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NHA OPERATIONAL EXCELLENCE PROGRAMIntroduction 

Panelists:

Raymond Chow, Duke Energy 

Alex Mosley, Tennessee Valley Authority 

Scott Thoren, U.S. Army Corps of Engineers 

Co-Moderators: 

Dave Zayas, National Hydropower Association

Jim Miller, Signal Hydropower Consultants
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NHA OPERATIONAL EXCELLENCE PROGRAMIntroduction 
OpEx Is:  
• Voluntary sharing of critical information (Event Reports), best practices, lessons 

learned, and near-misses, in a secure and private forum
• A tool for managing aging assets in order to raise the industry’s standard of 

performance  
• Educational resource for a workforce in transition  
• The only Event Reporting program and database  available to the hydro industry

OpEx Scope:

• Event Reports, Best Practices, and Lessons Learned in the areas of:

 Operations

 Maintenance

 Safety – Dam, Employee, and Public

 Environmental Performance

• OpEx is not policy, legislative or regulatory in nature 
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NHA OPERATIONAL EXCELLENCE PROGRAMIntroduction

Launched new discussion board in 2016, replacing Basecamp as the HPC 
forum.  
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NHA OPERATIONAL EXCELLENCE PROGRAMResults-To-Date 

64

15
8 3

Event Reports By Functional Area

Maintenance Safety Operations Environmental

n = 90

These Event Reports contain over  405  lessons learned and corrective actions

Severity:  Significant (46), Severe (22), Minor (22)
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NHA OPERATIONAL EXCELLENCE PROGRAMResults to Date 
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Maintenance events 
result in long 

unplanned outages.  
Incorporating OpEx

experiences can 
reduce or eliminate 

equipment 
downtime. 
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NHA OPERATIONAL EXCELLENCE PROGRAMResults to Date
Human Performance Events

60

30
Non HP Events

HP Events
34%

n = 90

Common Inappropriate Actions
• Not verifying operation before 

initiation
• Inattention to task
• Not utilizing a check list

Functional Category
15 – Maintenance
10  - Safety

4 – Operations
1- Environmental

Impact
19 – Significant

6 - Minor
5– Severe

Human Performance (HP) events often result in 
significant impacts and can be prevented.
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

Human Performance (HP) is a series of behaviors carried out to 
accomplish specific task objectives (results). 

Acknowledgment: Human Performance Material from Department of Energy, Human 
Performance Improvement Handbook, Volumes 1 & 2 , June 2009

Behavior is what people do and say—it is a means to an end.  
Behaviors are observable acts that can be seen and heard

Human error is caused not only by normal human fallibility, but 
also by incompatible management and leadership practices and 
organizational weaknesses in work processes and values.
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

5 Principles of Human Performance
1. Humans are fallible and even the best people make mistakes. 
2. Error-likely situations are predictable, manageable and preventable.
3. Individual behavior is influenced by Organizational processes and values. 
4. People achieve high levels of performance due largely on the encouragement 

and reinforcement received from leaders, peers, and subordinates.
5. Events can be avoided by understanding  the reason mistakes occur... 
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

Top Ten Drivers of Human Error

• High Workload
• Time Pressure
• First Time Evolution
• Distractive Work
• Environment
• First day Working After Day Off
• Vague or Incorrect Guidance
• Imprecise Communications
• End of Shift Activities
• Over Confidence
• Work Stress
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NHA OPERATIONAL EXCELLENCE PROGRAM

13

Human Performance Defined 
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

Error or Violation?

Error = an action taken that 
unintentionally departs from an 
expected behavior

Violation = deliberate deviation 
from expected behavior
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

Two Kinds of Error:
– Active Error = an error that triggers an 

immediate undesired consequence.
– Latent Error = an error that results in an 

undetected organization-related weakness 
or equipment flaw that lies dormant.
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 
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NHA OPERATIONAL EXCELLENCE PROGRAMHuman Performance Defined 

The consistent and effective use of HPI error-reduction tools when performing 

work reduces the probability that an active error may cause an accident or 

serious event.  Error-reduction tools include among others: 

• Self-checking 

• Questioning attitude 

• Stop when unsure 

• Effective communication 

• Procedure use and adherence 

• Peer-checking 

• Correct Component Verification 

• Job Specific Pre-Job Briefing

17



NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Ray Chow, PE

Performance Excellence Coordinator

Regulated Renewables

Duke Energy
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 
Event Description
Cowans Ford Station Black Line Trip
February 10, 2016

