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TOPICAL PAPER INDEX

1.  CAVITATION IN HYDRAULIC PRESSURIZED SYSTEMS AND COMPONENTS

CAV-01 Hydraulic and Cavitation Characteristics of Multihole Orifices
By: U. Fratino, Dipartimento di Ingegneria delle Acque, Politecnico de Bari

CAV-02 Experience With Model and Field Testing of Cavitation of Low Head Kaplan Turbines
By: Igor Kern, B. Sc.; Tomaz Rus, M. Sc.; Djelic Vesko, M.Sc., Manager of Turbine
R&D, Turboinstitut

CAV-03 The Prediction of Cavitation Hydrodynamic Aggressiveness
By: Antoine St-Hilaire, Eng., IT, Design Specialist and Michel Sabourin, Eng., Chief
Engineer, ABB ALSTOM POWER Canada Inc.; Prof. Claire Deschenes, Ph.D.,
Laboratoire de machines hydrauliques, Laval University

CAV-04 Unsteady Operation Due to Cavitation
By: Prof. Roger E.A. Arndt, University of Minnesota, St. Anthony Falls Laboratory;
Andreas Keller, Associate Professor of Mechanical Engineering, Technical University
of Munich; Morten Kjeldsen, Research Associate, Norwegian University of Science and
Technology

2. COMPUTATIONAL HYDRAULICS AND NUMERICAL SIMULATION; ACCURACY,
USABILITY AND NEW CAPABILITIES

2A.  Time Averaged Calculations in Turbines

CFD-F01 Analysis of Runner-Draft Tube Numerical Coupling on Kaplan and Pump Turbine Cases
By: Laurent Bellet, EDF-CIH; Helene Garcin and Etienne Parkinson, VA Tech Hydro
Vevey

CFD-F02 Separate and Coupled CFD Simulation of a Flow in a Francis Turbine
By: Dragica Jost, M.Sc., Turboinstitut; Prof. Leopold Skerget, Ph.D., Faculty for
Mechanical Engineering, University of Maribor

CFD-F03 Effect of Grid Size in CFD Code on Flow Through Francis Turbine
By: Prof. Dr. Takashi Kubota, Kanagawa University; Prof. Dr. Fengqin Han, Huazhong
University; Tomokazu Kuwayama, Hydr. Engineer, and Jun Masuda, Vice Director,
Nippon Koei

CFD-F05 Boundary Shear Stress, Velocity Distribution and Wall Functions in Smooth 3-D Channels
By: Shu-Qing Yang, Department of Civil Engineering, The National University of
Singapore
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CFD-F06 Computation of Fluid Flow in a Model Draft Tube Using Mesh Adaptive Techniques
By:  Thi C. Vu, Senior Development Engineer, GE Hydro; Francois Guibault, Assistant
Professor, Ecole Polytechnique de Montreal, Julien Dompierre, Research Professional,
CERCA; Paul Labbe, Research Professional, CERCA, Ricardo Camarero, Head
Mechanical Engineering Department, Ecole Polytechnique de Montreal

CFD-F08 Improving Efficiency of a 195 MW Francis Turbine Using Numerical Simulation Tools
By: Bernard Masse, Maryse Page, Anne-Marie Giroux and Robert Magnan, Institut de
recherche d'Hydro Quebec

CFD-F09 CFD-Calculation of Swirlflow in a Conical Diffuser and Bend
By: Ole G. Dahlhaug, Ph.D., Norwegian University of Science and Technology; Per
Egil Skare, Ph.D., SINTEF Energy Research; Bjarne Borresen, Ph.D., GE-Hydro

CFD-F10 Report from Turbine-99 --  Workshop on Draft Tube Flow in Porjus, Sweden, 20-23 June
1999

By: B. Rikard Gebart and L. Hakan Gustavsson, Division of Fluid Mechanics, Lulea
University of Technology; Rolf I. Karlsson, Vattenfall Utveckling AB

CFD-F11 Three-Dimensional Turbulent Flow Simulation Through a Bulb-Turbine Runner with a
Clearance

By: LIU Wenjun, XU Yu, WU Yulin, Department of Thermal Engineering, Tsinghua
University

