, as a relatively 
new technology within industrial applications, 
choosing and designing your wireless network 
solution can be difficult.

Prior to choosing a wireless networking solu-
tion, it is important to ask four basic questions to 
help ensure that you get the most out of a wire-
less network.

1. What am I trying to accomplish? 
This question can be rephrased in a couple 

of ways, such as, “How large is my required 

bandwidth? Or “How many end-devices am 
I connecting to?” Asking yourself these ques-
tions will elicit the correct advice and solution 
offering from a wireless solutions provider. For 
many wireless industrial networks, bandwidth 
is a secondary requirement to availability and 
redundancy. Understanding exactly what traf-
fic will be running over the wireless local area 
network (WLAN) will ensure that your wireless 
network is reliable and built to size. 

2. What am I connecting to? 
“Industrial wireless” is a broad term. Wire-

less technology has become so prolific due to 
its ease of deployment in locations once too 
remote or expensive to hardwire. However, with 
this added benefit, it is important to take tem-
perature, electromagnetic impedance, vibration, 
inter-unit barriers, and moisture abrasion into 
consideration. Additionally, be mindful of the 
location of each unit and the distance between 
each module. On an oil platform, for exam-
ple, wireless signals often must pass through 
a jungle of pipes and tanks while competing 
with high levels of noise. Manufacturing facili-
ties, as diverse as they may be, can be subject-
ed to high volumes of cellular interference and 
vibration in parts of the manufacturing oper-
ation. Deploying a comprehensive wireless 
network requires a physical audit of the field 
operation as well as a logical one. 

3. What certifications are necessary?
The issue of certifications takes the previ-

ous question of network placement to the next 
level of validation. Leading industrial network-
ing manufacturers have gone to great lengths to 
test and certify their products along the strin-
gent international regulatory demands domi-
nant within the various industrial verticals that 

they service. For example, in the oil and gas 
vertical, ATEX or UL Class 1, Division 2 cer-

Best practices in

wireless
Prior to choosing industrial wireless networking technologies,
ask 4 basic questions to help get the most out of a wireless network.

wireless network technology selection

Choosing industrial network technologies is easier when considering 
1) functional needs, 2) network location and connections, 3) industrial certifi-
cations, and 4) management and integration. Courtesy: Moxa

Key
concepts
� Best practices for selec-
tion of industrial wireless 
involve asking a few basic 
questions.

� Know what you’re trying 
to accomplish and what 
you’re connecting.

� Also know required 
certifications, and how you 
want to manage the wire-
less network.



tified products are generally required for any 
field-level application. Additionally, depending 
on the network exposure to chemical or water 
intrusion, marine-grade certifications, such as 
those from DNV GL and American Bureau of 
Shipping (ABS), are often a requirement. With 
this said, other industrial segments have less 
stringent regulations that vary between govern-
ment and region. 

4. How do I want to manage
my network? 

After reaching this point in the conversation 
with a wireless solution provider, both parties 
should know what the bandwidth requirements 
are, as well as the redundancies and certifica-
tions that the wireless network demands. This 
will allow the customer to intelligently select 
a host of wireless solutions and products with 
specificity to their design preference, price, and 
sensitivity to cyber security and operational 
risk. Now the customer must ask itself how it 
wants to manage its network via HMI. There are 
many network management software solutions 
available in the market. It is important to make 

sure that if the customer already has a solution 
to manage its network, that it is compatible with 
its wireless solution. ce

- Thomas Nuth is global vertical manager, oil 
and gas; and Ariana Drivdahl is product mar-
keting manager, industrial wireless; both with 
Moxa. Edited by Mark T. Hoske, content manag-
er, CFE Media, Control Engineering, mhoske@
cfemedia.com.

www.controleng.com/wireless

www.controleng.com/webcasts has wireless and other
network advices, including PDH opportunities.

www.controleng.com/archives

In June, this article links to additional wireless info.

Go Online

Consider this...
Knowing what questions to ask helps ensure you get 
what you need in a wireless network, rather than hav-
ing to like what you get.

‘Understand 
what traffic will be 
running over the 

wireless local area 
network (WLAN) to 
ensure the wireless 
network is reliable 
and built to size.’
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M
achine design is easier with 
integrated PLC, safety, motion, 
robotics/kinematics, and com-
munications functionality in 
software, with fewer auxiliary 

points of control (hardware), and software-based 
devices replacing hardware functions. 

When determining the controls architecture 
of a machine, there are many important factors 
to consider and many types of devices that will 
be included in the system. Some devices have 
built-in intelligence (“smart devices”) while 
others are more basic, using a central controller 
to process and react to data. When taking sys-
tem reliability and maintainability into account, 
simplicity and flexibility are the most signifi-
cant keys to success.

Naturally, machine builders (original equip-
ment manufacturers, OEMs) prefer that the auto-
mation and controls architecture help decrease the 
time and effort required to build and commission 

a system. Therefore, it is important for engineers 
to reuse as much preexisting engineering work as 
possible. This helps reduce configuration time for 
individual devices and systems. At the same time, 
the equipment end user needs the machine architec-
ture to promote good overall equipment effective-
ness (OEE) and minimize the impact on production 
when an unexpected failure or maintenance require-
ment occurs. The most efficient and reliable way to 
accomplish these goals is by increasing the use of 
smart software in the areas previously occupied by 
dedicated, special-purpose hardware.

Simplified controller architecture means that 
the core of the machine (or machines) is built 
around one controller and one network, which is 
all configured and programmed using one soft-
ware platform that in itself has one primary devel-
opment environment. Within one platform it is 
possible to integrate programmable logic control-
ler (PLC), safety, motion, robotics/kinematics, and 
communications functions largely in software, 
while reducing the amount of auxiliary points of 
control (hardware), and replacing “smart” hard-
ware devices in favor of “software” devices. Data 
from the field is gathered by standard I/O equip-
ment for the centralized controller running smart 
software to process. This reduces the amount of 
“black box” hardware on machinery and the con-
figuration that goes along with that hardware. 
This can lead to significant cost savings and fewer 
potential points of failure for simpler system com-
missioning and maintenance. ce

- Daymon Thompson is TwinCAT 3 product special-
ist, Beckhoff Automation. Edited by Mark T. Hoske, 
Control Engineering, mhoske@cfemedia.com.

Smart software, networks 
trump smart hardware
Machine architectures require many field devices. For easier system design, engineers 
should select a core control platform that minimizes complexity. A unified software platform 
and network is easier to implement, support, and maintain.

PC-based controls

www.controleng.com/archives

See this article in the online June archives for more graph-
ics, links and information on the speed of PC-based control,  
efficient engineering, flexible networks, software, unified 
programming, faster setup, condition monitoring, outsmart-
ing dedicated smart devices, and streamlined architecture. 

Go Online

Removing network switches from the fieldbus system enables EtherCAT 
to deliver deterministic data from remote devices to the central controller. 
This brings with it the possibility to process the control algorithms in a central 
CPU, eliminating the need for a wide range of “smart devices.” Courtesy: 
Beckhoff Automation

Key
concepts
� PC-based control, using 
a unified programming 
software, simplifies sys-
tem design of machine 
architecture.

� Use one system-wide 
network that doesn’t 
require managed switches 
and routers.

� Reusing device param-
eters helps with enhance-
ments, maintenance, and 
upgrades.
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W
hile the Declaration of Inde-
pendence says that “all men 
are created equal,” such is not 
the case with automation sys-
tem integrators. At our core, 

each of us, as individuals and companies, has 
our own unique combination of culture, values, 
and ethics. Layer on top of this our technology 
and industry expertise, mix it all together with 
our standards, work products, and practices, and 
you have the unique blend that represents each 
of us as individual organizations.

A big part of the corporate DNA at our com-
pany and many others is certifications, both 
individual and companywide. Certifications 
have the power to make people and companies 
better, often in ways you do not expect. Our 
journey can serve as an illustration which might 
show you how a certification process could be 
of benefit to your organization.

The power of credentials
Above all else, the most important attribute 

your clients seek from an integrator is compe-
tence in performing their work at hand. This 
usually requires expertise with some combina-
tion of technology platforms, manufacturing 
processes, business intelligence, information 
technology, project processes, and business 
practices. Even great system integration firms 
are not necessarily competent in all disciplines 
relevant to a particular project.

Clients that already know you and your com-
pany will understand your strengths and weak-
nesses. Those that don’t will need a little help. 
Certifications can help shine a light on the attri-
butes you possess that your clients are searching 
for. System integrators often cite the value of a 
certification as a differentiating point between 

them and their competitors. It can indicate to 
your clients that your firm has put in the upfront 
time, effort, and resources necessary to imple-
ment their projects successfully. 

While any certification relevant to a specif-
ic project can provide the power of a creden-
tial, the total value often runs much deeper. As 
you will see, the preparation process itself for a 
specific certification can be of immense value 
to your firm. Let’s take a look at a few types 
of certifications we have been through, and the 
benefits we received from each experience.

Supply-side economics
Historically, supplier programs have been a 

bit of a cottage industry in the system integrator 
community, particularly with technology pro-
viders. For many, the entry level into a supplier 
program required little more than an annual fee, 
a few references, and some nominal demonstra-
tion of familiarity with that company’s product. 
In return it would provide development and test 
platforms for its products, as well as the occa-
sional project lead.

Today most of these supplier partner pro-
grams have evolved into genuine certification 
programs on various aspects of specific tech-
nology platforms, even though the entry-lev-
el component usually still exists. As the size 
and complexity of our systems increased over 
time, so did the complexity of these technology 
platforms. Our company pursued multiple sup-
plier certifications as part of a risk abatement 
strategy. While our initial motives were sim-
ply to acquire more technical expertise in prop-
er application of these products, our measured 
benefits over time became much more than that. 

The deeper we delved into these supplier 
technical certifications, the closer we became to 

Certifications:
A system integrator’s journey
When choosing a system integrator, how much importance should you place 
on certifications? Both individuals and the corporation can earn them, but how 
much do they matter?

service providers

Key
concepts
� System integrators 
develop specialties con-
nected with the skills and 
certifications of individual 
employees.

� Integrator companies 
can be certified based on 
business practices.

� Customers and pros-
pects can evaluate pos-
sible integration firms 
based on certifications.
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the suppliers themselves. For us, this strategy 
made a lot of sense. The more effort we put into 
earning certifications, the more trust each sup-
plier had in us, resulting in more opportunities 
from that supplier, project and otherwise.

Knowing how to navigate a key suppli-
er’s organization in times of trouble allowed 
us to marshal resources much more quick-
ly to address issues. In large supplier orga-
nizations this can be a huge advantage, and it 
really enhanced the level of customer service 
we could provide to our clients. Close rela-
tions provided opportunities for us to be part 
of supplier beta-testing efforts, and to provide 
our input into enhancements and features we 
would like to see in future releases. Some sup-
pliers have even shared views on the evolution 
of our collective technology, geographic, and 
industrial markets. This has aided us in our own 
internal strategic planning. What started with a 
simple goal of risk abatement blossomed into 
many additional benefits for our organization, 
none of them foreseen at the onset, and all of 
them of value.

More than the sum of its parts
Supplier certification programs typically 

require that individual associates of your orga-
nization pass exams. Depending on the com-
plexity of a given program, certain levels may 
require successfully completing prerequisites. 
Acquiring enough individual certifications (and 
often company references and more) in a par-
ticular area could certify the entire organiza-
tion in that area. Partner programs at Rockwell 
Automation and Microsoft work this way, as do 
many others.

There are other types of certifications we 
pursue strictly on a professional development 
level for our associates. Examples range from 
American Society of Quality (ASQ) certifica-
tions for calibration technicians to Project Man-
agement Professional (PMP) certifications, and 
more. Vesting in the professional development 
of our associates has yielded many tangential 
benefits.

Certifications for individuals in your com-
pany from various governing bodies may not 
impute any specific status on your company, but 

System integrators often cite 
the value of a certification as a differentiating point 

between them and their competitors. It can indicate to your clients 
that a firm has put in the upfront time, effort, and resources necessary 

to implement projects successfully. 
Courtesy: TriCore Inc.
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they still provide significant value to the firm 
at large. Your organization receives an indi-
rect credential, simply by having these certified 
individuals on staff. Those who complete such 
certifications often bring best practices and new 
ways of thinking in these areas of excellence. 
For us this has been a big driver in a variety of 

continuous improvement initiatives. Encourag-
ing these individual certifications for our asso-
ciates is a big part of the overall professional 
development focus at our firm, and has contrib-
uted to a low turnover rate, helping to provide 
organizational stability in a very competitive 
labor market.

Saving the best (practices) for last
There is another type of certification our 

organization has gone through, the best prac-
tices type. For us it was certification from 
the Control Systems Integrators Association 
(CSIA). CSIA is a not-for-profit trade associ-
ation with more than 400 member firms in 27 
countries, representing our professional peer 
group. This certification required an outside 
audit of 79 process and practice areas. They 
were broadly grouped in nine categories includ-
ing general management, human resources, 
sales and marketing, financial management, 
project execution processes, quality processes, 
and more. Minimum scores per category and a 
minimum aggregate score were required to pass.

For us the preparation process itself was 
transformative. With more than 20 years in 
business, we felt we were a mature organiza-
tion when we embarked on this process. We had 
well-established practices in all of these areas, 
which in our view were also of reasonably high 
quality. But the fact that an outsider, an audi-
tor, was coming, gave us pause. This person 
has measured others in our peer group, and will 
now measure us. Based on our size, we were 
held to the most stringent version of the audit, 
which also gave us some things to think about.

Being true to another part of our corporate 
DNA, we overprepared for the audit and the 

results turned out more than fine. In the end the 
audit results themselves were not what was of 
prime importance. It was the preparation pro-
cess that caused us to give a hard look at each 
of those 79 measuring points. We looked close-
ly to see if what we were doing in each of these 
areas was really as good as it could be. More 
often than not, even if our process or practice 
was good, we found ways to improve upon it. 
This introspection created new ways of thinking 
and new ways to measure, and made us a bet-
ter organization for it. When we reached out to 
those in our peer group who had been through 
this process, it became clear that our experience 
was the norm.

The journey continues
Starting out, we felt certifications were as 

much about credentials as anything else. Most 
young firms need to establish their credibility in 
a variety of ways, and certifications are a good 
way to do that. As we walked further down this 
path, our offerings became larger and more 
complex, as did the complexity of the technol-
ogy platforms we were deploying. Risk abate-
ment became another part of the mix. 

As we worked to develop supplier certifica-
tions, relations with those critical companies 
deepened, providing a host of unforeseen ben-
efits to both our organization and our mutual 
clients. Individual certifications earned by our 
associates not only made all of us collectively 
technically better, it opened us up to new ideas 
and ways of operating. It also contributed to a 
low turnover rate. 

Finally, the best practice certification was 
the best of all. It provided the motivation and 
framework to look at our organization as a 
whole. Every firm will benefit from taking the 
time to look at all of its practices, with an eye 
toward self-improvement. For us and many of 
our peers, the dividends from such activities 
were enormous. 

At our company this process continues and is 
now part of the fabric of who we are. If you have 
not done so already, I encourage you to start your 
own journey. You will be glad you did. ce

- David McCarthy is president and chief exec-
utive officer for TriCore Inc. Edited by Peter 
Welander, content manager, CFE Media, Control 
Engineering, pwelander@cfemedia.com.

For more information, visit:

www.controlsys.org

www.tricore.com

Go Online Consider this...
Does your organization encourage or fund continued 
learning and certifications? Do you value the expertise 
of organizations that do?

