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AGENDA 
 

Hydraulic Power Committee Fall Meeting  
September 23-26, 2007 

Holiday Inn, Duluth, Minnesota 
 
 
Sunday, September 23 – Sneakers Sports Bar 
 
5:30 – 6:30 Welcome Reception hosted by Minnesota Power 
 
Monday, September 24 – Lyric Room 
 
6:30  BREAKFAST AND NETWORKING  
7:30   WELCOME AND INTRODUCTIONS – Minnesota Power 
8:00  SAFETY SURVEY RESULTS – Mary Helen Marsh    
9:00  NERC ISSUES COORDINATION – Steve Wenke    
9:15  BREAK 
9:30  FERC UPDATE & Q/A – Bill Allerton, FERC        
10:45  HOT TOPICS ROUNDTABLE – Jason Redmond            
12:00  LUNCH         
12:45  NHA CONFERENCE PLANNING – Jeff Leahey 
1:30  PROJECT TOUR PRESENTATION – Minnesota Power  
2:00  EXPLANATION OF SUBCOMMITTEE MEEETINGS – Jason Redmond 
2:15  SUBCOMMITTEE MEETINGS:     

-- Dam Safety Subcommittee – Joel Galt – Draft Water Conveyance 
Guidelines Working Group Meeting. 
-- O&M Subcommittee Meeting – Jason Redmond – (For those not 
participating in the Dam Safety Working Group).  

6:00  GROUP DINNER (Spouses/Guests Welcome)  
– sponsored by Mead & Hunt and Devine Tarbell & Associates 

  
 
Tuesday, September 25 – Lyric Room 

                                        
7:00   BREAKFAST AND NETWORKING  
8:00  Load buses for Minnesota Power’s St. Louis River Projects Tour – sponsored by 

Minnesota Power (Spouses/Guests Welcome)  
 

72 MW Thompson Hydroelectric Project – celebrating 100 years  
Lunch - Oldenburg Picnic Shelter at Jay Cooke State Park 
12 MW Fond du Lac Hydroelectric Project – large arch dam  
 

5:00   RETURN TO HOTEL 
6:00   GROUP DINNER (Spouses/Guests Welcome)  

– sponsored by Mead & Hunt and Devine Tarbell & Associates 
 
 
Wednesday, September 26 – Lyric Room 
 
7:00   BREAKFAST AND NETWORKING 
8:00   HPC BUSINESS MEETING – Jason Redmond 
   - Election of Officers 
   - Future Meetings 
8:20        NHA LEGISLATIVE AND REGULATORY UPDATE – Jeff Leahey  
9:00  BREAK 
9:15   SUBCOMMITTEE REPORTS – Joel Galt/Jason Redmond 
9:30   HOT TOPICS ROUNDTABLE – Jason Redmond 
12:00  ADJOURN – box lunches  
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Results of the 2007 Safety Results of the 2007 Safety 
SurveySurvey

Presented to Presented to 
The Hydraulic Power CommitteeThe Hydraulic Power Committee

Duluth, MNDuluth, MN
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The 2006 SurveyThe 2006 Survey

Sixteen member companies respondedSixteen member companies responded
Questions centered around (2003Questions centered around (2003--2005):2005):
–– Number safety incidentsNumber safety incidents
–– Severity safety incidentsSeverity safety incidents
–– Contents safety programContents safety program
–– Hours workedHours worked
–– Trends?Trends?
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The 2007 SurveyThe 2007 Survey

Eleven member companies respondedEleven member companies responded
Questions centered around (2000Questions centered around (2000--2006):2006):
–– Age at the time of the incidentAge at the time of the incident
–– Contributing FactorsContributing Factors
–– When are incidents happening?When are incidents happening?
–– Trends?Trends?
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General TrendsGeneral Trends

Zero fatalitiesZero fatalities
Number of medical attention/injuries Number of medical attention/injuries 
decreasing.decreasing.
Number of lost time cases flattened.Number of lost time cases flattened.
OSHA OSHA RecordablesRecordables flattened over the last flattened over the last 
three yearsthree years
Hydro Generation slightly out performs Hydro Generation slightly out performs 
fossil by comparison.fossil by comparison.
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OSHA Statistics

0

20

40

60

80

100

120

140

160

180

2000
2001
2002
2003
2004
2005
2006

2000 156 78 27

2001 138 65 17

2002 135 70 17

2003 149 66 19

2004 143 56 13

2005 131 58 15

2006 127 54 16

Hydro Medical Attention, number of cases Hydro OSHA Recordables, number of cases Hydro Lost Time, number of cases
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Overall trend is still downward.  
Some flattening in the last three 
years.
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OSHA Hydro and OSHA Generation
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Continuous ImprovementContinuous Improvement

Where should we direct our efforts?Where should we direct our efforts?
Is there a general profile?Is there a general profile?
Is there a more dangerousIs there a more dangerous
–– Time of day?Time of day?
–– Working Age?Working Age?
–– Day of week?Day of week?

Are there contributing factors?Are there contributing factors?
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Hydro Injuries by Time of Day
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Hydro Incidents by Age Catagory
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2002 10 56 220 265 35
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Age Distribution of Hydro Incidents
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Hydro Incidents by Day of Week
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Hydro Incidents by Weekday
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Hydro Incidents Contributing Factors

0

10

20

30

40

50

60

70

Working Alone Preexisting Condition During Overtime Loss of Concentration Acting to Save Time Other 

2000 2001 2002 2003 2004 2005 2006

Losing 
focus

Time 
pressure

14

Hydro Injuries by Body Part
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Hydro Incidents by Type
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Statistical ProfileStatistical Profile

MondayMonday
After LunchAfter Lunch
50 year old worker50 year old worker
Trying to get finished by the end of the day Trying to get finished by the end of the day 
(time pressure)(time pressure)
Sprained Back/Cut HandSprained Back/Cut Hand
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Action Plan/ Business Plan IdeasAction Plan/ Business Plan Ideas

ReRe--focus employees after lunch or breaks.focus employees after lunch or breaks.
Hold Safety StandHold Safety Stand--downs on Wednesdays.downs on Wednesdays.
Hold soft tissue prevention workshops for employees on Hold soft tissue prevention workshops for employees on 
safety days.safety days.
Encourage stretching before work begins. Hang posters Encourage stretching before work begins. Hang posters 
with stretching exercises.with stretching exercises.
Have supervisors and foremen learn basic stretching Have supervisors and foremen learn basic stretching 
techniques to lead crews in stretching exercises.techniques to lead crews in stretching exercises.
Share data with Employees for heightened awareness.Share data with Employees for heightened awareness.
Hold employee focus groups to review data and look for Hold employee focus groups to review data and look for 
other opportunities.other opportunities.

18

Next Year?Next Year?

