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A workers, whose financial compensation would be too 
expensive.” Once the welding programme has been set up 
correctly, work tasks are processed fully automatically, 
without breaks, through to completion. 

Global Hydro is working dedicatedly towards the 
achievement of Industry 4.0 transformation goals. “It is of 
central importance to Global Hydro to be able to handle all 
work on our product at one location; from R&D and 
engineering to production. This opens up opportunities for us 
to keep working on new technologies and solutions, and the 
use of welding robots can also be seen in this context. This all 
makes Global Hydro unique on the market,” emphasises 
Managing Director, Heinz Peter Knass.
Reduced heat input - reduced material distortion
The practical importance of manual welding processes is in 
sharp decline. Indeed, the 4313 and 4317 stainless steel 
frequently used for hydropower industry runners poses very 
specific challenges for human welders. The work process 
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Two welding robots have been in use at Global Hydro since 2024, guaranteeing supreme quality and precision.

Digital transformation has been underway for a long time in the hydropower industry. Global Hydro Energy is an 
Upper Austrian company that has made a name for itself as an Industry 4.0 technological pioneer in hydropower. 
The renowned turbine manufacturers have been breaking new ground in production technology for years, and 
deploying modern welding robots to achieve quality standards never seen before. This, in turn, has drastically reduced 
production times, and opened up new perspectives in automation. Global Hydro has always been known for its expertise 
in conventional monoblock milling, and has now become seen as a ‘go-to’ specialist for innovative welding processes. 
Previously, this hadn’t always been possible in the case of Francis runners. When working on small runners with a 
large fall height, accessibility is the key criterion. Specialising in Kaplan, Francis and Pelton runners, Global Hydro 
offers ideal production technology for every application, and is also running research projects in the fields of additive 
manufacturing, welding design optimisation and protective coatings. The research work is already bearing fruit, with 
several of the findings being incorporated into current runner production. As a result, the Upper Austrian hydropower 
specialists are able to implement supreme-quality state-of-the-art runner design. That’s true when building new 
systems, and when supplying replacement runners at short notice for older machine sets.

GLOBAL HYDRO RELIES ON STATE-OF-THE-ART TECHNOLOGIES 
SUCH AS WELDING AUTOMATION FOR RUNNER PRODUCTION
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nyone who has seen a welding robot in action knows 
why even the most skilful human welder cannot begin 

to match its capabilities. The robot arm achieves precise 
staccato placement of multiple welding beads down to a 
tenth of a millimetre – reliably, tirelessly and flawlessly. 

Global Hydro, the renowned hydropower all-rounder from 
Upper Austria, recognised the benefits some time ago, and 
has been using robots to weld turbine runners since 2024. 
This completely new approach is unique within the industry, 
and its success has been unconditional. Head of Production, 
Thomas Eder, explains: “The requirement profile for welders 
has changed greatly in recent years, away from manual 
tasks and increasingly towards engineering and 
programming. The advantages of robotic welding are 
obvious: Speed, precision, quality and durability. Obviously 
there are economic aspects, too, as welding robots are able 
to work at times and for durations that could not be 
reasonably expected of human 
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requires the material to be preheated to around 120 degrees 
Celsius. Thomas Eder explains: “If an employee has to enter 
such a component to weld seams manually, the work can only 
be carried out with numerous breaks, meaning the welds 
themselves are not seamless. Every point in the seam where a 
welder takes a break is a potential source of error. However, 
this doesn’t apply for a robot. It doesn’t matter whether it works 
with an ambient temperature of 120°C or 200°C. The results 
are the same.” A further benefit of robot welding is that the 
lower heat input required means that the component is even 
less likely to deform or warp. 
Precision repetition is another key benefit. When welding 
several identical runners, the same high-quality results can be 
expected on each of the components, and Eder emphasises 
the location of welding activity as a further crucial advantage. 
In particular, larger fall heights require narrower runner 
geometries, so weld seam accessibility is of great importance – 
and is a discipline in which the 
robot is clearly unrivalled. In 
contrast, when welding 
larger runners, the 
question of economic 
efficiency takes centre 
stage. There is no 
alternative to welded 
runners,  so on top of the high quality automated weld seams, 
welding robots are significantly less energy-intensive than 
conventional welding processes. The end result is both 
economically sounder and more environmentally friendly.

