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Metering AKA: Battery monitor,
watt-hour meter, amp-hour meter

System meters measure and
display several differentaspects of
your microhydro-electric system’s
performance and status—tracking
how full your battery bank is,
how much electricity your turbine
is producing or has produced,
and how much electricity is being
used. Operating your system
without metering is like running
your car without any gauges—
although possible to do, it's always better to know how well the
car is operating and how much fuel is in the tank.
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Main DC

Disconnect
AKA: Battery-inverter disconnect

In battery-based systems, % 5
a disconnect between the
batteries and inverter is
required. This disconnect is
typically a large, DC-rated
breaker mounted in a sheet
metal enclosure. It allows the '
inverter to be disconnected
from the batteries for service,
and protects the inverter-
to-battery wiring against
electrical faults.
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QY Inverter AKA: DC-to-AC converter

Inverters transform the DC electricity stored in your battery
bank into AC electricity for powering household appliances.
Grid-tied inverters synchronize the system’s output with the
utility’s AC electricity, allowing the system to feed
hydro-electricity to the utility grid. Battery-based
inverters for off-grid or grid-tied systems often
include a battery charger, which is capable of
charging a battery bank from either the grid or
a backup generator if your creek isn’t flowing or mot
your system is down for maintenance.

GRID-TIED BATTERY-BASED HYDRO-ELECTRIC

Using batteries with your grid-tied
system allows it to operate when the
utility grid doesn’t. This type of system
is the same as an off-grid system, except
that the inverter needs to be designed
and approved for grid-tied operation,
so it can feed excess electricity into
the utility lines. The dump load is
only activated in the event of a grid
failure, to protect the batteries from
overcharging.
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In rare cases, an inverter and battery bank are used with larger,
off-grid AC-direct systems to increase power availability. The
inverter uses the AC to charge the batteries, and synchronizes

with the hydro-electric AC supply
to supplement it when demand is
greater than the output of the hydro
generator.
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(—l.() AC Breaker

Panel AKA: Mains panel,
breaker box, service entrance

The AC breaker panel, or mains panel, is the point
at which all of a home’s electrical wiring meets with
the provider of the electricity, whether that’s the grid
or a microhydro-electric system. This wall-mounted
panel or box is usually installed in a utility room,
basement, garage, or on the exterior of a building. It
contains a number of labeled circuit breakers that route
electricity to the various rooms throughout a house.
These breakers allow electricity to be disconnected for
servicing, and also protect the building’s wiring against
electrical fires.

Just like the electrical circuits

in your home or office, 2 3
a grid-tied inverter's
electrical output needs

to be routed through

an AC circuit breaker.

This breaker is usually

mounted inside the

building’s mains panel.

It enables the inverter

to be disconnected

from either the grid or

from electrical loads if

servicing is necessary.

The breaker also

safeguards the circuit’s

electrical wiring.

To Household
Loads

Note: Some breakers/
overcurrent protection
not shown

AC Breaker Panel

~ D

Inverter

www.homepower.com

microhydro basics

11
Kilowatt-Hour

Meter AKA: KWH meter, utility meter

Most homes with grid-tied
microhydro-electric systems will
have AC electricity both coming
from and going to the utility grid.
A multichannel KWH meter keeps

track of how much grid electricity

you’'re using and how much your

RE system is producing. The

utility company often provides

intertie-capable meters at no
cost.

Realize Your Potential

Hydro-electric systems have great potential, but several
things can make using this technology difficult. Diverting
the water in a stream or creek is likely subject to regulation
by local authorities and may require seeking approval. You
also may need to contend with droughts or floods. All hydro
turbines have moving parts that require maintenance and
periodic replacement. The most common maintenance chore
is keeping debris out of the intake.

Despite the various challenges, most of the problems
can be easily overcome. If installed correctly and properly
maintained, a microhydro system can provide many years of
service. The predictable and often ample output is the envy
of those restricted to using only wind or solar electricity. As
an owner of a microhydro system, you'll go to bed at night
with the knowledge that while you are sleeping, your system
is charging and will be ready for another day of energy use
when you rise.
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