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Going for Gold(fish): Inside

The Campbell's Company’s
$160M Cracker Plant
Expansion

To enhance distribution in the
western U.S. — and set new

standards for packaging and capital

project execution — The Campbell's
Company has expanded its

Focused Manufacturing
Plant Shutdowns: Hope Is
Not a Strategy

The focused facility shutdown
approach, built around
comprehensive planning and
meticulous project execution,
transforms a potentially disruptive
shutdown into a highly productive
period for essential upgrades and

Selecting the Right
Plastic for Food
Processing Equipment

As throughput rates continue to
rise, so do the demands on
traditional materials, equipment
designers and maintenance
personnel. Understanding the
capabilities of a broader range of
equipment material options allows

JULY 2025
Vol. 97, No. 7

Using Digital Tools to Turn
Hidden Yield Issues into
Big Savings

Material loss analysis used to take
too much time and effort, but
manufacturers can get these
insights quickly and easily by

folding material loss analysis into a
digitalization strategy.

production facility in Richmond, improvements. for quality designs.
Utah.
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Regulatory Watch
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for Food Safety Equipment, Sensors and Ad Index
Software
Recent requlatory moves appear to
shift the burden of food safety to It wasn't that long ago that .
manufacturers, but theyre already maintenance systems were an Classifieds
taking steps to ensure quality food afterthought to control systems.
production —including designing Today, sensors and software
facilities with safety in mind. focused on maintenance run on
edge-based equipment, in parallel Masthead

with control systems.
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Trouble Brewing: Study Reveals
Presence of PFAS in Beer

PFAS in the food supply have long been a concern, but a recent study shows
that one of the world's favorite beverages can be susceptible to contamination.

PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS) have been a topic of concern, given their resistance to degradation,
their pervasiveness in the environment and their potential health effects.

Specifically, there has been much discussion about their prevalence in the food supply, since PFAS have been used as
coatings for non-stick cookware, gasket sealants for food processing equipment, and grease-proofers for paper and
paperboard food packaging. However, the industry has been phasing out the use of PFAS as grease-proofers for food
packaging.

The U.S. Food and Drug Administration (FDA) has conducted significant testing, taking 1,300 samples from a range of fresh
and processed food since 2019. The FDA notes that 97% of the samples of fresh and processed from its Total Dietary
Study did not contain PFAS. Of those that did contain PFAS, 54% of those were seafood.

In a 2022 targeted seafood study, the FDA found that 74% (60 out of 81) of the samples of clams, cod, crab, pollock,
salmon, shrimp, tilapia and tuna contained PFAS, but not at a level determined to be a health concern. Last year, the FDA
asked the seafood industry to provide scientific data and information on PFAS in seafood, the surrounding environment
and processing water, as well as mitigation strategies.

The FDA also tested bottled water in 2023 and 2024, detecting PFAS in 10 out of 197 total samples. The agency
determined that none of the levels of PFAS detected would have exceeded the maximum contaminant levels (MCLs) set by
the Environmental Protection Agency (EPA) if they were detected in public drinking water.

However, a recent study from RTI International, an independent scientific research institute, suggests that PFAS can find
their way into beer — especially if it was brewed in an area where PFAS have been identified in the public water supply.

Published in Environmental Science & Technology, the study involved testing plain lagers and ales, including popular brands,
international brands and beers brewed in areas where PFAS have been detected in the municipal drinking water.

Using a modified EPA Method 533, the study's first phase found that 11 out of 19 beers tested contained PFAS. Eightin 10
domestic beers brewed in areas with elevated concentrations of PFAS in drinking water —— specifically in North Carolina,
California and Michigan — had detections of at least one PFAS. One of the five popular national beers and one of three
international beers contained detectable PFAS.

The second phase included testing 15 beers, with samples taken from five different cans of the same beer whenever
possible. One or more PFAS were detected above the method detection limitin 13 of the 15 beers.