New ways in welding design
However, Global Hydro also focuses on expertise, underlining 
the fact that welding quality depends on more than just the 
robot technology in use. In this field, certain sources of error 
must be avoided at all costs, as Thomas Eder highlights: 
“Especially in terms of welding design for the construction of 
Francis runners, there is a considerable range of quality on 
the market. Some turbine manufacturers simply butt-weld the 
runner blades onto a hub part with no continuity in the weld 
seam. This kind of weld discontinuity can compromise weld 
strength and we consider it an absolute no-go.” In contrast, at 
Global Hydro the runners are not welded directly to the hub 
base. Instead, its geometry is milled out of the monoblock 
from the blade base, whereby the weld seam is moved from 
the highly-stressed area to the blade.  

It’s a complex technique and 
requires great expertise, but offers 
significant advantages in terms of 
quality. In contrast to Francis 
runners welded at the hub base, 
this weld seam cannot tear. “In my 
entire career, I have never come 
across a cracked Global Hydro 
runner in general, or a weld 

seam break in particular,” reports Thomas Eder, pointing out 
that the company’s innovative weld design has been developed 
over the years in the in-house R&D department.

WAAM opens up new perspectives
Part of Global Hydro's general corporate DNA is to 
prioritise R&D, so for years now the company has been 
joining with researchers on specific issues from universities 
and colleges of applied sciences in order to develop new 
hydropower technologies. One such collaboration focuses 
on ‘Wire Arc Additive Manufacturing’ (WAAM) – a 
manufacturing process similar to 3D printing that enables 
the production or repair of metal parts.
The specifics of this process involve applying layers of 
metal until the desired shape is achieved. The welding 
robot is essential to the process. “The welding robot and 
welding wire are used to build up pre-programmed 
structures, layer by layer,” Thomas Eder explains. At Global 
Hydro it’s certainly a topic of immense interest for the 
future, as Managing Director Heinz Peter Knass confirms: 
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Once the welding procedure has been programmed and the set-up is 
stable, the welding robot works uninterruptedly until the weld is complete.

Optimum production technology for every application and customer 
requirement – from conventional monoblock milling to high-quality 
welding design and processes

Global Hydro has relocated the weld seam on the Francis runners from a 
high-stress area to the blade.

“It’s absolutely essential we can carry out the 
work on our product at a single location – 

from R&D and engineering to production. It 
enables us to keep developing new 

technologies and solutions,” says Managing 
Director Heinz Peter Knass.

©
 G

lo
ba

l H
yd

ro

©
 G

lo
ba

l H
yd

ro

©
 G

lo
ba

l H
yd

ro



A P R I L  |  2 5

“We are convinced that this technology will expand our 
production portfolio in the coming years. WAAM will most likely 
not replace existing production technologies, but will be a 
valuable and welcome addition to the familiar turning, milling 
and grinding processes. If used intelligently, this technology 
will keep raising the degree of automation." 

Global Hydro is convinced that sooner or later WAAM will 
change the way runners are manufactured, and open up new 
opportunities for innovative runner repairs. Damaged 
runners don’t always have to be replaced with new ones.

“The days of manual weld refurbishment for Pelton runners 
are gone for good, and the method is no longer financially 
viable. WAAM offers up new options, but it will be important to 
ensure the technology has reached an optimum level of 
automation – a task we are currently working very hard to 
achieve”, reports Thomas Eder.

New approaches to surface protection
WAAM is about far more than new perspectives in runner 
production. That would be a waste of potential. Now, and in 
years to come, additive manufacturing can facilitate new ways 
of joining a variety of materials, leading to ground-breaking 
means of coating runners to protect them from cavitation, 
abrasion, wear and tear. 

“This technology allows us to apply innovative, high-quality 
coatings and surface armouring to components using new, 
non-weld materials,” Eder explains. 
All this makes Global Hydro one of a small, illustrious group of 
hydropower companies around the world able to apply such 

coatings themselves. The company has minimised its 
reliance on third parties in this regard. Today, in addition to 
the trusted tungsten carbide coating method, the Upper 
Austrian hydropower all-rounder offers plastic coatings, such 
as Metaline or Belzona. In recent years, the company has 
expanded its coating portfolio to produce hard alloys based 
on cobalt-chromium, known commercially as Stellite.

