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DIGITALISATION

AI Agents and EPM: Transforming 
Thermal Processes
Peter Sherwin, Thomas Rücker

Satya Nadella (Microsoft CEO) recently made remarks about AI agents that sparked widespread 
discussion around the future of software-as-a-service and human–AI collaboration as a whole 
[1]. Salesforce CEO Marc Benioff projected that agentic AI could drive a 30% productivity lift for his 
engineering team in 2025 [2]. These statements underscore a potential seismic shift in software, with 
AI agents poised to play a major role in industrial applications. Gartner predicts that Large Language 
Models (LLMs) will become the preferred interface to enterprise data [3]. Consulting firms, such as 
Accenture, have announced specialized “AI refinery” solutions for industrial sectors, signaling their 
commitment to building out agent-based workforces [4]. The question is: Is all the buzz around AI 
agents simply marketing hype, or is there real value to be gained by empowering humans with AI 
agents in thermal processing and related heat treatment industries? 

The public release of ChatGPT (GPT-3.5) 
in November 2022 introduced Large 
Language Models to a global audience 
and reached 100 million users within 
just two months — a record-breaking 
adoption rate [5]. Initially, these mo- 
dels appeared nearly magical, often 
producing convincing responses. How-
ever, they struggled with specialized or 

technical questions, leading to issues 
with accuracy and hallucinations.
Despite these early limitations, new 
iterations and alternative solutions — 
both closed- and open-source — have 
driven improvements in accuracy. The 
latest top models include OpenAI o1, 
Deepseek-r1, Gemini 2.0, Claude 3.5, 
Grok 2.0, and Llama 3.1 [6]. Yet even 

these still fall short of the precision 
required for many industrial settings. 
At the November 2024 Snowflake Build 
conference, Andrew Ng highlighted 
the accuracy advantage of AI agents,  
showing they can achieve over 95 % 
accuracy versus the much lower “zero-
shot” accuracy of GPT-3.5 (48 %) and 
GPT-4.0 (67 %). Around the same time, 
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industrial providers, such as Cognite, 
began ramping up promotion of indus-
trial AI agents [7].
Agents differ from standard AI models 
in that they can act autonomously and 
proactively. Andrew Ng attributes four 
defining features to agents:

	■ Reflection: The agent evaluates its 
own actions and outputs so it can 
adjust and improve over time.

	■ Use of Tools: The agent can call on 
external utilities from simple calcu-
lators to advanced APIs to extend 
its abilities.

	■ Planning: The agent breaks down 
complex tasks into smaller clearly 
defined steps for efficient execution.

	■ Collaboration with Other Agents: 
The agent can work with other 
agents whether in a straight 
sequence or a hierarchical structure 
to solve complex problems.

From Copilots to Agents:  
The Siemens Example
Siemens initially introduced Industrial 
Copilots via a collaboration with Micro-
soft [8][9]. Their focus was on Product 
Lifecycle Management (PLM): design 
and planning, engineering, operations, 
and service. Within the engineering 
domain, Siemens identified three major 
use cases:

	■ Software Understanding: Moving 
beyond simple keyword searches 
in documentation.

	■ Code Generation: Particularly for 
structured text.

	■ HMI Visualization: Quickly creating 
interface panels.

Engineers reported that they could 
generate a control panel visualization 
in as little as 30 seconds and code that 
required only 20 % adaptation. The first 
generation of Copilots essentially mir-

rored the specialties of human experts 
(hardware, coding, HMI). 
In version 2, currently in develop- 
ment, these boundaries are removed 
through the use of agents, enabling 
higher levels of efficiency and accuracy 
by autonomously performing various 
tasks. 
A classical definition of an autono-
mous agent (Franklin & Graesser, 1996) 
describes it as a system that “senses 
the environment and acts on it, over 
time, in pursuit of its own agenda so 
as to effect what it senses in the future” 
[10]. What has changed today is the use 
of LLMs (through voice or text) as more 
natural interfaces. 
Typical frameworks for building such 
agents include LangChain and Seman-
tic Kernel, with Siemens opting for 
Semantic Kernel in partnership with  
Microsoft.

Figure 1: EPM Architecture � (Source: Watlow)
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Why Thermal Processing 
Industries Should Care
Thermal process industries require spe-
cialized domain knowledge and accu-
rate data. Early LLMs, prone to hallu-
cinations and lacking extensive data 
on niche industrial processes, initially 
appeared ill-suited for these applica-
tions. However, agent-based systems 
capable of integrating tool use, planning, 
and collaboration have reached a point 
where they may add genuine value.