DiscussionDiscussion



National Hydropower Association 
HPC Fall Meeting 

 
 

Hot Topics Session Worksheet 
 
 

Utility 
 

Hot Topic Resolution or Question 
 

Contact 

 
Alabama Power 
 

 
Draft Tube Stoplog Bolt Failure 
Investigation 
 

 
Discussion 

 
Jason Redmond 
hjredmon@southernco.com  

 
AEP 

 
1) Started a diving program during 2nd 
quarter of this year 
 
2) Experienced headgate sealing 
problems with Smith Mountain Unit Five 
headgate, which is at a depth of 200-feet 
 

 
1) Discuss pros and cons of program 
 
 
2) To receive recommendations on who 
(consultants/engineering groups) has 
the experience to design a pilot gate as 
a means of correction 
 

 
Jim Thrasher 
jrthrasher@aep.com  

 
Avista Utilities 

 
1) Wicket  Gate In-Place Repair 
 
2) Commutator Marking on 65 MW Main 
Exciter 
 
3) NERC Compliance Audit 
 
4) Dolan Lawsuit (River  bed rental) 
 

 
1) See Attached 
 
2) See Attached 
 
 
3) Update 
 
4) Update 

 
1) PJ Henscheid (509) 495-4323 
 
2) Dave Schwall (509) 495-2330 
 
 
3) Steve Wenke (509) 495-4197 
 
4) Steve Wenke (509) 495-4197 
 
 



 
Consumers Energy 
 

 
Water Level (headwater and tailwater) 
gauges 

 
Different types available and pros and 
cons of each. What are the biggest and 
most important issues to look for when 
selecting a gauge? 
 

 
Judy Schneider 
Hydro Operations Superintendent 
judith_schneider@cmsenergy.com  

 
Exelon 

 
Concrete work to intake structures at 
depths of 100 ft 
 

 
What alternatives are there to building a 
cofferdam? 

 
Mary Helen Marsh 
Maryhelen.marsh@exeloncorp.com 

 
Grant County PUD 
 

 
1) SOP for operating equipment during 
times when critical support equipment is 
impaired or disabled 
 
 
 
 
 
 
2) Hiring Technical Staff 

 
1) What are the experiences/practices 
of other members of the HPC for this 
situation?  For example: If a station 
service transformer is down for 
maintenance, what is your policy 
regarding taking the emergency 
generator out of service for 
maintenance at the same time? 
 
2) This seems to be a recurring theme.  
What are your experiences/practices 
regarding hiring technical staff and 
engineering supervisors?  Have you 
had good results attracting experienced 
personnel or are you hiring new 
graduates and training them?  Have you 
been able to fill open spots from within 
your organization? 
 

 
Dave Moore 
damoore@gcpud.org  
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Date:      June 12, 2007   
Project Number:    401-61207 
Project Title:     Noxon Unit#2 Wicket Gate Repair 
Facility-System:    Noxon Rapids, Mechanical 
File Number:   401-02-061 

 
 
Project Manager/Engineer:   PJ Henscheid  
     (509) 495-4323                                

                     
Project Description: 
 
1-1. Background 
In mid-May of 2007, a wicket gate broke a shear pin on Unit 2 at Noxon Rapids Dam in 
Montana.  After investigation by the station crew, station mechanics, and engineers, it 
was found that the wicket gate shaft had twisted to the point of yielding.   
 
1-2. Solution /Conclusion 
After careful consideration, it was decided that Avista crews would cut the existing 
wicket gate out of its location (leafs and gate shaft) in any fashion as to remove it 
quickly.  A spare wicket gate we had on hand would be utilized as a replacement.  The 
spare wicket gate leafs were carefully cut off of its shaft.  These leafs were machined 
back four inches from the location of the cut, and new steel extensions were welded on 
the ends of these leafs.  These extensions were then machined to mate up with the shaft in 
the correct position and with the same profile as the existing wicket gates.  The shaft was 
machined down from 10 to 8 inches in diameter to accommodate inserting it from above 
the head cover down thru the bushings to the bottom bushing.  The gate leafs and shaft 
were indexed to one another prior to shipment from the machine shop to provide a 
precise locating mechanism prior to welding.  This was done by welding small pieces of  
bar stock to the inside of the leafs, and machining a small index mark in the shaft at the 
location needed.  Once the shaft was lowered into place, and the leafs were suspended in 
place and clamped to the shaft, they were welded together.  On June 7th, the unit was 
started up, and was motored.  It ran as needed and the gate closed and sealed as required.  
No vibrations were felt from the gate lever, and the new gate operated as normal.   
 
1-3. Photographs 

Final Project Report
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 Figure 1.  Cutting the wicket gate leafs           Figure 2.  Temporary clamping device 

     
 

Figure 3.  Indexing features on leafs                         Figure 4.  Mid-weld                           
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Figure 5.  Final passes of weld. 
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Cabinet Gorge PowerhouseCabinet Gorge Powerhouse

Commutation ProblemsCommutation Problems

Cabinet Gorge Unit 1Cabinet Gorge Unit 1
February 2007February 2007

Cabinet Gorge Unit 1Cabinet Gorge Unit 1
Bar burning pattern developed progressively over the past 2 yearBar burning pattern developed progressively over the past 2 yearss
Testing in Feb 07 included:Testing in Feb 07 included:
–– Neutral plane checked OKNeutral plane checked OK
–– AWA test of Exciter Field Pole AWA test of Exciter Field Pole –– PassedPassed
–– MeggeredMeggered Main Field Main Field –– PassedPassed
–– MeggeredMeggered Bus from slip rings down behind commutator would not Bus from slip rings down behind commutator would not 

pass pass –– carbon build up removed carbon build up removed –– passed at 500VDC but still failed passed at 500VDC but still failed 
at 1500V (operating voltage = 250 VDC)at 1500V (operating voltage = 250 VDC)

–– Discovered spike current to DC to field poles in excess of operaDiscovered spike current to DC to field poles in excess of operating ting 
current. (i.e. 600 Amps DC with transient Spike 700current. (i.e. 600 Amps DC with transient Spike 700--800 Peak to 800 Peak to 
Peak)Peak)

–– Frequency of transient is 3.8ms which correlates to the every 3Frequency of transient is 3.8ms which correlates to the every 3rdrd

bar burn pattern.bar burn pattern.

Cabinet Gorge Unit 1Cabinet Gorge Unit 1

Cabinet Gorge Unit 1Cabinet Gorge Unit 1
We were concerned about the output of the AVR so this was also We were concerned about the output of the AVR so this was also 
tested.tested.
All the Units at Cabinet Gorge have Basler DECS 300 All the Units at Cabinet Gorge have Basler DECS 300 AVRsAVRs..
AVR Output was checked and verified by Basler technicians AVR Output was checked and verified by Basler technicians –– Tested Tested 
OKOK

Voltage output                                        SpeVoltage output                                        Spectrum Analysisctrum Analysis

Cabinet Gorge Unit 1Cabinet Gorge Unit 1
August 2007August 2007
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Cabinet Gorge Unit 1Cabinet Gorge Unit 1
What Next?What Next?

