
Application Story: 
PROFINET Enables Increased Flexibility in Aerospace Manufacturing 

To watch a Fori Automation Automated Guided Vehicle 
(AGV) operate is to witness an engineering marvel: 
Steadily moving up to two feet per second across the 
floor of an aerospace manufacturer’s cavernous 
production facility, one carries a 30-ton, 60-foot-long 
wing frame for a commercial jet aircraft to its assembly 
point. With the payload worth several million, the AGV 
must be controlled precisely, which it is – to within five 
millimeters. And with workers walking all around, it 
must operate safely, which it does – using warning 
horns and lights, e-stops, laser scanners and pressure 
bumpers, all governed by an onboard safety PLC. 

An orchestrated performance 

According to Greg Stegner, Fori Automation controls 
project leader, synchronizing the control and operation 
of a large number of AGVs at the same time on one 
plant production floor gets complicated quickly. 

“The AGVs typically move through large plant spaces 
doing different tasks with workers walking all around,” 

he says. “It’s not just the floor configuration that 
loaded AGVs have to navigate but also drawbridges, 
overhead cranes and other elevated fixtures a plant 
may have. Plus they must constantly communicate 
with other plant systems, and these communications 
must never be interrupted while the AGVs are 
underway.” 

 

To choreograph all this complexity, Stegner said 
customers had been using a mix of tethered and 
wireless human-machine interfaces (HMIs). “In the 
past, tethered HMIs worked fine but you’ve got to 
manage the cords well,” he says. “But then the cords 
fail, they break, they’re messy, you have to coil them 
up and store them, so we needed an all-wireless HMI 
that was easy to learn and use, as well as secure, 
reliable and uninterruptible.” 

Stegner found the PROFINET network 
easy to set up. “I was up and running 
in a couple hours on my own.” 

“I needed to combine 
motion, safety, 
and wireless. 
PROFINET does that.” Fori Automation: Detroit, Michigan 

—Greg Stegner, Controls Project Leader 



Clearly the time had come, Stegner says, to 
consolidate the communications and control for future 
customer deployments of Fori Automation’s AGVs onto 
a single wireless local area network (WLAN).  

Ensuring integrity and security 

Stegner and his team chose to deploy a PROFINET-
based industrial wireless Ethernet network using the 
5GHz spectrum. He says this spectrum provides much 
more security and far more channels than 2.4GHz, his 
other wireless option—nine channels versus three. 
“Most mobile end-user devices operate in the 2.4GHz 
range, so their radio interference can compromise both 
the integrity and security of our wireless 
communications,” he says. “Not only can that create 
control problems, but military work forbids it.” 

Although other industrial Ethernet protocols are 
available, PROFINET is the world leader with almost 
five million nodes in operation. It uses Ethernet’s 
TCP/IP standards for non-time-critical 
communications, like diagnostics, but adds 
deterministic channels to achieve real-time 
communications in as little as 31.25 microseconds. 
This fact was critical to Fori’s application requirement 
that wireless communications among all AGVs in any 
given deployment—up to 50 in all—be uninterruptible. 

For added safety, he added PROFIsafe, the first 
communication standard in accord with the IEC 
61508’s safety requirements. It enables transmission of 
both standard control as well as safety-related data on 
a single channel. 

Three-layered architecture 

The solution’s overarching architecture comprises 
three layers: 

(1) The AGV control layer, including onboard 
controls and an off-board wireless HMI control 
console; 

(2) The plant coordinator layer that plays “traffic 
cop,” as Stegner puts it; and 

(3) The plant’s IT infrastructure and systems, 
including its manufacturing execution system 
(MES) and enterprise resource planning (ERP) 
software, like SAP. 

To control the AGV’s onboard safety functionality, Fori 
Automation uses a Siemens interface module with SIL-
3 failsafe CPU functionality. This device controls the 
AGV’s warning horns and lights, its E-Stops, laser 
scanners and the pressure bumper that skirts the 

AGV’s perimeter. The AGV’s guidance sensors and 
positioning are connected to the AGV’s servo drives. 

Operators provide human control of the AGV using a 
hand-held Siemens Wireless Mobile Panel HMI device. 

Plant-wide wireless coverage 

Both safety and control devices communicate via 
PROFINET to a managed switch that’s connected to a 
wireless client. This onboard client then communicates 
over the 5GHz spectrum to fixed-mounted access 
points (APs), which are IP65-rated, so they can 
withstand the most punishing industrial environments. 
These are located in regular intervals throughout the 
plant, usually in a plant’s rafters or ceilings for 
maximum range with overlapping radio signaling to 
prevent any coverage gaps. 

Historically, AGVs were guided in a fixed circle by a 
large induction loop, making it difficult to change or 
add new routes. Lacking real-time communication, 
functionality and flexibility were limited. With 
PROFINET, continuous communication between the 
AGV and the plant’s master PLC is possible every step 
of the way, providing much greater flexibility of 
movement and positioning of travel circuits within a 
plant. 

 

Stegner found the PROFINET network easy to set up. 
“You open a browser and follow a series of wizards 
that walk you through the process. It gives you all your 
wireless and security settings,” he says. “I was able to 
get it up and running in a couple hours on my own.” 

Increased flexibility 

With the PROFINET-based wireless solution, Stegner 
says that Fori Automation can now deploy as many as 
50 AGVs across a single customer plant, almost three 
times as many as previously. This provides its 
customers with much greater flexibility, he points out. 
“Typically, in-plant conveyance systems are straight-
line designs, but with our AGVs that can move in all 
directions and around corners, plant operators can 
make much more efficient and flexible use of their real 
estate.” 

An important corollary benefit of this flexibility, he says, 
is that it enables industrial and plant engineers to think 
differently about plant floor layouts. “If they have no 
constraints on how they develop floor plans, then they 
can optimize them for maximum output. They can also 

“All of that adds up to a much greater 
competitive advantage for us and, 
ultimately, for our customers.” 



modify floor plans much more quickly and easily to 
accommodate new production requirements.” 

By eliminating tethered HMI controls, Stegner says that 
operating the AGVs is much easier, without having to 
worry about cables breaking, storing them or, worse, 
workers tripping over them. In addition, the tight 
integration of the onboard safety PLCs with the various 
safety sensing and warning devices along with the 
extended wireless integration with controls and 
operation of other AGVs and plant systems 
dramatically improves plant safety. “PROFINET has 
also expanded our diagnostic capability,” he says.

Focused on open standards 

Stegner adds that the seamless interoperability of the 
PROFINET components dramatically reduces the time 
needed by Fori Automation’s engineers to design, 
engineer and test customers’ AGV solutions, especially 
customized ones. “Fori Automation is dedicated to 
open standards,” he explains. “This lets us tailor more 
of our solutions to our customer requirements than our 
competitor’s one-size-fits-all ‘black-box’ AGV 
products, so we can provide better solutions at less 
cost and more quickly. All of that adds up to a much 
greater competitive advantage for us and, ultimately, 
for them.”  

 