Global Hydro and its broad service portfolio 
Global Hydro’s utilisation of technologies from other industrial 
sectors is clear evidence of their ongoing commitment to 
development in the field of surface protection. Boronising metal 
parts has been imported from the gas sector. It’s a 
thermochemical diffusion process in which boron diffuses into 
the material surface, ultimately creating an ultra-hard, wear-
resistant boride surface layer. Global Hydro has been utilising 
this technology successfully in hydropower for some time now. 
In contrast to conventional coating processes, boronising does 
not require any adaptations to the geometry of the runner. In 
concrete terms, this means no flattening of sharp edges, as with 
tungsten carbide coating. Nevertheless, boronising is no more 
of a ‘silver bullet’ than stellite or other coatings. It’s important to 
select the right type of surface protection for each respective 
requirement. Thomas Eder elaborates: 
“If there is a low fall height, the component can be erosion-
protected relatively cheaply with plastic coatings, whereas 
conventional tungsten carbide coatings are generally more 
suitable for glacial grinding that doesn’t not involve large 
particles. However, if extremely hard surfaces are required to 
prevent cavitation, stellite or boronised components may well 
be the method of choice. We have already had very good 
experiences with these, so decisions have to be made on a 
case-by-case basis.”

Close-up of a Pelton bucket after welding. Before and after comparison of the welded Pelton buckets
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“It’s very unlikely that WAAM will be replacing 
existing production technologies, but it will be a 

valuable and welcome addition to the familiar 
turning, milling and grinding methods. Used 

intelligently, it will increase our level of automation.” 
Thomas Eder, Head of Production at Global Hydro.
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Graphic representation of two variants of reconstructed Pelton buckets.    Global Hydro engineers use state-of-the-art software.

The drawing is superimposed onto the bucket scan on the computer.

Spare runners
Once an runner has worn out, or becomes defective for other 
reasons, a plant operator has no choice but to replace it. The 
resultant power plant downtimes ultimately have a negative 
impact, causing worry, costing money and wasting time. 
“That’s why it’s highly advisable to look ahead and plan such 
downtimes in advance. Regular maintenance automatically 
reveals signs of nascent runner damage. Experienced 
hydropower operators are often able to estimate the degree of 
runner wear based on current power production data,” explains 
Thomas Eder, and points out that Global Hydro is a reliable 
partner in such matters: “We can provide advice for operators 
who ask, ‘How long will my runner last?’ ‘How much production 
loss can I expect during downtime?’ ‘Is it the right time to order 
a replacement runner?” Replacement orders are very quick 
and easy for operators who purchased their runner from Global 
Hydro to start with. All design data and parameters are 
archived, and just a few clicks away. If runner geometry 
requirements haven’t changed, producing and delivering a 
replacement runner can be fast-tracked – like an express 
delivery, so to speak.

An entire process chain from a single source
The Upper Austrian hydropower experts can supply 
customised replacements very quickly, even for runner 
machine equipment not produced by Global Hydro. They offer 
a unique ‘one-stop shop’ service covering the entire process 
from component analysis to runner manufacturing. Reverse 
engineering of the work process begins with in situ 
measurement of the runner via a mobile 3D laser tracker, thus 

The actual state is revealed and assessed during bucket scanning.

rendering runner removal obsolete, and saving customers 
lengthy downtimes. Once the experienced engineers at the 
plant in Niederranna have developed the appropriate runner 
geometry based on the measurement data obtained, the 
production chain can be set in motion. As Thomas Eder 
explains: “Unlike many of our competitors, who rely on 
subcontractors, we manufacture our runners in our own 
factory in Austria. The service includes a thorough system 
analysis and takes into account possible downstream 
engineering process changes that may be necessitated by the 
effects of climate change.” Summarising, Heinz Peter Knass, 
Global Hydro Managing Director states: “Our expertise, and our 
complete control over the manufacturing process, allow us to 
guarantee customers precise and timely replacement runner 
solutions, whether they require Pelton, Francis or Kaplan 
runners.”
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