Broadly, the study’s authors note that at least one PFAS was detected in almost all of the analyzed beers, and that the
presence of PFAS weren't limited to those brewed in areas with PFAS in the drinking water. The study also revealed that
some of the beers had PFAS limits above MCLs recommended by the EPA.

This research not only indicates the presence of PFAS in beer, but also the need for brewers — especially small or regional
beer makers — to understand where their water comes from and how it's treated. Additionally, it underscores the
importance of employing strong filtration and testing protocols. Lead study researcher Jennifer Hoponick Redmon hopes
the modified method can help.

"Our adapted testing method offers a practical way to detect and address PFAS in beverages, including beer, which we
hope can reduce exposure to these chemicals and make future happy hours relatively safer and healthier,” she says. FE
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— WEBINAR — HOW TO STAY AGILE
ON DEMAND IN UNCERTAIN TIMES

Regulatory updates, supply chain shifts
and evolving consumer demands keep the
food and beverage industry in a state of
constant change. To maintain a competitive
edge and drive innovation, companies must
be able to develop and maintain products
with agility and accuracy.

Explore how digital tools help innovation
teams keep up with evolving requirements
and trends. Gain real-world insights from
our customers on how they were able to
shorten New Product Development (NPD)
cycles and simplify change management
with FoodChain ID’s solution.

SPEAKER:

BRANDON WRIGHT

Strategic Account Executive,
Digital Solutions

FoodChain ID

GAIN EXPERT INSIGHTS INTO:

»

»

»

Managing regulatory shifts & labeling challenges: From the loss
of key additives like Red Dye No. 3 to changes to FDA guidance
documents on food allergens in the U.S., evolving regulations
demand swift reformulation and labeling updates. Learn how to
streamline compliance reviews and avoid costly delays.

Navigating supply chain challenges: Ingredient shortages, shifting
tariffs and supplier changes make flexibility critical. See how
digital tools accelerate impact analysis, supplier collaboration and
reformulation, so you can pivot with confidence and keep products
on shelves.

Adapting to changing consumer preferences: With growing
demand for organic, non-GMO and clean-label products,
manufacturers must innovate quickly while managing cost and
compliance. Discover how automation enables faster, more
informed decision-making to align with market trends.
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As throughput rates continue to rise, so do the demands on traditional materials, equipment designers
and maintenance personnel. Understanding the capabilities of a broader range of equipment material
options allows for quality designs.
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DAVE SEILER, BUSINESS DEVELOPMENT MANAGER, CURBELL PLASTICS, INC.

NOWADAYS, IT'D BE DIFFICULT TO WALK AROUND A FOOD PROCESSING PLANT BLINDFOLDED without eventually
bumping into a piece of plastic — and for good reason.

The advantages of using plastics in food processing equipment are well-documented. While delving into these advantages
is outside the scope of this article, three commonly cited benefits of plastics include eliminating the need for lubrication
(which can trap and act as a contaminant), reduced weight relative to other materials (which can increase throughput
rates while simultaneously reducing energy costs), and increased system life through superior wear performance.

Given the benefits of plastics, choosing to use one in an application is often fairly straightforward. However, identifying
which plastic material to use can prove much more complicated. FDA-compliant engineering plastics, such as high-density
polyethylene (HDPE), ultra-high molecular weight polyethylene (UHMW), acetal, nylon, polyethylene terephthalate (PET)
and polyetheretherketone (PEEK), regularly compete for the same applications, but each material has distinct
performance characteristics.

Tensile Strength (psi) Flexural Modulus (psi) Coefficient of Linear Moisture Uptake (% at 24  Hardness (Shore D)

Thermal Expansion (in/in/  hours)
°F x 10-5)

HDPE 4,000 200,000 9.0 0.1 69

UHMW 3,100 110,000 11.1 slight 64

Acetal 10,000 420,000 6.8 0.3 83

Nylon 12,400 410,000 4.5 1.2 80

PET 11,500 400,000 3.9 0.1 87

PEEK 14,000 990,000 2.6 0.5 85

Source: Curbell Plastics

HDPE is the cheapest material of the group. When the higher strength, broader temperature resistance or enhanced wear
performance of higher-performance plastics are not required, HDPE is frequently specified. Mass market components
such as cutting boards, food trays and cabinetry are often made of HDPE for this reason. On food processing equipment,
HDPE machine guides are especially popular, though other HDPE components abound.