CFD-F12 A Numerical Comparison of Four Operation Conditions in a Kaplan Water Turbine,
Focusing on Tip Clearance Flow

By: Hakan Nilsson, Tec. Lic., and Lars Davidson, Professor, CHALMERS, Thermo and
Fluid Dynamics

CFD-F13 Numerical and Experimental Flow Analysis in a Kaplan Turbine
By:  Dr. T. Aschenbrenner, M. Gohringer and Dr. W. Moser, Voith Siemens Hydro
Power Generation

CFD-F15 Three-Dimensional Turbulent Flow Analysis Through a Pump-Turbine Runner at Pump
Modes

By: XU Yu TANG Xuelin, WU Yulin, CAO Shuliang, Department of Thermal
Engineering, Tsinghua University, K. Niikura and J. Sato, Hitachi Ltd.

CFD-F18 The Design of Francis Turbine Runners by 3D Euler Simulations Coupled to a Breeder
Genetic Algorithm

By: Manfred Sallaberger and Marcello Fisler, VA Tech Escher Wyss; Manuel Michaud,
Klaus Eisele, and Michael Casey, Sulzer Innotec

CFD-F20 Numerical and Experimental Analysis of Pelton Turbine Flow Part 2: The Free Surface
Jet Flow

By: Felix A. Muggli and Zhengji Zhang, Sulzer Ltd., Fluid Dynamics Laboratory;
Christoph Scharer and Lothar Geppert, VA Tech Escher Wyss Ltd.
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CFD-F21 Numerical and Experimental Analyses of Pelton Turbine Flow  Part 1: Distributor and
Injector

By:  Mirjam Sick, Marc Schindler, Peter Drtina, Christoph Scharer and Helmut Keck,
VA Tech Escher Wyss Ltd.

2B.  Time Averaged Calculations in Pumps

CFD-G01 Numerical and Experimental Investigations on a Centrifugal Pump Stage With and
Without a Vaned Diffuser:  Experimental Part

By: Dipl.-Ing. Wondwossen Aysheshim, Prof. Dr.-Ing. Bernd Stoffel, Institute of
Turbomachinery and Fluid Power, Darmstadt University of Technology

CFD-G02 Numerical and Experimental Investigations on a Centrifugal Pump Stage With and
Without a Vaned Diffuser:  Numerical Part

By: Dipl.-Ing R. Skoda, Research Assistant and Prof. Dr.-Ing. R. Schilling, Head of
Institute, Institute of Hydraulic Machinery, University of Technology

CFD-G03 A Numerical Method for Predicting the Cavitation Inception of a Submerged Vortex in
Pump Sumps

By: Takanori Shibata and Ryuichiro Iwano, Power & Industrial Systems R&D Lab,
Hitachi Ltd.; Takahide Nagahara and Tomoyoshi Okamura, Industrial Machinery
Systems Division, Hitachi Ltd.

2C.  Unsteady Calculations in Turbines and Pumps

CFD-S01 Numerical Analysis of Pressure Fluctuation due to Rotor-Stator Interaction in a Diffuser
Pump by Vortex Method

By: Hong Wang and Hiroshi Tsukamoto, Department of Mechanical Engineering,
Kyushu Institute of Technology

CFD-S02 Discussion of Several Numerical Approaches for the Stator-Rotor Interaction
By: T. Kaechele, C. Hauff and T. Aschenbrenner, Voith Siemens Hydro Power
Generation

CFD-S03 Numerical Simulation of a Complete Francis Turbine Including Unsteady Rotor/Stator
Interactions

By: A. Ruprecht, M. Heitele and T. Helmrich, Institute for Fluid Mechanics and
Hydraulic Machinery, University of Stuttgart; W. Moser and T. Aschenbrenner, Voith
Siemens Hydro Power Generation

CFD-S04 Simulation of Pressure Fluctuations in Pump-Turbines Induced by Runner-Guide Vane
Interactions

