White Oak Hydro

Duke Energy

PROBLEM STATEMENT

The project focuses on developing design
solutions for Duke Energy to meet Federal Energy
Regulatory Commission (FERC) requirements and
reduce overages. The team will propose control
strategies for motor-operated valves, recommend
hardware (e.g., pressure and turbidity sensors),
outline power and communication systems, create
an installation procedure, and conduct a cost/ROI
analysis.

REQUIREMENTS

i

1 Min flow of 8cfs

2 Maintain lake level of 100

3 Turbidity and pressure sensor integration
4  Control architecture for automated valves

5 Communication and power suggestions

INITIAL DESIGN

 Solar Powered/Radio Communication
« $15,000
* Lowest Reliability

 Tunnel Conduit Method/Fiber Communication
« $55,000
* Highest Safety Risk!

 Powerline Method/Fiber Communication
« $125,000
* Potential Future Opportunity

FINAL DESIGN AND RESULTS

The final design consists of

Hardware and mounting suggestions with
quotes

Controls architecture and language

Updated P&ID with positioning for hardware
and automated valves

A suggested power and communication method
General installation procedure.
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RESULTS

* Fiber is the most reliable, least cost efficient

« Water-resistant 12/3 120V wire ran 2100ft down
the mountain

« Approximately $51,000 for fiber hardware and
installation, not including labor costs.

* Decided to run cable trays in the penstock

« Approximately $14,000 in hardware and
mounting supplies
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COST ANALYSIS

Cost savings were estimated using both sponsor
data and a physics-based energy analysis,
yielding an average of $78,000 in savings for
2.9cfs, with less than a 2% difference between
methods.

The ROl yield for this project
was roughly 21% upon installation, with a 100%
return for every year following.

Net Profit $78,143.00
Cost of Investment $64.470.40
ROI (Year 1) 0.2120756192 21.21%
ROI (Year 2 and on) 1 100.00%
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SUMMARY AND CONCLUSION

* The team fully created a design to help reduce
water overage on the Nantahala

* Provided a full list of hardware applicable for the
project along with detailed quotes

* Researched different power and communication
options and recorded findings

* Developed a controls language for future coding
of the valves

* Drafted an installation procedure for the
SAFEST way to install communication in the
penstock

FUTURE WORK

* Power Line Method & Installation
« System Testing for Proper Performance
* Planning and Coordination for Installation

* Following Installation: Configuration of Turbidity
Sensor
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