‘ Professional development has 
contributed to a low turnover 
rate; audit-related introspection 
created new ways of thinking and 
new ways to measure, and made 
us a better organization.’
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E
nabling a robot with machine vision 
and careful workcell layout improves 
asset utilization and frees three robots 
for use elsewhere. Volatile organic 
compound (VOC) free coating sys-

tems used for automotive interior components 
require flame treatment to increase the surface 
tension and improve coating adhesion. Tradition-
al cells used for flame treating have four stations, 
with a robot in each station applying or flame 
treating parts mounted on a turntable fixture with 
proximity sensors. Fitz-Thors Engineering Inc. 
has improved on this approach by producing a 
cell that provides the same throughput with one 
robot serving all four stations. 

The vision system views the part prior to 
flame treating to ensure it is present and properly 
positioned in the fixture. The robot operates con-
tinuously, eliminating the considerable amount of 
robot idle time seen with conventional cells. The 
new robot approach also eliminates the need for 
proximity sensors, making it possible to handle 
a much wider range of parts and eliminating the 
time required for wiring the sensors. When run-
ning at full production, the new cells require four 
operators, the same as traditional cells. Howev-
er, when running at less than full production, the 
new cells can be serviced by two operators load-
ing two cells each. 

Traditional flame-treating methods
Most plastic parts used in automotive interiors 

are coated to improve their feel and acoustic per-
formance. Recent regulations have mandated the 
use of VOC-free coating systems based on poly-
urethane or ultraviolet coatings that require the 
substrate to have a high level of surface tension. 

Flame treatment is an inexpensive and efficient 
way to provide the surface tension levels that can 
help promote coating adhesion and eliminate the 
need for primers. 

Flame treatment in the automotive industry is 
normally applied with a robot to ensure high qual-
ity levels. A typical vehicle interior might have 

Vision-enabled robot 
replaces 4 conventional 
flame-treating robots
Robot with machine vision replaces four conventional robots in this Fitz-Thors
Engineering Inc. design for a Tier 1 automotive supplier. The robot operates continuously, 
eliminating robot idle time with conventional cells. The new robot approach also elimi-
nates proximity sensors, making it possible to handle a wider range of parts. 

Flame treatment is an inexpensive and efficient 

Figure 1: Plan view of the four-station 
flame-treating cell features a vision-enabled 
robot in the center for a Tier 1 automotive 
application. The ABB IRB 2600ID robot has 
an Enercon Dyne-A-Flame surface treater 
to flame treat the parts. The robot integrates 
process cables and hoses inside the robot 
arm for less maintenance and maximum 
acceleration. It has a swing base radius of 
337 mm and a base width of 511 mm. All 
images in this article courtesy: Cognex

inside machines

Key
concepts
� Consider workcell and 
workflow design to maxi-
mize robotic utilization.

� Machine vision allows 
one robot to work more 
efficiently and on more 
parts than four using prox-
imity sensors.

� Four operators work 
the cell at full speed or 
two operators can for less 
throughput.
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several components that require treatment, such 
as steering wheels, dashboards, consoles, glove 
boxes, etc. A traditional cell used to flame treat 
these components has individual stations with 
each station served by an individual robot. Each 
different part has a custom fixture with proxim-
ity sensors to ensure that the part is properly posi-
tioned in the fixture. Each fixture is mounted on a 
turntable to isolate operators from the robot. Oper-
ators load each part, and then rotate the turntable 
to put the part and fixture into position for flame 
treatment by the robot.

Workflow process efficiency
Fitz-Thors engineers decided to take a fresh 

look at flame-treatment systems. They questioned 
why a robot was needed for each station when the 
robots spent much of the time sitting idle. They 
also asked whether machine vision might be a bet-
ter approach than proximity sensors to ensure the 
proper positioning of the part. Fitz-Thors’ engi-

neers concluded that a robot enabled with a vision 
system could move quickly around the cell to each 
fixture that was ready for flame treatment, verify 
that the right part was present and properly posi-
tioned in the fixture, flame treat the part in the fix-
ture, and then move on to the next. 

Fitz-Thors engineers selected an entry-lev-
el vision system developed for inspection tasks 
where vision sensors are too limited and standard 
vision systems may not be cost effective. They 
configured the vision system with a software user 
interface by selecting the pattern find vision tool 
with an angle orientation limit that provides a per-
centage match to ensure that the right part is posi-
tioned correctly in the fixture. The pattern-find 
function can locate the part anywhere in the field 
of view so the program can consistently detect the 
presence or absence even when the fixture might 
be in a different position. 

The self-contained vision system includes 
autofocus optics and integrated lighting in an IP67 
rated industrial housing. With autofocus, users can 
set and save the focus values associated with the 
inspection of each part. Users also can fine-tune 
focus levels manually with the interactive soft-
ware, enabling seamless part change over with-
out any manual adjustment of the lens. Integrated 
white lighting is suitable for most vision applica-
tions. If a specific color light is required to high-
light particular parts or features, four optional 
colored lights are available. 

A robot fitted with a surface treater flame treats 
the parts. All process cables and hoses are routed 
inside the robot arm to decrease downtime caused 
by interference and wear. Integrated dressing also 
ensures that the maximum achievable acceleration 
is available at all times without restriction. The 
robot has a swing base radius of only 337 mm and 
a base width of only 511 mm. The surface treat-
ment ignites flammable gas to form an intense 
blue flame and a plasma field. The flame changes 
the distribution and density of the electrons on the 
surface of the part and polarizes surface molecules 
through oxidation. Flame treatment also depos-
its other functional chemical groups that promote 
wetting and adhesion.

inside machines

Figure 2: Fitz-Thors engineers designed this machine-vision enabled station 
in a workcell with a turntable used to treat smaller parts for a Tier 1 automo-
tive application. 

Figure 3: One of three 
stations in the Fitz-
Thors designed robotic 
workcell doesn’t have a 
turntable and is made to 
heat-treat larger parts. 
ABB SafeMove robot 
safety option enables 
operators to safely load 
parts on the three sta-
tions without turntables. 

‘Vision systems cost 
about as much as the 

proximity sensors, but their 
flexibility to handle future 
changes is much greater 
so they reduce the total 

cost of ownership.’
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Cell for Tier 1 supplier
Fitz-Thors Engineering 

recently built a flame-treat-
ment cell for a major Tier 1 
automotive supplier. The four-
station system uses a turn-
table to handle smaller parts 
while the other three stations 
are open to handle larger parts 
such as dashboards. A robot 
safety option enables opera-

tors to safely load parts on the three stations 
without turntables. Sensors monitor the loca-
tion of the operators, and the robotic safety 
option enforces geometrical and speed restric-
tions to maintain automatic operations while 
restricting robot motion to maintain a safe 
distance from operators. A safe tool zone is 
continuously calculated based on operator 
position, and the robot motion is restricted 
to stay inside the defined zone. The operator 
loads the turntable or loads a part into one of 
the open fixtures and pushes a green button. 
The robot control controls the robot based on 
the availability of parts in fixtures and the posi-
tion of the operators. Operators can walk in 
and place parts in cells while robots are work-
ing in a different station. 

Using vision instead of proximity sensors 
makes it possible for each fixture to handle 

a wider range of parts. Design changes can fre-
quently be accommodated without having to make 
any changes to the fixture. In addition, the elim-
ination of proximity sensors eliminates the need 
for a substantial amount of wiring when installing 
the system and also for rewiring when changes are 
made to the design. The vision systems cost about 
as much as the proximity sensors, but their flex-
ibility to handle future changes is much greater so 
they reduce the total cost of ownership. 

One robot used in the cell continuously treats 
parts without downtime. The floor space occu-
pied by the cell is considerably smaller than a tra-
ditional cell with four robots and four turntables. 
When the system runs at full capacity, it uses four 
operators to continuously load parts for maximum 
throughput. Another option is to run at a reduced 
production rate with two operators each loading 

parts for two stations. 

Machine vision for test stand
Fitz-Thors Engineering uses machine vision 

in many other applications. For example, the 
company recently completed an automated cus-
tom vision application for another Tier 1 auto-
motive supplier. These test stands use vision 
systems and displays to verify the location and 
color of the screws and plastic clips on the inside 

of door panels. Machined fixtures ensure the door 
panel is positioned correctly by the operator. Once 
the panel is in position, the operator initiates the 
test by pressing two buttons. The display alerts the 
operator of a failed part by displaying a red box 
around the quadrant that failed as well as placing 
a red circle around the incorrect or missing fas-
teners. This visual indication allows the operator 
to quickly identify why the part has failed. The 
results are stored in a database, providing trace-
ability in case future defects are found. 

The first flame-treat cell shown here has been 
in successful operation for more than one year. 
Fitz-Thors Engineering recently built a second 
system for the auto supplier. This new cell is capa-
ble of functioning as a backup to the current cell 
and also will make it possible to treat new compo-
nents and increase throughput. ce

- Ron Pulicari is Cognex Corp. marketing 
manager for the Americas. Edited by Mark T. 
Hoske, content manager, CFE Media, Control 
Engineering, mhoske@cfemedia.com.

inside machines

www.controleng.com/machinevision and the Sensor, 
vision page under Discrete Manufacturing at 
www.controleng.com has more about machine vision. 
Also see the Robotics page under Discrete Manufacturing.

Go Online

Figure 4: A vision-enabled ABB IRB 2600ID robot has an Enercon Dyne-A-
Flame surface treater to flame treat interior components for a Tier 1 automo-
tive supplier. Fitz-Thors engineers used the Cognex In-Sight 7010, an entry-
level, self-contained vision system developed for inspection tasks where vision 
sensors are too limited and standard vision systems may not be cost-effective. 
It has autofocus optics and integrated white lighting suitable for more applica-
tions (optional colored lights are available) in an IP67 rated industrial housing. 
The ABB IRB 2600ID robot has an Enercon Dyne-A-Flame surface treater to 
flame treat the parts.

Figure 5: Configuration 
for this vision-enabled 
ABB robot is achieved via 
Cognex EasyBuilder user 
interface, by selecting the 
pattern find vision tool with 
an angle orientation limit 
that provides a percent-
age match to ensure that 
the right part is positioned 
correctly in the fixture. The 
ABB IRB 2600ID robot 
uses an Enercon Dyne-A-
Flame surface treater to 
flame treat the parts for a 
Tier 1 automotive supplier.
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R
ecent technology develop-
ments in packaging machine 
and line motion control pro-
vide significant benefits 
for machine end users and 

expand capabilities for the machine origi-
nal equipment manufacturer (OEM). Ten 
machine design tips follow, along with an 
11th that you might not have considered.

1. Decentralized drives
Decentralized drive technology con-

sists of a drive mounted directly over 
the motor. This technology significantly 
reduces the amount of cabling required, 
and it conserves control cabinet space, 
cooling costs, and related energy effi-
ciencies. Quick connects and a common 
dc bus further enhance the effectiveness 
and field performance of this decentral-
ized drive concept. With just one cable 
per motor, it also eliminates the need for a 
separate communication cable. This is an 
integral part of hybrid cable technology. 

2. Ethernet communications
Incorporation of an Ethernet commu-

nications interface into the drive permits 
online communications with other brands 
of equipment. This development has sig-
nificant advantages in a brownfield line 
expansion or upgrade with legacy con-
trols or when new equipment that uses 
various brands of motion control com-
ponents is being incorporated by an end 
user or system integrator. Through a regu-
lar Ethernet cable connection, other com-
munication languages can be routed to 
the drive system components and motion 
controller, thereby providing huge capi-
tal savings and time savings. In short, it 

gives the end user 
and OEM the flexi-
bility to choose the 
best control com-
ponents. From the 
software perspec-
tive, the heteroge-
neous automation 
environment of 
the past was a sig-
nificant engineer-
ing challenge and 
financial road-
block. This road-
block is gone. 

3. Enhanced safety, integrated
Advancements in the “safety wall” 

for packaging machine builders, includ-
ing a safety programmable logic control-
ler (PLC), hardware and software, plus 
features such as safety integrated into the 
drives, provide an effective double safe-
ty scenario. The days of mandatory key-
switch lockouts and intense engineering 
of the line safety have given way to the 
fail-safe controller, with safety functions 
integrated on the drive, while closed-loop 
position control of the drive remains fully 
active. This means faster restart of the 
line, as setup functions can be performed 
with the protective covers and guards 
open, for shorter downtimes, less wasted 
product, and higher productivity, in a safe 
environment that protects operators and 
machinery.

4. Single motion platform
New motion controller technology, 

ranging from 1-128 axis capacity, with 
just two form factors (motion control and 

Motion control for OEMs:

 10 tips for improvement;
 1 for good measure
Eleven tips follow about how to apply recent technology 
advances to packaging machines and line motion controls, 
benefitting end users and machine original
equipment manufacturers (OEMs). 

inside machines

Key
concepts
� Machine designs can 
be improved with 11 tips 
related to advanced auto-
mation technologies.

� Packaging machines 
benefit from IP67K equip-
ment that can withstand 
high-pressure washdown.

� Automation provides 
faster product changeover, 
faster recipe adjustments, 
homing of new line com-
ponents after an install, 
and enhanced trouble-
shooting capabilities.
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PLC functionality in one hardware pack-
age) is becoming widely accepted in the 
industry. Having one software platform 
and the same programmability to config-
ure from 1 axis to 128 axes adds an extra 
advantage on cost-saving and engineer-
ing time. This development is emerging 
in tandem with enhanced communica-
tion protocols from machine-to-machine 
or up to a full manufacturing execution 
system (MES) network. The result is 
faster construction, commissioning, and 
line integration. Also, having an integrat-
ed web server inside the controller helps 
troubleshooting, from basic to advanced. 
Operator control, 
maintenance, and 
diagnostics data are 
standardized, while the 
data links to the master 
mainframe or IT sys-
tem are simplified. 

5. Higher-
performance 
motors

Motor advance-
ments, including field 
replaceable encod-
ers plus plug-and-
play technology and 
quick-connect technology, have changed 
the landscape in machine building and 
line maintenance. As an example, high-
performance, energy-efficient ac servo 
motors, coupled with a drive component, 
are being offered as a package, and manu-
facturers are making more software tools 
available for motor size selection, drives 
pairing, and communications hardware 
options. Likewise, servo, torque, and 
linear motors are available with a quick 
identification device to make line integra-
tion a one-click operation. 

6. Efficient electromechanical 
packages

Gearmotor packages are general-
ly used for specific heavier duty con-
veyor applications. Advanced helical 
bevel technology allows lower horse-
power motor usage, smoother starts, high 
torque control, operating efficiency, and 
less energy consumption. These are just 
some of the features that should be con-
sidered when specifying gearmotors. As 
a side note, most manufacturers provide 
downloadable CAD files for easier design 

integration by the builder and end-user 
communities, to facilitate in-plant and 
engineering system documentation. In 
addition, all mechanical data are usually 
available online for the mounting of gear-
motors, a real plus for the installer. 

7. Environmental protection
New washdown motor technolo-

gy is emerging for the food and bev-
erage production and food packaging 
sectors that features a complete stain-
less steel enclosure. Hygienic design 
gets special consideration in certain sec-
tors of the packaging and processing 

industries, whenever 
machine components 
are in direct contact 
with food, beverage, 
cosmetics, etc. Hav-
ing a washdown motor 
with totally hygien-
ic design adds value 
to the overall machine 
for the builders and 
keeps the downtime 
to a minimum for the 
end users. Current-
ly, IP69K is getting 
considerable atten-
tion in this huge mar-

ket segment. IP69K is the standard used 
for all applications where high-pressure 
and high-temperature washdown are 
used to sanitize equipment. IP69K will 
become the norm for food processing in 
the near future, as it represents a decid-
ed improvement over the older IP ratings. 