Despite its popularity, HDPE has its shortcomings. Notably, it is susceptible to warping or creeping at elevated
temperatures. In addition, HDPE has been found to be roughly 100 times less abrasion-resistant than UHMW [1].

Besides exhibiting extreme abrasion resistance, UHMW also boasts a low frictional coefficient. It can handle higher loads
than HDPE, making it a logical upgrade for applications such as sprockets, bearings, wear strips and conveyor guide
components. Specialty-filled grades of UHMW are available for higher load applications, such as the curved portions of
high-speed conveying systems.

Another advantage of UHMW is its cold temperature performance. UHMW maintains ductility and impact resistance
under freezing conditions, often making it a strong candidate for components used in chillers and related equipment.

Acetal and nylon represent a significant increase in strength and stiffness from HDPE and UHMW. These materials can
also stand up better to elevated temperatures experienced during steam cleaning operations.

As we observed with HDPE and UHMW, unlike with metals, the hardness of a plastic material is not directly indicative of its
abrasion resistance nor its wear performance. In fact, acetals typically report higher hardness values yet exhibit less
abrasion resistance than comparable (unfilled) nylons. In addition, under more demanding pressure and velocity
conditions, nylons have been shown to wear at roughly half the rate of acetal materials in dry environments [2].

Despite the potential wear advantages, unfilled nylon materials are hygroscopic. At saturation, these materials are
capable of absorbing upwards of 8% moisture by weight, which corresponds to 2-3% dimensional change. While complete
saturation may be of more academic than practical interest, even in an environment with a relative humidity of around
50%, unfilled nylon tends to absorb around 1.5-2% moisture by weight [3].

Although every material discussed in this piece is readily machinable, acetal is widely regarded as the easiest plastic to
machine. It is also readily obtainable in blue color for enhanced optical detectability.

It is important to work with a knowledgeable supplier when exploring alternate versions of FDA materials. Just because a
material is listed as compliant with industry regulations (such as the FDA), it does not automatically mean that the
material is compliant in any form. For instance, molybdenum-filled nylon is not FDA-compliant from all sources. In the
same way, pigmented materials (black, blue, etc.) require appropriate pigments to maintain relevant compliances, so not
all blue-colored acetals are automatically “food grade.”

When acetal and nylon lack the required dimensional stability for an application, PET becomes a viable option. PET
provides increased sliding wear resistance over acetal and nylon. For even more demanding sliding wear applications,
FDA-compliant grades containing a fluoropolymer additive with greatly reduced friction are commercially available.

Dave Seiler

is a business development manager for Curbell Plastics who focuses on high-performance engineering
plastics. Born into a family of plastics professionals, Seiler has been involved with performance plastics his
whole life. Seiler spends much of his free time reading academic literature on a diverse base of polymer
materials. Seiler has an extensive background in polyaryletherketones and handles Curbell's DuPont Vespel
Polyimide product line. Much of his work involves helping companies identify the best plastic materials for
their applications in order to achieve quality improvements and cost savings.

PET displays broader chemical resistance to acids than acetal or nylon but is more prone to brittle fracture after extended
exposure to strong caustics. PET is also susceptible to hydrolysis in the presence of continued exposure to steam.

The last material on our list is PEEK. PEEK isn't prone to creep, it doesn’t absorb a ton of moisture, nor is it susceptible to
hydrolysis. The disadvantage of PEEK is simple: it's expensive. Very expensive. For a stock shape, on a dollar per pound
basis, PEEK costs roughly 15 to 20 times as much as acetal.