Conventional Static Pole Drop TestConventional Static Pole Drop Test
Planning to install a flux probe next month to dynamically analyPlanning to install a flux probe next month to dynamically analyze field ze field 
poles under various running conditionspoles under various running conditions
Chase down the voltage transient which has also appeared in otheChase down the voltage transient which has also appeared in other r 
cables in the powerhouse cables in the powerhouse –– RTD leads for Unit 4RTD leads for Unit 4
Take exciter armature to Electric shop to be steam cleaned, bakeTake exciter armature to Electric shop to be steam cleaned, baked and d and 
testedtested
Tap exciter shunt field poles to bring out taps to check voltageTap exciter shunt field poles to bring out taps to check voltages during s during 
dynamic load conditionsdynamic load conditions
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Participation; Interest Group RepresentativesParticipation; Interest Group Representatives

» Hydraulic Plant Life Interest Group
– Asset / Plant / Operations / Engineering Managers
– http://www.ceatech.ca/HPLIG.php

» Dam Safety Interest Group
– Dam Safety Managers / Civil Engineering Managers
– http://www.ceatech.ca/DSIG.php

» Water Management Interest Group
– Water Managers / Hydrologists / Inflow Forecasters
– http://www.ceatech.ca/WMIG.php

» Strategic Options for Sustainable Power Generation
– Emerging Energy Systems Managers
– http://www.ceatech.ca/SOIG.php

CEATI Hydro Participation CEATI Hydro Participation –– North AmericaNorth America

Canada
• ALCAN Inc.

• BC Hydro Generation

• Churchill Falls (Labrador) Corporation

• EPCOR

• FortisBC Inc.

• Hydro-Quebec

• Manitoba Hydro

• Natural Resources Canada

• New Brunswick Power Generation Corporation

• Newfoundland and Labrador Hydro

• Ontario Power Generation

• SaskPower

FERC Licensees
• Allegheny Energy Supply

• Ameren UE

• American Electric Power

• Brookfield Power Corporation

• Chelan County Public Utility District

• City of Seattle

• Douglas County PUD

• Duke Energy

• Eugene Water and Electric Board

• Grant County Public Utility District

• Hetch Hetchy Water & Power

• New York Power Authority

• Portland General Electric

• Sacramento Municipal Utility District

• Seattle City Light

• Southern Company

• Tacoma Power

• TransAlta Energy Corporation

• TransCanada Pipelines

• Tri-Dam Project

US Government
• Bonneville Power Administration

• California Department of Water Resources

• Tennessee Valley Authority (TVA)

• U.S. Army Corps of Engineers

• U.S. Bureau of Reclamation

CEATI Hydro Participation CEATI Hydro Participation –– WorldwideWorldwide

Europe
• E.ON Wasserkraft GmbH

• Electricite de France (EDF)

• ELFORSK

• ESB (Electricity Supply Board)

• Fortum Generation AB

• Scottish and Southern Energy

• Vattenfall AB

Australia/New Zealand
• Hydro Tasmania

• Mighty River Power

• Meridian Energy

• Snowy Hydro Limited

Africa
• ESKOM

Interest Group Annual ActivitiesInterest Group Annual Activities

» 2 - 3 Meetings
» 3 - 5 Conference calls
» Workshops, seminars, conferences
» Bi-weekly electronic communications
» Password-protected discussion board
» Short term projects resulting in practical 

deliverables that have an immediate 
impact for participants

» Technology Review Programs 
which yield 6-7 studies a year

» Developed, promoted and 
supported by the CEATI team

- Technology Coordinator
- Program Manager
- Support Staff

2006 – Raccoon Mountain (TVA) 2005 – Hoover Dam

Hydraulic Plant Life Interest Group (HPLIG)Hydraulic Plant Life Interest Group (HPLIG)
(Asset/Plant/Operations/Engineering Managers)(Asset/Plant/Operations/Engineering Managers)

» HPLIG is a collaborative, technology-focused program 
designed to assist hydroelectric utilities in their efforts to: 

1. Lower capital and operations costs, 
2. Extend equipment life, 
3. Improve efficiency, 
4. Increase reliability and reduce 

outage times for equipment 
repair and maintenance, 

5. Improve safety and environmental 
performance,

6. Improve risk based asset 
management decision 
making, and

7. Improve performance evaluation 
and benchmarking techniques.
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Dam Safety Interest Group (DSIG)Dam Safety Interest Group (DSIG)
(Dam Safety Managers / Civil Engineering Managers)(Dam Safety Managers / Civil Engineering Managers)

» Focus
– Evaluation of Dam Safety Performance
– Dam Risk Management
– Geophysical Methods for Assessing Seepage, Internal Erosion 

and Piping
– Ice Loading on Dams
– Non-Destructive Testing of Dam Anchors
– Dam Safety Surveillance Training
– Erosion Modeling
– Extreme Flood Research
– Flood Debris Management
– Sliding Resistance of Concrete Dams
– Dam Concrete Deterioration
– People, Technology, Organization
– Flow Discharge Equipment Reliability
– Dam Monitoring – Data Analysis and Management 

HPLIG & DSIG Spotlight Projects: Hydro Debris HPLIG & DSIG Spotlight Projects: Hydro Debris 
ManagementManagement
Hydraulic Plant Life Interest Group 
» T062700-0337 Hydro Plant Debris Exclusion and Management

– Part 1 – Trash Exclusion: Identifying design and material trends which have 
recently been applied in hydro plant trash rack design. 

– Part 2 – Debris Management: Gathering information on the state of the art 
technologies and tools in equipment for managing forebay debris (removal from 
the trash racks and off the dam). 

Dam Safety Interest Group 
» T052700-0209A Debris Management In Spillways and 

Waterways during Floods
– Part 1 - "Debris Yield Reduction by Management“
– Part 2 - "Evaluation of Failure Modes of 

Debris Booms“
– Part 3 - "Behavior of Debris Booms Under 

Dynamic Loads" 
– Part 4 - "Debris at Spillways-Model Test" 

Water Management Interest Group (WMIG)Water Management Interest Group (WMIG)
(Water Managers / Hydrologists / Inflow Forecasters / Dispatcher(Water Managers / Hydrologists / Inflow Forecasters / Dispatchers / s / 
River Schedulers)River Schedulers)
» Focus 

– Watershed Management/Water Use Planning 
– Meteorology/Hydrology
– Data Acquisition
– Operational Modeling and Optimization
– Hydroelectric Operation and Environmental Concerns
– Risk Management
– Improved Safety of Waterways
– River Ice Prediction

» Water Resource Management Roadmap
– Published August 2006
– Drivers & Trends
– Positioning Recommendations

• Business
• Regulatory
• Technology

WMIG Spotlight Program: The Impacts of Climate WMIG Spotlight Program: The Impacts of Climate 
Change on Hydro PowerChange on Hydro Power

» T072700-0409 The Impacts of Climate Change on Hydroelectric 
Generation 

– The objective of this program is to benchmark the current state of knowledge, 
industry research activities and investment in quantifying the impacts of global 
climate change on hydropower production on a regional scale.

» Upcoming Workshop:
– “Climate Change on Hydroelectric Water Resource Management”

• Theme: Bridging the Gap between Scientists and Practitioners - Short, 
Medium and Long Term Planning

• October 8-9, 2008 in Montreal, Quebec

Upcoming WorkshopUpcoming Workshop

» Water Management Interest Group
– Improved Inflow Forecasts for Hydropower

• November 15-16, 2007 in Knoxville, Tennessee

The goal of the workshop is to 
improve short term inflow forecasting 
knowledge through collaborative 
information sharing.

