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Al's Role in Preventative Maintenance

As part of its State of Industrial Maintenance report, MaintainX recently surveyed maintenance
professionals across the U.S. and Canada with the goal of understanding the obstacles they
face in 2025 and beyond.

MAINTENANCE PROFESSIONALS HAVE AN INCREDIBLY IMPORTANT JOB: keeping production lines and facilities
running no matter what challenges are thrown at them.

But what do those challenges look like? And how can they be overcome?

MaintainX aims to find out. As part of its State of Industrial Maintenance report, the maintenance and asset management
platform recently surveyed 1,320 professionals across the U.S. and Canada with the goal of understanding the obstacles
they face in 2025 and beyond.

Co-founder Nick Haase, who recently discussed SOP generation on The Food Engineering Podcast, notes organizations
want to move to a predictive maintenance approach, but that's often easier said than done.

“They're struggling to break free from firefighting,” Haase writes. “Preventive maintenance is a goal for most teams — 71%
say it's their primary strategy — but reality often falls short. Less than 35% actually spend most of their time on planned
tasks. This isn't laziness or lack of ambition. It's because their best intentions keep colliding with challenges like aging
equipment and talent shortages.”

Specifically, 13% of survey respondents note they spend 60% or more of their time conducting planned maintenance
activities. Just over a fifth (22%) say they spend 41-60% of their time on planned maintenance, while 26% spend 21-40% of
their time on scheduled maintenance. The majority of surveyed professionals — 32% — say they spend less than 21% of

their time on planned maintenance.

Unplanned downtime is a major concern, but MaintainX has good news to report there: 74% of surveyed respondents
reported stabilization or decrease in unplanned downtime over the last year.

However, 31% of survey respondents note their downtime costs had increased, while 49% say their downtime costs
remained the same. Just one in five survey respondents say their downtime costs decreased, despite experiencing a drop
in unplanned downtime. MaintainX points to three main drivers for increasing downtime costs: machine wear and tear,
rising costs of parts and shipping, and labor costs.

What can organizations do to make the most of their maintenance time and decrease downtime costs? MaintainX
recommends embracing artificial intelligence (Al). For example, Al can help with work order management and scheduling,
maintenance cost tracking and optimization, and predicting equipment failures before they happen.

Organizations are already exploring the use of Al in their operations — 14% of survey respondents report evaluating Al
options, 7% plan to implement it within the next 12 months, and 12% are in pilot program testing. Meanwhile, some
manufacturers have more experience with Al, as 15% use Al in specific areas, while 17% use it across multiple
maintenance processes.

Those who utilize Al are experiencing benefits. Nearly 40% cite knowledge capture and sharing as the top advantage, but
they also point to reduced unexpected equipment failures, improved maintenance scheduling, more efficient work order
completion, improved safety compliance and making data-driven decisions as other benefits.

Certainly there are barriers to implementing Al — budget constraints, lack of technical expertise and cybersecurity
concerns — but as organizations seek to optimize their maintenance operations, Al appears to be a critical option to
consider. FE
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The future of warehousing lies in intelligent automation, and the path to success requires a
strategic and comprehensive approach that integrates operational assessment, process design,
commissioning, and well-executed go-live and ramp-up phases.
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BY JORDAN KOPP AND DAVID CAMPBELL

THE AUTOMATED WAREHOUSES OF THE FUTURE WILL BE MORE THAN MERE STORAGE SPACES; they will be dynamic
nodes in global networks, orchestrating the flow of goods with unprecedented precision and speed. Developing an
automated warehouse is a complex endeavor that requires a holistic approach to create operations that are not just
automated, but also intelligent, adaptable and future-proof.

When master planning, operations should be designed from the inside out. That starts with putting process first.
Following this approach helps produce designs for facilities that are more sustainable, safer and more efficient.

Design should begin with reviewing current operations, documenting historical data and developing projected growth
plans. These are critical steps that will form the foundation of the automated warehouse functions. Utilizing historical and
forecasted data to understand the required throughput and capacity is essential and cannot be emphasized enough.

Determining the number of daily shipments and the amount of on-hand inventory a warehouse should carry, along with
defining the material to be handled, significantly impacts the choice of automated technologies for the ultimate
warehousing solution. Recognizing that changing business factors and additional opportunities can influence business
requirements and should be considered for flexibility and growth must be considered early in the operation assessment.