By:  X. Chen, C.C.S. Song, University of Minnesota; K.Tani, Shinmei, K. Niikura & J.
Sato, Hitachi Ltd.
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CFD-S05 Experimental and Numerical Study of Pressure Fluctuations in High Head Pump-Turbine
By: Rachel Blanc-Coquand, Numerical Engineer; Sylvain Lavigne, Hydraulic Engineer;
and Jean-Loup Deniau, Head of Test Laboratory, ABB ALSTOM Power Turbine
Technology Center

CFD-S06 Numerical Simulation of the Time-Accurate Turbulent Flow through a Bulb Turbine
By: Dipl.-Ing. R. Skoda, Research Assistant, Dipl.-Ing. W. Rohne, Research Assistant;
Dr.-Ing. W. Knapp, Head of the Laboratory and Prof. Dr.-Ing. R. Schilling, Head of the
Institute, Institute of Hydraulic Machinery, University of Technology

CFD-S07 Of the Helical Vortex in the Turbine Draft Tube Modeling
By: Ales Skotak, Research Engineer at CKD Blansko Engineering, a.s.

CFD-S08 Unsteady Turbulent Flow Analysis Through Three-Gorge Draft Tube by Using LES
By: Prof. YANG Jianming, LIU Wenjun, Prof. WU Yulin, MEI Zuyan, Department of
Thermal Engineering, Tsinghua University

3. PRACTICAL APPLICATIONS OF HYDRAULIC MACHINERY/INNOVATIVE TEC     HNOLOGY
      FOR SMALL AND LARGE HYDROELECTRIC POWER PLANTS AND PUM    PING STATIONS

3A.  Turbines and pump/turbines

B-01 A Discussion on Losses, Dynamic Behaviour and Cavitation in Francis Turbines
By: Prof. Dr. Hermod Brekke, Norwegian University of Science and Technology

B-04 The Development of PTFE Faced Thrust Bearing for Dinorwig Pumped Storage Power
Station

By:  Eur.Ing. Robert T. Knox, Michell Bearings, and William O. Moss, First Hydro
Company, Dinorwig Power Station

B-05 Hooped Pelton Runners
By: B. Michel, Hydraulic Engineer, Deputy Head of Francis/Pelton Group; G. Rossi,
Mechanical Engineer; P. Leroy, Hydraulic Engineer; P.Y. Lowys, Mechanical Engineer,
ABB Alstom Power Hydro

B-06 Deviation Angle of a Free Jet in Pelton Turbines
By: Prof. Dr. Takashi Kubota and Assoc. Prof. Dr. Yuji Nakaniski, Kanagawa
University; Prof. Dr. Fengquin Han and Jie Liu, Student, Huazhong University; Jun
Masuda, Vice Director, Nippon Koei Yokohama Works Co.

DES-02
 

R&M of Hydroelectric Plants in Himalayas - An Immediate Need
By: Ramesh Chander, Director (Hydro), and Suneel Grover, AEE (Electrical), H.P.
State Electricity Board

B-08	       Measurements of the Forces on the Shaft of a Model Hydraulic Turbine and Their
	       Application To the Prototype
	          By: S. Etter, Voith Siemens Hydro Power Generation   ; J. H. Gummer, Hydro Consult;
	          U. Seidel, Voith Siemens Hydro Power Generation
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DES-03 Runner Design Considerations for the Bankhead Hydroelectric Runner Replacement
Project

By: Hung Do, Hydraulic Design Engineer, Andre Coutu, Senior Mechanical Engineer,
Philippe Seguin, Senior Hydraulic Engineer, GE Hydro; Danny Minor, Project Manager,
Alabama Power Company

DES-04 Model Development for the Grand Coulee Turbine Upgrade
By: Stuart Coulson, Hydraulic Design Engineer and Martin Morissette, Development
Engineer, GE Hydro; Alois Nichtawitz, Head of Hydraulic Laboratory, VA TECH
VOEST MCE GmbH & Co.; John J. Brooks, Senior Mechanical Engineer, U.S.
Department of the Interior, Bureau of Reclamation

DES-05 Three Gorges Project:  Review of GE Energy Norway's Hydraulic Design
By: Jan Tore Billdal, Senior Research Engineer and Birger Godal Holt, Head of
Hydraulic Design, GE Energy