For more information, including details on 
exhibiting and attending, please visit
http://www.ceatech.ca/Meetings/WM2007/

For more informationFor more information

» Chris Hayes
Manager, Program Development
(514) 866-5370  | chris@ceatech.ca

» CEA Technologies Inc. (CEATI)
1155 Metcalfe St., Suite 1120
Montreal, QC  H3B 2V6
Canada

Phone: (514) 866-5377
Fax: (514) 904-5038

www.ceati.com | info@ceati.com
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Hydropower Environmental 
Issues Program (#58) Update

Doug Dixon
Water & Waste Area
NHA-HPC Update
September 2007

804-642-1025 (Virginia Office)
ddixon@epri.com

2© 2007 Electric Power Research Institute, Inc. All rights reserved.

Current Program Key Research Areas

• Assessing Waterpower (conventional hydro + wave and 
instream resources) potential and R&D needs

• Maintenance of fish passage and protection manual (on-
line access at EPRIweb)

• Commenting on Endangered Species Act assessments, 
FERC Technical issues, and fishery management plans of 
relevance to hydropower industry (predominantly 
American eel ESA listing & management actions)

• Advance “fish-friendly” turbine development, deployment 
and testing

• Developing an information resource document on 
hydropower project decommissioning and dam removal

3© 2007 Electric Power Research Institute, Inc. All rights reserved.

Key 2006-2007 Project:

WATERPOWER R&D Roadmap

OBJECTIVE: Document that illustrates renewable 
waterpower potential and RDD&D needed to get 
there while protecting/enhancing environmental 
resources

• Gains in efficiency and capacity improvements, 

• Additional hydro capacity at existing hydro dams, 

• New hydro capacity at existing dams, 

• New low head, low power applications

• Hydrokinetic (tidal instream, current, and man-made channel)

• Ocean energy (offshore wave, ocean thermal, and ocean current)
4© 2007 Electric Power Research Institute, Inc. All rights reserved.

Water Power Potential

• Waterpower = energy from conventional hydropower, 
new hydro at existing dams, new conventional hydro 
developments, hydrokinetic turbines (rivers, tides, ocean 
currents, and constructed waterways) and waves

• Available resource = 85,000 to 95,000 MW
• Realizable capacity gains by 2025 = 23,000 MW
• Potential efficiency gains at existing conventional hydro 

conservatively estimated to be 2 to 5% (5,300 to 14,000 
GWH)

• Achievement dependent upon RDD&D and economic 
incentives

• Advanced Water Energy Initiative Program proposed

5© 2007 Electric Power Research Institute, Inc. All rights reserved.

EPRI Report: Assessment of Waterpower 
Potential and Development Needs

• Report 1014762, March 2007: free download
• Overview of the waterpower industry
• Waterpower potential
• Technology development needs 

(RDD&D, economic incentives, 
and regulatory issues)

• Achievable capacity and 
efficiency gains

• Waterpower’s relevance to 
U.S. energy needs including 
other renewables

6© 2007 Electric Power Research Institute, Inc. All rights reserved.

Eel ESA Listing Results & Lessons Learned

• FWS did NOT list eels as 
threatened or endangered

• ASMFC (fishery 
management) developed 
technically flawed stock 
assessment

• FWS and ASMFC engaged 
in information sharing without 
public oversight

• FWS decision was balanced 
and more insightful than 
expected

• VERY limited industry 
engagement & oversight

ASMFC still pushing 
upstream & downstream 

passage!
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7© 2007 Electric Power Research Institute, Inc. All rights reserved.

EPRI ‘Fish-Friendly’ Turbine Research

GOAL: Efficient turbines with 
low passage mortality. EPRI 
maintaining research in 
absence of Federal (DOE) 
funding

KEY RESEARCH 
QUESTIONS:

• Can turbine blades be 
shaped to reduced injury & 
mortality?

• Can the Alden/Concepts 
NREC Advanced turbine 
demonstrate commercial 
viability?

8© 2007 Electric Power Research Institute, Inc. All rights reserved.

2004-2007: Turbine Blade Thickness & Fish 
Mortality

• Phase I 2004: CFD used to identify 
blade shapes for testing

• Phase II 2005: Constructed test 
facility

• Phase III 2006-2007: Conducting 
flume tests (research extended 1 
year)

• Blade shapes could be selected 
during turbine upgrades to 
minimize mortality (<5%) and 
optimize operating efficiency

• Final Report, March 2008

9© 2007 Electric Power Research Institute, Inc. All rights reserved.

EPRI Advanced Turbine Project:
NEED INDUSTRY SUPPORT!

OBJECTIVE: Re-design 
Alden turbine for increased 
power density and field 
deployment:

• Phase I (2006) – re-design 
scroll case

• Phase II (2007) – re-design 
runner and draft tube

• Phase III (2008) – prepare 
field deployment & testing 
plan (Brookfield Power’s 
School Street Project on 
Mohawk River, NY is the 
proposed test site)

• Phase IV (2009-11): Test

10© 2007 Electric Power Research Institute, Inc. All rights reserved.

Project Decommissioning/Dam Removal 
Resource Document

• Increasing occurrence of 
decommissioning/dam 
removal across the U.S.

• FERC “guidance” on project 
decommissioning limited to 
one paragraph

• EPRI Resource Document 
(~2009 delivery) will 
examine:
– Project economics
– Permit requirements
– Sediment management
– Study plans
– Case studies

Recent PGE demolition of the 
Marmot Dam on the Big 

Sandy River, OR



Co
lla

bo
ra

tiv
e P

ro
jec

t P
ro

po
sa

l

“Im
pr

ov
in

g 
Fl

ow
 M

ea
su

re
m

en
ts

 
in

 S
ho

rt,
 C

on
ve

rg
in

g 
In

ta
ke

s”

Me
et

in
g 

Ro
om

 7
10

:0
0 A

M 
–1

1:
30

 A
M 

Ju
ly 

24
, 2

00
7

Pr
oj

ec
t B

ac
kg

ro
un

d

Hi
st

or
y –

Ea
rly

20
05

AS
ME

 P
TC

 18
 C

om
mi

tte
e o

rig
ina

lly
 pr

op
os

ed
 a 

 
pr

oje
ct 

to 
CE

AT
I fo

r c
om

pa
ris

on
 of

 di
ffe

re
nt 

flo
w 

me
as

ur
em

en
t 

tec
hn

olo
gie

s a
t th

re
e h

yd
ro

po
we

r p
ow

er
 fa

cil
itie

s (
Lo

we
r G

ra
nit

e, 
W

A,
 S

t. L
aw

re
nc

e, 
NY

 an
d K

oo
ten

ay
 C

an
al,

 B
C)

Ob
jec

tiv
e –

Ac
hie

ve
hig

he
r o

ve
ra

ll o
pe

ra
tio

na
l e

ffic
ien

cie
s t

hr
ou

gh
 

mo
re

 ac
cu

ra
te 

flo
w 

me
as

ur
em

en
ts.

Pa
yo

ff 
–M

or
e p

ro
fita

ble
 op

er
ati

on
s, 

im
pr

ov
ed

 ju
sti

fic
ati

on
s f

or
 

re
pa

irs
 an

d u
pg

ra
de

s, 
im

pr
ov

ed
 ac

ce
pta

nc
e t

es
tin

g f
or

 ne
w 

tur
bin

es
, 

an
d p

ro
pe

r c
om

pu
tat

ion
 of

 P
ro

du
cti

on
 T

ax
 C

re
dit

s a
nd

 ot
he

r 
eff

ici
en

cy
-re

lat
ed

 in
ce

nti
ve

s.

