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GLOBAL HYDRO DRIVES DIGITALISATION 
WITH MACHINE LEARNING MODELS
Several years ago, the management at hydropower specialists Global Hydro in Austria declared digitalisation 
to be the focus of their corporate development. In line with this conviction they adopted a pioneering role in 
digital power plant management, developing the ground-breaking HEROS and HEROS Connect control 
systems. The company is now taking the next logical step of developing a data science platform that uses 
machine learning models and AI to deliver completely new approaches for the improvement of both the 
operational safety and economic efficiency of hydropower plants. This vision is already taking shape.

A lthough the digitalisation revolution 
has been going on silently for years, 
it’s revolutionary nonetheless.  Digi-

talisation is becoming part of our 
everyday lives and transforming 
industries profoundly – far beyond mere 
production process enhancements. It is 
radically changing the fundamentals of 
industrial production and opening up 
new possibilities, creating novel business 
models, reconfiguring the way 
companies operate and redesigning their 
value chains. Hydropower is by no means 
exempt from these changes. Indeed, 
there is wide-ranging potential to 
optimise this ages-old form of energy 
generation, with many possible options 
as yet unexplored. Companies that have 
recognised the opportunities and 
invested in digitalisation are already 
enjoying a market advantage. Global 
Hydro Energy has its headquarters in   

Niederranna, Upper Austria. It is an 
internationally active hydropower 
specialist, one of the industry's 
technology leaders, and is well aware of 
this potential. “We started our new 
digitalisation offensive three years ago 
with a clear vision. Rather than sitting 
back on our laurels, we aim to be 
digitalisation pioneers. This will allow us 
to continue to offer our customers the 
best and most advanced solutions. This 
vision has come within reach with 
customers now generating immense 
added value via our machine learning 
models,” reports Global Hydro Managing 
Director Heinz Peter Knaß. At Global 
Hydro, the digital transformation is in full 
swing.

CHALLENGES CREATE CHANCES
However, implementation of these 
ambitious digital goals requires the 

appropriate manpower and a dedicated 
team. For this purpose, Global Hydro set 
up ‘Digital Solutions. A team of ten 
specialists focuses exclusively on data 
science issues, and has already 
established an elevated status within the 
company. Head of Software & 
Automation Thomas Stütz heads up the 
department, and together with his data 
engineers is aiming to identify ideal 
solutions to key hydropower challenges. 
Nowadays, manufacturers and plant 
operators are under enormous economic 
pressures and hydropower is in 
competition with other renewable forms 
of energy – which are generally 
significantly better subsidised. “Europe’s 
stock of hydropower plants is old, with 
some of the infrastructure in the plants 
having reached the end of its technical 
life. Sometimes renovation is well 
overdue, and in many places old turbines 

The Data Awakens: Over the past three 
years, Global Hydro's data science team of 

ten experts has succeeded in using machine 
learning models and cutting-edge data 

analysis to address challenges facing the 
hydropower industry.
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numerous input variables from 
differentsources. This process gradually 
defines the target state of the system. 
Once a certain level of learning is 
achieved, the machine learning model 
uses defined input variables to express 
overall status and provide forecasts. This 
allows anomalies to be recognised, 
unusual aspects to be indicated and 
changing parameters to be identified. 
But that’s not all, as it has become 
obvious in-depth expertise is required to 
interpret such deviations, which is where 

our experts come in. After analysing data 
in detail, they send the customer a report 
of all items detected, and the measures 
proposed to solve the problems. 
Furthermore, at the customer’s request 
we can also help with the implementation 
of the measures in question.” After all, 
there is plenty of in-house expertise at 
Global Hydro. In addition to ad hoc 
reports, customers also receive regular 
periodic reports providing information on 
trends, anomalies, developments and 
specific recommendations for action.

