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 Solar System
Solar panels are typically installed on the houses or parking lots
roof, where they are used for converting the sun energy to the
electricity energy. Solar panel systems have become one of the
fastest-growing sources of energy in the United States.
According to Solar Energy Industries Association (SEIA), the
installation of solar systems will be triple from 19.2 GW in 2020
to 54 GW in 2030.

 Solar systems at UCR: UC Riverside has several solar panel sites that
are able to produce the total of over 8 MW solar energy.

 Storage System
The popularity of solar systems has led to the rise of another
renewable technology, called storage system, that can store
extra solar power for later use. According to SEIA, the percentage
of solar systems that are equipped with storages will be almost
quadruple from 6% in 2019 to 25% in 2025. This leads to a new
concept of hybrid system.

 Storage systems at UCR: UC Riverside has several battery storages that
are able to store the total of over 2 MWh electric energy.
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 Hybrid System
A hybrid solar-storage system is a combination
of a solar system and a storage system that
provides consistent energy supply during day and
night.

Note:
The solar electricity is not available at the evening
and night when we encounter the pick-load hours,
due to turning on lights. In this regard, it is
required to store the solar electricity in order to
make best use of energy during day and night.

Hybrid Solar-storage

 Existing System
UCR campus is currently using the combination of a solar system
and a storage system. This existing system always charges the
storage from the utility grid during night, which mostly comes from
the polluted energy sources, e.g., coal-based resources.

 Proposed Hybrid System
This research proposes a new model to UCR campus to replace the
existing system with a hybrid system. This proposed hybrid system
charges the storage from the solar system during day, which comes
from the renewable energy sources.

 Goals
The goals of this research project are to optimize the charging and
discharging schedule of the storage system in order to decrease the
use of polluted energy from the utility grid.

Project Goal

 Proposed Model
A mixed integer linear programming (MILP) model is constructed to
optimize the operation of the solar system and the storage system.

 Data Source
The input data of this research project are extracted from this
website: http://sigisrv.cert.ucr.edu
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 Results

 Conclusions
 The proposed hybrid system helps UCR to purchase less

energy from the utility grid, resulting is using less coal-based
energy source and instead using more renewable energy.

 This project will help UCR to move closer to carbon neutrality
by using less polluted energy and to reach the CNI goals.
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Existing System: 870 kWh
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