Cu
rre

nt
 S

ta
tu

s o
f t

he
 P

TC
 18

 P
ro

po
se

d 
Pr

oj
ec

t 

Te
sts

 w
er

e c
om

ple
ted

 at
 th

e U
. S

. A
rm

y C
or

ps
 of

 E
ng

ine
er

s’
Lo

we
r 

Gr
an

ite
 P

ro
jec

t in
 D

ec
em

be
r 2

00
4 (

Re
su

lts
 re

po
rte

d i
n p

ap
er

 by
 R

. 
W

itti
ng

er
, J

un
e 2

00
5)

, fu
nd

ed
 by

 B
PA

, a
dd

itio
na

l te
sts

 ha
ve

 be
en

 
dis

cu
ss

ed
.

Sc
int

illa
tio

n a
nd

 cu
rre

nt 
me

ter
 te

sts
 ar

e s
ch

ed
ule

d a
t N

ew
 Y

or
k 

Po
we

r A
uth

or
ity

’s 
FD

R 
St

. L
aw

re
nc

e P
ro

jec
t in

 th
e f

all
 20

07
, fu

nd
ed

 
by

 N
YP

A/
EP

RI
Te

sts
 ar

e p
ro

po
se

d a
t B

C 
Hy

dr
o’s

 K
oo

ten
ay

 C
an

al 
Pr

oje
ct,

 20
08

, 
de

tai
ls 

in 
dis

cu
ss

ion
 an

d w
or

k i
s p

ar
tia

lly
 fu

nd
ed

 by
 B

C/
EP

RI
.

Ad
di

tio
na

l p
ar

tn
er

s, 
ot

he
r t

ec
hn

ol
og

ies
, a

nd
/o

r s
ite

s a
re

 u
p 

fo
r

Ad
di

tio
na

l p
ar

tn
er

s, 
ot

he
r t

ec
hn

ol
og

ies
, a

nd
/o

r s
ite

s a
re

 u
p 

fo
r

di
sc

us
sio

n
di

sc
us

sio
n

Ty
pi

ca
l U

se
s f

or
 F

lo
w 

Me
as

ur
em

en
ts

A
cc

ep
ta

nc
e 

te
st

s

Efficiency

O
pe

ra
tio

na
l i

m
pr

ov
em

en
ts

Im
pr

ov
ed

 ac
ce

pt
an

ce
 te

st
in

g 
fo

r 
ne

w 
an

d 
re

pa
ire

d 
tu

rb
in

es

Im
pr

ov
ed

 ju
st

ifi
ca

tio
ns

 fo
r 

re
pa

irs
 an

d 
up

gr
ad

es

Im
pr

ov
ed

 o
pt

im
iza

tio
n 

th
ro

ug
h 

m
or

e a
cc

ur
at

e u
ni

t 
ch

ar
ac

te
ris

tic
s

Im
pr

ov
ed

 co
m

pu
ta

tio
n 

of
 

Pr
od

uc
tio

n 
Ta

x C
re

di
ts

 an
d 

ot
he

r 
ef

fic
ien

cy
-re

lat
ed

 in
ce

nt
ive

s

In
du

st
ry

 In
te

re
st

s i
n 

Im
pr

ov
ed

 F
lo

w 
Me

as
ur

em
en

ts
Co

nt
ra

ct
ua

l r
ea

so
ns

Co
de

-le
ve

l f
lo

w 
m

ea
su

re
m

en
ts

, p
ar

tic
ul

ar
ly 

m
ea

su
re

m
en

ts
 fo

r 
sh

or
t, 

co
nv

er
gi

ng
 in

ta
ke

s
Ap

pl
ica

tio
n,

 co
st

s, 
an

d 
un

ce
rta

in
tie

s f
or

 al
te

rn
at

ive
 

m
ea

su
re

m
en

t m
et

ho
ds

 (c
ur

re
nt

m
et

er
s, 

ac
ou

st
ic 

sc
in

til
lat

io
n,

 
ac

ou
st

ic 
tim

e o
f f

lig
ht

, a
nd

 o
th

er
 m

et
ho

ds
)

Ec
on

om
ica

l f
lo

w 
m

ea
su

re
m

en
t m

et
ho

ds
 fo

r s
m

all
er

 p
lan

ts
Op

tim
ize

d 
hy

dr
au

lic
 p

ro
du

ct
io

n
Ec

on
om

ica
l a

bs
ol

ut
e f

lo
w 

m
ea

su
re

m
en

t m
et

ho
ds

Ap
pr

oa
ch

 fl
ow

 ef
fe

ct
s o

n 
re

lat
ive

 an
d 

ab
so

lu
te

 fl
ow

 
m

ea
su

re
m

en
ts

Tr
an

sf
er

rin
g 

ex
pe

rie
nc

e f
ro

m
 “i

de
al”

to
 “p

oo
r”

co
nd

iti
on

s

Pe
rfo

rm
an

ce
 T

es
t C

od
es

AS
ME

 P
er

fo
rm

an
ce

 T
es

t C
od

e 1
8-

20
02

IE
C 

60
04

1



Ty
pi

ca
l S

ho
rt,

 C
on

ve
rg

in
g 

In
ta

ke
Fl

ow
 T

ec
hn

ol
og

ies
 fo

r S
ho

rt,
 C

on
ve

rg
in

g 
In

ta
ke

s

Cu
rre

nt
m

et
er

s(
CM

)

Ac
ou

st
ic 

Ti
m

e-
of

 F
lig

ht
 (A

TF
)

Ac
ou

st
ic 

Sc
in

til
lat

io
n 

(A
S)

 

Cu
rre

nt
 M

et
er

 (C
M)

 F
lo

w 
Me

as
ur

em
en

t

SE
C

TI
O

N
 A

-A

EN
D

G
ui

de
 W

he
el

A
dj

us
ta

bl
e 

P
os

iti
on

in
g

W
he

el

M
et

er
s

O
tt 

Ty
pe

 A
 1

00
 m

m

In
ta

ke
 W

al
l

FLOWS
td

 5
' S

ec
tio

n

AA
M

ak
eu

p
Se

ct
io

n

PL
A

N
NT

S

W
he

el
er

 U
ni

t 
9 

 A
cc

ep
ta

nc
e 

Te
st

s

C
U

R
R

EN
T 

M
ET

ER
 F

R
A

M
E

M
od

ifi
ed

 C
hi

ck
am

au
ga

 S
ty

le
TV

A
 E

ng
in

ee
rin

g 
La

bo
ra

to
ry

El
ec

tri
c

W
in

ch
Li

fti
ng

 L
in

e
(o

ne
 a

t e
ac

h 
en

d 
of

cu
rr

en
t m

et
er

 fr
am

e

C
al

ib
ra

te
d 

P
ul

le
y

w
/ C

ou
nt

er
Pu

lle
y

D
ec

k

Se
rv

ic
e 

G
at

e
Sl

ot

Tr
es

tle

12
"

24
"

S
up

po
rt 

S
tru

t
1.

06
 in

 O
D

12
 "

18
"

N
ot

e:
 W

in
ch

/p
ul

le
y 

sy
st

em
lo

ca
te

d 
at

 e
ac

h 
en

d 
of

 tr
es

tle
.

