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Introduction 
A new design for a hydropower plant at a long-discussed location on the Salzach River in Austria requires cost sav-

ings and the minimisation of building space in a sensitive natural area to obtain a permit for construction. In order to 

realise a reduction in the overall width of the power plant, the idea was born to turn a classic vertical Kaplan turbine 

with a concrete semi-spiral case by 90 degrees horizontally and to replace the elbow-type draft tube with a straight 

draft tube. At present, the inflow passes downwards via a horizontal screen into the specially shaped concrete spiral. 

To save construction depth, the unconventional spiral was designed in accordance with the idea of a pump intake 

sump. In the event of a flood, the weir installed above the turbine downstream of the screen can release additional 

water to the tailwater. 

 

1 Description of the power plant site and basic considerations 
The Salzach, with a length of 225 kilometres, is the largest river in the province of Salzburg in Austria and a suitable 

feeder of the Inn. The expansion of the Middle Salzach began in the mid-1970s, primarily to significantly improve 

the water flow of the Salzach by processing the reservoirs of the Glockner-Kaprun power plant group, especially in 

the winter months [1]. The power plant series was built and put into operation with almost identical power plants, 

each with two bulb turbines and a 3-field weir field (see Table 1 and Fig. 1). 

Another low-pressure hydropower plant is being built on a previously unused section of the middle Salzach area, 

which has undergone an intensive planning phase called HPP Stegenwald. In parallel, the planning phase of an addi-

tional power plant located downstream of this location has started. By 2030, Austria has set itself the goal of cover-

ing 100 per cent of its annual electricity demand from renewable energy sources [2]. 

 
Table 1: List of hydropower plants at River Salzach, middle section, owned by Salzburg AG and Verbund Hydro Power 

Name Year 
Nominal 
power 

Annual 
prod 

Turbine type 
Runner 

Diameter 
Dis-

charge/unit 
Head Weirs 

St. Johann 1990 16.5 MW 71.2 GWh 2 Kaplan Bulb turbine, horizontal axis 3.6 m 94.5 m³/s 10 m 3 #, each 10 m 

Urreiting 1985 16.5 MW 76.2 GWh 2 Kaplan Bulb turbine, horizontal axis 3.6 m 100 m³/s 10.2 m 3 #, each 10 m 

Bischofshofen 1984 16.0 MW 70.2 GWh 2 Kaplan Bulb turbine, horizontal axis 3.6 m 100 m³/s 9.0 m 3 #, each 10 m 

Kreuzbergmaut 1995 17.7 MW 80.0 GWh 2 Kaplan Bulb turbine, horizontal axis 3.65 m 97 m³/s 10.9 m 3 #, each 10 m 

Werfen/Pfarrwerfen 2009 16.5 MW 81.6 GWh 2 Kaplan Bulb turbine, 5° inclined axis 3.6 m 102,5 m³/s 9.2 m 3 #, each 10 m 

Stegenwald 
Exp. 
2025 

14.3 MW > 73 GWh 
2 Kaplan half-spiral turbine with 
horizontal axis and straight draft tube 

3.6 m 101,5 m³/s 8.1 m 
2 #, each 10 m 
+ 2 # each 11 m 

 

However, the decision to build had to be taken at a time when cost pressure was extremely high. The analysis of the 

costs for a similar project [3] shows a dominant cost block in civil engineering. The concept used was further devel-

oped during the delayed approval of the power plant. To obtain the company’s approval for project realisation, fur-

ther savings had to be made, mainly to reduce construction costs.  

The latter is triggered by the necessary civil engineering in the turbine area. In order to minimise costs and the space 

required for the power plant itself, the reduction from 3 to 2 weir fields has been implemented. To continue to guar-



 

antee the necessary flood discharge, an additional option must also be created via the turbine to allow the weir flaps 

to be moved and thus enable the continuity required in the event of exceptional loads. 