DES-06 Development for 728m Head and 463MW Output Pump-Turbine
By: Kotaro Tezuka, Engineer, Toshiba Corporation; Morihito Inagaki, Manager, and
Akihiro Kitazawa, Engineer, Tokyo Electric Power Company; Hiroshi Tanaka,
Technical Advisor, Kaneo Sugishita, Senior Specialist, and Takanori Nakamura,
Specialist, Toshiba Corporation

DES-07 Development of 700m-400MW Class Ultrahigh Head Pump Turbine
By: K. Ikeda and M. Inagaki, Tokyo Electric Power Company; K. Niikura, K. Ooshima,
K. Kikuchi, and M. Harano, Hitachi Ltd. Power & Industry Systems

DES-10 Safety Engineering for the 423 MW Pelton Runners at Bieudron
By: Richard Angehrn, Senior Engineer, VA Tech Escher Wyss Ltd.

DES-11 Dynamic Pressure Measurements on a Model Turbine Runner and Their Use in
Preventing Runner Fatigue Failure

By: Prof. Dr. F. Avellan, EPFL-IMHEF Laboratory for Hydraulic Machines; Dr. S. Etter
and J. H. Gummer, Voith Siemens Hydro Power Generation; U. Seidel, Hydro
Consultant

DES-12 Development of the Runner with Splitter Blades for a High Head Reversible Pump-
Turbine

By: Kazuyoshi Miyagawa, Takasago R&D Center, Mitsubishi Heavy Industries, Ltd.;
Teruaki Namba and Hiroshi Matsushita, Takasago Machinery Works, Mitsubishi Heavy
Industries, Ltd.; Kozo Ikeda and Shigenori Watanabe, Construction Department, Tokyo
Electric Power Co.

DES-13 Study on the Internal Flow and New Design Technology for a Francis Turbine Runner
By: Kazuyoshi Miyagawa, Takasago R&D Center, Mitsubishi Heavy Industries, Ltd.;
Kunio Yasuda and Yoshihiro Iwasaki, Takasago Machinery Works, Mitsubishi Heavy
Industries, Ltd.



Hydro, Technology, and the Environment for the New Century

DES-14 Competitive Design of High Performance Pelton Turbines
By: Stale Risberg, Research Engineer, Olav Rommetveit, Research Engineer, Jan
Otto Haugen, Senior Research Engineer, GE Energy (Norway); Prof. Hermod Brekke,
Norwegian University of Science and Technology

DES-15 Challenges for the Next Generation of Turbine Designs
By: Hua Jian, Hu Dunyu, Jiang Dengyun, Chengdu Hydroelectric Investigation and
Design Institute of State Power Corporation

3B.  Pumps

PD-01 Redesign of a High-Energy Centrifugal Pump First-Stage Impeller
By: R.J.H. Dijkers, Hydraulic Engineer; F.C. Visser, Section Head Product Design &
Development; and J.G.H. op de Woerd, Senior Hydraulic Engineer, Flowserve, R.E.D.

PD-02 Performance Improvement and Peculiar Behavior of Disk Friction and Leakage in Very
Low Specific-Speed Pumps

By: J. Kurokawa, K. Matsumoto, J. Matusi, and H. Imamura, Department of Mechanical
Engineering, Yokohama National University

PD-03 Performance and Experimental Investigation of Impeller in Rot-Jet Pump with Extra-low
specific Speed

By: Prof. Juh-hu Yang, Hydraulic Machinery Division, Gansu University of Technology

PD-04 Analysis and Practical Solution of a Vibration Problem Occurring After Refurbishment of a
Pump Plant

By: Anton Anton and Andrei Georgescu, Technical University of Civil Engineering
Bucharest; Gabriel Dan Ciocan and Jean-Louis Kueny, Grenoble University of
Technology

PD-05 Analysis of a Standard Pump in Reverse Operation Using CFD
By: MSc. A. Tamm, Prof. Dr.-Ing. B. Stoffel and Dr.-Ing. G. Ludwig, TU Darmstadt,
Institute of Turbomachinery and Fluid Power; Mech. Ing. A. Braten, NTNU Trondheim,
Faculty for Mechanical Engineering

