Vibrations and Flow-induced Vibrations (including Trash Rack Vibrations)
Publications, Reports, and Presentations

Ratliff, M., P. March, and P. Kirchner, “Failure Forensics and Re-Design of Reversible Flow Draft Tube
Trash Racks at a Pumped-Storage Plant,” Proceedings of HydroVision 2012, Tulsa, Oklahoma: PennWell
Corporation, July 2012.

March, P. A., “Review and Assessment of Blade Cracking Problems, BC Hydro, G. M. Shrum Generating
Station, Units G1 to G5,” Report No. BCH_HPP1, Nashville, Tennessee: Hydro Performance Processes
Inc., June 2007.

Davis, M. T., P. J. Wolff, and P. A. March, “Integrating and Interpreting Multiple Measurements to
Understand Generator Alignment Problems,” Hydro Review, March 2007.

Wolff, P. J,, M. T. Davis, and P. A. March, “Monitoring and Analyzing Generator Displacements to
Understand Alignment Problems,” Proceedings of Waterpower X1V, Kansas City, Missouri: HCI
Publications, July 2005.

Wolff, P. J., and P. A. March, “Analysis of Unit B6 Generator Displacement Data, CCPUD’s Rock Island
Project, Powerhouse 1,” Norris, Tennessee: Hydro Resource Solutions LLC, HRS Report 0401, March
2004.

March, P. A., “Observations and Recommendations Based on Site Visits to Meridian Energy Ltd.’s
Offices and Hydroelectric Projects,” Norris, Tennessee: Hydro Resource Solutions LLC, HRS Report
0301, October 2003.

March, P. A., “Quantifying the Maintenance Costs Associated with Variable Operating Conditions,”
Hydro Review, August 2003.

Fisher, R. K., U. Seidel, R. Donelson, G. Franke, R. Grubb, D. Drumm, and P. A. March, “Reducing
Powerhouse Vibrations Stimulated by Phase Resonance,” HydroVision 2002, Portland, Oregon, August
2002.

March, P. A., “Quantifying the Maintenance Costs Associated with Variable Operating Conditions,”
Proceedings of HydroVision 2000, Charlotte, North Carolina, August 2000.

March, P. A., “Runner Upgrade Brings Noise and Vibrations,” Hydro Review, Machine Dynamics
Notebook, August 1999.

March, P., and R. K. Jones, “Maximum Load Vibrations Encountered with Baffles for Turbine Aeration,”
Hydro Review, Machine Dynamics Notebook, April 1999.

March, P. A., R. K. Jones, and J. Dawson, “Multiple Blade Failures in a Fixed Propeller Turbine,” Hydro
Review, Machine Dynamics Notebook, May 1998.

March, P. A., “Hydroturbine Vibration Tests at the Calderwood Development, Unit 1,” Report 9701,
January 1997.

March, P. A., “Odd Manifestations of Shear Pin Failure,” Hydro Review, September 1996.



March, P. A., “Narrows Unit 3 Turbine Vibrations, Site Visit Report,” Report 9602, June 1996.
March, P.A., “Eliminating Power Swings at Maximum Load,” Hydro Review, February 1996, pp. 64-67.

Almquist, CW., and P.A. March, “Hydroturbine Efficiency and Vibration Tests at the Santeetlah
Development,” Report TAP.SNT.ET.01, January 1996.

March, P.A., “Good Vibrations,” Hydro Review, Machine Dynamics Notebook, December 1994.

Almquist, C.W., and P.A. March, “Hydroturbine Efficiency and Vibration Tests, Chilhowee Hydro
Plant,” Report 94-1, March 1994.

Almquist, CW., and P.A. March, “Hydroturbine Efficiency and Vibration Tests, Calderwood Hydro
Plant” Report 92-1, March 1992.

March, P.A., “Dynamic Testing of Induced Draft Fan, Allen Fossil Plant,” Norris, Tennessee: Tennessee
Valley Authority, Engineering Laboratory Report No. WR28-2-38-101, August 1991.

March, P.A., “Oil/Water Monitoring of Hydroturbine Guide Bearing, Tuckertown Hydro Plant,” Report
No. 91-2, May 1991.