8. Modular capabilities
Modular machine design can allow 

one large machine with multiple sec-
tions of motion control or a full pro-
duction packaging line to run without 
the need for multiple CPUs. With mod-
ularity comes flexibility, and one can 
then engineer the solution to provide 
a seamless transition from a machine 
with all options to a machine with fewer 
but job-specific options. The econom-
ic advantages here are self-evident, and 
the key driver to this development is 
the enhanced open architecture of the 
motion controller and drive systems.

9. Remote connections 
Remote connectivity is more prac-

tical through an integrated web serv-

‘Having an 
integrated web 
server inside the 
controller helps 
troubleshooting, 
operator control, 

maintenance, and 
diagnostics.’
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er, with a maintenance 
person having a pass-
word that will allow 
complete condition 
monitoring and on-
site troubleshooting 
on a packaging line. 
The end user can also 
access a full library of 
“fixes” online. This 
web server can be cus-
tomized to suit user 
needs. In a more com-
plex arrangement, the machine builder 
and end user can also extract perfor-
mance data to track machine uptime, 
component wear, maintenance strat-
egies, and other considerations in an 
overall equipment effectiveness (OEE) 
paradigm. Functionally on the floor, of 
course, the key advantage is the main-
tenance engineer’s ability to quickly 
and accurately isolate an issue in the 
line, do the diagnostic analysis, get a 
part ordered, or obtain on-site service 
in the most efficient and cost-effective 
means possible. The price of one hour 
of downtime on a major packaging line 
provides incentive for such remote con-
nectivity plant wide. 

10. Global standards, built-in 
With more domestic (North Ameri-

can) machinery and equipment builders 
selling overseas, global standards com-
pliance is important. Supplier presence 
worldwide is essential to make it easier 
for the machine builders to get parts and 
competent service quickly. The remote 
connectivity mentioned above is also a 
factor here, but the need for standards-
compliant machine components that can 
be integrated into an existing design for 
foreign sale is critical. To be competi-
tive in the world market, builders must 
be cognizant of their vendors’ interna-
tional capabilities. For the multinational 
end user, as well, this norm is conse-
quential in achieving efficient compli-
ance approval from the local standards 
organizations. 

11. Regeneration adds 
efficiency 

Finally, while it may not be entire-
ly obvious, regenerative drives tech-
nologies provide a new measure of 
sustainability and the flexibility of 

energy conservation 
to machine builders 
and end users. Smart-
er machine designs 
incorporating regenera-
tion means that kinetic 
energy wasted in brak-
ing can be used to drive 
other machine compo-
nents or returned to the 
grid in a measurable 
manner. This “active 
front end” technology 

on the drive, coupled with more energy 
efficiency on the motors used, yields a 
definable best practice accomplishment 
in energy cost savings for the builder and 
end user alike.

In the overall evaluation, automation 
is the watchword for a modern packag-
ing line and the equipment or machin-
ery builder who supplies it. Automation 
combined with trained personnel will 
provide faster, more efficient, and cost-
effective production. With automa-
tion products and software becoming 
so much more reliable and affordable, 
the days of the purely mechanical sys-
tem are numbered, if not already spent. 
Having a high degree of automation in a 
line or on a machine means faster prod-
uct changeover, faster recipe adjust-
ments, homing of new line components 
after an install, enhanced troubleshoot-
ing capabilities, and more. ce

- Ajay S. Rana is industry business 
development manager, packaging, for Sie-
mens Industry Inc. Edited by Mark T. 
Hoske, content manager, CFE Media, Con-
trol Engineering, mhoske@cfemedia.com.
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W
hen Motorcar Parts of America 
decided it needed a new testing 
system for its alternators, the 
company knew it would need a 
custom application. Therefore, 

the engineering team decided to design and build 
the system in house using a programmable auto-
mation controller (PAC) with a human machine 
interface (HMI). 

To transform the raw data collected into a form 
the PAC would understand, we added numerous 
signal conditioners, solid-state relays, and other 
interfaces. This enabled us to thoroughly test all 
our alternators. When an alternator goes bad, 
most mechanics will replace it with a used unit 
that has been remanufactured, and it might have 
come from our company, Motorcar Parts of Amer-
ica (MPA) in Torrance, Calif. Given the number 
of units that have come through our shop and the 
expertise we’ve gained, many of our remanufac-
tured alternators are better than the original as we 

have found ways to eliminate 
many design weaknesses.

The practice of rebuild-
ing engines and subassemblies 
has been going on for decades, 
and MPA is a major supplier 
of replacement starters, alter-
nators, wheel hub assemblies, 
and bearings. As engines have 
become more sophisticated, so 
has the remanufacturing and 
testing process. 

Rebuilding an alternator 
from a current or recent model 
car is a complex process, one 
that virtually demands thorough 
testing to ensure that perfor-
mance demands are met. Given 
the cost pressures always pres-
ent in anything related to the 
automotive industry, compa-
nies that want to compete as 
rebuilders must be able to carry 

out the remanufacturing and test processes quick-
ly and predictably. Mechanics and auto part store 
chains will quickly drop a supplier that causes 
customer dissatisfaction by supplying substandard 
components, so quality is a must.

Thousands of alternator types are in use given 
the variety and age of cars on the road. Even so, 
MPA promises 100% end-of-line testing of all 
remanufactured alternators. Handling a huge range 
of sizes, capacities, and case design form factors 
requires an automated testing procedure that can 
step through and record a series of tests faster 
and more positively than with manual operations, 
which is why we employ automated test systems.

Custom built test system
Since an automated alternator test system isn’t 

an off-the-shelf item, MPA has had to design and 
build much of its own test equipment. At pres-
ent, MPA has rebuilding and testing recipes for 
more than 3,000 alternator models. This includes 
parts catalogs, performance parameters, test pro-
tocols, and other information. To implement these 
test recipes in an automated fashion, MPA recent-
ly installed a new alternator test bench, built in-
house with the help of automation distributor and 
system integrator Quantum Automation.

Any company with a complex project needs 
to choose the right vendors to supply the required 
hardware and software components. To assist in 
the selection process, we chose Quantum Automa-
tion because of a sales support staff that we knew 
would point us in the right direction. 

In a world driven by evolving technology and 
constant changes with new applications and solu-
tions, it is necessary to consult with highly trained 
and trusted partners before beginning any auto-
mation project. Skirting this step could result in 
sourcing the wrong hardware or software. 

Testing a given alternator requires mount-
ing it in the test stand, generally using the same 
mounts that are used with the engine. This 
requires drop-in retainer inserts that mate with 
each specific alternator case design. Electrical 

Automation improves 
alternator test system
Motorcar Parts of America, an autoparts rebuilder, decides to design and build a new 
testing system in house using a programmable automation controller (PAC) and human 
machine interface (HMI). Off-the-shelf automation components work quickly and efficiently.

inside machines

Figure 1: Electrical and data connections 
are made between the test system and the 
alternator after mounting in the test stand. 
An AutomationDirect GS drive controls the 
speed; making the connection to the Ether-
net-based PAC required conversion to RS485 
serial communication for the GS drive. All 
graphics courtesy: Motorcar Parts of America

Key
concepts
� MPA testing technicians 
can completely test a unit 
in less than 90 seconds, 
performing about 1000 
tests per day.

� Ability to design, build, 
and program production 
and test systems in-house 
using primarily off-the-
shelf industrial automation 
products provides a lower 
cost threshold.

� Lower cost automation 
enables projects consid-
ered uneconomical before.
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connections have to be made to simulate 
a load (Figure 1), along with data con-
nections that communicate with the ECU 
(engine control unit). 

The testing protocol includes spin-
ning the alternator at specified RPM val-
ues and checking its output in volts and 
amps, ac and dc. Running an alternator 
at full load requires the safe dissipation 
of high currents. A unit for a luxury SUV 
has to be able to power a huge number 
of accessories, so total output can easily 
be 200 A or more. The testing machine 
has to talk to the unit, giving it digital 
instructions and receiving information 
using CAN bus, just as the ECU would 
in a vehicle.

A programmable automation control-
ler (PAC, Figure 2) is the heart of the test 
system. Operators control and monitor 
the test system via a touchscreen PC run-
ning web-based human machine interface 
(HMI) software, and the PC is connected 
to the PAC via Ethernet (Figure 3).

All of the testing parameters have 
to be programmed into the PAC, with 
some of the more commonly used pro-
gramming routines standardized as func-
tion blocks for reuse from one program 
to another. An in-house designed printed 
circuit board communicates CAN-based 
data to the alternator that simulates what 
the engine would send in normal use.

inside machines

The test system also has a main drive 
motor that spins the rotor. Given the vari-
ety of units that must be tested, the motor 
has to operate over a wide speed range 
to match what the alternator would see 
in normal use. An ac drive controls the 
speed, although making the right connec-
tion to the Ethernet-based PAC required 
conversion to the RS485 serial communi-
cation required by the drive.

Designed for easy operation
In day-to-day use, an operator has a 

production lot of specific alternators to 
test. After inserting the correct mount to 
affix the alternator to the test stand, the 
operator calls up the parameters for the 
specific alternator from more than 3000 
alternators in the database using the 
touchscreen HMI. The HMI provides the 
appropriate test screens for the specific 
alternator, and the operator interacts with 
the HMI as required during the test pro-
cedure (Figure 4). The test system first 
performs its own self-diagnostic before 
beginning the actual testing process. If a 
specific alternator fails, the test system 
can diagnose which component failed or 
if there is another defect, by determining 
which step the process was on when the 
failure was spotted. Quality technicians 
can then trace the root cause. Appropri-
ate corrective actions can be performed 
according to MPA’s test procedures. 
Once set up, testing technicians can test 
a unit in less than 90 seconds, about 
1000 tests per day. The 1000 tests gener-
ate upwards of 250,000 total data points; 
all information is uploaded to the larger 
corporate server database.

Figure 3: The 
test system 
includes a 
touchscreen 
PC running HMI 
software, which 
allows operators 
to select recipes 
and perform 
other interac-
tions with the 
system. Opera-

tors control and monitor the test system 
via a touchscreen PC running Web 
Studio Human Machine Interface (HMI) 
software from InduSoft, and the PC is 
connected to the PAC via Ethernet. 

Figure 2: A programmable automation 
controller automates the test system, 
monitors its operation and gathers test 
data. High processing speeds, sophisti-
cated data handling, and high-level pro-
gramming options were a must to meet 
system requirements. A sophisticated 
controller is the heart of the test system, 
in this case an AutomationDirect Pro-
ductivity3000 Programmable Automation 
Controller (PAC).
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Handling large amounts of data
The test system has about 100 I/O points. With the amount 

of data that has to be gathered in a short time, the PAC and the 
HMI have to process data quickly. The kind of data collected 
when testing an alternator differs from most industrial automa-
tion systems. We added signal conditioners, solid-state relays, 
and other interfaces to convert the alternator test data into for-
mats for the PAC. PAC and HMI communications have to be 
quick and are with 100 MB Ethernet.

Designing, building, and programming a unit of this com-
plexity was not easy, but using standard industrial hardware and 
software made for a relatively inexpensive project. In years past, 
the only practical approach was using proprietary hardware and 
software that was more costly, more difficult to program, and 
harder to maintain. Earlier versions of a test system with this 
level of complexity would have cost two or three times what this 
did, without the same capabilities. That’s the value of using off-
the-shelf components to build a custom system.

Based on experience using the PAC and the web-based 
HMI software, we are looking at other parts of our manufac-
turing and test processes where we can increase production or 
improve quality through a higher level of automation. The abili-
ty to design, build, and program production and test systems like 
this in-house using primarily off-the-shelf industrial automation 
products has given us a lower cost threshold, allowing us to con-
sider applications previously considered uneconomical. ce

- Bernie Galhoff is senior electrical engineer, Motorcar Parts 
of America. Edited by Mark T. Hoske, content manager, CFE 
Media, Control Engineering, mhoske@cfemedia.com.
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Consider this...
What un-automated areas of your facility could benefit from low-cost, off-
the-shelf automation?

Figure 4: The touchscreen HMI is programmed to lead the 
operator through the test procedure by following a series of 
logical steps. After using the AutomationDirect Productiv-
ity3000 PAC and the Indusoft Web Studio software, other parts 
of MPA manufacturing and test processes are being examined 
for opportunities to increase production or improve quality 
through a higher level of automation. 
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M
achines now use less wiring 
and easier motion control pro-
gramming with code that can 
be reused. What’s not to like? 
Automated Industrial Machin-

ery (AIM Inc.), is a leading producer of automated 
CNC wire-bending machinery. AIM motion control 
solutions have relied on traditional motion control-
lers with an analog interface to the servo amplifiers. 
To drive down costs, AIM decided to investigate 
using a motion control network to reduce wiring.

AIM’s machine uses servos to pull wire 
through a straightening mechanism and into a 
bending head, which is also servo-powered. The 
bending head can also be rotated about the wire to 
provide bends in three dimensions. Other option-
al functionality is also servo-driven. The motion 
control requirements were handled by a stand-
alone non-networked controller programmed in 
a text-based language. The user would create a 
part program using AIM’s SmartEditor software, 
which then generates the text program required by 
the controller. The controller controlled the servo 
with an analog torque signal, relying on encoder 
feedback for speed and position data. 

IEC 61131-3 programming, 
function blocks

AIM has used the same servo motors and 

amplifiers for many years and is very satisfied 
with the performance and dependability of the 
products. AIM wanted a networked control sys-
tem, and the servo motor supplier developed a 
solution using a multi-axis controller that is pro-
grammed with IEC 61131-3 compliant software 
from the servo motor supplier. Industry-standard 
PLCOpen function blocks are used for motion 
control functions, along with programming tool-
boxes to add functionality.

The first challenge was figuring out how to 
get data from the AIM SmartEditor to the servo 
controller, which isn’t programmed in the same 
way as in the previous controller. The part pro-
gram, with instructions to make the part, had to 
be transferred. The AIM SmartEditor also needs 
to be able to command the controller directly. 
This is used to do things like jog an axis, turn on 
an output, or start the part program. Servo motor 
supplier engineers created a special set of IEC 
function blocks for these tasks and bundled them 
into a custom software library toolbox.

Programming steps
To make the part program (the list of instruc-

tions needed to make a part), a custom program 
language was created for AIM’s needs. After the 
user enters the data to define the part, SmartEdi-
tor generates a program similar to before, but in 
the new customer language. It is based on two-
letter commands, such as MV to make a move, 
CT to cut the wire, or SV to set a variable to a 
particular value. A series of operands specific to 
the command follows the command code, each 
separated by a comma as a delimiter to make the 
command parsing simple. These commands were 
streamed over an Ethernet socket from SmartEdi-
tor to the controller, which parsed each line and 
stored the command and operands in an array. 
This custom language allows for great flexibil-
ity as complex sequences in the controller can be 
launched with one command.

When the user commands the controller to 
make a part, the array of commands is execut-
ed line by line to make the part. To do this, the 
Sequential Function Chart (SFC) language of the 
IEC 61131-3 standard is used. To call SFC a lan-

Programming in motion
Automated Industrial Machinery (AIM Inc.) moved from an analog interface to servo ampli-
fiers to a digital motion control network to reduce wiring and simplify programming. It used 
IEC 61131-3 compliant software and industry-standard PLCOpen function blocks.

inside machines

Figure 1: AIM’s programmable CNC steel wire bending machines increase 
productivity and are simple to operate. Advanced servo technology enables 

machines to operate at very high speeds with-
out sacrificing accuracy and repeatability. 
AIM uses Yaskawa servo motors and ampli-

fiers and, in a machine redesign, 
asked for a networked control 
system; Yaskawa supplied its 
MP2310iec controller, a multi-
axis controller programmed 
with IEC 61131-3 compliant 
Yaskawa MotionWorks IEC 
software. Industry-standard 

PLCOpen function blocks are 
used for motion control functions; pro-
gramming toolboxes add functionality. All 
figures courtesy: Yaskawa America Inc.

