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What is the electric grid and how does it work in Hawai‘i?
The electric grid is an interconnected system of energy generation, battery storage, substations, transmission 

and distribution lines that makes and moves electricity so it’s there when you need it.   

THE GRID
These are the fundamental pieces that make up each island grid

Energy Generation
Where electricity is made 
from diverse resources. 
Examples include fossil fuels 
and renewable resources, like 
solar, wind, geothermal and 
hydro.
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Transmission �Lines
These power lines transport higher-voltage electricity 
(138kV on O‘ahu, 69kV on neighbor islands) over 
long distances and are held up by tall metal towers. 
They are like highways, as the lines can move a lot of 
power from where it’s generated to substations. 

Battery Energy Storage System (BESS)
Facilities with large batteries that store excess 
electrical energy for later use, helping to ensure a 
stable power supply during fluctuations in generation.

Substation & Transformers
A substation uses transformers to “step down” 
the electricity received from transmission lines 
to a lower voltage for distribution. It sends this 
lower-voltage electricity out to local power 
lines that serve homes and businesses.

Distribution Lines
These power lines carry lower 
voltage electricity (25kV and 
below) to homes, schools and 
businesses. They use smaller 
poles than transmission lines and 
are more like local roads than 
highways. Sometimes, distribution 
lines are buried underground.  

Distributed Energy Resource (DER)
Small-scale energy generation, including solar 
panels that customers have on their property. 
Sometimes the energy can flow back into the 
grid or be stored in batteries. 
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Flow of energy through an interconnected grid
In a traditional one-way powerflow model, electricity flows from generation to transmission lines, to substations, to distribution 
lines, and finally to you. Contrastingly, our evolving integrated grid provides opportunity for generation to flow throughout the 

system, where excess electricity is stored in battery energy storage systems (BESS) for later use.

Energy Generation
Where electricity is produced—from 
sources like solar, wind, and other 
power plants—and where it begins its 
journey to homes and businesses. This 
electricity is generated at levels that are 
practical for producing power, but not 
yet suited for long-distance travel or 
everyday use. 

Transmission Substation
Electricity may need to travel across an 
island, so it moves on transmission lines 
at a higher voltage to do so efficiently 
and reliably. Transmission substations 
step this voltage down to lower 
levels, allowing power to move from 
energy sources to communities and 
neighborhoods. 

Distribution Substation
Distribution substations further reduce 
the voltage so electricity can be 
delivered within local communities. 
These substations help manage power 
flow to match the needs of different 
areas, from rural regions to dense urban 
neighborhoods. 
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Distribution to Customer 
Electricity then travels along local power 
lines to homes and businesses, where 
it is stepped down one final time to the 
voltage used by everyday appliances.  
By the time it reaches customers, the 
electricity has been carefully adjusted to 
be safe, reliable and ready to use. 
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