That said, downtime is also very expensive, so sometimes PEEK ends up being the lowest cost option. PEEK components
are reliable and can operate continuously in environments as hot as 480°F. PEEK has even been shown to wear at less
than one-fourth the rate of nylon in rolling contact situations [4].

As food processing throughput rates continue to rise, so do the demands levied not only on traditional materials, but also
on equipment designers and maintenance personnel. Understanding the capabilities of a broader range of material
options allows for quality designs that stock our shelves and keep our food clean.
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1. Budinski, Kenneth. Resistance to particle abrasion of selected plastics. Wear, Elsevier, 1997, p. 304.
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3. Sepe, Michael. “Dimensional Stability After Molding: Part 4.” Plastics Technology. Plastics Technology, 25 Mar.
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4. Harras, M., et al. Tribological behavior of selected engineering polymers under rolling contact. Tribology
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Engineered from the ground up to provide unsurpassed performance in food processing facilities.
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BY COLE KRAUSE, STEPHEN SCHICKER, DANIEL SORENSEN AND MATTHEW STAGEMEYER

PRODUCTION IS THE LIFEBLOOD OF MANUFACTURING FACILITIES. Whenever production lines stand idle, facilities are
losing money.

But occasional shutdowns are inevitable and sometimes necessary. Whether for maintenance issues or for facility
expansion to accommodate growth, production pauses have a critical role to play in the long-term success of those
facilities.

The question that owners and operators must therefore answer is how to minimize shutdowns while wringing the most
benefit out of those periods. The solution frequently being turned to is focused shutdowns. These provide a high-impact
opportunity for manufacturing facilities to implement essential process updates and upgrades with minimal downtime,
managing risks so facilities come out of the shutdown predictably.
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UNDERSTANDING FOCUSED SHUTDOWNS

These outages, when meticulously planned and executed, minimize downtime and maximize the value derived from the
limited operational pause. Work plans are developed down to the hour, with activities — such as maintenance tasks,
equipment replacements and inspections — continuing 24/7 during the shutdown window. Successful implementation
hinges on comprehensive planning and seamless coordination among all stakeholders, which can include everyone from
corporate personnel to the plant and operations teams and beyond.

These shutdown opportunities are limited, depending on the industry and operational needs, and require close
collaboration across multiple teams. Critical updates may include tie-ins to utility systems, new process or utility
equipment, and necessary maintenance activities that would significantly hinder normal operations. The goal is to
consolidate as much work as possible within those few-days-long windows.

Effective collaboration is critical to the success of the planned outage and should include key team members, such as
project stakeholders, subcontractors, vendors and facility personnel. It can be too easy to overlook some people or
functions that might not have significant activities during the outage but play an important role at the beginning or end of
the shutdown. Open communication channels and regular meetings keep everyone informed of the project's progress
and any potential issues. Clear communication and collaboration minimize misunderstandings and see that all parties are
working toward the same goals.
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RISK ASSESSMENT AND MITIGATION

Shutdowns present inherent risks that must be managed proactively. Owners face challenges, such as lost production
time, concerns over product quality due to system disruptions, and staff safety risks associated with high-intensity work
environments. Project budgets and schedules must be met to avoid overruns and costly extended downtime.

Stakeholders supporting focused shutdowns also must navigate significant risks, including tight time constraints with
minimal scheduling flexibility, safety hazards resulting from craft congestion and overlapping work activities, and quality
assurance challenges under compressed timelines.

Especially at food manufacturing facilities, good manufacturing practices (GMP) play a role in managing risk. GMP can
influence everything from how workers dress to what types of equipment can be used to lower risks and avoid
contamination. It's important to factor equipment options into plans early since it can take extra time to source specialty
equipment.

Proactive risk management, including detailed planning and early coordination, mitigates these risks and enables smooth
execution of the shutdown and return to operation.

It is not unusual for timelines to change, but it is critical that they don't change too close to the outage date. Preliminary
plans might be built around a set duration, only for the shutdown dates to get shifted as they approach or for the window
to grow or shrink. In light of this, flexibility is essential for all parties, taking into consideration how shifting timelines will
affect the craft involved, plant support personnel and more. One of the highest risks for the owner is production not
coming back on as planned.