David Campbell leads design and construction for automated
warehousing solutions throughout the U.S. He has over two decades of
experience in delivering turnkey automation projects in several
industries. Dave's deep understanding of facility operations,
automation technology, intelligent warehouse logistics and materials
handling allow him to bring unique perspective to the challenges clients
face when implementing turnkey automation projects.

ROADMAP FOR AUTOMATED WAREHOUSE EFFICIENCY

To achieve a successful process design that drives operational excellence, it is important to define clear, measurable
objectives. Understanding the performance targets of the automated system, aligning technology with business
requirements, and planning for future growth and flexibility allows you to establish robust specifications for the
warehouse process.

Every effective design begins with identifying the optimal process flow. Consider the following steps as you work to
integrate automation technology into your operation:

e Define a flow that minimizes delays and achieves the ideal cycle time.
e |dentify potential risks and develop comprehensive mitigation strategies.
e Revise the process flow to reduce risks or introduce effective control measures.

e Infuse safety into every stage of the design by documenting risks, applying risk-reduction measures and verifying
compliance with all applicable safety standards.

e Evaluate the necessary integration of system devices, warehouse execution systems (WES), warehouse
management systems (WMS) and enterprise resource planning (ERP) software.

e |ncorporate data tracking systems that provide real-time feedback on system health because such tools support
informed decision-making and enable thorough root cause analysis.

Choosing the appropriate automation technologies requires a data-driven approach that aligns with business needs. This
involves verifying the selected automation tools addressing specific operational pain points while balancing cost and
complexity. Be sure to opt for systems that enhance operational efficiency and can grow with your business. Additionally,
collaborate with reliable automation partners who can help optimize technology implementation.

Jordan KOpp is a project manager and industrial automation
specialist at Burns & McDonnell. With a background in biotechnology and
experience as an automation engineer and consultant, he manages all
stages of automation projects, including planning, design and installation.

SYSTEM VALIDATION AND QUALITY ASSURANCE

For successful commissioning of an automated warehouse system, the business needs of the end user must align with the
capabilities of the automated system. Commissioning the automated warehouse breathes life into the system, confirming
that all system elements function as designed. Due diligence must be taken to test all devices and all aspects of the
software functionality and integration.

When commissioning an automated warehouse system, it is important to have a clear plan containing the functional
requirements of the system’s hardware and software, as well as the testing procedures that will be utilized to verify the
system. Seeing to it that all systems are installed and connected to specifications is the first step. The automated
warehouse system must be validated for compliance with all governing safety regulations.

Testing communication among system components, control networks and software systems is a necessity, as is assessing
functional specifications related to the data exchange of the WES, WMS and ERP software. The data must be verified for
accuracy, inventory tracking and order processing. Being able to validate the data exchange and the physical outcome of
the commands supports successful system commissioning.

Contractually, commissioning is crucial. Collecting accurate data on system performance — such as throughput speed,
load handling capacity, inventory accuracy, system reliability and uptime — is essential for determining the effectiveness
of system design. Completing testing and commissioning is the first step to a successful go-live.

Greenfield Projects
Renovations & Additions
Automated & Semi-Automated
Sanitary Upgrades - Ready-to-Eat

Building for food safe processing and
temperature-controlled storage requires precision
and expertise. Fisher’s integrated design | build
group is ready to go to work for you.
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Current Projects Include: AgReserves - Cavendish Farms - Darigold - Hempler's Meats - Insernio’s - McCain Foods - Plymouth Inc. - Schenk Packing - Simplot Company - River Point Farms - Trident Seafoods

DESIGN CIVIL CONCRETE FOOD PROCESS PLANNING THERMAL ROOFING

WWW.FISHERCGI.COM | 360-757-4094 | INFO@FISHERCGI.COM

TRANSITIONING TO FULL-SCALE OPERATIONS

The go-live and ramp-up phase is critical for transitioning your automated warehouse from testing to full-scale operations.
This stage sets the foundation for seamless automation deployment and operational excellence through meticulous
testing, comprehensive training, proactive communication and gradual scaling. Factors to keep in mind before going live
with the automated system include:

1. TESTING AND COMMISSIONING

e Test and commission all systems thoroughly.
e Acknowledge and resolve punch-list items to confirm system readiness.
e Validate all systems to minimize concerns and confusion among stakeholders.