Key
concepts
� Machine builders can 
reduce complexity by 
using digital networking.

� Programming is easier, 
more modular and reus-
able by using standards 
such as IEC 61131-3 and 
PLCOpen function blocks.

� Sequential Function 
Chart (SFC) language (part 
of IEC 61131-3) incorpo-
rates other languages as 
needed.
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guage is a bit of a misnomer; it’s a sequence of 
actions and transitions that looks and acts much 
like a flowchart. Each action and each transition 
can be programmed in a different “standard” lan-
guage like LD (ladder diagram), FBD (function 
block diagram), or ST (structured text), mixing 
and matching as the circumstance dictates. 

To execute the part program, an idle action 
waits for the start signal and then reads the first 
command in the program. Simple commands such 
as toggling an output can be done immediate-
ly within the idle action, but complex tasks like 
moves require more in-depth programming. In 
these cases, an internal variable is set that executes 
the particular branch of the SFC that performs the 
function. After the command is executed, the step 
number is incremented and the next line is execut-
ed. This repeats until the end of the program.

Direct commands work in much the same way, 
but are sent over a different Ethernet socket. Using 
two sockets makes it easy for the controller to 
determine which commands are for the program 
and which should be executed immediately. Mon-
itoring information is sent back over these same 
two sockets: One provides continuous monitoring 
of machine status and performance, while the other 
provides on-demand monitoring of variable values.

Reusable toolbox of code 
Since the creation of the custom software 

library toolbox, other customers have expressed 
needs for similar control requirements. This 
application-specific reusable code can address 
these needs by interfacing with a previous-
ly existing PC program to provide the con-
troller with data to operate the machine more 
effectively. The result has been positive: “The 
increased product reliability and simplified wir-
ing that the... controller offers translates to cost 
reduction,” said Constantine Graspas, presi-
dent of AIM. “Product quality, performance, and 
dependability, along with the quality engineering 
support for product development, have helped 
AIM to be ranked for the third year in the INC 
5000 list of the highest growth companies in the 
USA,” said Graspas. ce

- Mark Wilder is regional motion engineer, 
Yaskawa America Inc., drives and motion divi-
sion. Edited by Mark T. Hoske, content manag-
er, Control Engineering, mhoske@cfemedia.com.

www.controleng.com/archives in the June archives, this 
article has links to other relevant information.
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Figure 3: When the user commands the controller to make a part, the 
array of commands is executed line by line to make the part. To do this, the 
Sequential Function Chart (SFC) language of the IEC 61131-3 standard is 
used. SFC is a sequence of actions and transitions that looks and acts much 
like a flowchart. Each action and each transition can be programmed in a 
different “standard” language like LD (ladder diagram), FBD (function block 
diagram), or ST (structured text), mixing and matching as the circumstance 
dictates. Commands stream over an Ethernet socket from SmartEditor to 
the Yaskawa controller, which parsed each line and stored the command 
and operands in an array. Using two sockets makes it easy for the Yaskawa 
MP2310iec controller to determine which commands are for the program and 
which should be executed immediately. “The increased product reliability 
and simplified wiring that the MP2300Siec controller offers translates to cost 
reduction,” said Constantine Graspas, president of AIM.

Figure 2: AIM’s machine uses servos to pull wire through a straightening 
mechanism and into a bending head, which is also servo-powered. The 
bending head can also be rotated about the wire to provide bends in three 
dimensions. Yaskawa engineers created a special set of MotionWorks IEC 
function blocks to accomplish the motion control tasks in the machine and 
bundled them into a custom library called the Communications Toolbox.

Consider this...
How could standard programming and easier network-
ing help your machine design or use?
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The best human-machine interfaces 
(HMIs) are designed for easy use by 
all operators on the plant floor. This 
optimization leverages modern tech-

nology advances and can affect every aspect of 
the HMI—from the way it looks, to the way it 
behaves, to the way it can connect the user to 
live data from the plant and to live support from 
the machine builder or equipment vendor. Open, 
“vendor-neutral” connectivity solutions such as 
the OPC UA (Unified Architecture) commu-
nications model are increasingly important to 
establish this connectivity. 

Better connectivity, data access 
The modern HMI and OPC UA can help 

serve as a conduit that connects the user to the 
machine, the plant floor, the MES layer, and 
other higher level enterprise systems and back 
again. This enables the implementation of more 

intelligent and connected systems. OPC UA cli-
ent and server functionality can be available 
in a PC-based controller without a hardware 
add-on. The PC-based hardware can even be in 
the form of a panel PC, which can serve as the 
all-in-one HMI and controls hardware. Push-
ing data to the cloud via OPC UA can be easily 
accomplished with two or three simple function 
blocks used within the controller, which can 
facilitate a completely secured connection from 
the controller to the cloud.

Look first to the HMI for
troubleshooting and support 

HMI can also be the key enabling technol-
ogy in the area of troubleshooting and support. 
Hands-on troubleshooting requirements can be 
decreased to a minimum by integrating rich 
diagnostic capabilities into the HMI. Today, 
there is no need for problems to be resolved the 
old-fashioned way by opening up the electri-
cal cabinet, logging into a hardware PLC, and 
struggling through ladder logic to get produc-
tion up and running again. 

With a PC-based automation system that 
uses programming software that works for con-
trollers, networking, motion, and HMIs, the 
HMI can visually show a wealth of diagnostics 
information such as production data and mea-
surements relating to the health of equipment 
such as temperature, vibration, energy use, etc. 

Built-in diagnostics capabilities of EtherCAT 
can also quickly localize the source of prob-
lems for faster corrective measures. Possible 
troubleshooting techniques can be displayed as 
on-screen options on the HMI along with mul-
timedia materials for tutorials and documenta-
tion. The machine builder can decide how much 
direct operating system (OS) access to give 
the end users on the PC-based controller. It is 
possible for machine builders to easily embed 
media players within the HMI software to play 
tutorial/troubleshooting multimedia.   

A range of standard tools can also facilitate 
remote connectivity to off-site support from the 
machine builder or equipment vendor, which is 
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HMI best practices
in technology
Advances in connectivity, PC-based control, and multi-touch functionality
boost value of human machine interfaces (HMIs).
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Figure 1: The modern multi-touch HMI and OPC UA can help serve as a 
conduit that connects the user to the machine, the plant floor, the MES layer, 
and other higher level enterprise systems and back again. Beckhoff Automa-
tion offers built-in OPC UA client and server functionality in any PC-based 
controller without a hardware add-on. With a PC-based automation system 
that uses TwinCAT software and EtherCAT networking from Beckhoff, the 
HMI can visually show a wealth of diagnostics information such as production 
data and measurements relating to the health of equipment such as temper-
ature, vibration, energy use, etc. All graphics courtesy: Beckhoff Automation

Key
concepts
� Human machine inter-
face hardware and soft-
ware involves look, func-
tion, and connectivity.
� Open, “vendor-neutral” 
connectivity solutions 
such as the OPC UA (Uni-
fied Architecture) commu-
nications model help.

� The modern HMI and 
OPC UA can help serve as 
a conduit that connects 
the user to the machine, 
the plant floor, the MES 
layer, and other higher 
level enterprise systems 
and back again.
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more often the case today. This takes the bur-
den off the end users so they can put more of 
their time and efforts behind production-relat-
ed concerns. This is especially important for 
operations that simply don’t have the budget to 
employ as many controls or software specialists 
on-site.

Multi-touch changes the game
A major new development that enables 

enhanced user-friendliness to HMI hardware is 
the advent of multi-touch technology in indus-
trial applications. Well beyond a simple “cool 
factor,” multi-touch can enable easier and more 
intuitive access to more detailed plant informa-
tion, such as scrolling through detailed machine 
views with pop-ups that can indicate important 
updates or problem areas. Users can pinch and 
zoom into specific machine modules for more 
information on a targeted area. This can be a 
much more user-friendly experience than a 
traditional single-touch interface, which may 
require far more time spent clicking through 
different machine views and menu options. 

Multi-touch-enabled control panels and 
panel PCs have up to five simultaneous points 
of touch on the screen at any time. 

These are designed for industrial use so they 
feature robust, stable construction and protec-
tion ratings up to IP65. The multi-touch panels 
with projective capacitive touchscreen (PCT) 
technology feature a high touch-point density, 
which enables accurate, safe, and jerk-free 
operation even in minute steps. These are avail-
able in multiple formats such as 16:9, 5:4, and 
4:3, as well as versions in landscape or portrait 
orientation. In addition, screen sizes and resolu-

tions from 7-in., 800 x 400 pixel resolution up 
to 24-in., 1920 x 1080 pixels are available with 
numerous variants in between for maximum 
flexibility for the application. While multi-
touch functionality isn’t yet a “must have” for 
most industrial applications, HMI users are 
increasingly influenced by consumer electron-
ics technology with multi-touch so the demand 
for industrial equivalents will continue to grow.  

HMI leverage
Machine builders that are able to leverage 

the connectivity, troubleshooting, and multi-
touch technologies now will establish better 
practices for end users and will have at least 
a temporary competitive advantage over much 
of the competition in the areas discussed previ-
ously. Over time, the benefits and savings will 
become better known by end users, and ulti-
mately, the preferences of today will become 
the requirements of tomorrow. ce

- Reid Beilke is industrial PC product spe-
cialist, Beckhoff Automation. Edited by Mark T. 
Hoske, content manager, CFE Media, Control 
Engineering, mhoske@cfemedia.com.

www.controleng.com/archives 

In June see this article in the online archives for more 
information and links to related articles.
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Figure 2: Well 
beyond a simple 
“cool factor,” multi-
touch can enable 
easier and more 
intuitive access to 
more detailed plant 
information, such 
as scrolling through 
detailed machine 
views with pop-ups 
that can indicate 
important updates or 
problem areas.

Figure 3: Beckhoff Automa-
tion offers a wide range of 
multi-touch-enabled control 
panels and panel PCs with 
up to five simultaneous 
points of touch on the screen 
at any time.

Consider this...
See HMI screen design tips in this issue. Are older HMIs 
costing you missed opportunities?



There has been much talk lately about 
the end of lifecycle issue related to 
the Microsoft Windows XP operat-
ing system (OS). In fact, for the past 

year, Microsoft has been reminding folks that on 
April 8, 2014, it would officially end extended 
support for the Windows XP operating system 
(OS). For more than 12 long years Windows XP 
has been a stable and significant workhorse of 
an operating system. Not only for enterprise-
wide desktop PCs, you may be surprised to find 
out Windows XP is heavily used in industrial 
applications including ruggedized PCs (such as 
human machine interface HMI computers, pro-

gramming stations, and engineering laptops) as 
well as embedded computers used in thousands 
of devices that control and monitor many factory 
automation and process control operations; and 
power, water and transportation infrastructure.

Cumulating effects over time
What does this mean? For starters, end to 

extended support for Windows XP refers to the 
date when Microsoft no longer provides automat-
ic fixes, updates, or online technical assistance. It 
doesn’t mean Windows XP will stop working; it 
means Microsoft will no longer release security 
updates and “hot fixes” routinely available for the 
Windows XP OS before April 8, 2014.

Leaving Windows XP unsupported will 
expose users to a growing risk as the number and 
severity of security exploits grow, and continued 
support, if any, from Microsoft will be costly. 
Time will make even clearer that the quantity of 
serious security exploits for Windows XP is like-
ly to increase rapidly as soon as Microsoft stops 
delivering security updates.

Consider this fact: 70% of Microsoft’s secu-
rity bulletins in 2013 affected XP, and there is no 
reason to assume that this will change (unless it 
increases) in the near future 

And while Microsoft may still provide limited 
support for companies that pay for extended sup-
port—an option that costs at least $100,000 per 
year—alert organizations should develop a plan 
to migrate away from Windows XP.

Reduce risk: Fix before it breaks
How does this impact industrial users? For 

industrial users, migration from Windows XP is 
more complicated than at the enterprise level.

Critical infrastructure and industrial plants 
use complex networks of computers, PLC con-
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Microsoft Windows XP EOS:
What manufacturers
need to know
Ask Control Engineering: What do I need to know about end of service (EOS) for
Microsoft Windows XP, and what should I consider going forward? See 5 areas impacting 
cyber security, production reliability, and quality. Alert organizations have been migrating 
away from Windows XP; Microsoft may still provide limited support for companies that
pay for extended support, costing at least $100,000 per year.
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Ask

This simplified drawing of an industrial network shows some points of vul-
nerability and protection. Courtesy: Belden
This simplified drawing of an industrial network shows some points of vul-This simplified drawing of an industrial network shows some points of vul-This simplified drawing

Key
concepts
� Microsoft Windows XP 
support ended on April 8, 
2014.

� Risk of cyber security 
issues increase over time.

� Resources are available 
to protect existing assets 
and migrate to other 
options.
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trollers, remote terminal units, and other special-
ized equipment. These mission-critical networks 
are designed, deployed, and managed with a 
razor-sharp focus on safety, reliability, and “up” 
time; outages of even just a few minutes are 
unacceptable. Any type of plant outage has an 
immediate and significant financial impact on 
its owner. For many plants, the cost of an out-
age can easily be hundreds of thousands of dol-
lars per hour. Many of these industrial facilities 
include safety-critical processes which could put 
the lives of their employees or the surrounding 
communities at risk, or cause significant environ-
mental impact, if not managed properly.

This creates a set of operating conditions 
and priorities that is very different from that in 
a typical IT or enterprise network. The prevailing 
mind-set in the plant is “if it ain’t broke, don’t fix 
it.” Once a plant control system has been tested 
and commissioned, the engineers are very reluc-
tant to make any changes to a working facility, 
and for good reason. Windows XP is everywhere 
in today’s industrial plants and factories. Numer-
ous industrial control and supervisory control 
and data acquisition (SCADA) systems use Win-
dows XP in operator displays, human machine 
interfaces (HMIs), engineering laptops, and pro-
gramming stations. Many plants use specialized 
application software which in many cases can’t 
natively run, or hasn’t been thoroughly tested on 
any operating system but Windows XP.

Windows XP also shows up in another form 
called “Windows XP Embedded.” This is a 
lighter-weight version of Windows XP that was 
developed by Microsoft for use in branded OEM 
devices and systems such as machine tools, 
instrumentation, and operator interface terminals. 
Since these devices are not “computers” in the 
traditional sense of the word, their owners may 
not even be aware that Windows XP is running 
inside them, and that they therefore present the 
same security risk as an XP desktop or laptop 
computer. Even with awareness that such devic-
es use Windows XP or Windows XP Embedded, 
there is typically no practical way to upgrade or 
patch them without completely replacing them. 
[Support on Windows XP Embedded is sched-
uled to end Jan. 12, 2016.]

The Windows XP EOL places industrial 
users in a very uncomfortable position. The risk 
of security issues and resultant downtime will 
steadily increase over time after the EOS, and 
yet the cost of upgrading or replacing XP-based 
systems (particularly the cost of the associated 

plant shutdown) is often prohibitive.
What should you consider going forward?
Secure your devices, the network, and its 

operation. While you may not immediately have 
vulnerabilities, the longer you wait after April 8, 
2014, the more susceptible your operation will 
become because of the EOS of Windows XP.

Most industrial firms that choose to migrate 
to a new operating system know it takes planning 
and time (usually 12-24 months for a complete 
change out) to ensure everything works as it 
should once it’s put back together. How can you 
improve your migration success factors? 