OBVIOUS OPERATOR BENEFITS 
There is recent practical evidence of the 
capabilities of Global Hydro's new data 
science platform technology, and of how 
it benefits customers. “A few weeks ago, 
our specially trained frequency analysts 
used frequency analyses to detect 
imminent bearing damage for a 
customer in Iceland – who could have 
experienced complete machine failure in 
eight to nine months,” explains Thomas 
Stütz. The machine was linked to a Data 
Science Platform database monitoring all 
the system’s mechanical and electrical 
parameters. Precise frequency analysis 
enabled Global Hydro’s specialists to 
produce an estimate for the remaining 
service life of the bearing. Resultantly, 
the plant operator will now be able to 
precision-plan repair activities, and save 
money by avoiding unplanned downtime. 
Global Hydro’s data engineers have also 
used machine learning to develop an 
appropriate means of assessing 
hydraulic bladder accumulators, which 
need to be checked periodically. 
Originally this had not been possible 
without taking a power plant off-grid.

Machine learning models enable direct marketers to better manage performance forecasts which, if 
necessary, can be adjusted faster.

Data, such as temperature values in the turbine, a function of head and flow rate, are used to 
determine actual conditions and provide information about any anomalies.

Rotating system frequencies provide meaningful information about actual or impending 
damage. Global Hydro’s trained frequency analysts interpret this information, providing 
it to operators to help them plan the best possible repair activities.

and generators are starting to cause 
problems,” says Thomas Stütz, outlining 
the conditions for which Global Hydro 
engineers are developing numerous 
solutions: “How can new technologies 
help us to recognise these problems early 
enough to prevent an unplanned 
shutdown? How do we help operators 
deal with market pressures and ensure 
their power plants always operate at the 
optimum level?” Thomas Stütz and his 
team identified new opportunities in 
these challenges. An all-in-house data 
science platform was set up without 
reliance on any external developers. All 
data sets converge here, and anomaly 
detection and performance optimisations 
are carried out using machine learning 
models.

INTERPRETATION IS A QUESTION OF 
EXPERTISE
What should a layperson imagine a 
machine learning model to be? The 
answer’s less complex than it sounds, says 
Thomas Stütz: “Basically, imagine a very, 
very clever power plant operator who is at 
all times familiar with every parameter of 
his plant, and always able to draw the right 
conclusions!” A  machine learning model 
internalises the relationship between 
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Based on the analyses of various input 
parameters, the machine learning models 
can now be used to predict when the 
nitrogen in the bladder accumulator 
needs to be refilled or serviced. This 
broadens and improves planning options 
for customers, and ultimately saves them 
money.

ENERGY INDUSTRY FOCUS
Thomas Stütz and his team are currently 
working on the next logical development 
– the automatic adaptation of power plant 
operation to energy demand. “It’s a very 
complex topic, the subject of intensive 
research and will probably be with us for 
some time to come, but even now our 
machine learning models already have 
considerable capabilities. We are able to 
store automated schedules, which is of 
particular benefit to the operators of 
multiple power plants as they are 
expected to provide direct marketers 
with a scheduled power forecast. Inability 
to meet a target due to an unplanned 
outage at a plant will usually incur a 
financial penalty. Such problems are now 
avoidable. The machine learning platform 
allocates output to the remaining power 
plants and readjusts the forecast in good 
time to avoid the penalty payment,” 
reports Thomas Stütz. To enhance the 
efficacy of this response, the Digital 
Solutions department at Global Hydro is 
working closely with other partners within 
the industry, such as universities, 
technical colleges, electricity traders and 
large hydropower operators.

IMPROVING THE BALANCE
The adaptability of hydropower to

changing conditions can be expected to 
grow in significance in years to come. 
River discharge behaviours are changing 
due in particular to climate change, in 
turn creating new requirements as 
regards the operating range of turbines. 
Increasingly, operators are posing the 
question: ‘Can my machinery function in 
the lower part-load range? Currently,  
conventional machine sets usually switch 
off below a specified minimum output. 
Head of Digital Solutions, Thomas Stütz, 
is an expert who is very aware the 
question is not easy to answer. It requires 
balancing the importance of factors such 
as the risk of cavitation damage or 
impairment to the turbine – with 
economic considerations: “Switching off 
the turbine is a complete commercial 

loss-maker, but if a machine is operated 
for longer periods subject to cavitation 
risks, the impeller will need to be 
repaired or replaced sooner. However, 
under certain conditions, it can make 
sense to keep the turbine running, 
despite the risk of cavitation damage. It’s 
all about optimising the economic 
balance, which is where machine learning 
models are useful.” Operators can clearly 
benefit from Global Hydro's digital 
offerings. The data science platform 
collates all historical data. Permanent 
tracking ensures the system knows how 
long the machine set has operated under 
the pressures of cavitation, analyses all 
factors, estimates how long the machine 
can run under critical conditions – and 
suggests when it should definitely be 