• Performing Generator Back Charge Test

• Working from Procedure

• Question a Step in Procedure

• Started Troubleshooting 

• Working Outside of Procedure

• Inadvertently Tripped Station Black Line Breaker in Switchyard

• Station Looses All Auxiliary Power

HP Tool
Procedure Use and Adherence or 2-Minute Drill 19



NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Event Description
Bad Creek Inadvertent Spherical Valve Closure
June 18, 2016

• Unit Failed to Startup Normally

• Station Personnel Repaired Problem

• Returned to Control Room to Reset Unit for Startup

• Working Through Checklist

• Actually on an Operating Unit

• Closed Spherical Valve on Operating Unit

• Tripped Operating Unit Offline
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Event Description
Bad Creek Inadvertent Spherical Valve Closure

HP Tool
STAR or Correct Component Verification (CCV)
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Event Description
Cowans Ford Station Contractor Slip Injury
July 26, 2016

• Task to Replace Light Bulbs in the Wheel Pit

• Personnel Recognized Floor to be Slippery

• No Mitigation Strategy Identified

• Slipped on Floor

• Personnel Injured 
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Event Description
Cowans Ford Station Contractor Slip Injury

HP Tool
Job Specific Pre-Job Brief or 2-Minute Drill
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Alex D. Mosley

Hydro Generation General Manager

Tennessee Valley Authority 
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Event Description
Pickwick Hydro, July 2016 - During clearance tagging of Unit 2, personnel 
inadvertently opened the exciter transformer feeder fuse draw on the 
adjacent unit, Unit 1, which was energized resulting in an arc flash, 
personnel injury, and equipment damage.
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation  

Unit 2 Generator Breaker Cabinet -
Correct location on unit to be tagged out 
per the clearance instruction 

Unit 1 Generator Breaker Cabinet -
Incorrect location, showing opened exciter 
transformer feeder fuse drawer 
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation  

Human Performance Role in Event 

Successful HU Tool Use
• Peer Check – During clearance creation 
• Pre-Job Brief – Prior to tagging out equipment
• Stop When Unsure – Called control room to verify 

smudged tag

Upon receiving verification of tag, personnel returned 
to the clearance instruction on the wrong unit. 

Failed HU Tool Use
• Self Check – Failed to verify correct location and 

equipment 
• Peer Check – Failed to verify correct location and 

equipment Smudged tag in question for Unit 2 Exciter 
Transformer Feeder Fuse Drawer 
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Scott Thoren

Hydropower Business Line Manager

US Army Corps of Engineers, Northwestern Division
scott.d.thoren@usace.army.mil

28

mailto:scott.d.thoren@usace.army.mil


NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Plant Trip with Damage During Upgrades and Maintenance

Capital Investment work ongoing
• Battery replacement and DC system upgrades in progress.
• Battery chargers used to supply DC power while battery was removed.
• Temporary battery not used; diesel generator to mitigate potential events.
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Plant Trip with Damage During Upgrades and Maintenance

Maintenance Activities
• Preferred AC inverter maintenance to troubleshoot intermittent ground.
• Restoration of equipment caused high in-rush current, chargers could not 

maintain voltage and tripped offline.

Plant Trip
• Loss of DC power caused capacitive trip circuits to open station service 

breakers and generator output breakers (except for units 2 and 3).
• Units 2 and 3 started the shutdown sequence, but motored for ~3 minutes 

until the output breakers were tripped manually.
• High field currents caused damage to the respective exciters.
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation 

Plant Trip with Damage During Upgrades and Maintenance
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NHA OPERATIONAL EXCELLENCE PROGRAMPanel Presentation  

Human Performance Role in Event 

Decision to perform maintenance on inverter with no battery in place
• No contingency plans, minimal coordination with other work, timing of 

work was questionable.
• Maintenance activities were not considered during the battery 

replacement work.
• In-rush current to the inverter was not recognized by maintenance staff.

Capacitive trip circuit failed during loss of DC power
• Testing of capacitive trips not required in preventative maintenance work 

plan.

Station Service transformer breaker capacitive trip active
• Lack of proper design control during breaker replacement 10 years ago.  

Original scheme did not have capacitive trip on station service 
transformer breakers.
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NHA OPERATIONAL EXCELLENCE PROGRAMSummary

Human performance events can be 
prevented.

Errors can result in equipment damage, 
employee injuries, and loss of production, 
among others

NHA’s OpEx program, with nearly 40% of 
ERs in the database identified as HP, can 
help you improve and maintain a high-
level of performance.    
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NHA OPERATIONAL EXCELLENCE PROGRAMSummary

Register Today
hydroexcellence.org

As the industry contends with aging 
assets and an aging workforce, OpEx and 
the event reporting system provides a 
trusted and reliable database of historical 
and current operational issues and serves 
as an educational and training resource 
for future personnel.
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