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The new Global Hydro Francis EVO offers an
optimised efficiency curve and compact design.

FRANCIS EVO SOLVES THE TECHNICAL CHALLENGES
OF CHANGING ENVIRONMENTAL CONDITIONS

The EV'O turbine series, manufactured by the Upper Austrian hydropower specialists at Global Hydro, has undergone
remarkable technical development across all three best-known turbine types. Just as nature evolves to adapt to changing
environmental conditions, the new Francis EV'O has been designed, developed and optimised to suit to the increasingly
changing discharge conditions of water ontput caused by climate change. 1t remains economically operable when conventional
Francis machines reach their limits. Furthermore, its efficiency curve makes it a highly-economical alternative to familiar two-
machine solutions. Global Hydro’s unigune variation on the Francis turbine once again reveals the company’s innovative
spirit, and its pioneering role in research and development for modern hydropower technology.
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FRANCIS EXTENDS PRODUCTIVITY CURVE
Generally, the classic characteristic
productivity range of a conventional Francis
turbine is between 50 and 100 percent, a
range within it exhibits favourable efficiency
levels. However, to react to the changes in
discharge conditions, Francis machines in
operation now need to be safely and
effectively operable down to 10 percent
productivity. For the engineers at Global
Hydro the idea of shifting the characteristic
curve of the Francis turbine towards partial
loads, without jeopardising the familiar high
peak-load efficiencies, formed the starting
point for a new Francis turbine concept. The
idea was developed in the company’s

HydroLab prior to the coronavirus pandemic.

Global Hydro’s cross-departmental
development unit pioneered ground-breaking
developments for all three turbine variants —
Kaplan, Pelton and Francis. Model testing,
intensive ongoing CFD studies and a
comprehensive feasibility study ultimately
paved the way for the new Francis EVO.
Understandably, the two Global Hydro
experts, Thomas Eder and Thomas Sageder,
are keeping quiet in regard of the principles
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CFD imaging of a
conventional Francis turbine
part-load vortex.

behind the completely new and unique
Francis EVO technical concept. However,
they do admit:

“In principle the machine is still a Francis
turbine, and we are not incorporating Francis
blade adjustment mechanisms, as experience
has shown they tend not to provide reliable
solutions. However, we have calculated and
discussed the new design concept with a
number of specialists who are now just as
convinced of it as we are.”

ALTERNATIVE TO TWO-MACHINE SOLUTION
The EVO
interesting, new perspectives in terms of

new  Francis opens  up
practical applications. The Francis EVO
is the first example of a

effective alternative to the popular 2/3-
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discharge curves, 2/3 to 1/3 dual-
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Significant reduction in harmful
turbulence under partial loads
with the new Francis EVO.

Thomas Sageder, who then explains the main
differences to the Francis EVO: “However,
the conventional solution requires not only
two turbines, but also two generators, a
distribution pipeline, two hydraulic systems
and two control units — not to mention a large
machine house.” The Francis EVO is a little
bigger than the larger machine of the two-
turbine solution. As it is just a single turbine,
the powerhouse it requires can be built up to
40 percent smaller, facilitating massive savings
in construction costs alone. Furthermore, the
topic around ground sealing is playing an
increasingly influential role, especially in
Central Europe and Scandinavia. Resultantly,
the more compact a powerhouse is, the
better.  “We
calculations for a project in Scandinavia for a

conducted comparative
Francis EVO versus a dual-turbine solution.
The forecast for the annual production of the
Francis EVO was lower than that of the
2/3-1/3-third the
amortisation time caused by the additional

system.  However,
costs of structural building for the two-
machine solution would be in excess of 20
years. This is an issue power plant operators

are now considering”, highlights Global

Compared to a typical 2/3-to-1/3 ratio two-machine

Francis EVO can reduce size by up to 40%.

solution, the more compact construction volume of the new
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Hydro’s Richard
Frizberg. It can also be assumed that

Managing  Director,
maintenance costs will be at least 30 percent
lower than those required for a two-machine
solution.

SIMPLE UPGRADE TO FRANCIS EVO

An equally promising application for the new
Francis EVO is as an upgrade for existing
machine sets. Engineers at Global Hydro
mention it is possible to convert existing
Francis turbines into a Francis EVO solution.
“In principle, this applies preferably to
Global Hydro machines, although we are also
capable of adapting machines made by other
manufacturers. Once we have all the
data our HEROS

assume control”, explains Thomas Eder, who

necessary system  can
admits controlling the Francis EVO is no
trivial matter. ‘“Nevertheless, with HEROS
we provide the advantage of an optimised
solution, and are able to offer customers
support in every situation thanks to HEROS
Connect remote diagnostics.”

According  to  Thomas  Sageder, the
conversion itself does not involve great
technical or financial effort. “Basically, the
entire guide vane maschinery and the runner
are replaced, and everything else is left
untouched. Cost estimate calculations are
simple. Up to now, we haven’t calculated any
project costs for the Francis EVO solution
that wouldn’t have resulted in financial
benefits,” states Thomas Sageder with firm

conviction.

ECONOMICAL OPERATION FROM 1
MEGAWATT UPWARDS

The new Francis EVO is by no means a ‘Jack
of all trades’, as there are also restrictions and
limitations. “It’s not possible to build a really
small solution. The lower limit here is around
a 200kW-machine. However, it’s important to
know the solution only makes economic
sense from around 1MW upwards. The upper
range is limited by the hydraulic head and
turbine speed restrictions. Generally, the
Francis EVO is designed for medium to low
Francis power ranges,” outlines Managing
Director Richard Frizberg. As a general
should

considered on a project-specific basis, he

guideline, the use always  be
explains and adds: “We now have the
opportunity to offer customers solutions
from a very broad portfolio; our aim being to
find the best possible solution for each
customer.” Focusing on overall economic

project efficiency was the basic premise for

Exemplary project

DESIGN PARAMETER

Net-head Hn = 3950 m
Turbine discharge Qn = 6 m/s
Nominal turbine output: PT = 2123 kW
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the development of all three turbines: Kaplan
EVO, Pelton EVO, and now Francis EVO.
Each variant shares the common benefit of
making a massive contribution to the
reduction of construction costs. Because - as
Thomas Sageder so aptly puts it: "Buildings

don't produce electricity."

FRANCIS EVO PRIOR TO MARKET LAUNCH
The Global Hydro hydropower specialists
would like to raise awareness among their
customers of flow volume changes caused by
climate change. Thomas Eder states: “Many
are not even aware of the changed discharge
conditions. Others are aware of the problem,
but not that there is a suitable technical
solution available, and simply accept the
production losses that occur.”
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In a year-on-year comparison, the Francis EVO delivers around

10 percent more electricity than the conventional variant.
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Francis Classic Francis EVO

Global Hydro has announced that the Francis
EVO is fully market ready, so the first
prototype is now ready to be built. This is
currently subject to several tender processes,
and one such project is currently nearing
completion. The engineers at Global Hydro
are convinced the new Francis EVO is here
to stay, will establish a dominant market
position, and expect that sooner or later
industry imitators will probably copy this
“The and

department’s EVO
further evidence that Global

innovative concept. research

development Francis
solution is
Hydro is one of the most active driving forces
in  hydropower,” announces Managing
Director Richard Frizberg, drawing a fitting
comparison: “We were also the first on the
market to produce monoblock-milled Francis

runner. This is now standard practice.”

The new Francis EVO was conceived and developed towards market
readiness in Global Hydro's-in-house development department, the HydroLab.
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