 

 
Fig. 1: Location of the power plant in the province of Salzburg and upstream power plant locations 

 

The Stegenwald power plant is planned to have a right bank overflowed powerhouse next to the weir system with 

two horizontal axis Kaplan turbine machine sets and a left bank two-span weir system. The total construction flow 

rate is QRated = 203 m³/s, and the main structure (weir axis) is located at km 100.791 of the Salzach River. The power 

plant concept allows the intake water to be drawn into the turbine from the primarily horizontal intake plate via a 

slightly inclined upward screener. The headrace is situated downstream of the screener with an attached flap. The 

width of the two headrace channels, also available for flood discharge in the event of flooding, is 11 m. The calculat-

ed maximum flood discharge (RHHQ) is 1,650 m
3
/s. 

The weir system is located on the orographic left side and consists of two weir fields. The weir gates are equipped 

with pressure segments with flap gates. The flaps are used to release excess water. The width of the two weir fields is 

10 m, and the height is 8.3 m. A weir bridge runs across the whole power plant. 

 
Table 2: Turbine primary data 

2 units, Kaplan horizontal axis (rotated vertical concrete spiral Kaplan turbine with straight draft tube) 

Manufacturer Turbine: Global Hydro / Gearbox: Renk / Generator: Gamesa  

Design net head HNet 8.25 m 
 

Pressure number Psi 0.271 - 

Max. discharge per unit QMAX 101.5 m³/s 
 

Normalised discharge Phi 0.404 - 

Position optimum QBEP/QMAX 68% % 
 

Turbine elevation Centerline 488.24 m.a.s.l. 

Max. power per unit PMAX 7.64 MW 
 

Tailwater level TWL 492.67 m.a.s.l. 

Annual production RAV >73.0 GWh 
 

Suction head (below TWL) HS 4.43 m  

Diameter DReference 3.6 m 
 

Plant cavitation number QMAX,Plant,centerline 1.65 - 

Turbine Speed nTurbine 131.0 rpm 
 

No of runner blades zRU 4 # 

Generator speed nGenerator 750.0 rpm 
 

No. of guide vanes zGV 24 # 

Specific speed nq,BEP@DesignHead 222.7 rpm 
 

No. of stay vanes + cut water zSV 11+1 # 

Specific speed ns,Q_MAX 797.1 - 
 

Hub ratio  0.36 - 

 

A Froud-based civil engineering model test on a scale of 1:40 was carried out in parallel to the design to verify this 

power plant concept's inflow and outflow conditions [4]. In the headwater, a special gravel step design was devel-

oped during this civil engineering model test to minimise the transport of stones to the turbines [5]. This is the first 



time that this unconventional machine set-up at the Stegenwald power plant has been realised this way. A uniquely 

designed spiral geometry was developed to avoid a possible accumulation of gravel, which could enter the spiral area 

through the screen and settle there, generating a corresponding drag flow at the lowest point of the spiral.  

In Fig 1, the power plant's location is shown together with a rendering of the hydropower plant in the future and a 

photo of the construction site in mid-September 2024. The main data of the turbine is summarised in Table 2. 

 

2 CFD Model  
The results presented in this paper were calculated using different models, depending on the required task. The dif-

ferent models consist of the following domains: 

 Single machine inlet and spiral 

 Complete headwater with the two inlets and the two spirals 

 One guide vane passage, one runner passage and draft tube 

 Spiral with 360 °guide vane, 360° runner and draft tube 

 Spiral with 360 °guide vane, 360° runner, draft tube and outblock 

 

Downstream of the draft tube, an additional component, the so-called outblock, was connected to the draft tube, 

which is almost identical to the tailwater. The function of this component is not exactly a representation of the 

tailwater. Still, it helps to avoid setting boundary conditions directly at the draft tube outlet, which would influence 

the draft tube simulation and prescribe the flow situation. For the stationary calculations, a mixing plane approach 

(stage) available in the software package was chosen for the multiple frames of reference interfaces between station-

ary and rotating domains, i.e. between the guide vane and the runner domain as well as runner and guide vane do-

main. With the help of the commercial CFD code Ansys CFX V17.1 [6], the Navier-Stokes equations were solved. 

