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OpEx Defined

OpEx is:
 NHA program and member benefit with a separate web site and login
* Voluntary sharing of critical information, best practices and lessons learned
* Atool that can be used for managing aging assets and a work force in transition
e Educational resource for workforce development
OpEX’ scope:
* Best Practices, Event Reports and Lessons Learned in the areas of
» Safety — Dam, Employee, and Public
* Maintenance
* Operation
* Environmental

* OpEx does not cover compliance and regulatory matters

A key objective of OpEx is to prevent a defining event in the hydropower industry.
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Examples of Defining Events in
Hydro History

Johnstown, PA Flood
May 31, 1889

Ny

Sayano-Shushenskaya Hydro Plant
August 17, 2009 Failure

Watts Bar Hydro Plant Fire
September 27, 2002



http://en.wikipedia.org/wiki/File:Johnstown_flood_debris.jpg
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=GCI8Dzy7lEGN1M&tbnid=MqsHjgoAP3wBWM:&ved=0CAgQjRwwAA&url=http://www.boston.com/bigpicture/2009/09/the_sayanoshushenskaya_dam_acc.html&ei=p_wzUayQH4i69gTytYGgDg&psig=AFQjCNHv3SlpkOxverzz4lDd8DjSaZfmYA&ust=1362447911558984
http://en.wikipedia.org/wiki/File:Johnstown_Main_Street_1889_flood.jpg
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 The average age of a hydroelectric facility in North America is 54 years and as
equipment wears and maintenance schedules increase and components are
replaced or refurbished, operational reliability is also an increasing concern for
many owners and operators.

* At the NHA Annual Conference in April, the Secretary of Energy, Ernest Moniz,
announced a new Hydropower Vision with the goal of doubling the industry by
2030.

* OpEx will bridge this gap, providing a forum to ensure that the existing fleet
continues operating efficiently and reliably, while also recognizing the tremendous
growth in our future and serving as a resource for new entrants into the
hydropower industry.

* The OpEx program can be used as a vehicle for knowledge transfer and subject
matter in workforce development.

 NHA’s OpEx program is the first of its kind in the industry and we seek to maintain
the U.S. hydropower industry’s leadership worldwide.



Results To Date

Achievements to Date

28 Event Reports from: 13 Utilities

including 5 reports from the Federal

sector, 1 from an equipment supplier

* Two reports contained lessons
learned and recommendations from
an employee injury.

18 reports describe forced outage or
equipment failure events

* 6 events were Human Performance

failures

Association

Event Reports

By Functional Area

B Equipment
® Maintenance
M Environmental

M Operations
W Safety
M Procedure Adherence



Results To Date

Sample Event Report List

Control Room Fire
ISO-Phase Bus Failure
GSU Oil Leak

Crane Coupling Failure
Failed Strainer Housing

Broken Rotor Fin
Clearance Violation

Loose Generator Rotor Pole Wedges
Rotor - InterPole Connector Failure
Lower Turbine Shrink Ring Crack

Penstock Hydraulic Valve Seal Failure



Results To Date

Event Reports - Results to Date — Part Il

To prevent a repeat event the ERs contain
* 103 Corrective Actions
52 Lessons Learned

e 41 Recommendations

Lesson Learned - Example

“The investigation concluded that this event could .
have been prevented by performing preventative
maintenance as per industry standards and
manufacturers recommendations. With an
adequate procedure and the necessary personnel
training this incident would have been
prevented.”

ssociation




Web Site Development \th
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S Sapere

Sapere Consulting, Inc. began development activities in late February.

Development Guidelines

* Look and Feel of NHA’s website

e Easy To Use and Navigate

e Event Report Format Based on Existing Format

* Input via Cut and Paste Text

e Attachment of Photographs and Videos to Event Reports

e Utilization of mainstream software environment
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OpEx — Main Page
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View
Event Reports

Sort by hd

OpEx@hydroorg

Subscribe
to Motification

mobiletest
Makbile

20140501 | NHADE-51220142230

Sample Event
|asdkjflk)jas;dlkfjasdf

20140501 | MNHAOE-53122014932

Lug Bolt Overheating

Loose lug nuts were the primary
cause of lug bolt arcing and
overheating.