Quality assurance plans provide a framework for maintaining project standards. Vendor inspections help verify that all
equipment and materials meet specifications before installation begins. Visiting fabrication shops to perform factory
acceptance testing can validate that equipment is built and performs as specified, flushing out any problems well before
crunch time.

These efforts help teams avoid nightmare scenarios in which equipment ships late or is built incorrectly. If customized,
new equipment doesn't fit perfectly when the old equipment is pulled out, that poses grave risk to the success of the
project, especially when there are mere days to pull off the work.

A thorough risk assessment should identify and mitigate potential problems, considering a wide range of factors,
including equipment failures, material shortages and unforeseen complications. For each identified risk, the plan should
include strategies for mitigation and contingency plans to address any issues that may arise.

SAFETY CONSIDERATIONS

Shutdowns require strict safety management to protect both personnel and assets. Permit requirements, such as
lockout/tagout (LOTO) and hot work permits, must be met to maintain safe working conditions. All of this must factor into
planning, as safety considerations go hand in hand with risk mitigation strategies.

Planning for safety in the execution of the outage is important for everyone involved. The high probability of overlapping
activities affecting craft and frontline personnel working within limited spaces makes detailed planning vital.

Safety is a non-negotiable element of success.

Managing crew fatigue is also critical — overworked personnel are more likely to make mistakes that could jeopardize
safety or project success. Planners must take into account the number of people in a given space and the hours they are
present in order to avoid conditions that could create an unsafe environment.

Sanitation is another consideration that can be too easy to overlook. Hazards like combustible dust or slippery, oily
surfaces can create unsafe working conditions if not properly addressed. Appropriate planning should include scheduling
time for a thorough cleaning before work begins. It's equally important to allocate time for operators to sanitize the
workspace after completing their tasks. This not only helps maintain a safe environment, but also protects product
integrity before the area returns to production.

LAYING THE GROUNDWORK

It's hard to imagine a successful focused shutdown without the efficiency benefits of an integrated engineer-procure-
construct (EPC) project delivery approach. Engineers need to know details of how the work is going to be executed
because that has a strong influence on the detailed design work. Seamless integration among engineering, construction
and project controls personnel provides invaluable transparency for this purpose.

Engineers also should be on-site or at least available for on-call support leading up to and then during the shutdown,
when there’s no time for a full-fledged request for information (RFI). This immediate availability is crucial for addressing
unexpected issues promptly and maintaining the project timeline.

Front-end planning (FEP) is a critical phase that strongly influences the overall success of a focused shutdown. This phase
begins with careful scope definition that reflects budget considerations. This establishes the basis for detailed engineering
design, procurement of necessary materials and equipment, and the development of a comprehensive schedule.
Thorough FEP minimizes the risk of delays and coordinates efforts to see that all necessary components are available
when needed. This proactive approach is essential for keeping the project on track and within budget.

Timely procurement of equipment and materials is critical. Securing these items well in advance of the shutdown
minimizes the risk of delays caused by supply chain issues or unexpected shortages. This allows the team to see that all
necessary components are readily available when the shutdown begins so work can proceed smoothly and efficiently.

OPTIMIZING THE TIMELINE

Effective scheduling is at the core of a focused turnaround effort. The schedule should be meticulously planned to
optimize the use of available time so all tasks are completed within the allotted window. This requires careful
consideration of task dependencies and potential bottlenecks. Any potential impact to processes or affected utilities must
be assessed and addressed well in advance.

Scheduling shutdown activities in hour-by-hour increments is the foundation that makes it possible to accomplish
extensive project work within the tight shutdown window, optimizing sequencing for maximum impact. Planning for
multiple trades working on different activities on equipment within a congested workspace is akin to a coordinated dance.
Everyone needs to know exactly where they need to be at any point during the shutdown.