These Navier-Stokes equations describe the fluid motion in all three dimensions and were used with a Reynolds 

averaged Navier-Stokes (RANS) formulation. The fluid-wetted walls were treated “hydraulically smooth”. The “Au-

tomatic/Hybrid Wall Functions” established in CFX were used to simulate the boundary layer flow. The spatial dis-

cretisation was carried out using the “High Resolution” method. The k--based “Shear-Stress-Transport (SST)” 

model developed by Menter [7] was used for turbulence modelling within the steady-state analysis. 

The evaluation of the characteristic values of the turbine was carried out according to the definitions of the 

IEC 60193 [8]. Therefore, the net head and the turbine’s expected efficiency can be defined according to Eq. 1 and 

Eq. 2. The static pressure p was evaluated as an area-averaged value at the inlet and outlet. A mass flow averaging 

was performed to assess the total pressure pTotal at the interfaces between the individual turbine components. Fur-

thermore, by evaluating the losses in the individual components HLoss,component (Eq. 3) of the turbine (spiral, guide 

vane, runner and draft tube), an efficiency breakdown can be defined according to Eq. 4. These steps enable a de-

tailed quantitative analysis of the flow situation in the turbine components. In order to evaluate the loss levels, total 

pressure differences were formed between the respective interfaces of the components. A statistical method was used 

to evaluate the cavitation coefficients based on the CFD results based on ideas developed by ASTRÖ (see also 

[9][10]). The idea behind the so-called “Histogram Method” is to replace the vapour pressure pvapor in equation Eq. 6 

with a pressure value on the runner blade, which can be used to reasonably calculate the turbine’s -value (Eq. 7).  

 

𝐻𝑁𝑒𝑡 = [
𝑝𝑆𝑡𝑎𝑡𝑖𝑐,𝐼𝑛𝑙𝑒𝑡

𝜌∙𝑔
+

(𝑄 𝐴𝐼𝑛𝑙𝑒𝑡⁄ )2
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+
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𝜂
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𝐻𝐿𝑜𝑠𝑠,𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 =
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3 Preliminary-study for basic design 
The machine configuration is based on a design with a concrete half-spiral, which is rotated by 90° to horizontal 

direction and pressurised from above. A spiral resulting from a Kaplan model test was used for the first tests to check 

the basic functionality. 

 

 
Fig. 2: Design principle 

 

In Fig. 2, the vertical-axis Kaplan turbine used for this fundamental study is shown in orange, whereby the same 

runner diameter is used in this overlay (D = 3.6 m). This model was rotated 90° anti-clockwise. The L-bend draft 

tube was replaced by a bulb turbine straight draft tube. For the axial design, the runner was positioned half the diam-

eter lower due to cavitation, so the runner tip still had sufficient counter pressure (NPSH) in the uppermost position. 

However, it soon became apparent that there was enormous potential for savings in civil engineering and that the 

lowest point of the spiral case could be moved upwards by 1.5 m, which is shown in Fig. 2 and Fig. 3 in more detail. 

The ideas for the redesign of the spiral came from the design of pump inlet sumps of vertical casing pumps [11] [12] 

and were extended by the use of the term ‘elephant butt’. By moving the flow diverter (also known as tongue) to the 

lowest position of the spiral case, the inflow was diverted more evenly from the horizontal flow, creating a smoother 

drag.  

 

 
Fig. 3: Spiral loading and extension into the depths 

 

Basic investigations on concrete half-spirals were already carried out in low-cost investigations on Kaplan turbines 

[11]; Gubin [14] also refers to the power station in Volgograd, where the flow diverter was also positioned very far 

downstream. To design a generous surface area, the spiral is also built with a correspondingly large axially parallel 

extension and less radial extension [15]. All development steps were always analysed using CFD calculations, as the 



classic analytical design principles for spirals, in particular, lose their validity here. The final fine-tuning of the ge-

ometry optimisation was carried out by integrating simulations with gravel transport to avoid accumulation in the 

lowest area (see section 4). 