2. COMPREHENSIVE TRAINING AND COMMUNICATION

e Develop and execute a detailed training schedule covering process-specific operations, safety protocols and
troubleshooting procedures.

e Create a communication strategy that includes IT teams, maintenance staff, automation vendors, logistics
partners and customers. Keeping everyone informed reduces risks and clarifies the path for issue resolution.

3. PHASED RAMP-UP AND CONTINUOUS IMPROVEMENT

Allow time for a controlled ramp-up window, which allows fine-tuning the system and reduces future downtime.

e |Incorporate clear milestones to track progress, document issues and conduct root cause analyses early in the
ramp-up period.

e Use milestones to celebrate successes and identify areas for improvement.

e Create a structured approach that not only minimizes risks, but also optimizes performance, providing a
successful transition from testing to full operational capacity.

RELIABLE, AUTOMATED NEXT-GEN FACILITIES

The future of warehousing lies in intelligent automation, and the path to success requires a strategic and comprehensive
approach that integrates operational assessment, process design, commissioning, and well-executed go-live and ramp-up
phases. A successful project begins with a deep understanding of current operations and future goals, followed by the
optimization of workflows, seamless system integration and rigorous testing to validate performance.

The end goal of an efficient operation hinges on thorough training, clear communication and a phased ramp-up that
minimizes disruptions and builds stakeholder confidence. Ultimately, the automated warehouses of tomorrow will not
only enhance productivity, accuracy and cost-effectiveness, but also position businesses to thrive within increasingly
dynamic global markets. FE
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Self-affirmed GRAS determinations are being called into question
at federal and state levels, even without health or safety concerns
associated with substances that are designated as GRAS.
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BY SAM JOCKEL, PARTNER AT ALSTON & BIRD, AND ASHLEY YULL, SENIOR ASSOCIATE AT ALSTON & BIRD

WHILE THERE ARE NUMEROUS PATHWAYS FOR COMPANIES TO BRING SUBSTANCES intended for use in or in contact
with human food to market, a recent directive from the U.S. Department of Health and Human Services (HHS) to the U.S.
Food and Drug Administration (FDA) to begin rulemaking could result in changes to the generally recognized as safe
(GRAS) pathway that will impact the food and beverage industry. Beyond FDA, we've also seen state action aimed at
reforming the GRAS pathway.

USE OF THE GRAS PATHWAY

While FDA premarket review and approval is required for food additives, substances that are GRAS for the intended use
are explicitly excluded from these requirements.

Under the Federal Food, Drug and Cosmetic Act, the definition of “food additive” excludes any substance that is generally
recognized “among experts qualified by scientific training and experience to evaluate its safety” to be safe under the
conditions of its use. Demonstrating that a substance is GRAS for the intended use requires “common knowledge
throughout the scientific community knowledgeable about the safety of substances directly or indirectly added to food
that there is reasonable certainty that the substance is not harmful under the conditions of its intended use.”

For substances that were not used in food before Jan. 1, 1958, this knowledge must be based on “scientific procedures”
and “require[s] the same quantity and quality of scientific evidence as is required to obtain approval of a food additive.”

While the FDA has historically “strongly encouraged” using the voluntary GRAS notification program, companies are
permitted to reach their own position that a substance is GRAS for the intended use without premarket consultation or
review by the FDA, known as a self-affirmed GRAS position. The same quantity and quality of scientific evidence is
required to support a GRAS determination, regardless of whether a notification is submitted to the FDA.

In 2021, a federal court in New York upheld use of the GRAS pathway by the food and beverage industry, including the
FDA's authority to permit the industry to rely on self-affirmed GRAS positions, noting that the FDA retained the power to
take enforcement action if it disagreed with a GRAS determination.

RISKS AND BENEFITS FOR INDUSTRY

A company is ultimately legally responsible for ensuring that its food and beverage products do not raise a health or
safety concern, no matter what was relied upon to establish a suitable FDA regulatory status for the products’ ingredients
and packaging materials.

Reliance on a self-affirmed GRAS position allows for the immediate use of a new ingredient or component of packaging
material upon concluding that it is GRAS for the intended use, while use of the GRAS notification program requires waiting
until the FDA acknowledges the notification via a “no questions” letter (though it is also possible that the FDA could
conclude that the notice does not provide a sufficient basis for a GRAS conclusion or cease evaluating the GRAS notice at
the notifier's request).

