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What Are Distributed Wind-Energy-Based 
Hybrids?

Figure from Murphy, C., and A. Mills. 2021. 
Hybrid energy systems: Opportunities for 
coordinated research. DOE/GO-102021-
5447
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What Are Distributed Wind-Energy-Based 
Hybrids?

Possible connection 
configurations:
1. Customer’s side of 

the meter to serve a 
local load

2. Connected to the 
distribution grid as a 
generation asset

3. Directly power an off-
grid load.

Figure from Murphy, C., and A. Mills. 2021. 
Hybrid energy systems: Opportunities for 
coordinated research. DOE/GO-102021-
5447
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Hybrid Optimization Performance Platform
(HOPP) Open-Source Tool 
• Repository: https://github.com/NREL/HOPP 
• Tool to design and optimize buildable hybrid power plants

 Component-level design
 Various combination of technologies
 Layout
 Costs (e.g., capital and operating costs).
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HOPP Open-Source Tool 

HOPP GitHub Repository

• Repository: https://github.com/NREL/HOPP 
• Tool to design and optimize buildable hybrid power plants

 Component-level design
 Various combination of technologies
 Layout
 Costs (e.g., capital and operating costs).
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HOPP Capabilities
• Repository: https://github.com/NREL/HOPP 

Analysis
Where to build co-located hybrid plants?
• Resources are complementary
• Overbuild (Ex: 200-megawatt (MW) 

plant at 100-MW interconnect)
• Include storage. 

Optimization
Optimize hybrid 
plants down to the 
component levels

Control/Dispatch Algorithms
• Wind-solar-storage dispatch algorithms 

developed in HOPP
• Operation of plants down to the 10-minute 

timescale
• Improve hybrid plant performance by > 5%.
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HOPP Example

Wind and solar 
power generation 

Battery power and 
state of charge

Original and 
optimized power 
dispatch compared 
to the energy price
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HOPP Examples Library

List of current examples in HOPP

HOPP version 2.0.0 Tutorial

Jupyter Notebook Hybrid Plant with 
Battery Storage Example in HOPP 8

https://www.youtube.com/watch?v=i4KD-eWZBvo
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