Fig. 3 shows a streamline plot for the initial spiral and an optimised variant for a full load point at Q = 100 m³/s. A 

screen was also modelled in this calculation. It can be seen that a large area of the spiral does not contribute to the 

loading of the turbine and that the flow is not transported homogeneously through the screen when using a classic 

spiral (left-hand image in Figure 3), but that excessively high flow areas form together with dead water zones. 

 

 
Fig. 4: Complete model of the headwater in the preliminary project phase 

 

The calculations were subsequently extended to include the entire headwater area. They were also carried out using a 

multi-phase approach to better understand the inflow to the machines (Fig 4). The results clearly show that the sepa-

ration walls between the turbines and between the turbine and the weir field are essential. Fig. 4a also shows an ini-

tial idea for designing a gravel step, which was further optimised together with the separation walls as part of the 

civil engineering model test [4]. Finally, the calculations for the essential investigation were also carried out with the 

rest of the turbine components (e.g., guide vane, runner, draft tube and tailwater) to fix the basic main dimensions of 

the whole power plant for the later tendering of the turbines. 

 

4 Tailor-made design 

4.1 Modification of the spiral 

 
Fig. 5: Spiral modification 

 

The preliminary investigation was continued in the runner development, and the volute was optimised in several 

steps; for this purpose, the flow distribution is significantly homogenised, and acceleration in the area near the cut 



 

water is also necessary. By reducing the axis extension of the cone (Fig. 5d), the dead water areas (red marking in 

Fig. 5a) could be eliminated. The zones of lowest speed could also be further reduced by redesigning the surface 

profile and slightly adjusting the position of the cut water (blue marking in Fig. 5b). The calculations for this were 

always carried out with the full model so that the interaction between the spiral and the guide vane is not suppressed. 

A statement can also be made about the overall machine performance. 

 

4.2 Modification of the draft tube 
As an essential component of hydropower plants, the draft tube has the task of converting the velocity energy (i.e. 

kinetic energy) at the runner outlet into pressure energy at the draft tube outlet. This means that a significantly higher 

pressure difference is available as an adequate static pressure difference acting across the runner, which can be uti-

lised to generate energy. The hydraulic connection between the runner outlet and tailwater is an integral part of the 

function of the draft tube. 

 

 
Fig. 6: Draft tube modifications 

 

In parallel to optimising the runner, work was also done on improving the draft tube geometry. The improvement of 

the draft tube flow is severely restricted by the specified geometric boundary conditions, e.g., the lowest point of 

draft tube and the max. length or area of outlet cross-section. The draft tube provided by the civil engineering plan-

ning department (V1) shows a tendency towards flow separation. It could not achieve the desired performance even 



with a trumpet-shaped design (V3) and other changes to the surface profile. The draft tube was then stretched to the 

initially planned length and showed no more detachment tendencies, but it was not satisfactory in terms of perfor-

mance (V10). Based on comparable bulb turbines, the draft tube cone's opening angle was increased to simultaneous-

ly reduce the opening angle of the transition piece from round to rectangular. The cone then had to be shortened in 

order not to drop below the specified height limit at the bottom of the draft tube (V13). Using a one-sided cone was 

also unsuccessful in positively influencing the detachment tendency seen from above. In the next step, the draft tube 

section was divided in the middle after the cone, and a support cross-section was drawn in, which influenced the 

surface profile versus the length. An elliptical support cross-section was selected for V15 and a rounded rectangular 

support cross-section for V16, which was ultimately successful. Further draft tube modifications with altered support 

cross-sections do not result in any further improvements in turbine performance. 