EL
EV

A
TI

O
N

(p
ar

ti
al

)

Fl
an

ge
d 

Jo
in

t (
ty

p)
1-

1/
4 

" S
te

el
 P

ip
e

1.
66

 in
. O

D

Ac
ou

st
ic 

Ti
m

e-
of

-F
lig

ht
 (A

TF
) F

lo
w 

Me
as

ur
em

en
t

Ra
cc

oo
n 

Mo
un

ta
in

Ma
na

po
ur

i

Ba
th

 C
ou

nt
y

Signal Signal

Ac
ou

st
ic 

Sc
in

til
lat

io
n 

(A
S)

 F
lo

w 
Me

as
ur

em
en

t
Co

m
pa

ris
on

 o
f A

S,
 A

TF
, a

nd
 C

M 
Me

th
od

s

AT
F

H
ig

h
M

ed
iu

m
N

ot
 y

et
 (L

im
ite

d)
C

M
M

ed
iu

m
H

ig
h

Li
m

ite
d

AS
M

ed
iu

m
M

ed
iu

m
N

ot
 y

et

Ac
ce

pt
an

ce
 T

es
tin

g 
M

et
ho

d
In

st
al

la
tio

n 
C

os
ts

Te
st

in
g 

C
os

ts
C

od
e 

Ac
ce

pt
an

ce

AT
F

Y
es

H
ig

h
Lo

w
 to

 M
ed

iu
m

C
M

N
o 

(s
ee

 n
ot

e 
1)

M
ed

iu
m

 to
 H

ig
h 

(s
ee

 n
ot

e 
1)

Lo
w

 (s
ee

 n
ot

e 
1)

AS
C

on
tin

uo
us

 M
on

ito
rin

g
R

el
ia

bi
lit

y
M

ai
nt

en
an

ce
Y

es
H

ig
h

Lo
w

O
pe

ra
tio

na
l I

m
pr

ov
em

en
ts

M
et

ho
d

N
ot

e 
1:

  C
M

 c
an

 b
e 

us
ed

 to
 c

al
ib

ra
te

 a
 re

la
tiv

e 
flo

w
 m

ea
su

re
m

en
tm

et
ho

d,
 s

uc
h 

as
 W

in
te

r-K
en

ne
dy

 ta
ps

.



Te
st

in
g 

Pr
og

ra
m

, a
s P

ro
po

se
d 

by
 A

SM
E 

PT
C 

18
Co

m
pa

ris
on

s a
t t

hr
ee

 si
te

s (
av

er
ag

e, 
di

ffi
cu

lt,
 an

d 
ca

lib
ra

te
d)

, a
s o

pp
or

tu
ni

ty
 an

d 
fu

nd
in

g 
pe

rm
it

Lo
we

r G
ra

ni
te

 P
ro

jec
t: 

 C
om

pl
et

ed
 in

 D
ec

em
be

r 2
00

4, 
wi

th
 

ac
ou

st
ic 

tim
e-

of
-fl

ig
ht

 an
d 

ac
ou

st
ic 

sc
in

til
lat

io
n;

 ad
di

tio
na

l 
an

aly
sis

 o
f t

es
t r

es
ul

ts
 is

 n
ee

de
d

FD
R 

-S
t. 

La
wr

en
ce

 –
Pl

an
ne

d 
fo

r F
all

 20
07

; c
ur

re
nt

m
et

er
s

an
d 

ac
ou

st
ic 

sc
in

til
lat

io
n 

Ko
ot

en
ay

 C
an

al 
–2

00
8(

?)
; t

es
tin

g 
wi

ll t
ak

e p
lac

e w
he

n 
fu

nd
in

g 
is 

ar
ra

ng
ed

; a
co

us
tic

 ti
m

e-
of

-fl
ig

ht
, a

co
us

tic
 

sc
in

til
lat

io
n,

 cu
rre

nt
m

et
er

s(
an

d 
ot

he
r m

et
ho

ds
?)

Ad
d 

ep
ri

bu
lle

ts

Ac
ou

st
ic 

Ti
m

e-
of

-F
lig

ht
Ac

ou
st

ic 
Sc

in
til

lat
io

n

Lo
we

r G
ra

ni
te

 P
ro

jec
t

(U
. S

. A
rm

y C
or

ps
 o

f E
ng

in
ee

rs
)

FD
R-

St
. L

aw
re

nc
e P

ro
jec

t
(N

ew
 Y

or
k P

ow
er

 A
ut

ho
rit

y)

Ac
ou

st
ic 

sc
in

til
lat

io
n

Cu
rre

nt
m

et
er

s

AT
F 

re
fe

re
nc

e 
in

 p
en

st
oc

k

Ko
ot

en
ay

 C
an

al 
Pr

oj
ec

t
(B

C 
Hy

dr
o)

Ac
ou

st
ic 

sc
in

til
lat

io
n

Ac
ou

st
ic 

tim
e-

of
-fl

ig
ht

Cu
rre

nt
m

et
er

s

Ac
ou

st
ic-

Do
pp

ler
 V

elo
cim

et
er

(A
DV

)

Ro
bu

st
Re

lat
ive

ly 
in

ex
pe

ns
ive

Th
re

e-
di

m
en

sio
na

l*
Hi

gh
-fr

eq
ue

nc
y (

50
 to

 10
0H

z)*
*

Sy
nc

hr
on

iza
bl

e
Sp

at
ial

 re
so

lu
tio

n 
~1

 cm
3

Pu
lse

-c
oh

er
en

t p
ro

ce
ss

in
g 

im
po

se
s v

elo
cit

y 
ra

ng
e

No
n-

or
th

og
on

al 
ge

om
et

ry
 ad

m
its

 b
ias

 in
 

or
th

og
on

al 
ve

lo
cit

y v
ar

ian
ce

ra
di
al

u
t

H
yd

ro
vi

si
on

20
06

In
ta

ke
 V

el
oc

ity
 

M
ea

su
re

m
en

t
In

ta
ke

 V
el

oc
ity

 
M

ea
su

re
m

en
t

AT
F 

re
fe

re
nc

e 
in

 p
en

st
oc

k

Ko
ot

en
ay

 C
an

al 
Pr

oj
ec

t (
wi

th
 in

cr
ea

se
d 

fu
nd

in
g)

(B
C 

Hy
dr

o)

AS AT
F

CM AD
V 3D

 ve
lo

cit
y

3D
 tu

rb
ul

en
ce

En
ha

nc
ed

 n
um

er
ica

l 
m

od
eli

ng



Cu
rre

nt
 E

st
im

at
e o

n 
Fu

nd
in

g 
Re

qu
ire

d

$3
50

~$
35

0k
(B

C
Hy

dr
o/

 
EP

RI
)

~$
70

0k
Ko

ot
en

ay
 -

AS
, 

AT
T,

 C
M

Ot
he

r s
co

pe
 fo

r 
Ol

d 
Si

te
s

To
ta

ls

Ne
w 

sc
op

e a
t 

Ne
w 

Si
te

s

$0
~$

55
0k

  (
NY

PA
/

EP
RI

)
~$

55
0k

St
. L

aw
re

nc
e -

AS
 

an
d 

CM
, n

o 
AT

T

$0
~$

20
0k

(B
PA

/
US

AC
E)

~$
20

0k
Lo

we
r G

ra
ni

te
 

or
ig

in
al 

SO
W

Ad
di

tio
na

l
fu

nd
s n

ee
de

d
Fu

nd
in

g 
to

 d
at

e 
& 

in
 ki

nd
Es

tim
at

ed
Co

st
Te

st
 S

ite

Ne
w 

Sc
op

e /
 P

ot
en

tia
l S

up
po

rt

Ko
ot

en
ay

  -
Po

in
t D

op
pl

er
  / 

DO
E 

Hy
dr

o?
 