5 key challenges at end of service
Create an inventory of XP and non-XP assets 

in your plant network, and identify five areas that 
often present the biggest challenges:

1. Application compatibility problems
2.  Time available to perform migration 

and conflicts with other operational/IT 
initiatives

3.  User training and support required after 
migration

4.  Lost productivity during migration
5.  Issues with repackaging, remediating,

and deploying applications.
Create a plan, provide the right budget, and 

assign folks who can focus on the task of getting 
it right. Remember, it won’t get done overnight.

For those devices that cannot be migrated 
from XP to a supported platform, or to provide 
immediate mitigation while you deploy your lon-
ger-term plan of migrating from Windows XP, 
you may want to apply “compensating devices,” 
such as industrial firewalls. These devices can be 
easily configured to block network traffic that 
can exploit vulnerabilities in your XP systems, 
while still allowing them to perform their prima-
ry functions without interruption.

Many times an outside firm can help. Find 
and work with a “trusted advisor,” someone you 
know who understands the technology and sub-
ject matter, and brings industrial solutions, certi-
fied in locking down industrial networks. ce

- Frank Williams is senior manager, Belden 
Cyber Security Initiative. Edited by Mark T. 
Hoske, content manager, CFE Media, Control 
Engineering, mhoske@cfemedia.com.

www.controleng.com/blogs
Ask Control Engineering has more information and links 
to related Microsoft Windows XP advice.
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Consider this...
If you’re still using Micro-
soft Windows XP without 
a clear plan for protection 
and migration, how will 
you explain to customers, 
employees, and others 
when a cyber security 
breach and outage results?
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System 800xA Extended Automation 
System 800xA is known for delivering productivity 
through consolidating process, electrical, safety,  
and telecoms in one system and providing the 
ultimate high performance operator control room 
environment featuring the Extended Operator  
Workplace.  This sixth generation release,  
commonly called 800xA v6, is not only for new  
projects but has been specially developed to  
support upgrades of older DCS systems running  
on unsupported operating systems such as  
Microsoft XP.  800xA v6 provides customers with a 
more secure automation environment that lowers 
the total cost of ownership, while providing  
countless opportunities to improve productivity.

 
Reaching New  
Heights of  
Collaboration 
“The most exciting part  
about upgrading is seeing 
what you can do with  
System 800xA v6” says  
Tobias Becker, Business  
Unit Manager for Control 
Technologies. 

 
 

 
“System 800xA’s collaboration platform and its  
built in functionality allow you to tackle money  
saving initiatives and implement productivity  
enhancing solutions for a fraction of the cost of  
adding third party software and hardware. In  
addition to alarm management, advanced control, 
video systems, safety and electrical integration 
System 800xA v6 adds:”  
• Wireless routers for mobile operator clients, 
 maintenance workplaces and even controllers 
• New information management platform with   
 secure access for data mining and analysis 
• Operator effectiveness improvements such as  
 trend and alarm list enhancements and an  
 embedded public address system 
• Collaboration table providing a 3D view 
 of plant KPIs

  
Time to Celebrate! 
The launch of System 800xA Version 6 marks the  
next level of ABB’s innovative quest to create a 
collaborative process automation environment that 
allows for the sharing of data without boundaries to 
generate productivity, efficiency and safety improve-
ments. With approximately 10,000 800xA systems 
installed, ABB will celebrate 10 years of innovation 
and the release of Version 6 with the World  
Control Tour during the Spring / Summer of 2014.

System 800xA enhances security and drives  
Windows XP upgrades

Contact sales @ industrialitsolutions@us.abb.com | 800 435 7363 | www.abb.com/800xA

ADVERTISEMENT

Tobias Becker

System 800xA Version 6 – Collaboration Table
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It’s an interactive world, and in the spirit of innovation, 
Allied has introduced new interactive elements to their 
website. Designed to make the customer experience 
easier, more immersive, and more enjoyable, Allied 
recently debuted several new product information  
features that take full advantage of the Internet’s  
interactive capabilities.

Allied’s innovative Product Finders make locating the 
parts needed for a particular project simple. Take the 
Control Cabinet Product Finder, for instance. Mouse 
over any component in the 3D-rendered control  
cabinet drawing for a list of all the manufacturers of  
that product and a link that instantly takes you to the 
catalog page for the part you’re interested in.

Need a transformer for a control cabinet? Just click  
on the accurately-rendered drawing to find transformer  
products from Acme Electric, Hammond Power  

Solutions, Sola/HD, 
and more. Click on the 
“View All” button to 
see a sortable list of  
all the transformers 
available in the  
Allied catalog (more 
than 950!).

The Power House 
Product Finder features  
AC/DC and DC/DC 
power supplies from a 
host of leading  
suppliers, including 
Cosel USA, Phoenix 

Contact, Power-One, SL Power, SolaHD, and  
TDK-Lambda. Power Over Ethernet, Modular power 
supplies, LED drivers, PCB mounts, and more are just a 
click away with this easy-to-use search tool.

Perhaps even more impressive is the Interactive  
PCB Product Finder. This fully rendered circuit board 
presents a variety of common components, all of  
 
 
 

which can be highlighted and viewed. Select one of  
the six capacitors, for instance, and all are highlighted. 
A simple click reveals a choice of capacitor types,  
such as Aluminum Electrolytic, Ceramic, Film, Metalized, 
and Tantalum, from such noted manufacturers as  
Cornell-Dubilier, Kemet, Vishay, Panasonic,  
and Nichicon.

Finding the parts you need has never been easier. Gone 
are the days of laboriously searching through printed 
catalogs or out-of-date webpages, trying to find what 
you need. Now, with Allied’s innovative Product Finders, 
your solutions are as close as a mouse click.

Allied Goes Interactive 

Allied Electronics  |  800.433.5700  |  ThinkAllied.com

ADVERTISEMENT

www.alliedelec.com/controlcabinet

www.alliedelec.com/powerhouse

www.alliedelec.com/pcb
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Award-winning services satisfy customers

www.automationdirect.com  |  Email: sales@automationdirect.com  |  Phone: 1-800-633-0405
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AutomationDirect takes the best ideas from  
the consumer world to serve industrial market 
As a direct seller of industrial automation products for 
over 20 years, AutomationDirect has led the industry in 
offering many customer services not typical with  
traditional distributors.  We created a print catalog, and 
later an online store, that provides complete product 
information and pricing so that customers can make  
informed decisions on their automation purchases 
quickly and independently. 

AutomationDirect’s standard for products is that they 
are practical, easy to use, and offer a low cost of  
ownership. We offer quality products at prices up to 
50% lower than those of more traditional distributors. 
Most of our products’ programming software is free, 
requiring no initial or upgrade costs, and no software 
maintenance contracts. 

AutomationDirect has always maintained a huge  
inventory, allowing us to ship 99.7% of orders complete 
the same day.  We were among the first to offer free 
2-day shipping, available for any order over just $49. 
Shipment confirmations and any backorder status  
and estimated delivery information is communicated 
electronically to keep you informed.

Our online store is one of the most exhaustive in the 
industry – all technical documentation can be down-
loaded free of charge, as well as software and firmware 
updates. Hundreds of instructional videos are available 
for viewing without registration.

 
Online access to your account includes viewing and 
changing account information, viewing order history 
and making payments. Customers can also obtain return 
authorizations online for quick and easy product returns 
or exchanges.

Our phone technical support staff has garnered top  
honors in service from industry magazine readers 14 
years in a row.  And with tens of thousands of active 
customers, our online technical forum taps into that 
knowledge base by encouraging peers to help each 
other with applications and other questions.  
 
Other online help includes frequently asked questions, 
application examples, and product selection guides.

AutomationDirect Headquarters, Cumming, GA

99.7% orders shipped complete the same day

Practical automation products, including  
programmable controllers
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EZAutomation, a division of the AVG Group, is a  
manufacturer of Industrial Automation products 
including HMI/Operator Interface Panels,  
Programmable Logic Controllers (PLCs), Power  
Supplies, Sensors, Industrial PCs, Programmable 
Encoders, all-in-one HMI-PLC combo units and  
much more. 

AVG Automation and its three divisions, Autotech 
Controls, Uticor Technologies and EZAutomation,  
have been in business serving the automation  
industry since 1968, and is proud to be one of the only 
automation suppliers to continues to manufacture in 
the USA.

 
Innovation at its best 
We are always at the fore-front of technology,  
innovating new concepts based on industrial  
automation needs. With our Exclusive White LED 
backlights on our HMIs for extreme temperature and 
humidity controls, unique integrated TouchPLC combo 
units for small enclosures, Smart Encoders that are 
field programmable without cables, software or a PC, 
and Smart Power Supplies with a display for voltage, 
current and maintenance alerts, AVG Automation 
has taken industrial automation to the next level. This 
innovation is why we continue to be awarded Control 
Engineering’s Engineer’s Choice Awards. 

 
 
 

 
Most Competitive Prices on the Market 
With the latest and greatest technology and features 
across the entire AVG product line, we guarantee that 
our customers will have the lowest overall cost of 
ownership in the industry when using our products.

Customer Service & Technical Support: 
Our business model focuses on providing customers 
with the best quality of US based service that will put 
a smile on your face. With Customer Service available 
from 6:00am to 7:00pm (CST), we have you covered 
from the East Coast to the West Coast, with same-day 
shipping until 7:00pm. Technical Support is available 
from 6:00am to 12:00am (midnight) and also as  
weekend emergency support. It is our mission to  
make sure that our customers are never down.  
 
New Ideas? 
At EZAutomation, we  
strive to have the latest  
technology available on the market and value  
customer feedback on new ideas. We are always 
excited to hear about your applications, giving us new 
ideas for products that may be lacking in the industry, 
or that may improve automation controls, so please 
feel free to contact us anytime.

EZAutomation

EZAutomation, Division of AVG  |  sales@ezautomation.net  | 1-877-774-EASY (3279)   
www.ezautomation.net

ADVERTISEMENT
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Beckhoff Automation is a provider of advanced, open 
automation products based upon proven industrial  
technologies. Beckhoff has been a long-time  
proponent of open controls architectures, full system 
interoperability, seamless machine-to-machine  
communication and lean automation solutions. As more 
technology companies are calling for these types of 
cost-efficient solutions, Beckhoff is well-positioned 
today to support them. Beckhoff is also continuing  
the implementation of next generation industrial  
innovations, including forward-looking concepts for  
machine builders and manufacturers that promote 
Industry 4.0 and the Internet of Things. 

Problem-Solving Technologies 
Beckhoff’s product range includes PC-based control, 
Industrial PCs, Embedded PCs, operator interfaces with 
optional multi-touch technology, I/O compatible with 
over 15 different fieldbuses, EtherCAT (next generation 

Ethernet fieldbus technology), 
TwinSAFE safety solutions, 
servo drives and motors.  
Another advanced solution 
from Beckhoff is TwinCAT 3, 
which represents a  
convergence of automation and 
the IT world. The increasing 
range of available tools from 
automation technology (AT) and 
computer science/IT is referred 
to as eXtended Automation 
Technology (XAT).  

 
This gives programmers far more tools than they’ve had 
in the past to add intellectual property value and imple-
ment industry-leading automation and control concepts.

Feature-Laden Solutions 
While supporting all IEC 61131 programming languages 
and providing active support of multi-core Industrial PC 
systems, Beckhoff advances leading edge automation 
solutions that deliver high performance at a low cost. 
This includes Scientific Automation, which merges 
automation, PLC, motion control, safety and robot-
ics with advanced condition monitoring and precise 
measurement technologies. This all can be handled on 
one powerful, PC-based automation controller and cost-
effective EtherCAT Terminals, eliminating the need for 
many expensive and highly specialized “black boxes.”  

 

Worldwide Presence  
The Beckhoff Automation North American headquar-
ters is located in Savage, Minn. (Minneapolis area). At 
this location, administration, product and engineering 
management, warehousing and training occurs. There 
are also regional sales and support facilities located in 
the Chicago area; San Diego; Charlotte, NC; the Seattle 
area; and Mississauga, Ontario. Beckhoff’s global head-
quarters, which includes product design and assembly 
facilities, is located in Verl, Germany. Between direct 
owned subsidiaries and worldwide cooperation with 
partners, Beckhoff is well-represented in 60+ countries.

Beckhoff Automation

beckhoff.usa@beckhoff.com  |  1-877-TwinCAT  |  www.beckhoffautomation.com

ADVERTISEMENT

Graham Harris,
President 
Beckhoff Automation
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For its Ste. Genevieve cement manufacturing facil-
ity, Holcim (US) engaged Danfoss for advanced VFD 
technology to assist in making the site one of the most 
energy-efficient cement plants in the world. 

“It’s well known that variable frequency drives can 
dramatically cut energy costs in fan applications.  
For example, if speed can be reduced 20 percent,  
then kW consumption can be cut up to 50 percent due 
to the physics of motor Affinity Laws. The critical  
engineering decision is to select and configure the 
right kind of VFD for the application,” said Michael 
Ifurung, electrical engineer at the facility. 

After careful consideration of VFD suppliers and 
equipment capabilities, Kendall Walden, Holcim’s 
electrical and process controls manager, and Ifurung 
selected Danfoss VLT® Automation VT Drives, which 
are designed to handle industrial applications. 

“These are variable-torque type drives,” Ifurung 
continues. “At faster speeds, a fan encounters more 
pressure. That requires more torque to spin the fan. 
Because torque reductions vary as the cube of speed, 
every time you can reduce torque you can reduce 
RPMs. Thanks to Affinity Laws, that means you can 
cut kW exponentially. That’s how the VLT® Drives 
 
 

 
slashed the utility bill by enough to pay for the  
project in less than two years. Plus, they reduced  
utility demand charges by reducing inrush current  
at start-up.”

Danfoss VLT® Drives are soft-start devices that 
gradually ramp voltage up and down when starting 
and stopping, which eliminates sudden fluctuations  
in amperage that may result in demand charges.  
In operation, the drive can vary the current frequency 
from 0 to 32 kHz to deliver a variety of AC motor 
speeds. Motor speed can then be matched to the 
required fan RPM to maintain process quality and 
reduce electric consumption whenever full torque is 
not required. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The bottom-line benefit of the VLT® implementation 
at the facility was the substantial energy savings.  
“Everyone knows that anytime you can reduce fan 
motor RPMs you can get exponential energy savings,” 
says Walden. “In our case, the results are significant. 
This technology has aided our overall electrical  
efficiency. And for the second year in a row, our  
plant has received EPA’s ENERGY STAR® for Super 
Energy Efficiency. Danfoss VLT® Drives are helping 
our Ste. Genevieve plant build a solid reputation for  
saving energy.” 

Maximize Savings with the Right Variable Frequency Drive 

danfossdrives.com   |  1-800-432-6367

ADVERTISEMENT
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Founded in 1984, Dataforth is a recognized global leader 
in the design and manufacture of data acquisition and 
control, signal conditioning, and data communication 
products for industrial applications. From the beginning, 
our mission has been to set new standards of product 
quality, performance, and customer service.  
All 1000+ Dataforth products are manufactured in 
Tucson, Arizona. The Quality Management System is 
ISO9001:2008 registered.  

 
MAQ®20 Industrial Data Acquisition  
and Control System 
“The MAQ20 – Dataforth’s 3rd generation data  
acquisition system – incorporates many leading-edge 
elements, like our advanced method of Cold Junction 
Compensation and unique power boost module design, 
that set us apart from the competition,” says Robert 
Smith, VP, Sales and Marketing. “It is an exceptionally 
powerful, flexible, and compact system that is based 
on our 30+ years of experience in the industrial test and 
measurement and control industry.” 
 