While the FDA is required by law to respond to submitted GRAS notifications within 180 days, it can extend that statutory
deadline by 90 days if needed. In practice, it can take much longer to receive a response from the FDA, resulting in delays
in bringing new ingredients and packaging materials to market,

PROPOSED CHANGES

We have already seen the FDA become more active in reconsidering the safety of approved food additives. The FDA has
also proposed new approaches for its post-market assessment of substances present in human food and published a
discussion paper outlining its proposed approach for identifying and targeting substances that are currently in the food
supply for post-market review.

States have taken similar actions. Most recently, West Virginia passed new legislation that will ban the use of certified
color additives and two preservatives in food and beverage products beginning January 1, 2028, adding to the myriad
existing and proposed state-specific restrictions on food additives.

Self-affirmed GRAS determinations made by industry, which have been permitted since 1997, are also now being called
into question at federal and state levels, even without any type of health or safety concern associated with the intended
use of the substances that are designated as GRAS.

e federal: The Secretary of HHS, Robert F. Kennedy Jr., has called for heightened government oversight of
ingredients used in food as part of the “Make America Healthy Again” agenda. This includes reconsideration of
the FDA's food additive standards, including rulemaking to eliminate industry’s ability to rely on a self-affirmed
GRAS position for substances used in or in contact with food and beverage products.

On March 10, HHS issued a notice indicating that the FDA was directed “to take steps to explore potential
rulemaking to revise its Substances Generally Recognized as Safe (GRAS) Final Rule and related guidance to
eliminate the self-affirmed GRAS pathway.” The aim is to “require companies seeking to introduce new
ingredients in foods to publicly notify the FDA of their intended use of such ingredients, along with underlying
safety data, before they are introduced in the food supply.” Legislation is another option being explored to
eliminate the self-affirmed GRAS pathway.

e State: There are also proposed changes at the state level that would require industries to share information used
to support GRAS determinations for substances used in or in contact with food and beverage products. For
example, the Food Safety and Chemical Disclosure Act was proposed in New York, which would require a report
containing specified information about “any new use of any GRAS substance” to be submitted to the
commissioner of the New York State Department of Agriculture and Markets (and included in a state database).
Among other items, that report would have to include details about “certain characteristics of the data and
information being used as the basis for the manufacturer’'s conclusion that the substance is GRAS.”

RECOMMENDATIONS FOR INDUSTRY

e Proposed changes to the GRAS pathway could significantly impact the way new substances intended for use in
or in contact with human food are brought to market. To prepare for federal or state actions that could affect
the use of the GRAS pathway, the food and beverage industry should consider taking these actions:

e |dentify a point person at your company to evaluate all ingredients and packaging materials used for your food
and beverage products. Special attention is required for substances that are used in or in contact with food and
beverage products already on the market based on a self-affirmed GRAS position.

e Consider the potential need to reformulate or repackage new and existing food and beverage products in
response to state and federal requirements.

e Start thinking ahead about new ingredients and packaging materials for food and beverage products in your
portfolio, as changes to the FDA's food additive standards and the GRAS pathway could result in delays in your
ability to bring new products to market.

e Continue to track developments in the administration’s “Make America Healthy Again” agenda and state-specific
developments related to food additives and substances that are designed as GRAS for the intended use,
including notices of proposed rulemaking and opportunities for input from industry. FE
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Understanding these trends isn't just about having a competitive
edge —it's also about preparing for the transformation that
augmented reality will bring to manufacturing workflows.
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HELENE DRUET, SENIOR OFFER MARKETING MANAGER AT DELMIA

AUGMENTED REALITY (AR) IS NO LONGER JUST A FUTURISTIC TECHNOLOGY TO MONITOR — it has become a
powerful tool reshaping the manufacturing industry.

From enhancing worker productivity to bolstering operational efficiencies, AR solutions are proving their worth across
manufacturing environments. But what does the future hold?

Five key trends have emerged for AR in manufacturing. These trends promise to redefine how manufacturing
professionals and organizations leverage AR for innovation and growth. They also represent new and tangible
advancements users can experience and benefit from today.

1. FLEXIBILITY IN AR HARDWARE USE

Gone are the days of being locked into one specific AR hardware provider. By 2025, manufacturers will enjoy increased
flexibility in their choice of devices, effortlessly switching between AR platforms or systems. This interoperability makes AR
adoption more scalable and cost-effective, providing businesses with the agility to leverage the best tool for every task.