4. OSCILLATORY AND VIBRATION PROBLEMS IN POWER PLANT AND PUMPING STATION
      SYSTEMS AND FLUID-STRUCTURE INTERATION

DY-01 Suppression of  Swirl in a Conical Diffuser by Use of J-Groove
By: J. Kurokawa, A. Kajigaya, J. Matusi, H. Imamura, Department of Mechanical Eng.,
Yokohama National University

DY-02 Pressure Pulsation Measurements on a Prototype Francis Turbine
By: Thomas Vekve, Ph.D. student, and Professor Hermod Brekke, Norwegian
University of Science and Technology; Per Egil Skare, Ph.D., SINTEF Energy
Research
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DY-03 Flow Investigation in a Francis Draft Tube:  The Flindt Project
By: Prof. Francois Avellan, EPFL-IMHEF - Laboratory for Hydraulic Machines

DY-05 Alleviation of the Pressure Surge Observed in an Elbow Draft Tube by Installation of Fin
By: M. Nishi, K. Yoshida, Z. Ma and M. Fujii, Kyushu Institute of Technology

DY-07 Hydroacoustic Behavior of a Centrifugal Pump in Non-Cavitating and Cavitating
Operation

By: A. Dazin, G. Caignaert, G. Bois, J. Charley, Laboratoire de mecanique de Lille

DY-08 Analysis of a Structural Failure of a Large Draft Tube
By: N. Dahlback, Vattenfall Utveckling AB

5.  ENVIRONMENTAL CONSIDERATIONS IN TURBINE DESIGN AND OPERATION

ENV-01 Status of the U.S. Department of Energy's Advanced Hydropower Turbine Systems
Program

By: M.J. Sale and C.F. Cada, Oak Ridge National Laboratory; B.N. Rinehart and G.L.
Sommers, Idaho National Engineering Laboratory; P.A. Brookshier, U.S. Department
of Energy, Idaho Operations Office; J.V. Flynn, U.S. Department of Energy, Office of
Biopower and Hydropower

ENV-02 Design of a Fish Friendly Turbine
By: Paul Fetfatsidis, Steven Sommer and Salaiyur Thirumalaisamy, Northern Research
and Engineering Corporation; George Hecker and Stuart Cain, Alden Research
Laboratory

ENV-03 Fish Friendly Kaplan Turbine
By: Maryse Francois, Head of Technology Center; Phong Vinh, Dr. Eng., Hydraulic
Expert Engineer, Technology Center; Patrice Mora, Hydraulic Engineer, Technology
Center, AAP Hydro

6.  AERATION AND EXPERIEMENTAL METHODS FOR HYDRAULIC MACHINERY STUDIES

GU-01 Diffuser System Modeling and Design for Dissolved Oxygen Enhancement of Reservoirs
and Releases

By: Mark H. Mobley, Vice President of Engineering, Mobley Engineering, Inc.; Gary E.
Hauser, Technical Specialist, Tennessee Valley Authority; Dan F. McGinnis, Technical
Specialist, Mobley Engineering and Graduate Student Virginia Tech School of Civil and
Environmental Engineering; R. Jim Ruane, President, Reservoir Environmental
Management, Inc.

GU-02 Determination of Similitude Rules for Hydroturbine Aeration
By: Benoit Papillon, M.Sc., Design Specialist, Juliusz Kirejczyk, Ph.D., Design
Specialist, and Michel Sabourin, M.Sc.A., Chief Engineer, ABB Alstom Power Canada,
Inc.
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GU-03 Experimental Analysis of Velocities in the Outlet Part of a Radial Flow Pump Impeller and
the Vaneless Diffuser Using Particle Image Velocimetry

By: G. Wuibaut, P. Dupont, G. Caignaert and M. Stanislas, Laboratoire de Mecanique
de Lille

7.  MONITORING, DIAGNOSIS, OPTIMIZATION AND PREDICTIVE MAINTENANCE SYSTEMS

MON-02 Vibration Behaviour in Hydro Powerplants: Field Data Analysis
By: E. Egusquiza, A. Estevez, J. Cabrera, and R. Vega, Department of Fluid
Mechanics, UPC

MON-06 Control of CAM Characteristics of the Kaplan Turbine by On-Site Measurements
By: Prof. Dr. Aleksandar Gajic; Prof. Dr. Ljubisav Krsmanovic; Branislav Ignjatovic, B.
Sci.; Zvonimir Predic, B. Sci; Milan Cusic, B. Sci.; Zoran Makivic, B. Sci.