The MAQ®20 system consists of a family of DIN rail 
mounted, programmable, multi-channel, signal  

 
conditioning I/O modules and communication modules. 
It offers the industry’s lowest cost per channel  
and allows up to 384 channels in a standard 19”  
instrumentation rack. Key features include 1500Vrms 
channel-to-bus isolation, ±0.035% accuracy,  
-40°C to +85°C 
operating  
temperature,  
two dedicated  
monitoring and  
control software 
packages, and  
integral PID control.

Designed for rug-
ged industrial use, 
the MAQ®20 is ideal for factory, process, and machine 
automation; military and aerospace, power and energy, 
oil and gas, and environmental monitoring applications. 

 
The Dataforth  
System Builder 
This innovative, interactive 
online feature allows you  
to build your own data  
acquisition system, module 
by module. Based on  
stated requirements and  
parameters, suggestions  
are automatically given on 
which products will best 

meet your needs, while continuous pricing updates 
ensure the most cost-effective system price.

Ongoing Innovation 
Dataforth products connect directly to most industrial 
sensors and are designed specifically to protect  
measurement and control signals and connected  
equipment from the degrading effects of noise, transient 
power surges, internal ground loops, and other hazards.  
 
“As always, our commitment is unwavering to the  
ongoing development of new industrial electronic 
products and systems that will continue to satisfy our 
customers’ stringent requirements,” Smith says. 

Dataforth’s MAQ®20 System Raises the Bar

sales@dataforth.com  |  800-444-7644  |  dataforth.com 

ADVERTISEMENT
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Pneumatic and Electric Drive Technology  
for Factory & Process Automation

Tel: 800.99.FESTO  |  Fax: 800.96.FESTO  |  customer.service@us.festo.com  |  www.festo.com/us 

ADVERTISEMENT

Festo is a leading global manufacturer of pneumatic and 
electromechanical systems, components and controls for 
process control and factory automation solutions, with 
more than 55 national headquarters serving more than  
180 countries. With over 40 years of innovation in the  
United States and over 80 years globally, Festo has  
continuously elevated the state of manufacturing with  
innovations and optimized motion control solutions that 
deliver higher performing, more profitable automated 
manufacturing and processing equipment. 

Our dedication to the advancement of automation extends 
beyond technology to the education of current and future 
automation and robotic designers with simulation tools, 
teaching programs, and on-site services. 

Full Range of Standard and  
Customized Products  
With a comprehensive line of more than 30,000  
automation products, Festo can support the most complex 
automation requirements.  
• Pneumatic Drives
• Servo Pneumatic Technology
• Handling & Vacuum 
 Technology 
• Air Preparation, 
 Pneumatic Connections  
 and Tubing 
 
Industry Specific Expertise 
Whether designing new machinery or modernizing existing 
systems, Festo can provide the resources you need to  
 
 

meet your unique requirements in every stage of  
industrial production and manufacturing.  
• Automotive
• Biotech/Pharmaceutical
• Electronics/Light Assembly
• Flat Panel/Solar

Complete System Solutions 
Our experienced engineers provide complete support at 
every stage of your development process, including:  
conceptualization, analysis, engineering, design,  
assembly, documentation, validation, and production.  
• Engineering & Design         
• Handling & Custom Assembly
 
Training & Consulting 
Our dedication to the advancement of automation extends 
beyond technology to the education of current and future 
automation and robotic designers with simulation tools, 
teaching programs and on-site services. Festo Didactic, 
our knowledge and learning division, provides automation 
technology training  
for manufacturing  
employees at our  
industrial customers  
worldwide. From basic  
training packages to  
the planning, control  
and handling of complex networked CIM systems and 
complete, fully equipped learning centers – we can create 
a customized offer to suit your personal requirements for 
efficient learning and guaranteed results.

• Food & Beverage
• Lab Automation
• Printing, Paper & Converting
• Water/Wastewater

• Control Systems

• Valve and 
 Valve Manifolds 
• Sensors and 
 Machine Vision 
• Control Technology
• Electromechanical 
 Components

input #46 at www.controleng.com/information



New Fluke Connect™ system transfers measurement data 
from test tools to smart phones and the cloud, improving 

maintenance team communication, safety and productivity

For more information about the Fluke Connect, visit: www.fl ukeconnect.com.

ADVERTISEMENT

� e largest system of connected 
test tools in the world
Maintenance technicians make better, faster 
decisions when they have fi eld access to maintenance 
records and when they can review measurements 
in real time with team members and supervisors. The 
Fluke Connect™ system provides faster decisions while 
increasing the safety of technicians working 
with energized equipment.

The Fluke Connect system allows 
maintenance technicians to wirelessly 
transmit measurement data from their test 
tools to their smart phones for secure storage 
on the cloud and universal team access from 
the fi eld. More than 20 Fluke tools connect 
wirelessly with the app, including digital 
multimeters, infrared cameras, insulation 
testers, process meters, and specifi c voltage, 
current and temperature models.

Technicians can AutoRecord™ measurements 
and infrared images to Fluke Cloud™ storage 
from wherever they’re working, without writing 
anything down. Everyone on the team with a 
smart phone and the app can see the data. 

Team collaboration is made easy with ShareLive™ video 
calls, where technicians can share measurements 
with other team 
members in real 
time, get approvals 
for repairs or get 
questions answered 
without leaving 
the fi eld.

The Fluke Connect 
app features 
EquipmentLog™ 
history, which allows 
technicians to assign 
measurements to 
specifi c equipment, 
creating a cloud-based history of test measurement 
data for easy access during both troubleshooting and 
reliability maintenance. And TrendIt™ enables techni-
cians to instantly graph data, helping to identify trends 
and quickly make informed decisions.

Fluke Cloud storage 
is built upon state-
of-the-art security, 
including secure 
access, electronic 
surveillance, multi-
factor access control 
systems, built-in fi re-
walls, and encrypted 
data storage.

The Fluke Connect 
app can be 
downloaded for free 

from the Apple App Store and 
the Google Play Store.
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Industrial connectors or hardwiring? More and 
more machine builders comparing the cost of using 
both wiring approaches in their operations fi nd 
connectors more economical and practical.

Many thousands of equipment manufacturers have 
switched from point-to-point (hard) wiring to 

connector-based cable assemblies in 
factory and process automation and 

control systems. Adopting 
progressive connectivity 

solutions has improved 
their unit costs and 

productivity. It allows 
them to turn around 
orders and complete 
installations much   
faster. With 
margins under 

increasing pressure, 
many OEMs have come 

to regard these benefi ts 
as a must-have. For many of their 

customers, the principal argument for connector-
based wiring over hardwiring – a lower total cost 
of ownership over the service life of the machine – 
is equally compelling.

Today’s connector lineup includes more user-friendly 
and application-specifi c choices that can further 
enhance reliability and convenience. Connectors 
offer excellent mechanical stability and are 
available with high ingress, temperature and 
vibration resistance, harsh weather durability and 
multiple termination options. Most rectangular 
connectors are modular and user-confi gurable. 
Using different inserts each can be confi gured for 
different voltages for example, signal and power, or 
combinations of different transmission media: 
power, signal, fi ber optic, coax, D-Sub and 
pneumatic. Recent innovations like quick-lock 
termination, click-and-mate assembly and twist-top 
locking make installation and maintenance faster 
and simpler than ever. 

HARTING has based its leadership on developing 
new connector concepts and adapting existing ones 
to more precisely meet the evolving needs of its cus-
tomer base. Choosing the right connector solution for 
the job will optimize the benefi ts of connectorization, 
improving the OEM’s margins while giving end users 
the lowest possible cost of ownership and greater 
peace of mind.

Bene� ts of connectors compel many to switch 

For more information about connectorization, please visit www.harting-usa.com.

ADVERTISEMENT
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Just when we thought all automation 
innovations were happening only in the 
control room, Honeywell takes a fresh look 
at the bedrock of automation, the fi eld 
instruments. After countless hours 
listening to and watching technicians and 
instrumentation engineers struggle through 
daily tasks, waste time and miss out on 
opportunities to optimize the process, 
Honeywell has innovated once again.  

Field Modularity to the Rescue
Modularity allows you to stock only the parts 
you need, not combinations of complete units.  
While many components can be considered 
modular, they are still diffi cult to remove or 
need to be managed in the store room, adding 
multiple trips to and from the fi eld.  

Honeywell’s SmartLine 
transmitters offer a level 
of modularity which 
makes it easy to make 
fi eld replacements. The 
modules are robust; they 
may be removed under 
power and in most all 
electrical and safety 
environments except explosion proof where 
opening the fi eld enclosure is not permitted. 

This means even intrinsically safe SmartLine 
devices can be repaired in the fi eld without 

removing power and without violating 
approval agency guidelines.

SmartLine modules are also designed to 
be easily removed and reinstalled with 
connection schemes which provide good 
registration and tactile feedback.

As a result, companies can lower their 
inventory costs, make their employees more 
effi cient and even increase safety, which is 
what we all want. 

Talk to Me
The HART 7 protocol provides the ability 
for handheld devices and hosts to send 32 
character messages to fi eld devices. These 
messages reside in the device memory and 
are available for reading by handheld and 
other host type devices supporting this 
HART 7 feature.

Working within the HART 7 protocol 
guidelines, Honeywell takes this technology 
one step further. In addition to supporting the 
message in the device memory, SmartLine 
transmitters post these messages on the 
transmitter’s advanced graphics display. 

This allows the message to be read at the 
device without the need for a HART hand held 
or other host device providing time savings 
and employee effi ciency.  

Honeywell Process Solutions 
changes the way we think about transmitters

For more information, visit www.honeywellprocess.com/smartline.

ADVERTISEMENT
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EFM Data Collection
Collecting Electronic Flow 
Measurement (EFM) data 
from fl ow computers—
which are often found in 
remote locations with limited 
communications and 
power—is both critical and 
sensitive. Inaccurate fl ow 
measurement, collection, or 
analysis could result in 
millions of dollars of lost 
revenue. Therefore, it’s vital 
that the solution that acquires 
and manages this EFM data 
be reliable, robust, and easy 
to confi gure and troubleshoot.

Adding EFM data collection capabilities to 
KEPServerEXwas a natural progression for Kepware. 
The server was already being used in critical pipeline 
applications and to control and monitor equipment in 
the fi eld. Soon enough, Kepware’s existing customer 
base requested the additional functionality of collecting 
EFM records and formatting the data for importation into 
fl ow analysis and accounting software solutions (like 
Flow-Cal and PGAS).

� ird-Party Validation 
The independent laboratory institution that conducted 
the testing maintains a policy to remain anonymous
and non-biased in publications; however, the complete 
report of their fi ndings is available from Kepware 
upon request. 

During testing, KEPServerEX was confi gured to collect 
EFM data once per hour from fl ow computers on the 
laboratory’s test bench. ABB Totalfl ow, Fisher ROC 
and ROC+, and a SCADAPack using Enron Modbus for 
API21.1 audit fi le collection were included. Output fi les 
were exported and analyzed after data collection. 

        The results proved 
      that Kepware’s EFM 
   solution is suitable for both 
the collection of EFM data 
from fl ow computers and for the 
delivery of that data to offi ce 
measurement accounting systems. The report also 
notes, “The Kepware product is a user-friendly 
package that can be loaded and confi gured with 
minimal effort by persons familiar with gas fl ow 
computers and SCADA system topology. The general 
conclusion is that the product functions as expected.”

About Kepware 
Kepware Technologies is a private software 
development company headquartered in Portland, 
Maine. Kepware provides a portfolio of software 
solutions to help businesses connect diverse automa-
tion devices and software applications. Established in 
1995 and now distributed in more than 100 countries, 
Kepware’s software solutions help thousands of 
businesses improve operations and decision making.

Kepware Receives � ird-Party Validation 
for EFM Data Collection Solution

+1 207-775-1660  |  sales@kepware.com
www.kepware.com

ADVERTISEMENT
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Mangan Software Solutions (MSS) was founded by its 
parent company Mangan, Inc. after the culmination of  
twenty-five years of experience executing projects in 
the oil and gas market sector.  
 
As a control system Integrator operating primarily in 
the Midstream and Downstream environs, Mangan  
had witnessed firsthand how many of even their  
most sophisticated customers struggled with the  
development of standardized workflows, specifically 
when dealing with regulatory driven projects. 
 
 
 
 
 
 
 
 
 
 

 
Being in the business of providing innovative solutions 
in process control and safety instrumented systems, 
Mangan’s team had for many years used ‘in-house’ 
software products that it developed in order to provide 
value added solutions to their clients needs. These 
tools were used by both Mangan, Inc. project teams, 
and the client end users. Significant cost savings and 
greater efficiency in project execution were net results 
in this process. Advances in cyber security and the 
growing requirements imposed by corporate IT groups 
suggested that a more formal approach was necessary.

MSS is committed to creating software products that 
are in step with the everyday challenges that folks in 
process industries are faced with.  In addition, MSS 
creates software products that will fulfill pertinent 
regulatory requirements while also providing end users 
with the confidence that their facilities are operating at 
the highest levels of compliance. MSS’s affiliation with  
 
 
 

Mangan, Inc. gives their products a differentiator  
in that Mangan, Inc.’s industry knowledge is fused  
with the software development process.

Currently, MSS has two products on the  
market with several new releases  
scheduled in 2014/2015.  
ProSys SLM is a SQL  
based software system  
designed to facilitate  
Safety Lifecycle  
Management. This suite  
of software modules  
provides automated and  
standardized workflows  
coupled with a unified  
data repository to  
achieve best practices  
and satisfy regulatory  
requirements.  
 
The second is  
SPInspector, a  
software empowerment  
tool designed to  
maximize the ROI of  
customers SmartPlant  
Instrumentation  
investment. SPInspector  
provides owner/ 
operators a full real-time  
assessment of the SPI  
database, enabling  
complete data accuracy  
while improving  
production by identifying  
problems prior to merge.

Mangan Software Solutions -  
Providing Solutions with ‘Engineered’ Software Products

prosys@manganinc.com  |  (281) 484-0099  |  www.mangansoftwaresolutions.com

ADVERTISEMENT
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It can be difficult to get accurate temperature  
measurements in remote locations where wiring for 
power and signal connections are limited. Even in wired  

locations, adding loops is 
costly and time-consuming. 
 
The THZ WirelessHART 
solution eliminates these  
problems in one affordable  
and reliable package.  
It combines a rugged 
battery-powered HART  
temperature transmitter 
with the BULLET  
WirelessHART Adapter 
by MACTek. It  
transmits temperature  
measurements and  
critical HART diagnostic  
information to a  
WirelessHART gateway – 
even if power is not  
readily available.

Cost Savings 
The THZ WirelessHART 
solution is more affordable  
than competitive products 
and is designed to reduce 
long-term costs. As a  

wireless, battery-powered solution, it can be installed 
without the need for additional power or signal  
wiring. This saves installation costs along with  
long-term maintenance and repair costs associated 
with wiring. 

The design of the THZ WirelessHART assembly also 
helps to reduce battery replacement costs with a
projected battery life of more than five years.   
The BULLET provides battery power management by  
cycling the transmitter’s power and taking periodic 
readings. This optimizes the balance between power  
 
 
 
 

 
needs and wireless communications bandwidth.   
There is no need to stock or purchase special batteries 
since it uses off-the-shelf D-type lithium batteries.

Dependability 
The THZ reliably provides accurate temperature  
readings. It has an industry-leading 20-bit input  
resolution and long-term stability specifications,  
providing up to five years of service between scheduled 
calibrations. The BULLET prevents the loss of critical 
temperature readings by monitoring the battery voltage 
and setting a HART alarm bit when it nears critical  
levels. The weatherproof IP66 NEMA Type 4X housing  
is available for installation in rugged field and  
hazardous areas. 