March, P.A., “Anaysis of Turbine Blade Failure at Tims Ford Hydro Plant,” Norris, Tennessee:
Tennessee Valley Authority, Engineering Laboratory L etter Report, April 1991.

March, P.A., “Assessment of Current and Power Swings in Medium-Head Francis Units, Calderwood
Hydro Plant,” Report No. 90-1, April 1990.

Jones, R.K., and P.A. March, “Blade/Gate Interaction,” Hydro Review, Machine Dynamics Notebook,
April 1990, p. 90.

March, P.A., and R.K. Jones, “Beyond Trombones and Two-by-Fours,” Hydro Review, February 1989,
pp. 60-64.

March, P.A., and P.J. Wolff, “Experimental and Finite Element Investigations of Blade Cracking in a
Scrubber Fan Model,” Proceedings of the 7th International Modal Analysis Conference, Las Vegas,
Nevada, February 1989.

March, P.A., S. Vigander, B.G. Ragsdale, and G.F. Lindsay, “Prototype Hydraulic Transient Tests,
Raccoon Mountain Pumped-Storage Plant,” Proceedings, Fourteenth Symposium of the IAHR Section on
Hydraulic Machinery, Equipment, and Cavitation, Trondheim, Norway, June 1988.

Kirkpatrick, J.F., and P.A. March, “Leak Detection by Acoustic Emissions Monitoring: An Experimental
Investigation of the Acoustic Properties of Leaks and the Attenuation Characteristics of Soil,” Report No.
WR-88-1, January 1988.

March, P.A., PJ. Wolff, and JF. Kirkpatrick, “A Comparison of Excitation Techniques and Data
Analysis Techniques for Determining Damping Vaues in Electrical Conduit,” in The Role of Damping in
Vibration and Noise Control, DE-Vol. 5, New York: American Society of Mechanical Engineers,
September 1987.



Jones, RK., PA. March, and S. Vigander, “Effects of Norris Turbine Struts on Vibrations and
Efficiency,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. WR28-
4-2-111, September 1987.

Jones, R.K., and P.A. March, “Blade-Gate Interaction Frequency in Hydroturbines,” Norris, Tennessee:
Tennessee Valley Authority, Engineering Laboratory Report No. WR28-4-640-103, August 1987.

March, P.A., and R.K. Jones, "Control Room Vibration Measurements, Ocoee No. 2 and Hiwassee
Projects,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. WR28-4-
640-102, June 1987.

Wolff, P.J.,, and P.A. March, “Finite Element Investigation of Piping System for Equine Fecal Sealant
Injector,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. WR28-4-
79-111, June 1987.

Hunter, K.W., and P.A. March, “ Snap-Back Excitation of Structures Using Multiple Force Inputs,” Sound
and Vibration, November 1986.

March, P.A., and P.J. Wolff, “Experimental and Finite Element Investigations of Blade Cracks in a
Scrubber Fan Model,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report
No. WR28-1-900-193, November 1986.

March, P.A., “Using Modal Analysis for Crack Detection in Hydroturbines,” Norris, Tennessee:
Tennessee Valley Authority, Engineering Laboratory No. WR28-1-900-145, September 1986.

Schohl, G.A., and P.A. March, “Effects of Fluid Loading and Centrifugal Stiffening on Fan and Turbine
Vibrations,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. WR28-
4-640-101, September 1986.

Wolff, P.J,, and P.A. March, “Microcomputer-Based Dynamic Finite Element Analysis of a Scrubber Fan
Model,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. WR28-4-
900-187, August 1986.

Hunter, K.W., and P.A. March, “An Improved Technique for Snap-Back Excitation Using Multiple Force
Inputs,” Proceedings of the 4th International Modal Analysis Conference, Los Angeles, California,
January 1986.

March, P.A., “Hydroturbine Vibration Test Results, Tims Ford Project,” Norris, Tennessee: Tennessee
Valley Authority, Engineering Laboratory Report No. WR28-4-75-103, May 1985.

March, P.A., “Modal Analysis for Crack Detection in Scrubber Fans, Phase I: Model Test Results and
Preliminary Prototype Test Results,” Norris, Tennessee: Tennessee Valey Authority, Engineering
Laboratory Report No. WR28-1-900-142, January 1985.