Ge
ne

ra
l S

up
po

rt 
Po

te
nt

ial
…

. 
EP

RI
 (H

et
ch

y)
 -

$2
4k

 (n
ee

ds
 m

at
ch

)

Pr
op

os
ed

 N
ex

t S
te

ps
 –

Re
co

m
m

en
da

tio
n 

Ad
d 

du
rin

g 
m

ee
tin

g…
..

Pr
op

os
ed

 N
ex

t S
te

ps
 –

Re
co

m
m

en
da

tio
n,

 co
nt

. 

Ad
d 

du
rin

g 
m

ee
tin

g…
..

Re
du

cin
g 

flo
w 

m
ea

su
re

m
en

t u
nc

er
ta

in
ty

 th
ro

ug
h 

im
pr

ov
ed

 
wa

te
r l

ev
el 

m
ea

su
re

m
en

ts

Ob
jec

tiv
e:

Im
pr

ov
in

g 
op

er
at

io
n 

of
 a 

tig
ht

ly 
co

up
led

 g
en

er
at

in
g 

an
d 

pu
m

pe
d-

st
or

ag
e c

om
pl

ex
Ta

sk
 1:

  R
ev

iew
 in

st
ru

m
en

ta
tio

n 
ty

pe
s a

nd
 se

lec
t a

pp
ro

pr
iat

e t
yp

es
 an

d 
lo

ca
tio

ns
 fo

r t
em

po
ra

ry
 le

ve
l in

st
ru

m
en

ta
tio

n 
at

 R
MN

PP
 

Ta
sk

 2:
  P

ro
cu

re
 an

d 
in

st
all

 te
m

po
ra

ry
 le

ve
l in

st
ru

m
en

ta
tio

n;
 es

ta
bl

ish
 

co
m

m
un

ica
tio

n 
to

 ce
nt

ra
l d

at
a a

cq
ui

sit
io

n 
sy

st
em

.
Ta

sk
 3:

  M
on

ito
r t

em
po

ra
ry

 le
ve

l in
st

ru
m

en
ta

tio
n 

fo
r m

ul
tip

le-
m

on
th

 
pe

rio
d 

of
 n

or
m

al 
pl

an
t o

pe
ra

tio
ns

.
Ta

sk
 4:

  A
na

lyz
e a

nd
 co

rre
lat

e r
es

ul
ts

 o
f p

lan
t o

pe
ra

tio
na

l d
at

a, 
in

clu
di

ng
 

ex
ist

in
g 

lev
el 

m
ea

su
re

m
en

ts
De

liv
er

ab
le:

su
m

m
ar

y r
ep

or
t, 

in
clu

di
ng

 sp
ec

ifi
c r

ec
om

m
en

da
tio

ns
 fo

r 
ad

di
tio

na
l p

er
m

an
en

tly
 in

st
all

ed
 le

ve
l m

ea
su

re
m

en
ts

 at
 N

iag
ar

a a
nd

 m
ak

e 
ge

ne
ra

l r
ec

om
m

en
da

tio
ns

 to
 in

du
st

ry
.

De
ve

lo
pm

en
t o

f a
na

lyt
ica

l t
oo

ls 
fo

r a
pp

lic
at

io
n 

of
 

flo
w 

da
ta

 to
 N

YP
A 

op
er

at
io

ns
 

Re
vie

w 
Flo

w 
an

d R
ela

ted
 O

pe
ra

tio
na

l D
ata

Ch
ar

ac
te

ris
tic

s-
ba

se
d 

flo
ws

 (R
MN

P 
an

d 
LP

GP
)

Vo
lu

m
e-

ba
se

d 
flo

ws
Re

lat
ive

 fl
ow

s, 
if 

av
ail

ab
le 

(W
in

te
r-K

en
ne

dy
 d

iff
er

en
tia

l)

Pe
rfo

rm
 D

eta
ile

d A
na

lys
es

us
ing

Flo
w/

Pe
rfo

rm
an

ce
 D

ata
 

Ch
ar

ac
te

ris
tic

s-
ba

se
d 

flo
ws

 vs
. v

ol
um

e-
ba

se
d 

flo
ws

 (e
.g

., L
PG

P)
Op

er
at

io
n,

 co
rre

lat
io

n,
 sc

he
du

lin
g,

 an
d 

se
ns

iti
vit

y a
na

lys
es

 

De
ve

lop
 an

d D
em

on
str

ate
 A

na
lyt

ica
l T

oo
ls 

an
d A

pp
ro

pr
iat

e 
Da

ta 
Me

tric
s 

Int
eg

ra
te 

An
aly

tic
al 

To
ols

 an
d M

etr
ics

 in
to 

Pl
an

t O
pe

ra
tio

ns



Hy
dr

op
ow

er
 In

te
re

st
s

•R
ea

liz
in

g 
fu

ll 
va

lu
e 

of
  

w
at

er
po

w
er

 in
 m

ar
ke

ts
 

(c
oo

rd
in

at
in

g 
di

sp
at

ch
 w

ith
 

W
at

er
V

ie
w

®
op

tim
iz

at
io

ns
)

•T
ra

sh
 m

on
ito

rin
g 

an
d 

an
al

ys
is

 to
 d

et
er

m
in

e 
co

st
 v

s
av

oi
da

bl
e 

lo
ss

 s
tra

te
gi

es
•V

al
ua

tio
n 

of
 h

yd
ro

 a
ss

et
s…

re
gu

la
tio

n,
 c

on
tin

ge
nc

y 
re

se
rv

e,
 lo

ad
 fo

llo
w

in
g

an
d 

en
er

gy
 a

rb
itr

ag
e

•S
ha

rin
g 

ex
pe

rie
nc

es
 o

n 
en

vi
ro

nm
en

ta
l a

nd
 re

-
lic

en
si

ng
 c

ha
lle

ng
es

 

EP
RI

 H
yd

ro
po

we
r P

ro
gr

am

En
ha

nc
ed

 I&
C,

 E
ffi

cie
nc

y 
Im

pr
ov

em
en

t
Va

lu
at

io
n 

of
 P

um
pe

d 
St

or
ag

e 
an

d 
Hy

dr
op

ow
er

 as
se

ts
Te

ch
no

lo
gy

 R
ou

nd
up

 
Re

po
rts

 (h
ot

 to
pi

cs
) s

uc
h 

as
 

tra
sh

 m
an

ag
em

en
t

Da
m

 S
af

et
y a

nd
 R

eli
ce

ns
in

g
Ma

ch
in

e c
on

di
tio

n 
m

on
ito

rin
g

Hy
dr

op
ow

er
 m

od
er

ni
za

tio
n

Hy
dr

ok
in

et
ic 

(e
.g

., w
av

e, 
tid

al)
 en

er
gy

 d
ev

elo
pm

en
t



National Hydropower Association - Hydraulic Power Committee Meeting - Duluth, MN - September 24-26, 2007 