 
 
 
Ease of Use 
The THZ WirelessHART solution is easy to set-up 
and install and can either be factory configured or  
field configured using standard HART handheld  
communicators or HART-capable host systems.  
It has easy access to HART handheld connections  
and battery voltage monitoring terminals.

Getting Free from Wires:  
The THZ WirelessHART Solution

Demand Moore Reliability 
Learn more at: www.miinet.com or contact us 
today at info@miinet.com and 800-999-2900

ADVERTISEMENT

The THZ  
WirelessHART  

assembly.
Wiring for the THZ WirelessHART solution with the battery pack.

input #52 at www.controleng.com/information



27 Years of Experience with Industrial 
Networking Technology 
Since 1987, Moxa has been designing and manufacturing  
hardened networking and communication equipment 
for mission-critical applications. Our Ethernet switches, 
wireless access points, IP cameras, computers, and more 
are specially designed and tested to ensure highly reliable 
operation and connectivity for industrial users and  
harsh environments. 

 

  
Concurrent Dual Radio Technology for 
Highly Reliable Wireless Connections 
On Moxa’s AWK-5222 and AWK-6222 industrial wireless 
access points, concurrent dual-radio technology is  
used to establish an exceptionally stable wireless  
connection that is practically immune to interference. Two 
RF modules simultaneously transmit duplicate packets on 
separate wireless channels. Instant and seamless failover 
occurs if one channel experiences wireless interference 
or other disruption. Since no additional time is required for 
signal recovery and renegotiation, there is absolutely no 
interruption or delay in data transmission.

Hardened Power over Ethernet (PoE) 
Switches for Heavy Duty Requirements 
On Moxa’s EDS-P510A-8PoE industrial PoE switch, 8 
Ethernet ports supporting 802.3af (PoE), and 802.3at (PoE+) 
are available to supply up to 36 watts to heavy-duty PoE 
devices, such as IP surveillance cameras with wipers/
heaters, high-performance wireless access points, and 
rugged IP phones. With built-in management functions, 
Gigabit SFP fiber ports, and a rugged wide-temperature 
design, it is an ideal solution for outdoor PoE installations 
that have demanding requirements for power, reliability, 
and bandwidth.

Easier Protocol Management  
Moxa offers highly reliable industrial Ethernet switches 
that are designed to be managed directly over PROFINET, 
EtherNet/IP, or Modbus/TCP, so you can have full control 
over your network without having to learn new software. 
With Moxa’s industrial Ethernet gateways, you can also 
manage attached devices that were designed for  
different protocols.

Easy Network 
Monitoring and  
Management  
Moxa’s MXview software  
allows industrial users to  
see their entire Industrial  
Ethernet network in a glance,  
with live status for every  
switch and connection.  
Designed for high flexibility and interoperability with other 
hardware and software, it offers free software updates. 
Key features include: 
• Simple graphic network visualization and 
 event log list on one screen 
• Automatic network topology mapping with drag and   
 drop adjustment 
• Automatic OPC tag generation and new group tag for   
 overall network health 
• Event recording and playback of network events
• Interoperability with other NMS through SNMP traps
• Native support for other Moxa networking devices 
 (serial, I/O, and fieldbus)

Making Industrial Networks Smarter,  
Tougher, and More Reliable

Contact usa@moxa.com  |  888-MOXA-USA  |  www.moxa.com 

ADVERTISEMENT
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Lowering cost, increasing productivity,  
and shortening design times are just some 
of the challenges industrial engineers  
face. The graphical design approach  
combines productive software and  
reconfigurable I/O (RIO) hardware to  
help you meet these challenges. This  
off-the-shelf platform, customizable to 
solve any control and monitoring  
application, integrate motion, vision, and 
I/O with a single software development to 
build complex industrial systems faster.

Accelerate your productivity at ni.com/industrial-control-platform.
  

NI Trend Watch 2014 
“Because NI tools are used in so many different industries and  
applications, NI is in a position to examine the latest trends in  
measurement, sensors, networks, test, and more—as they happen.   
NI isn’t just a supplier—we’re a technology adviser. We hope this  
information helps you be more productive and focused on what you  
were hired to do.”

- Eric Starkloff, Senior Vice President  
of Global Sales and Marketing, National Instruments

 

 

 
Cyber-Physical Systems 
Developing systems that continuously and dynamically interact with their  
environment through coupling of distributed computational and  
physical components.

To learn more about latest technology trends visit, ni.com/trendwatch. 

 
NI helps engineers and scientists solve the world’s greatest engineering challenges with  
powerful, flexible technology solutions that can be tailored to virtually any engineering need.  
Our customers have brought hundreds of thousands of products to market, overcome  
innumerable technological roadblocks, and engineered a better life for us all. If you can turn  
it on, plug it in, or put a battery in it, chances are NI technology helped make it happen.  

Unbeatable Control, Precision, and Flexibility 

Tel: 888-433-3488  |  info@ni.com  |  www.NI.com

ADVERTISEMENT

Big Analog Data 
Connecting IT infrastructures and analytic tools, such as the cloud,  
with data acquisition systems to make faster decisions on test data.
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Rockwell Automation/Allen-Bradley, Siemens, GE, 
Schneider Electric, Yokogawa … Now groov from 
Opto 22 makes it easy to monitor and control your 
automation system or equipment from your smartphone 
or tablet. 

Imagine what you can do…
Troubleshoot equipment in the fi eld with your 
smartphone. Check a live video feed and production 
fi gures from a tablet. Control equipment in hard-to-
reach areas from a laptop. Use a tablet as an operator 
interface for your machine.

Mobility—Securely view a groov operator interface 
on any mobile device with a modern web browser, 
regardless of its size or brand. Android, iOS, Windows. 
Your choice.

Simplicity—Build a groov mobile interface using just 
a web browser. No plugins. Drag and drop gadgets to 
build screens; tag gadgets from your existing tag 
database. No coding. No programming.

Connectivity—Connect to industrial automation 
systems, building automation systems, power systems, 
and more. No per-device or per-user fees.

How can groov connect to all these systems and 
work on any mobile device? It’s simple: groov is built 
on industry standards rather than proprietary systems. 
OPC-UA lets groov connect to your systems 
and equipment. 

Standards like HTML5, CSS3, and SVG let your groov 
interface scale gracefully to match mobile screen sizes. 

Gauges, buttons, labels, even live video all scale to fi t, 
but never become too small to use.

But should you use o� -the-shelf mobile 
devices in automation?
Before you do, take a good look at the pros and cons. 
Read four key considerations plus practical advice 
for choosing mobile devices in the white paper, Using 
Commercial Off-the-Shelf Mobile Devices in Industrial 
Automation: “Russian Roulette” or the “New Normal”? 
http://op22.co/cots-mobile-wp

About Opto 22
groov comes from Opto 22’s 40 years of experience 
pushing the boundaries in industrial automation, remote 
monitoring, and data acquisition. Like all our products, 
groov is based on open standards, built by engineers, 
and manufactured and supported in the U.S.A.  

Get your groov today and see what you can do. See the 
demo and fi nd out more at groov.com.

groov® connects your system to your mobile

systemseng@opto22.com  |  800-321-6786  |  www.groov.com
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We once believed that we had nearly infinite 
amounts of natural resources and unlimited  
technology that we could use to create anything. 
Now we know that we have limited natural  
resources, and some technologies that were once 
cutting-edge were discovered to be quite harmful to 
ourselves and our environment.  One example of our 
company taking innovative steps to go green can be 
seen when we re-considered the powering of the 
digital bar meter. 

Analog meters are the most energy conservative  
meters, since they are signal powered. However, 
they are susceptible to wear, tear, shock and vibra-
tion. They are cheap and easy to connect, yet they 
are also inaccurate and unreliable. Their digital 
counterparts make up for most analog deficiencies.  

 
Digital meters have no moving parts, making them 
durable and reliable. Some units can communicate 
with supervisory computers or control the processes 
they measure. Unfortunately, they require external 
power and do not conform to pre-existing installa-
tions, requiring a more complicated installation. The 
typical cost to a power plant interested in converting 
is estimated to be over $20,000,000.00! We thought 
there had to be a better way. 
 

For our company, 
the better way is 
harnessing and 
using the energy 
wasted in  
most electrical 
processes. We 
began by  
designing a  
highly linear  
miniature current  
transformer which 
uses the extra  
energy from 
the input signal 
to power the 

electronics. Our automatic tri-color bargraph uses 
ultra-efficient LEDs which require ~1/100 the  
energy of a standard LED, and we even include  
color set-points and alarms.  
 
The green design incorporates parasitic ASIC that 
uses ~1% of the energy of a regular microcontroller, 
and features our custom symbiotic software which 
shares the 10-100mW of reclaimed power.  
 
Our meters can also detect when the signal has gone 
dead and enable alarms by using the stored excess 
energy.  New Technology meters not only consume 
~1% of the energy of comparable meters, they 
reclaim and use wasted energy. Capturing wasted 
energy is a smart way to go green!

Going Green with Free Energy

Tel: 520-748-7900  |  sales@otekcorp.com     
www.otekcorp.com

ADVERTISEMENT
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For over forty years, customers and 
partners around the world have relied  
on Red Lion Controls. Our industrial 
automation and networking products 
provide critical information and controls 
to improve productivity, working with 
numerous devices and diverse protocols 
to access data.

We are a company that people trust. 
• Our company invests in research 
 and development. 
• Our company manufactures reliable, 
 high-quality products. 
• Our company stocks product that can 
 ship today. 
• Our employees care. 

Our products solve problems. 
• Our products are high performance 
 and dependable. 
• Our products interoperate to 
 create systems. 
• Our products provide business insight.
• Our products improve productivity to 
 increase the bottom line.

As the global experts in communication, monitoring and control 
for industrial automation and networking, Red Lion Controls has 
been delivering innovative solutions for over forty years. Our 
award-winning technology enables companies worldwide to 
gain real-time data visibility that drives productivity.

The following industrial automation products collect, present  
and process data anywhere, anytime:  
• Controllers: PID controllers, signal conditioners and data
 acquisition devices for machine and process control 
• Protocol Conversion: extensive protocol library connects 
 otherwise incompatible devices on wired or wireless networks
•  HMIs: combine protocol conversion, data logging and web 
 server capabilities with visualization functionality for PLCs,  
 motor drives and more 
•  Panel Meters: a wide range of models and sizes with expan- 
 sion capabilities that easily adapt to changing requirements 
• Visual Management: enables the display of real-time KPI data  
 and Andon messages on large televisions to drive productivity 
• RTUs & I/O: provides a simple yet powerful monitoring and
 control system for remote sites

 

Our new industrial networking portfolio includes: 
• Unmanaged Switches: compact IEEE 802.3 Layer 2 industrial 
 switches with automatic speed, duplex and cable sensing 
• Monitored Switches: enable Layer 2 network performance 
 monitoring via N-View software 
• Managed Switches: provide Layer 2 and Layer 3 networking 
 in a rugged package 
• PoE Solutions: designed to transmit power and/or data over 
 an Ethernet network 
• Wi-Fi Radios: IEEE 802.11a,b,g,n hardened radios support data  
 bandwidths up to 300 Mb/s 
• Cellular M2M Routers: provide uninterrupted, secure
 communication for remote sites

   

RED LION CONTROLS - Industrial Automation & Networking

For more information, please visit  
www.redlion.net/together, email sales@redlion.net
or call Red Lion at +1 (717) 767-6511.
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A trusted leader in the field of drive technology

ADVERTISEMENT

SEW-EURODRIVE . . . Driving the World 
 

 
U.S. Headquarters Lyman, SC  |  Telephone: 864-439-7537  |  cslyman@seweurodrive.com

www.ptpilot.com   |  www.seweurodrive.com

 
Engineering excellence and customer responsiveness distinguish 
SEW-EURODRIVE, a leading global manufacturer of integrated power 
transmission and motion control systems. 

MOVIDRIVE®   
Got lean staffing? Then, lean on SEW-EURODRIVE. Their MOVIDRIVE 
inverter requires zero programming. So, you don’t need an engineer 
who speaks IEC 61131, C#, or C++. Simply enter your parameters into its 
solution modules. Startup couldn’t be easier or faster! MOVIDRIVE also 
substantially reduces the load from your main PLC and dramatically 
improves the PLC’s performance. Plus, you can even use your existing 
control system because MOVIDRIVE speaks your fieldbus language. 
 
MOVIGEAR® 
The MOVIGEAR® Mechatronic Drive System for horizontal material 
handling from SEW-EURODRIVE sets new standards in efficiency and 
functionality. MOVIGEAR® combines the gear unit, motor and drive 
electronics within one highly efficient and hygienically designed unit. 
Independent research has proven that MOVIGEAR® reduces total 
start-up cost and annual operating costs in material handling by  
20-30%. However, actual installations have shown even higher savings 
to 50% or more! If that’s not enough, MOVIGEAR® even reduces your 
inventory expense with its unique ability to cover a broad range of  
gear ratios with a single unit. Less really is more…

 
PT Pilot® Drive Selection Tool 
Compatible with smartphones and tablets!
TIME = MONEY. That is why SEW-EURODRIVE developed PT Pilot®. 
This online program quickly provides a complete quote with options, 
parts lists, and 2D/3D CAD drawings for a gear unit or gearmotor.

The entire process is intuitive from start to finish and completely  
paperless. It is accessible via a standard web browser – no special  
software or plug-ins.  Plus, PT Pilot® is compatible with smartphones 
and tablets so it can be accessed anytime, anywhere!  

PT Pilot® contains a special section for design engineers. Its 
engineering calculator automatically sizes a drive for conveyors, travel cars, and hoists –  
with or without an inverter. Just enter the design parameters and let PT Pilot® do all the work.
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The very fi rst All-In-One Controller—HMI+ PLC + 
onboard I/Os—was released by Unitronics nearly 
25 years ago. An early pioneer of this market, 

Unitronics is a global 
trendsetter in developing 
and manufacturing 
All-In-One Controllers with 
a price/performance profi le 
that boosts competitive 
advantage.

Unitronics brings 
innovations to market by 
closely monitoring industry 
channels in packaging, 
HVAC, food, dairy, chemical, 

wastewater, boiler industries, plastic 
extruders and more, then using this data to develop 

a broad range of PLCs to answer the exact 
needs of emerging market trends.  

The recent release of the palm-sized 
SAMBA™ All-In-One controller is an 
example. SAMBA™ specifi cally targets 
tightly-budgeted applications that require 
a Colour-Touch HMI screen, full-function 
PLC, and I/O in a single, low-cost unit.  
Programmed and confi gured via free 
Visilogic™ software, and communicating 
via industrial protocols such as TCP/IP, 
CANopen, and MODBUS, SAMBA™ is an 
optimal  solution for machines with low 
I/O requirements.

SAMBA™ is priced to enable OEMs to 
avoid using outdated text displays and 
smart relay combinations.  Instead, OEMs 
can present clients with an elegant 
colour-touch screen and PLC, while saving 
money on time-intensive confi guration, 
programming, and physical wiring. 

UniStream™, category winner in Control Engineering 
2014 USA Engineers’ Choice Awards, is another 

ground-breaking control platform launched by 
Unitronics. A completely modular system, UniStream™ 
offers a variety of high-quality HMI touch panels, I/O 
modules, and powerful dual CPUs that snap together 
into a compact, all-in-one controller. Remote I/Os 
enable up to 2048 I/O.  Embedded ‘UniApps™’ allow 
data access, troubleshooting, debugging, and VNC 
Remote Access.