 

4.3 Runner blade 

Two approaches for the Stegenwald hydropower plant were chosen as part of the runner development. Based on a 

bulb turbine hydraulic design, a spiral is used on the inlet side instead of the axial inflow as the starting geometry 

first. Later a classic Kaplan geometry is rotated and fitted together with an axial draft tube. The second approach 

proved to be the most effective. In any case, the runner must be adapted to the special inflow or outflow conditions 

(depending on the start geometry) and customised for the special geometry restrictions at the power plant site. Stand-

ard hydraulics cannot be used. The pressure distribution on the runner blade was successively improved until the 

pressure distribution on the runner's leading edge met expectations. The risk of cavitation at the leading edge and 

blade root was further minimised. 

 

5 Particle tracking 
The final fine-tuning of the turbine components’ design was carried out using a calculation method that makes it 

possible to follow the particle paths of stones in the simulation domains. For this purpose, stones are ‘thrown in’ at 

regular time intervals at the inlet of the spiral, and both stationary and transient calculations are carried out. This 

method for modelling particle-loaded flows is carried out by following a representative sample of particles through 

the continuous fluid. Ordinary differential equations (ODE) are integrated to determine the position and velocity of 

the individual particles. The total mass flow rate of the particle phase is divided among the representative particles. 

Although the particles have a specific diameter, they are modelled as moving points so they do not occupy any vol-

ume of the continuous fluid. This is an acceptable simplification if the stones make up a small proportion of the flow-

ing fluid. Particle-particle interactions are also neglected. This method is well suited for simulations with low particle 

loads, as can be assumed for this power plant simulation. A stochastic distribution of the particles is specified at the 

inlet, and the dosing takes place near the ground (see Fig. 7a), which corresponds to which corresponds approximate-

ly to the beginning of the screen in the flow direction of flow. The diameter of the stones (particles) is assumed to be 

5 cm, the density of the stones is assumed to be 2300 kg/m³, and the particle velocity at the inlet is assumed to be 

1 m/s which is close to the inlet velocity of the water. 

 

 
Fig. 7: Particle tracking 

 



 

The wall behaviour of the particles is controlled via the ‘coefficient of restitution’, which was assumed to be ‘1’ both 

perpendicular and parallel to the wall and generates a damped ‘rolling’ of the stones (Fig. 7b). For each particle, the 

movement through the flow space is tracked; the flow and the earth's gravitation drag the particle along and move it 

further towards the ground. The defined time intervals of addition of the particles at the inlet, which correspond to a 

time interval of one second, are clearly visible (Fig. 7c). 

The stones are transported into the turbine directly from the top (Fig. 7f), laterally via the support blade (Fig. 7d) and 

end up on the left, lower side of the draft tube when viewed in the direction of flow (Fig. 7h). Some of the stones are 

whirled into the water by the runner, after which they are transported downstream (Fig. 7g). 

 

 
Fig. 8: Images of video sequences with particle tracks, modification of spiral and spiral-gravel step 

 

The integrated gravel step in the spiral (see Fig 8c) causes transverse transport of the stones when they reach the area 

of the stone sill close to the ground; the stones are then removed directly by the turbine. If stones arrive at a greater 

distance from the ground, they are not entirely caught by the gravel step. Still, even then, they do not remain in the 

spiral but are pulled up at the lowest point of the spiral on the flow diverter and then transported to the tailwater by 

the turbine. In order to achieve this, minimal adjustments to the spiral were necessary so that the stones were trans-

ported more quickly towards the end of the flow diverter. Minimum values for the velocity can be found in [16], 

which is also the basis for many derived standards and recommendations. 

 

6 Results 

 
Fig. 9: Hydraulic performance based on CFD, H = 8.4 m 

 



For the final hydraulic design, the following diagram shows the hydraulic turbine efficiency calculated with the full 

360° CFD model at a head of H = 8.4 m, as well as an efficiency splitting, which allows for analysing the losses of 

the individual turbine components. The numerically calculated hill chart in combination with the annual hydrograph 

confirms the annual generation of more than 73 GWh per year. 