BENEFITS FOR THE SYSTEM 
MANUFACTURER 
The basic intention behind Global 
Hydro's data science platform is most 
definitely to benefit the customer. 
However, it is becoming increasingly 
clear that the platform manufacturer also 
gains multiple valuable insights from the 
data generated. Stütz argues: “The vast 
amounts of data collected and the 
analysis thereof mean that now, for the 
first time, we can reproduce and check 
our original calculations precisely for a 
working plant. In the real world, does the 
power plant run exactly as we designed 
it? Do our calculation models correspond 
with actual operational results? Providing 
the answers to these questions benefits 
mechanical engineers when they work on 
future designs and layouts.”

The HydroLab and Mechanical Engineering departments also benefit from 
the data collected in the data science platform.

A variety of data on gas behaviour allows the machine learning platform to help conclusions be drawn 
about whether a bladder accumulator needs to be refilled or serviced.
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For some time now, Global Hydro has 
been offering the operator the option of 
accessing in-house remote support. This 
is a form of assistance with 
troubleshooting provided through 
the control system. Global Hydro's 
data engineers are now increasingly 
involved in troubleshooting. Thomas 
Stütz is convinced they 
speed up troubleshooting and 
improve its efficiency. Data science 
platform data evaluation has now 
permeated many departments, 
primarily customer service, the 
HydroLab research facility and 
mechanical engineering, all of which 
benefit from high-quality analytical 
data. The in-house importance of 
digital solutions at Global Hydro has 
grown accordingly.

BI-DIRECTIONAL FEEDBACK FOR 
OPTIMUM QUALITY 

Working in collaboration it has become 
very clear how various departments at

the hydropower company benefit from 
each other using their machine learning 
models. New findings from CFD analyses, 
which result in new mussel curves, as well 
as insights from material research 
are also incorporated into the 
consolidated database. The data is fed 
through the machine learning platform 
to conduct potential plant operation 
analyses. “This technological approach 
is developing in both directions: 
HydroLab’s CFD engineers benefit 
from knowing how the plant is actually 
operated in practice, while machine

learning improves by integrating the 
CFD team’s latest analyses. Among 
other things, this enables the 
platform to learn more about how the 
turbine should best behave under 
certain parameters. Hence, the 
developmental dialectic moves 
toward even better operating 
quality,” summarises Thomas Stütz.

FOR ALL PLC BRANDS
Since the company has declared its 
focus to be on the data science platform, 
there is understandable interest as to 
what will happen to the tried-and-tested 
HEROS and HEROS Connect systems. 
Responding to this question, 
Managing Director Heinz Peter Knass 
explains: “HEROS is our power plant 
control system, and will continue to 
hold this position. We have developed 
it over the past 20 years. It started 
purely as a control system, but has 
developed into a superordinate power 
plant management system – and is 
constantly being improved. The system 
comprises control cabinets, hardware 
and software and has the advantage 
that it can be connected directly to 
HEROS Connect and, of course, to 
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1. Advanced insights via machine learning:

• The service utilises a state-of-the-art machine learning platform. All data 
transferred to cloud infrastructure serves a dual purpose: Visualisation on HEROS 
Connect IoT and input for the machine learning models.

• These models continuously analyse plant operation, detect anomalies and 
identify areas for improvement.

2. Expert analysis and reports:
• Global Hydro experts analyse the results of these models.
• The experts produce comprehensive reports highlighting key findings, 

performance trends and recommendations for operational improvements.
• The reports are forwarded and presented to the responsible personnel on a 

quarterly basis.

3. Proactive recommendations and support during implementation:
• The service goes beyond analytics. Global Hydro experts provide specific 

recommendations to improve system performance and minimise downtime by 
planning necessary maintenance work in advance (inter alia).

• The experts work with the power plant operator during the implementation 
phase to ensure seamless realisation of the specific action recommendations.
In some cases, Global Hydro takes direct action to rectify problems identified.

4. Advantages:
• Optimised performance: Recommendation implementation ensures the system 

constantly operates at its most efficient.
• Predictive maintenance: Global Hydro's service helps to avoid unplanned 

downtime and minimises interruptions to operations via predictive maintenance.
• Lower maintenance costs: Proactive measures lead to lower maintenance costs.