Imagine using smart glasses for assembly operations one day and projection systems the next — all without compatibility
issues or extended downtimes. This ability to adapt will empower manufacturers to maximize the value of their AR
investments.

2. LEVERAGING ARTIFICIAL INTELLIGENCE (Al) FOR SMARTER AR APPLICATIONS

AR increasingly depends on artificial intelligence (Al), and the two are becoming closely integrated. AR involves connecting
the real world with the virtual, helping users understand their environment through localization and contextual
definitions. Al enhances this by analyzing reality and interpreting environments at an advanced level, aligning and
synchronizing the virtual twin of a product with the real world.

By 2025, we anticipate a stronger reliance on Al, particularly for quality inspection applications. AR systems enabled with
Al will quickly and reliably identify defects. Another area where Al will bring a lot of value is in its ability to improve tracking
initialization, enabling rapid and accurate alignment of the digital 3D data and the real part for straightforward
visualization of AR instructions.

Al's role will go beyond troubleshooting or identifying flaws. Predictive algorithms and machine learning will enhance
workflows, providing operators with actionable insights in real time. This integration will make AR tools more intuitive,
reducing complexity while improving outcomes.

3. AUTOMATED AR WORK INSTRUCTION CREATION

Creating AR work instructions for manufacturing processes can be labor-intensive, especially in the case of frequent
changes in the 3D model and configurations of the parts. However, automation is set to streamline this in 2025. Advanced
software will generate AR-guided instructions directly from CAD models and processes definition, supporting automated
updates. Additionally, Al will contribute to enhancing processes and work instructions definition, further accelerating the
automation of the content creation process.

This innovation will reduce implementation time while ensuring instructions are always up-to-date with the latest designs
or processes. Workers will benefit from accurate, clear and visually immersive directions that reduce errors and improve
precision on the shop floor.
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4. ENHANCED INTEGRATION OF AR WITH CONNECTED TECHNOLOGIES

By 2025, AR in manufacturing is expected to allow greater integration with third-party technologies, resulting in an
enhanced and immersive experience. This development will go beyond displaying work instructions and will allow for
increased interaction with work cells and the surrounding environment.

For instance, we anticipate seamless connections to smart tools and voice modules, which will expand the possibilities for
connected workers. Voice modules will allow workers to interact with AR systems simply by speaking, enabling hands-free
operation. Meanwhile, smart tools — such as sensors, torque wrenches or loT-enabled equipment — will feed real-time
data into the AR interface, creating a unified and smarter workspace. Leveraging the Al capabilities mentioned earlier,
these technologies become more intuitive by integrating multi-modal interactions through vision (AR) and dialogue (voice),
paving the way for a virtual assistant.

This level of connectivity will reduce cognitive workload, enhance comfort and allow workers to focus on decision-making
rather than repetitive tasks. This will result in improved productivity and safer, more intuitive work environments.

5. IMPROVED AND EXTENDED COLLABORATION

As manufacturers continue to adopt AR systems, together with the use of the virtual twin, we are witnessing an exciting
trend toward improved and extended collaboration. With an increasing number of interconnected AR platforms,
professionals will soon collaborate across multiple devices, operators and even machines, such as robots. Powered by the
virtual twin, which serves as a reference point and ensures digital continuity, this connectivity will enable real-time
information sharing, synchronized actions and coordinated decision-making, significantly boosting productivity and
efficiency.

By connecting multiple AR devices, several operators can work together on the same task simultaneously, improving
coordination. For example, technicians could collaborate on complex assembly processes, such as those in aerospace or
automotive manufacturing. This trend not only increases productivity, but also enhances teamwork, reduces errors and is
particularly valuable in industries where precision and collaboration are critical.

Enhanced AR system collaboration can also foster cross-departmental coordination for faster problem-solving. For
instance, if an operator identifies a defect, they can immediately report it to a quality inspector, who can then provide
real-time AR guidance for diagnosis and correction. This rapid response cycle helps resolve issues quickly and efficiently,
ensuring smoother production.

This real-time collaborative model could also extend to interactions with production teams spread across multiple sites,
further strengthening the agility and overall efficiency of the manufacturing process.

WHY AR TRENDS MATTER
Understanding these trends isn't just about having a competitive edge — it's also about preparing for the transformation

that AR will bring to manufacturing workflows. Whether you're leading a digital transformation initiative, managing IT
strategies or heading AR-based projects, staying ahead of these trends will be critical for driving progress. FE
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