Pull planning is a valuable tool at this stage. This method involves bringing all relevant stakeholders together. Beyond
understanding the current state and future state, everyone is engaged in planning the work to achieve buy-in. No single
party dictates the sequence. It is a collaborative effort to develop an achievable schedule that all believe can be
accomplished.

Some of the common time-saving strategies that may be employed include prework, prefabrication of critical systems,
close evaluation of resource allocation, and shift planning to avoid overworking individuals dealing with stressful
situations over the course of a few days of 24/7 project activities.

SETTING THE STAGE FOR SUCCESS

Pre-shutdown activities, meetings and reviews are crucial for maximizing the efficiency of the shutdown itself. These
activities can include tasks such as prerouting electrical cabling or piping, installing protective barriers, and preparing
equipment for the upgrade or maintenance. By completing these tasks before the shutdown, valuable time is saved
during the critical outage window. This allows the team to focus on core tasks during the shutdown, leading to a more
efficient and effective process. These pre-shutdown activities can significantly reduce the overall downtime required for
the project.

Pre-shutdown readiness reviews, scheduled at a regular cadence leading up to the outage, serve as key go/no-go decision
points. All stakeholders must understand the plan — and their roles within it — and approve. Everyone must also be
ready for what follows the shutdown. One of the biggest overall risks of a focused shutdown is that the plant might
struggle to run at rate upon startup. Success depends on the strength of the entire team; every role is indispensable to
achieve the intended objectives. Startup and turnover planning are just as important as the execution of project work
during the shutdown.

Attention to every detail of the timeline minimizes the risks of surprises. Scheduling too much time for the shutdown can
be as problematic as scheduling too little time. While downtime is a financial drain, early completion could resultin an
idling plant that hasn't been crewed appropriately for the resumption of operations. Maintaining open lines of
communication with the owner — such as through daily status updates — can help identify opportunities for an early,
well-coordinated restart if progress allows.

Hope is not a strategy. No one should start an intentional shutdown unless and until all parties know exactly what they
are going to do during the shutdown window. Every possible base should be covered and addressed in advance.

The focused shutdown approach, built around comprehensive planning and meticulous project execution, transforms a
potentially disruptive shutdown into a highly productive period for essential upgrades and improvements. The result is
more efficient and reliable operations, maximizing return on investment and minimizing operational disruptions while
predictably emerging from the shutdown. FE
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Material loss analysis used to take too much time and effort, but manufacturers can get these insights
quickly and easily by folding material loss analysis into a digitalization strateqgy.
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BY GREG SCHMIDT, SALES DIRECTOR OF INFORMATION SOLUTIONS, ROCKWELL AUTOMATION

KEEPING A LID ON COSTS IS A TOP PRIORITY TODAY as companies contend with high material costs, fluctuating energy
prices and economic uncertainty. One area that's ripe for improvement and can deliver significant savings is yield
optimization.

Sub-optimal yield can happen for a variety of reasons. However, businesses can only pinpoint where and why giveaway is
happening if they can collect and correlate the right data. This is where many food producers fall short.

Getting a grasp on elusive yield issues and addressing them in real time is now an achievable reality. Producers can gain
immediate visibility — not days or weeks after the fact — by unifying disparate data, creating actionable insights from that
data and using digital tools to address yield issues at their source.

A DEEPER UNDERSTANDING OF YIELD LOSSES

Overall equipment effectiveness (OEE) is the gold standard for measuring how assets and the people operating them
perform against target. And it can reveal the culprits of yield loss, like machine stoppages, performance anomalies and
quality variances.

But OEE alone doesn't tell the whole story of yield losses. It only articulates what's happening at the machine level. It
doesn't provide insights into what's happening deeper at the material level.

By tracking the journey of materials - from initial allocation and various transactions all the way to packaging - you can
gain insight into where losses are occurring. This material loss analysis, combined with OEE, can give a complete picture of
both yield losses and the production issues causing them.