 

Power plant construction 
The concrete work for the powerhouse and the weir system could begin following the construction of the excavation 

pit and the commissioning of the pumps to keep the excavation pit dry (8 DN400 filter wells and 4 DN600 filter 

wells). In the upstream section, which is around 3.3 km, the river bed will be raised by up to 2 m, and the down-

stream section will be deepened over a total length of around 2.4 km.  

More than 25,000 m³ of concrete, 30,000 m² of concrete formwork and more than 3,000 tons of structural steel for 

the reinforcement will be required to build the entire power plant. As part of the diversion of the Salzach via the 

Stegenwald power plant, the old Salzach bed will be filled and ecologically upgraded by creating a new near-natural 

connecting watercourse. Fig. 1a shows the planned appearance of the power plant area at the top left, below the sta-

tus of the construction work in mid-September 2024 (Fig 1b). 

 

7 Summary 
To achieve the aim of covering 100 per cent of Austria’s annual electricity demand from renewable energy sources 

in 2030 [2], an additional 27 TWh of electricity from renewable sources will be needed. Hydropower already ac-

counts for the largest share and is expected to contribute with 5 TWh of newly installed capacity and modernisation. 

The Stegenwald power plant project is the realisation of a plant optimised concerning construction costs and space, 

which is characterised by a new machine concept and high investments in enhancing the environment. With the help 

of numerical methods, a hydraulic design was developed that fulfils the specifications and includes additional 

measures for safe operation. 

 

Product names mentioned in this paper may be trademarks of their respective companies. 

 

Keywords: CFD, simulation, Kaplan  

 

Acknowledgement 
We especially thank Verbund Hydro Power for Fig. 1a, for making these renderings available and allowing us to 

publish them. 

 

 

References 
[1] Salzburg AG / Tauernkraftwerke AG., “Kraftwerkskette Mittlere Salzach“, leaflet, published by Salzburg AG für Elektri-

zitätswirtschaft and Tauernkraftwerke AG, around 1995. 

[2] European Commission, “National energy and climate plans, Austria” downloaded: https://commission.europa.eu/energy-

climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-

and-climate-plans_en, file: necp_factsheet_at_final_0.pdf, September 26, 2024. 

[3] Penninger, G., “Kleinkraftwerke im VERBUND – Kostenoptimierungen unter dem Druck geänderter Rahmenbedingun-

gen", Praktikerkonferenz Turbine Graz, 2015 

[4] Zenz, G., Schneider, J., Pikl, F.G., Lazer, F., “Hydraulischer Modellversuch Kraftwerk Stegenwald“, published by TU 

Graz, 2022. 

[5] Schneider, J., Badura, H., Pikl, F. G., “Untersuchungen am physikalischen Modell zur Optimierung des neu zu errichten-

den Kraftwerkes Stegenwald“, 21. Wasserbau-Symposium, Wallgau, Germany, 2023. 

[6] Ansys CFX, “Program documentation and help”, Release 17.1.  

[7] Menter, F.R., “Two-equation Eddy-viscosity turbulence models for engineering applications”, AIAA-Journal, 32 (8), 1994. 

[8] IEC 60193: 2019-04, Third Edition, “Hydraulic turbines, storage pumps and pump-turbines – Model acceptance tests”. 

[9] Schiffer, J., Benigni, H., Jaberg, H., Prirschl, R., Giersemehl, I., “Causal analysis for the cavitation damages on a Fran-

cis- runner and customised design optimisation”, Proceedings Hydro 2023: New ideas for proven resources, The Internation-

al Journal of Hydropower and Dams, 2023. 

[10] Benigni, H., Schiffer, J., Bodner, C., Penninger, G., Giersemehl, I., “HPP Gratkorn, hydraulic design for a compact pow-

er plant limited by given geometrical boundary conditions and the dimension of the tailwater gate” in Proceedings Hydro 

2023: New ideas for proven resources, The International Journal of Hydropower and Dams, 2023. 

[11] Knauss, J. “Swirling Flow Problems at Intakes – Hydraulic structures design manual”, ISBN: 9061916437, Taylor & Fran-

cis,1987. 