The Backbone:  
Accurate Data Layers
Industrial automation thrives on speed 
and accuracy of data. LLMs are inhe- 
rently probabilistic, whereas most 

industrial stakeholders are accustomed 
to deterministic systems. Nonetheless, 
recent breakthroughs in agent-based 
approaches have significantly narrowed 
this gap.
Discussions around using an LLM to 
control industrial systems have begun 
to surface [11]. While not yet highly effi-
cient, such experimentation illustrates 
a broader point: many existing indus-
trial processes – especially PID control 
loops – are poorly tuned or simply use 
vendor defaults. Over time, equipment 
changes, and controls drift without 
proper retuning.
Eurotherm by Watlow has led efforts to 
provide high-accuracy data solutions 
for thermal processes over the past 

60 years. Their next-generation Edge 
Process Management (EPM) platform 
[12][13][14] captures data directly at the 
edge to facilitate real- and near-real-
time decision-making. 
Their patented Edge I/O precision inputs 
meet the stringent field instrument 
accuracy specifications of standards 
like SAE AMS2750. EPM was previewed 
at recent trade shows including Furna- 
ces North America (October 2024) and 
SPS, Nuremberg (November 2024) and 
will formally launch during 2025. Euro-
therm by Watlow demonstrated how 
connecting industrial data platforms 
to tools like Microsoft Power BI and 
its Co-Pilot can enable advanced data 
analysis and summarization. Integrating 
trustable data with industrial agents 
seems a logical next step.

Five Key Agent Applications in 
Thermal Processing
Looking ahead to 2025, there are seve- 
ral promising uses of agent-based AI in 
thermal processes and heat treatment:

	■ Training and Skill Development: Do- 
cument agents can offer on-de-
mand, context-specific guidance to 
operators. Watlow is trialing solu-
tions built on agentic frameworks

Figure 2: Eurotherm Data Reviewer � (Source: Watlow)

Figure 3: THERMALWATCHTM Data Insights Heater Voltage and Current � (Source: Watlow)
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for a “document-type agent,” which 
augments static “F1-style” help 
systems. This has the potential to 
reduce overall training time and 
deepen skill development.

	■ Energy Management: Industrial
agents could potentially align ener-
gy consumption with demand fore-
casts and real-time pricing, delive- 
ring tangible cost savings. For exam-
ple, a glass manufacturing facility
significantly reduced operational
expenses by scheduling high-ener-
gy processes during off-peak hours 
[15]. High-efficiency electric furna- 

ces, however, often face challenges 
related to cost and the limited avai- 
lability of carbon-free electricity [16]
[17]. As a result, many industries are 
starting to turn to hybrid solutions 
that combine electric, wind, solar, 
and battery sources, an approach 
that AI agents can optimize for ma- 
ximum efficiency.

■ Process and Quality Optimization:
By leveraging real-time and histori-
cal data, agents can fine-tune ther-
mal cycles to improve consistency
and cut costs. Some facilities have
reported up to a 15 % reduction in

energy usage by improving “right 
first time” processing [18].

	■ Regulatory Compliance: Because
heat treatment affects components’ 
microstructure in ways that are
often invisible, stringent regulations 
(e. g., AMS2750) apply. Tracking com-
pliance across processes, equip-
ment, and people is an administra-
tive burden. Regulatory software
has shown up to a 50 % reduction in 
audit preparation time [19]. Agents
could further streamline this with
automated monitoring and repor- 
ting on ever-evolving standards.

Figure 4: THERMALWATCHTM Data Insights with Microsoft Power BI � (Source: Watlow)



38  1 | 2025

REPORTS

	■ Scheduling and Workflow Ma- 
nagement: AI agents can dynami-
cally schedule equipment usage,
workforce, and tasks to maximize
throughput. One study by Compo- 
sabl showed a potential 21 % profit 
increase from agent-driven produc-
tion scheduling [20].

For more on the current landscape 
of AI agent implementations — inclu- 
ding examples from Mercedes-Benz, 
Mahindra & Mahindra, Merck, Nestlé, 
and NASA — see the latest issue of the 
Harvard Business Review [21].

Conclusion
The potential of AI agents is enormous, 
and not just within consumer applica-
tions. Early signs indicate that these sys-
tems can significantly enhance industri-
al processes, including the specialized 
realms of thermal processing and heat 
treatment. With improvements in LLM 
accuracy and agent frameworks, 2025 
is set to be a pivotal year for evalua- 
ting — and realizing — these technolo-
gies’ benefits.
The key to success remains building 
a strong data backbone that merges 
deterministic reliability with the speed 
and agility of advanced AI. By doing so, 
industrial organizations can harness AI 
agents that not only automate repeti-
tive tasks but also unlock new dimen-
sions of innovation and productivity.
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