MON-07 Multi-Dimensional Diagnostics of Turbine Cavitation
By: Branko Bajic, Korto GmbH

8. SCALE EFFECTS AND EXPERIENCE WITH SCALE EFFECTS FOR NEW AND
      REHABILITATED EQUIPMENT

SC-01 Efficiency Scale-Up in Refurbished Low Head Kaplan Turbines
By: Vesko Djelic, M.Sc., Manager of Turbine R&D; Vladimir Kercan, M.Sc., General
Manager; Vladimir Vujanic, M.Sc., and Tomaz Rus, M.Sc., Turboinstitut

SC-02 Geometry Measurement of Hydraulic Turbine Runners
By: Robert Magnan and Henri Pastorel, IREQ - Institut de recherche d'Hydro-Quebec

SC-03 Contribution to Study the Scale Effect to Estimate the Efficiency of a Centrifugal Pump
When Handling Fluids with Different Viscosities

By: A. Nemdili and D.H-.Hellmann, University of Kaiserslautern, Department of
Mechanical Engineering, Institute of Fluid Flow and Positive Displacement Machinery

SC-04 New Scale Effect Formula Being Studied for Future IEC Code
By: Hiroshi Tanaka, Technical Advisor, Toshiba Corporation; Alois Nichtawitz, Head of
Hydraulic Laboratory, VA Tech Voest MCE

SC-05 Scale Effects for Old and Refurbished Kaplan Turbines
By: Fernando Alcarraz, Mechanical Engineering Manager, and Bruno Vuan Lockhart,
Plant Manager, UTE - Gabriel Terra HPP
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9.  HYDRAULIC TRANSIENTS AND CONTROL/EXPERT SYSTEMS

TRAN-01 Canal Simulation Model for Sardar Sarovar (Narmada) Project
By: Dr. K.D. Acharya, Assistant Engineer, Sardar Sarovar Narmada Nigam Limited;
Prof. J.S.R. Murthy, Civil Engineering Department, Indian Institute of Technology

TRAN-02 Analysis of Pressure Oscillations Measured in the Twin-Penstock of PSPP Stechovice
By: J. Koutnik, CKD Blansko Engineering, A.S.

TRAN-03 Study of Simulation of Transient of Hydropower Station With Mixed Free-Surface-
Pressure Flow

By: Fan Honggang, Ph.D., Candidate, and Chen Naixiang, Professor Li Hui, M.S., and
Liu Lixian, M.S., Research Institute of Fluid Machinery and Engineering, Tsinghua
University

TRAN-07 Transient Analysis & Waterhammer Proteccion: A Case Study
By: E. Cabrera, R. Dolz, and J. Izquierdo, Instituto Tecnológico del Agua-Grupo
Mecanica de Fluidos (ITA-GMF), Universidad Politecnica de Valencia; A. Barbany, and
L. Onaindia, B.S. Ingenieria; J.M. Villarroel, Euroestudios

TRAN-08 Instability of Pump-Turbines With S-Shaped Characteristics
By: C. Samuel Martin, School of Civil and Environmental Engineering, Georgia Institute
of Technology

10. SPECIAL INVITED PAPERS

I-1 Fluid Pumping Technology - State-of-the Art
By: S. Gopalaskrishnan, Ph.D., Vice President, Research & Technology, Flowserve
Corporation; T. Spence, Director Materials Engineering, Flowserve Corporation

I-2 Unsteady Flow Analysis in Hydraulic Turbomachinery
By: Albert Ruprecht, Institute of Mechanics and Hydraulic Machinery, University of
Stuttgart