With these insights, you can create focused efforts to address the losses. You may even find you can shift to a zero-based
analysis approach, where giveaways are no longer simply accepted as a cost of doing business.

Historically, a key barrier to material loss analysis was that it took too much time and effort. But now, you can get these
insights quickly and easily by folding material loss analysis into a digitalization strategy.

DIGITAL TOOLS TARGET YIELD-LOSS ISSUES

A manufacturing execution system (MES) enables material loss analysis. It can collect real-time data from food
manufacturing control systems to track food products from raw materials to finished products.

In the past, deploying an MES for material loss analysis was a complex, highly customized process that could take well
over a year to complete in one plant. Modern MES platforms delivered as a software as a service (SaaS) standardize much
of the process, including what's being collected from control systems, interface designs and transactions with business
systems.

This approach is easier, less expensive and can cut project times down to three to six months.

Once you have access to your material loss analysis from your MES, you can deploy targeted solutions to address the
root-cause issues. Al, in particular, holds great potential to mitigate yield losses while also increasing production

efficiency.

OPPORTUNITIES FOR USING Al TO OPTIMIZE YIELD INCLUDE:

Closed-loop control of single operating units: A good place to start an optimization effort is with Al-based technologies
that can improve the performance of a single machine.

For instance, optimizing fillers to minimize giveaways is a common challenge. An Al-based filling solution can use
operating condition variables, such as speed, pressure and temperature, to predict the weight of product being put into a
container. The solution can then use this information to make real-time control setpoint changes and optimize the
process without any manual intervention.

This ability to achieve accurate fills on every product can help you realize big savings over time. One mayonnaise maker
used an Al-based filling solution to fill packets with more than 99% accuracy. This helped the brand reduce overfill
giveaway by more than 50% while also reducing the amount of product lost to underfilling.

SYNCHRONIZED CONTROL OF MULTIPLE OPERATING UNITS: Al can also help optimize yield across a larger production
line or process.

A model predictive control (MPC) solution, for instance, can monitor what's happening at various points in production and
make control adjustments upstream or downstream to optimize yield. It constantly assesses current and predicted
operational data and adjusts control targets when needed to reduce process variability.

One global dairy producer used MPC to optimize control of a drying process to ease regulatory compliance. Using sensor
data, the MPC made predictive control adjustments throughout the line to reduce moisture variability and raise dryer
throughput. This helped the dairy producer reduce quality variability by up to 42%.

ENHANCED MOTOR CONTROL: Drives learn a lot about the motors they control, including when they're experiencing
anomalies. Knowing what your drives know can help you identify and address issues in their early stages. However, the
sensors needed to get these insights have traditionally been cost-prohibitive.

Al-based solutions for virtual frequency drives create soft or virtual sensors that monitor the electrical signals for assets,
such as pumps, fans and blowers. This can help food producers detect and identify anomalies, ranging from a loose or
misaligned blade on a fan to a viscosity change on a pump to a ball-bearing fault in a motor.

With these insights, you can quickly address production anomalies, possibly before they impact yield.

OTHER OPPORTUNITIES

In addition to Al, several other digitalization tools and tactics can help you optimize yield.

For starters, your MES can do more than enable material loss analysis. It can also improve how operators work. For
example, it can provide exception-based reporting so workers can quickly identify yield issues without needing to sift
through large volumes of data. And it can give staff quick access to files, like CAD images, to quickly troubleshoot machine
issues.

A digital twin, or virtual replica, of a machine, process or entire plant can also help you optimize production and reduce
yield losses. Because a digital twin can realistically model and simulate how production operations run, it can help you
identify and remove inefficiencies and waste from new production lines, process changes and product recipes.

A digital twin can also accelerate simulations of operations to uncover yield issues that happen infrequently. For example,
an issue that only happens once a month in the real world can happen several times in mere seconds in a virtually
simulated environment. This can make it easier to identify the root cause of issues.

Additionally, all these technologies capturing crucial knowledge about your operations helps create an insurance policy
against worker retirements. Now, if an experienced worke