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Today’s Discussion

Basic concepts

Alaska’'s hydropower resource
* Existing development statewide
» Susitna project

Chakachamna project

Characteristics of Hydropower

* Renewable energy

+ High front end cost

* Low annual costs

* Long lead time for permitting and construction
» Long operational life (200 years or more)

+ Can be very environmentally kbganign

- Can impart major environmental impact




Hydropower Concepts

* The hydropower formula
* Installed capacity

* Streamflow

« Storage

- Storage project

* Run of river project

The Hydropower Formula

+ Power (watts) =0.0847 xQxH xe

Where

Q is streamflow measured in cubic feet per second
(cfs)

H is head measured in feet

e is the overall efficiency of the plant, usually
between 0.6 and 0.9

0.0847 is a constant to convert fi-lbs of energy to
watts of energy




Installed Capacity

* Installed capacity in the powerhouse

— Usually two or more times greater than
the average power capacity of the river

— Allows the plant to operate in a peaking
mode to follow the utility’s daily or
seasonal customer load demand

Quantifying Hydropower Potential

» Streamflow is generally measured in
cubic feet per second (cfs)

« Storage behind the dam is generally
measured in acre-feet (acft)

* One cfs flowing for an entire year will
yield a volume of 724 (acft)




Storage Project

* Usually requires construction of a dam
to store high flow events for release
during periods of low flow

* High variation between winter and
summer streamflow makes storage
preferred alternative for most Alaska
hydro projects

Generalized Storage Project
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Run of River (ROR) Project

Generally uses small diversion structure to divert
streamflow directly into power plant

No water storage

ROR projects suited to more temperate
environments, such as Southeast Alaska, where
there is not as much variation in streamflow from
one season to the next

ROR facility channels portion of river through a
canal or penstock.

May not require dam