The user codes Ladder, designs beautiful HMI 
screens, confi gures Hardware & Communications with 
UniLogic™, software so intuitive it cuts development 
time in half.

Unitronics innovations include continuing development 
of fl agship products, such as the palm-sized 
Vision350-S™ that withstands extreme temperatures 
ranging from -30°C to 60°C.

Customer Retention
With Unitronics, there are no hidden costs. 
Software and technical support are always free. 
Nataly Turgeman, Unitronics global marketing manager:  
“Our customers stay with us—because of our high level 
of customer service, and because we re-invest most 
profi ts into R&D to produce products that match their 
requirements.” 

SAMBA™ - A New Market Category

USA.Sales@unitronics.com  |  Tel: 866-666-6033  |  www.unitronics.com  

ADVERTISEMENT
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As the innovators of the world renowned CAGE CLAMP® 
concept, WAGO® is the global leader in the design and 
manufacture of Electrical Interconnect and Automation 
products incorporating this screw-less, spring  
pressure, wire termination technology. Today, WAGO® 
offers an unrivalled range of products including PCB 
mount terminal blocks and connectors, PUSH WIRE® 
splicing connectors. chassis mount terminal blocks, 
DIN rail mount terminal blocks, relay modules, signal 
conditioners, interface modules, power supplies, HMIs, 
as well as PLCs, bus-couplers and I/O modules – a.k.a. 
the WAGO-I/O-SYSTEM.

CAGE CLAMP® an  
Industry Changing Concept   

1951 marks the beginning of 
WAGO’s success story. In  
this year, the first terminal  
block with spring pressure  
termination technology was 
born. This innovation led to the 
first PUSH WIRE® connection 
in 1968, and then in 1977 to the 

industry changing termination technology known as 
CAGE CLAMP®  - the universal connection technology 
for solid and stranded conductors.

In contrast to traditional screw-type termination  
technologies, WAGO’s screw-less, spring pressure  
termination technologies reduce wiring by up to 75%.  
Even more important is the fact that, because the  
 
 

 
clamping force automatically adjusts to the size of the 
conductor being terminated, it provides a highly reliable, 
maintenance-free connection that is independent of 
operator skill. The end result is a safe, secure,  
vibration proof, corrosion resistant, temperature  
cycling resistant, and cost saving connection every  
time – wire it once and forget it.

An Automation Company is Born 
The beginning of the 1990s signaled a shift from  
centralized control to decentralized control.   
Recognizing this and building on the success of its’ 
modular terminal blocks and electronics with CAGE 
CLAMP spring pressure technology, WAGO launched 
the industry’s first finely modular, slide in, fieldbus  
independent input/output system in 1995 – known 
globally today as the WAGO-I/O-SYSTEM (US patent 
5,716,241).  Since then, the WAGO-I/O-SYSTEM has 
grown to include programmable controllers, support for 
more than 16 fieldbus networks, and offers 400+ digital, 
analog, and special function I/O modules.

    
Recent Innovations 
Not resting on its’ laurels, WAGO continues to develop 
new innovative electrical interconnect and automation 
products.  Recent developments include; the  
WAGO-I/O-SYSTEM XTR for eXTReme applications  
such as -40° C to -70° C operating temperature,  
Perspecto – PLC + HMI all in one solution, and more.

WAGO: Innovations that make industry  
safer and more efficient

info.us@wago.com  I  800-DIN-RAIL  I  www.wago.us

ADVERTISEMENT

For eXTReme Applications… The WAGO-I/O-SYSTEM 750 XTR
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Yaskawa Quality: More than a Measurement... 
It’s an Experience. 

Yaskawa America, Inc.  |  Drives and Motion Division  |  1-800-YASKAWA  |  www.yaskawa.com

ADVERTISEMENT

We take quality personally at Yaskawa. Our drives  
and servo packages offer the highest MTBF in 
the world. The relationships we have with our cus-
tomers  ensure mutual benefi ts. The partnerships 
we cultivate with our distributors add value to the 
way we work  with you.  We hire great people and 
continuously train them to be able to serve your 
needs better. We deliver product on time. It works 
out of the box. We answer questions promptly and 
never back down from challenges. 

To us, quality means doing everything we can 
to make our customer, partner and employee 
experiences great ones. We commit to that 
philosophy every day. We make it happen. 
We can because, to us, IT’S PERSONAL.  

Variable Frequency Drives:
Yaskawa low voltage industrial AC drives offer 
the greatest selection of size and performance, 
with power ranges from fractional HP to 2250 HP.  
Yaskawa Commercial AC drives for HVAC 
applications combine reduced size and cost with 
step changes in performance and quality. They 
feature extensive parameter selection to enhance 
energy effi ciency and closed loop control.  

Motion Control Products:
Our broad product range of servo systems includes 
rotary, linear, and direct drive motors , matched 
with digital SERVOPACKS.  

These best-in-class servo systems can be matched 
with our single or multi-axis machine controllers 
for a system solution with the best quality and 
reliability in the industry.

We’re the only industrial drives and motion control manufacturer to win the Deming prize – the most 
prestigious quality award in manufacturing. But we know that tells only part of the quality story. What about 
innovative design, knowledgeable, responsive engineers who understand your business, and superior support 
and training?

Those crucial assets are a vital part of how a company is ultimately judged and what we mean by the 
Yaskawa Quality Experience. At Yaskawa, Quality is more than numbers, more than awards – it’s the total 
experience of purchasing and owning Yaskawa products and working with Yaskawa people.
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PRODUCT & LITERATURE SHOWCASE

Place your Classified, Literature
Showcase or Product Mart ads today! 

Contact: Iris Seibert at 858-270-3753 or ISeibert@CFEMedia.com

•  ± 0.03 to ± 0.05% Accuracy
• 1500Vrms Isolation
• Up to 240Vrms Input Protection

More Models, More Protection, Less Noise, Lower Cost

580+ different 5B, 7B, and 8B signal conditioners provide accurate, isolated Instrument 
Class® performance to ensure the integrity of your industrial automation, data acquisition, 

process control, and quality assurance systems. Custom modules available. 

Call 800-444-7644 or visit www.dataforth.com      

5B / 7B / 8B Signal Conditioning Solutions

• ANSI/IEEE C37.90.1 Transient Protection
• 3- to 6-Pole Low-Pass Filtering
• -40°C to +85°C Operating Temperature
• CSA C/US Certified & ATEX Compliant  
 (5B, 7B)
• C-UL-US Listed (8B)
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Bussmann’s Fuses Made Simple program aims to help control 
engineers select and specify the right fuse. Bussmann hopes to 
take the guesswork out of the selection process for branch circuit 
or control circuit (UL supplemental) fuses. Replacing control 
circuit fuses with six, voltage-based color codes can help make 

it easier to identify the right 
fuse needed for the task at hand. 
Control circuit fuses have many 
voltage ratings, ranging from 32 
to 600 V ac. Because physical 
size does not vary with voltage 
ratings, the most frequent cause 
of misapplication is due to im-

proper voltage selection, something this product aims to eradicate. 
Each fuse label has a unique identifying color band that represents 
the fuse’s maximum voltage rating. This eases the selection pro-
cess, simplifi es the replacement procedure, and enhances system 
safety. The control circuits help minimize the risk of misapplica-
tion by clearly and consistently indicating the voltage rating and 
interpreting rating on the fuse label. Critical fuse information is 
presented in an easy-to-read format to help speed replacement. 
Find the right circuit fuse in three steps: 1) Type—Select the fuse 
type. 2) Voltage—Select the voltage rating needed. 3) Interpreting 
rating—Verify that the interrupting rating of the fuse selected is 
suffi cient for the circuit application.
Bussmann
www.cooperbussmann.com/FMSCC
Input #200 at www.controleng.com/information

Select and specify control circuit fuses Capture and share real-time
meter data anywhere

PRODUCTSPRODUCTSsoftware &
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877-295-7057  �  www.acromag.com

Acromag Signal Conditioners & Ethernet I/O
We have the experience to 
help you solve your process 
monitoring and control 
challenges.

Get our new product guide today.
•  NEW! USB Transmitters & Ethernet I/O
•  4-20mA Isolators and Splitters
•  Ethernet, Modbus, Profi bus Remote I/O

stay
informed

Stay current  
with technology and  
trends in electrical,  
mechanical, instrumentation  
and automation.

To subscribe, visit 
www.controleng.com/subscribe

ce_stayInformed_QTR.indd   1 11/7/2013   11:56:56 AM

Fluke’s new app-based wireless system can capture, 
analyze, and share test and measurement data from re-
mote devices. The Fluke Connect system allows elec-
trical and maintenance personnel to wirelessly capture 
and transmit measurement data through a smartphone 
app to other plant personnel or other remote locations. 
The system allows for real-time data capture, trending, 
video and audio notes, and automatic transmission to 
cloud storage systems. The free app is available from 
the Apple App Store, and is expected to be available 
for Android devices this summer. 
The new system can be retrofi tted 
on 20 Fluke metering devices with 
four functions: 1) AutoRecord, 
which transmits measurements and 
infrared images to the Fluke Cloud 
for storing and sharing information. 
2) ShareLive can share measure-
ments in real time and get approv-
als or questions answered without 
leaving the fi eld. 3) EquipmentLog 
is a historian. 4) TrendIt allows 
technicians to instantly graph and 
trend data.
Fluke Corp.
www.fl ukeconnect.com 
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CFE Media Contributor 
Guidelines Overview

Content For Engineers. That’s what CFE 
Media stands for, and what CFE Media is all 
about – engineers sharing with their peers. 
We welcome content submissions for all 
interested parties in engineering. We will use 
those materials online, on our website, in 
print and in newsletters to keep engineers 
informed about the products, solutions and 
industry trends.

www.controleng.com/contribute explains 
how to submit press releases, products, 
images and graphics, bylined feature articles, 
case studies, white papers, and other media.

* Content should focus on helping engi-
neers solve problems. Articles that are com-
mercial in nature or that are critical of other 
products or organizations will be rejected. 
(Technology discussions and comparative 
tables may be accepted if non-promotional 
and if contributor corroborates information 
with sources cited.)

* If the content meets criteria noted in 
guidelines, expect to see it first on our Web-
sites. Content for our e-newsletters comes 
from content already available on our Web-
sites. All content for print also will be online. 
All content that appears in our print maga-
zines will appear as space permits, and we 
will indicate in print if more content from that 
article is available online.

* Deadlines for feature articles intended for 
the print magazines are at least two months in 
advance of the publication date. Again, it is best 
to discuss all feature articles with the appropri-
ate content manager prior to submission.
Learn more at:
www.controleng.com/contribute
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Most automation and process control 
projects provide an operator inter-
face presenting the current state of 
the system. These can range from 

the very simple to the extremely complex. The 
one aspect that they exhibit—perceived or real—
is a reflection of the total job quality. The qual-
ity of the graphics will certainly leave a lasting 
impression because they are in the operator’s 
view every day. Developing a guide on how to 
create graphics would fill volumes. On top of 
that, some customers have standards on how 
graphics are to be done. There are some design 
points, however, that go a long way in making 
graphical screens look polished.

Lines should be horizontal or vertical. 
Angled lines must appear intentional. Nothing 
looks worse than a line that has a slight “jog” in 
it. When lines are being used to represent process 
piping, lines meet to represent a “Tee” as well 
as touch the equipment to indicate connection. 
Pipes in reality do not just hang in the air.

There are two basic choices when using lines: 
straight lines and poly-lines. Which to use has occa-
sionally been a point of contention among design-
ers. In the end, the only thing that really matters is 
consistency and construction. If you’re using line 
segments, then, once again, they must meet.

Colors: The color of screen items has mean-
ing, and this should be uniform throughout the 
system. Nothing is more disconcerting than 
when the meaning of screen color changes when 
“Phase 2” is implemented for the same process 
element. For example, if water is blue on most 
of the graphics, it should be blue on all of the 
subsequent graphics.

Valves are typically shown on process 
graphics as a “bowtie.” The bowtie needs to be 
centered on the pipe and/or line. The line rep-
resenting the process piping is not to be visible 
behind the bowtie.

Text: First, it must be accurate. After accu-
racy, the rest is aesthetic. Align text appropri-
ately, and don’t assume that center alignment is 
appropriate for all cases. Pick one or two fonts 
and stick with them. By all means, do not change 
a font’s size by dragging the sizing handles, as 
some systems treat text as a drawing object and 
this can yield uneven results. Change text size by 
adjusting the font point size.

3-D and animated items: These items look 

great in the brochure. However, the excessive 
use of these types of items is distracting and con-
sumes needless screen space. When you throw in 
animated pipes, fans, motors, and other gizmos, 
the screen can be a “flashy” place—and not in a 
good way. Screens need to provide a quick refer-
ence of information. Flashing and moving items 
catch your eye. Therefore, use them only for 
important things, such as alarms.

Location: A screen needs to be developed 
around the center point. That doesn’t mean that 
the main equipment or device is in the center, 
but that the screen is balanced around that point. 
Allowing the operator to focus his or her atten-
tion on the center allows for smoother screen-
to-screen transitions. While developing the focal 
point around the center of the screen, keep cer-
tain elements consistent from screen to screen, 
such as menus and banners.

Spacing: Like location, this is somewhat 
subjective, but it needs to be considered. Simi-
lar or related elements need to be evenly spaced. 
Nothing looks worse than seeing valves and the 
associated tag name haphazardly spaced and 
scattered around a screen. Fields also need to be 
consistent so that they appear more grid-like.

Plan for the future: It is important to leave 
graphics that are easily maintained. There are a 
couple of things that most systems provide, such 
as Grid and Snap, which allow for rapid develop-
ment and ease in modification. These also help 
with most of the points mentioned above. These 
are provided in so many systems for a reason. Use 
them. You might not be the developer who does 
the next phase or modifications, but you might. 

In the end, none of these points will lead 
to a perfect system. Careful planning, layout, 
and execution will lead to a successful imple-
mentation. These points just make the system 
you deliver look professional and a cut above. 
Despite all of the wonderful, technical wizardry 
that you developed in the background, this is the 
lasting, visible impression you leave. ce

This information, originally a Real World Engi-
neering blog post at www.controleng.com/blogs 
was written by Jeff Monforton, a senior engineer at 
Maverick Technologies. 

- Edited by Jessica DuBois-Maahs, 
associate content manager, CFE Media, 
jdmaahs@cfemedia.com.

BASICSBASICS
Operator interface graphics 101

back to

Use these tips to create simple to complex operator interface graphics.

For related information 
search HMI design at

www.controleng.com

Go Online

‘ Careful planning,
layout, and
execution
will lead to a
successful 
implementation.’
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NOTEWORTHY

When our engineers work on a motion project with you, they share everything that’s in their 
heads. Sometimes that means turning over 100 pages of notes, formulas and drawings. Other 
times, it’s simply having straight forward conversations.

At the same time, Yaskawa customers share their proprietary knowledge because they can trust 
us. Because we give their challenges a lot of thought. Because when they talk to us, they know 
we are on their side.

Trusting the guys across the table from you with your most important product secrets. 
That’s noteworthy.
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seweurodrive.com / 864-439-7537

That’s right...our MOVIDRIVE inverter can 

speak at least six fi eldbus languages. It 

can also substantially reduce the load from 

your main PLC and drastically improve its 

performance - all with zero programming! 

Now, you can forget about C++ or C#. Simply 

enter your parameters and go. We understand 

that a fi eldbus system is a large investment. 

So, keep your bus and leave the driving to us!

Our MOVIDRIVE® 
is Sexi-lingual!
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