20130504 | NHADE-05134

Failed Strainer Housing

Station Service Failure

FME in Generator

Search Keywords

Enter keywords

Filter by:
Maintenance (&)
Uncategorized (2)
Operations (1)
Safety (1)
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Create / Edit Event Reports
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AUTERIVpUJD T el

Create/Edit Subscribe
Event Reports to Notification

Reports  Add New

All (12) | Published (10) | Draft (1) | Pending (1) | Trash (4) Search Reparts

Bulk Actions Apply  All dates View all categories Filter E E 12 items

(] Title Author Categories Tags Date Blocked?

mobiletest aloynes Uncategorized 12 hours
3g0
Published

[] Test3- Draft aloynes Uncategorized 2014/05/12



Create / Edit Event Reports
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Create/Edit

Event Reports

Association

Add New Report

Short Overview *

Please describe the event report under 250 characters.

Report Number

NHAOE-5132014469

Date of Report

Post Restriction A

Posts are not blocked by default. Edit

[ ] Block this post

Publish r
Save Draft Preview
§ status: Draft

@& Visibility: Public

Categories -

Al Catamarine . Koot Llcad
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Impact of Event

[ ] Equipment Damage [ |Death [ |Fire [ | Flooding [ | Force Outage [ | Injury
[ ] Misoperation [ | Release to Environment [ | Unplanned Release of Water [ | Other

Impact of Event - Other

Human Performance

Yes

Part 1 - Report of Events - Description

For the event, what equipment or systemis) were invohlved and where did it cocur, what work or activity was
being done, what was the result, what or how did the event start or how was it found, and any other
information you believe needs to be included.

B Add Media || Bl Insert Slideshow
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What are Best Practices

Best practices are methods, techniques, or processes that are regarded as superior for delivering a particular outcome compared to
more conventional methods. Best practices evolve as new or improved methods are established for conducting business. From a
hydropower industry perspective, best practices are developed and implemented with the intent to continually improve unit and
plant efficiency, minimize environmental and ecological impacts, reduce operating costs, and ensure appropriate safety measures.

Quick Lookup: |

Full Collection of Best Practices - Compilation

Best Practice Catalog Compilation - rev. 2
The Best Practice Catalog (BPC) is a compilation of recommended practices for the hydropower industry. The Catalog Is organized by system and equipment. Sources for the Catalog include:

hydro operators, maintenance and operations teams, industry consultants and practitioners, industry experts, and manufacturers of equipment used in and around the hydropower plants.
The Best Practice Catalog is a dynamic document that will continue to iterate throughout the HAP lifzcycle.

Civil Best Practice

Trash Racks Best Practice - rev. 2
Civil - Trash Racks Best Practice - rev. 2

Penstocks Tunnels Best Practice - rev. 2
Civil - Penstocks Tunnels Best Proctice - rev. 2
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National Hydropower
Association

OpEx@hydroorg

Subscribe
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MNon-Profit and NGO Resources

+ National Hydropower Association
NHA's website has a wealth of hydro information and should be the starting point for anyone looking for a broad range of quality
information on policy, legislation, regulatory, statistics, and industry news, to name a few - hydro.org

* Electric Utility Cost Group
EUCG provides a forum for the electric utility industry to share information and benchmark against those in their class -
http://www.eucg.org/

¢ Electric Power Research Institute
EPRI, Inc. conducts research, development and demonstration (RD&D) relating to the generation, delivery and use of electricity
for the benefit of the public - http://www.epri.com/Pages/Default.aspx

* U.S. Society on Dams

USSD works on dam engineering, construction, operation, and safety while protecting the environment. One of the goals of USSD
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June, 2014

Web Site Completion

| Taxonomy Development —
y P Next 6 - 12 months

Training Material Development

\

Best Practice Library Development
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Further Information Contact:

. nanl \ ~ David Zayas — National Hydropower Association
Phone: 202.682.1700 ext. 20
e-mail: david@hydro.org

Jim Miller — Signal Hydropower Consultants, LLC
Phone: 423.521.4406
e-mail: l[jmiller-sec@epbfi.com

Thank you

20
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