Machine learning model output for winding 
temperature trend analysis

Machine learning model output for storage 
temperature trend analysis

Global Hydro programmers train machine 
learning models to ensure turbines always 
operate at optimum performance levels.

Data Analysis Service
Global Hydro offers a new service to optimise power plant performance and 
minimise downtime.

How this service supports power plant operations:
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the OCA Service (Operation and Control 
Assistance). It also serves as a data 
provider for the machine learning 
models,” and is keen to mention that 
the machine learning platform is 
completely manufacturer-independent. 
The data engineers at Global Hydro 
are able to read the data from all 
standard control systems with PLC, 
and to feed them into the machine 
learning models. 

COMMUNICATION IS KEY
Furthermore, the emphasis for the 
ongoing development of 
HEROS Connect is on guiding its 
expansion from a multi-power-plant 
monitoring system to a communication 
portal in the coming months and years. 
The system is already able to monitor 
and control plants, to conduct fleet 
management, and completely new 
option has already been integrated into 
the upcoming iteration. According to 
Thomas Stütz, this is to function as 
a ‘ticket system’: “The operator can 
use the system to report an acute 
problem directly to our forum of 
experts. Tickets are the specific 
use cases and the customer 
enquiries processed by the machine 
learning models. The benefit is that a 
complete data set is sent through at the 
push of a button and our team of 
experts has a comprehensive report 
on the problem. Questions like ‘What 
caused the error?’ ‘What was the 
operating status before and after?’ are 
easily resolved, making problem solving 
efficient and very fast.” The data 
engineers are also developing a chatbot. 
This has already shown itself to be fully 
functional in tests. It is being trained 
with entire power plant 
communication tasks and will soon 
be able to answer general inquiries 
and certain simple questions  

immediately. If an answer is inadequate, 
customers can still communicate 
directly with the experts in real time.

TECHNOLOGY LEADERSHIP STATUS
Global Hydro is pioneering a new data 
science platform. Its development 
has gathered momentum rapidly in 
recent months, and this dynamic 
is not expected to slow down any time 
soon. In the years to come ‘old’, 
conventional hydropower set ups will 
be inundated with, and permeated by, 
state-of-the-art digital solutions. No-
one knows exactly where this journey is 
taking us, but Global Hydro is certain 
Global Hydro itself should – and will 
be – at the forefront of this 
development. As Managing Director 
Heinz Peter Knass states: “Global 
Hydro is already a technology leader, 
and we want to ensure this is exactly the 
way we are perceived of within the 
market – as an innovative company 
that earns its market share leading the 

way by pioneering new technology. Of 
course, the digitalisation initiative 
plays an  
important role here. We are developing 
this unique selling point to create a real 
competitive advantage,” and adds: 
“We need to stay ahead of the game 
and are aware there is still plenty of 
untapped potential to explore.”

ADDED VALUE FOR CUSTOMERS
The speed of development in the digital 
sector is not linear, but exponential. 
Global Hydro’s has observed this trend 
over many years. Tomorrow, today’s 
state-of-the-art will be yesterday's news. 
“The emergence of artificial intelligence 
has brought us to a tipping point in 
human history and is also opening up 
completely new fields of business we 
intend to be involved in. We aim to 
achieve comprehensive digitalisation of 
our company, consciously infiltrating all 
processes in our field of operations. 
Artificial intelligence is being harnessed 
for our purposes, and this field of digital 
business is subject to ceaseless 
development since we are consciously 
producing genuine added value for our 
customers,” Heinz Peter Knass explains. 
As old and conservative as hydropower 
industry is, Knass is convinced that there 
is increasing understanding of the 
genuine benefits data analytics tools 
provide. “Customers have already told 
me that Global Hydro’s approach to 
digitalisation was a decisive factor in 
their decision to purchase from us. Many 
investors are becoming increasingly 
aware how important digitalisation is, so 
its significance is growing for us 
correspondingly.”

Global Hydro is working ceaselessly on the expansion of 
its position as a hydropower technology leader. Digital 
transformation has top priority.

HEROS Connect is to be expanded from a power plant monitoring system to a communication portal.