 

[12] American National Standards Institute, “ANSI/HI 9.8 Rotodynamic Pumps for Pump Intake Design”, Hydraulic Institute, 

2012. 

[13] Benigni, H., Schiffer-Rosenberger, J., Jaberg, H., Bodner, C., Mosshammer, M., “Aktuelle Beispiele optimierter Turbi-

nentechnologien – Möglichkeiten zur Maximierung des Kosten-/Nutzen-Verhältnisses und „State-of-the-art“-

Troubleshooting bei Kleinwasserkraftanlagen, 21. Internationales Anwenderforum Kleinwasserkraftwerke, Freiburg im 

Breisgau, Deutschland, 2018. 

[14] Gubin, F.F., Mihailov, I.E., Gubin, M.F., “Problems of investigation and analysis of the water movement in hydro turbine 

unit”, Proceedings of the Fifth Conference of fluid machinery, Vol. 1, pp 365-377, ISBN 963 05 0725 0, Budapest 1975. 

[15] Raabe, J., “Hydraulische Maschinen und Anlagen, 2. Auflage der Teile 1 bis 4 in einem Band“, ISBN3-18-400801-0, VDI 

Verlag, 1998. 

[16] Hjulstrom, F., “Studies of Morphological Activity of Rivers as Illustrated by the River Fyris”, Bulletin of the Geological 

Institute University of Uppsala, 25, 221-527, 1935. 

 

The Authors  

 
Helmut Benigni 

Institute of Hydraulic Fluid Machinery, University of Technology 

A-8010 Graz / Austria, Kopernikusgasse 24 

Phone: +43 316 873 7578  

Mail: helmut.benigni@tugraz.at 

 

Jürgen Schiffer-Rosenberger 

Prof. Dr. Jaberg & Partner GmbH 

A-8076 Vasoldsberg, Kerscheckstraße 41 

Phone: +43 660 104 58 14 

Mail: juergen.schiffer@jabergundpartner.com 

 

 
Helmut Benigni studied mechanical engineering at the Graz University of Technology, specialising in numerical simulation, PhD 

thesis on the optimisation of hydraulic machines. In a post-doctoral position responsible for hydraulic machine simulations em-

ploying CFD methods, development of different hydraulic designs and machine configurations, and habilitation in hydraulic fluid 

machinery. Vice-head of the Institute of Hydraulic Fluid Machinery, Graz University of Technology. 

 

Jürgen Schiffer studied mechanical engineering at the Graz University of Technology. Between 2008 and 2014, he worked as a 

scientific assistant at the Institute of Hydraulic Fluid Machinery at the Graz University of Technology. He finished his PhD in the 

mid of 2014. In 2018, he joined the Jaberg&Partner consultants’ group. 

 

Gerhart Penninger studied mechanical engineering at the Graz University of Technology and worked as a scientific assistant at 

the Institute of Hydraulic Fluid Machinery at the Graz University of Technology. After finishing his PhD in 2004, he became a 

leading engineer at Voith Hydro. In 2008, he started working for Verbund Hydro Power GmbH; since 2015, he has been the head 

of the Department for Mechanical Engineering and Hydraulic Steelwork. 

 

Hannes Badura studied Civil engineering and Water Management at the University of Natural Resources and Life Science, 

Vienna. He worked as a scientific assistant at the Institute of Hydraulic Engineering and Water Resources Management at the 

Graz University of Technology. After finishing his PhD in 2007, he became a hydraulic engineer and project manager at Verbund 

Hydro Power GmbH. 

 

Christian Witti joined Global Hydro Energy GmbH as a mechanical engineer and project manager in 2004, and since 2012, Lead 

Engineer Kaplan and Project Engineer for Stegenwald 

 

Markus Pühringer  graduated in Automation Engineering at the Wels University of Applied Sciences in 2008. Since 2007 in 

charge of Global Hydro Energy GmbH and is responsible for hydraulic design and power plant project planning.  