March, P. A., “Results From Transient Tests and Spherical Valve Closure Tests, Raccoon Mountain
Pumped-Storage Plant,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report
No. WR28-1-79-106, September 1984.



Harshbarger, E. D., P. A. March, and S. Vigander, “The Effect of Hydro Turbine Air Venting on
Generating Efficiency, Dissolved Oxygen Uptake, and Turbine Vibrations,” Proceedings of the
Symposium on Hydraulic Machinery in the Energy-Related Industries, Stirling, Scotland, August 1984.

March, P. A., “Modal Analysis of Fixed-Blade Hydraulic Turbine,” Norris, Tennessee: Tennessee Valley
Authority, Engineering Laboratory Report No. WR28-1-58-100, August 1984.

March, P. A., and S. Vigander, “Using Modal Analysis for Crack Detection in Hydroturbines,” in
Vibration Institute Proceedings, Machinery Vibration Monitoring and Analysis, New Orleans, Louisiana,
June 1984.

March, P.A., “Vibration Signature Analysis for Hydropower Machinery: Applications for Operation and
Maintenance,” Proceedings of the EPRI Hydro Operation and Maintenance Workshop, Atlanta, Georgia,
November 1982.

March, P.A., and G.A. Schohl, “Application of Vibration Signature Analysis to Crack Monitoring in
Hydroturbine Shaft,” Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report
No. WR28-2-79-104, October 1982.

March, P.A., and S. Vigander, “Model/Prototype Comparisons of Trashrack Vibrations,” Proceedings of
the 1982 ASCE Hydraulics Division Specialty Conference, Jackson, Mississippi, August 1982.

Schohl, G.A., and P.A. March, “Modal Testing of Trashrack at Hiwassee Dam,” Proceedings of the 1982
ASCE Hydraulics Division Specialty Conference, Jackson, Mississippi, August 1982.

Schohl, G.A., and P.A. March, “Modal Analysis and Vibration Monitoring of Trashrack Structures,”
Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory No. WR28-1-5-100, June 1981.

March, P.A., and S. Vigander, “Some TVA Experiences with Flow-Induced Vibrations,” in E.
Naudascher and D. Rockwell, editors, Practical Experiences with Flow-Induced Vibrations: Proceedings
of the IAHR/IUTAM Symposium, New Y ork: Springer-Verlag, 1980.

Durgin, W.W., P.A. March, and P. LeFebvre, “Lower Mode Response of Circular Cylinders in Cross-
Flow,” ASME Journal of Fluids Engineering, Vol. 102, June 1980.

March, P.A., and S. Vigander, “ Trashrack Vibration Studies, Raccoon Mountain Pumped-Storage Plant,”
Norris, Tennessee: Tennessee Valley Authority, Engineering Laboratory Report No. 43-47, Revised
March 1979.

Durgin, W.W., R. Nyquist, and P.A. March, “Flow-Induced Vibration of Submerged Hollow-Cone
Valves,” Alden Research Laboratory Report, November 1978.

March, P.A., and E. Rabinowicz, “Exoelectron Emission for the Study of Surface Fatigue Wear,”
American Society of Lubrication Engineers Transactions, Vol. 20, October 1977.

March, P.A., “Investigation of Nappe Oscillation in Hydraulically Actuated Crest Gates,” Alden Research
Laboratory Report, July 1977.



Cranddll, S., S. Vigander, and P.A. March, “Destructive Vibration of Trashracks due to Fluid-Structure
Interaction,” ASME Journal of Engineering for Industry, Vol. 97, November 1975.

Moore, J.,, P. March, and C. Blair, “Radiated Noise from Elevated Subway Systems in Boston,”
Department of Mechanical Engineering, Massachusetts I nstitute of Technology, Acoustics and Vibrations
Laboratory Report, August 1974.

Contact information:

Patrick A. March

President and Principal Consultant

Hydro Performance Processes Inc. (EIN 20-1959788)
2394 Turk Road, Doylestown, Pennsylvania 18901-2963
pamarch@hydroppi.com; pamarch@gmail.com

Cell Phone: 1.865.603.0175

Office Fax/Phone: 1.215.348.1068