Last name First Name Title Organization telephone email

Alexander Jim Engineering Manager Phoenix Power Control, Inc. 360 794 8550 jalexander@phoenixcontrol.com
Allerton Bill Supervisor, Dam Safety Engineering, HQ FERC 202 502 6025 william.allerton@ferc.gov
Allison Gene Manager - Hydro Services Southern Company 205 257 1359 eballiso@southernco.com
Alsberg Chuck President North American Hydro 920 293 4628 chuck@nahydro.com
Aspie Dave Civil Engineer Minnesota Power 218 722 5642 x 3557 daspie@mnpower.com
Bartolini Louis Vice President Steel Fab, Inc. 978 345 1112 bartolini@steel-fab-inc.com
Bennett Steve Maintenance Manager Pacific Gas and Electric 530 889 3370 smb7@pge.com
Bernard Jeff Project Engineer Brookfield Power 315 413 2746 jeffrey.bernard@brookfieldpower.com
Bernhardt Paul Manager, Technical Support Brookfield Power 315 413 2750 paul.bernhardt@brookfieldpower.com

Borg James
Water Resources Business Unit Manager 
Midwest East Coast Mead & Hunt 608 273 6380 james.borg@meadhunt.com

Brand Bruce Senior Engineer FERC 202 502 6330 bruce.brand@ferc.gov
Brown Dave Plant Operations Manager North American Hydro (920) 293-4628 x 17 dave.brown@nahydro.com 
Carlson Bonny Manager - Hydro Operations Minnesota Power 218 722 5642 x 2100 blcarlson@mnpower.com
Cevigney Scott Supervisor WE Energies 906 779 2437 scott.cevigney@we-energies.com
Clouston John Division Manager-Generation South Manitoba Hydro (204) 474-3555 jclouston@hydro.mb.ca

Crotty Scott
Supervisor, Mobile Maintenance / Special 
Const. Xcel Energy Corporation 715 839 1428 scott.a.crotty@xcelenergy.com

Dorman Randy Regulatory Coordinator Kleinschmidt 207 416 1295 randy.dorman@kleinschmidtusa.com
Earsley Joseph Senior Mechanical Engineer Four Dam Pool Power Agency 907 258 2281 jearsley@fdppa.org
Eberhardt Robert Supervisor Xcel Energy Corporation 715 839 4660 robert.eberhardt@xcelenergy.com
Ereth Robyn Administrative Assistant North American Hydro 920 293 4628 nahydro33@voyagerhosting.net
Feldt Jeff General Manager Kaukauna Utilities 920 766 5721 jfeldt@wppisys.org
Galt Joel Hydro Services Supervisor Southern Company 404 506 7033 jlgalt@southernco.com
Grover Jan Generating Facility Admin. Specialist Minnesota Power 218 722 5642 x 2102 jgrover@mnpower.com
Hancock Alfred Senior Security Consultant Xcel Energy Corporation 612 330 6366  alfred.j.hancock@xcelenergy.com
Harris Pete Business Development Manager STS 920 468 1978 peter.harris@stsaecom.com
Ingram Elizabeth Associate Editor HCI Publications 816 931 1311 x 125 eingram@hcipub.com
Jastremski Todd Senior Engineer WE Energies 906 779 4099 todd.jastremski@we-energies.com
Johnson Richard A. Manager of Engineering Safe Harbor Water Power Corp. 717 872 0243 rjohnson@shwpc.com
Kick Joe Senior Engineer WE Energies 906 779 2434 joseph.kick@we-energies.com
Klabunde Scott Safety & Regulatory Coordinator North American Hydro 920 293 4628 scott.klabunde@nahydro.com
Landolt Randy Managing Director, Hydro Resources PacifiCorp Energy 503 813 6650 randy.landolt@pacificorp.com

Leahey Jeff
Senior Manager, Government and Legal 
Affairs National Hydropower Association 201 682 1700 x 15 jeff@hydro.org

Lear Diane Membership Coordinator National Hydropower Association 202 682 1700 x 16 diane@hydro.org
Libro Bill Director, Federal Affairs Minnesota Power 202 638 7707 wlibro@mnpower.com

Macinnes Finlay
Division Manager, Generation North Div., 
Power Supply Manitoba Hydro 204 652 5131 fpmacinnes@hydro.mb.ca

Maher Jay Senior Regulatory Advisor Kleinschmidt 207 416 1239 jay.maher@kleinschmidtusa.com
Marsh Mary Helen General Manager Exelon Power Hydro 410 457 2401 maryhelen.marsh@exeloncorp.com
McCarty Pat Generation Manager Tacoma Power 253 502 8336 pmccarty@cityoftacoma.org
Miller Ron Director of Sales Voith Siemens Hydro Power Generation 303 881 5538 ron.miller@vs-hydro.com
Moeller David Attorney Minnesota Power 218 723 6963 dmoeller@allete.com
Monroe Adam Hydro Operations Safety Engineer Consumers Energy 231 779 5512 ajmonroe@cmsenergy.com
Moore Dave Dam Safety / EAP Supervisor Grant County PUD 509 793 1467 damoore@gcpud.org
Muhvich Frank Hydro Engineer Minnesota Power 218 722 5642 x 2117 fmuhvich@mnpower.com
Niemela John retired Minnesota Power janiemela@dishmail.net
Pedersen Mike Generation Superintendent Kaukauna Utilities 920 766 5721 mpedersen@wppisys.org
Pernela Llyod Manager Dam Safety Puget Sound Energy 425-462-3507 lloyd.pernella@pse.com
Porse Chris Senior Engineer PPL Generation, LLC 717 284-6257 ncporse@pplweb.com
Redmond Jason Hydro Manager Alabama Power Company 205 257 1369 hjredmon@southernco.com

Ripp Bryan
Water Resources Department Manager 
Minneapolis Mead & Hunt 952 941-5619 bryan.ripp@meadhunt.com

Rosemore Nora Hydro Operations Supervisor Minnesota Power 218 722 5642 x 2101 nrosemore@mnpower.com
Roth Alan Manager, Business Development Devine Tarbell & Associates 717 741 9850 alan.roth@devinetarbell.com
Schneider Judy Hydro Operations Superintendent Consumers Energy 231 779 5516 judith_schneider@cmsenergy.com
Seibel Jocob Compliance Specialist Portland General Electric Co. 503 464 8523 jack.seibel@pgn.com
Spaulding Doug Principal  Spaulding Consulants 952-544-8133 doug@spauldingconsultants.com
Thrasher Jimmie Team Leader American Electric Power 540 985 2631 jrthrasher@aep.com
Trolson Walt Project Engineer Phoenix Power Control, Inc. 360 794 8550 wtrolson@phoenixcontrol.com
Vineyard William F. Director - Cycling Generation Assets American Electric Power 614 583 7725 wfvineyard@aep.com
Voigt Rick Principal Engineer Voigt Consultants LLC 952 292 8486 rickvoigt@aol.com
Waldow George Vice President HDR 763 591 5485 gwaldow@hdrinc.com
Weldon James Denver Water Board 303 628 6657 jim.weldon@denverwater.org
Wenke Steve Chief Engineer Avista Utilities 509 495-4197 steve.wenke@avistacorp.com




