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INVERTER WITH BUILT IN UTILITY METER

The present invention relates to an inverter intended for use with power
generators, particularly PV generators.

In the exploitation of energy sources, particularly alternative energy sources
such as PV modules, an inverter serves to convert direct current into
alternating current. Such an inverter is enclosed within a housing that
contains electrical power components as well as other elements such as a
communication unit. A circuit board is usually included among the electrical
power components. The housing of the inverter also comprises at least one
cover for closing the individual compartments, particularly the compartment
holding the electrical power components.

Such an inverter has already been documented in EP 2 006 988 A1, for
example.

An inverter may be equipped with circuits designed to record the yield of
the device. Due to tolerances of the hardware and the algorithms of the
measurement software that have been implemented on the hardware,
these yield measurements are not only subject to a margin of error of for
example 2%, but also may vary depending on the power range. The yield
values measured by the circuits in the inverter may therefore deviate from
the values calculated by the calibrated meters of the public utility company
given that the latter may likewise have a margin of error of up to 2%. As a
result, calibrated public utility meters are connected downstream of the
inverter on the power grid side.
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This leads to a disadvantage for the user since he needs not only to accept
the differences between the meter readings, but also to install seperately an
extra power meter whose certification has been approved by the public
utility company, which consequently increases the amount of installation
work involved, and therefore the overall costs.

As a way to minimize installation time, an inverter according to the invention
is proposed which is characterized by the inclusion of a calibratable power
meter in the housing of the inverter whose purpose is to record the output
from the generator. This means that the power meter is installed when the
inverter is installed, and the need for an external power meter is eliminated.
Furthermore, the power meter in the housing of the inverter is designed to
be detachable so as to allow easy replacement when necessary. Since the
power meter is installed directly in the inverter, i.e., connected directly to
the circuit board, the amount of PV power that the user may be consuming
on his own can also be determined by calculating the difference to the
power fed into the grid. This may be of benefit given that the user's own
consumption of PV power is compensated according to applicable national
regulations such as the new German Renewable Energy Sources Act
(EEG). Another advantage of integrating the power meter into the housing
of the inverter is that the power meter is protected by the housing.

In addition, the power meter may be designed as an electronic power
meter, which means the size of the meter's housing can be reduced.
Particularly in this context, power meter chips may be used in order to
adapt the size of the meter to the mechanical conditions inside the inverter.
This means that the power meter can be relatively small in size, which in
turn makes it easier to place it inside the housing of the inverter.

According to another feature of the invention, the power meter comes with
at least one interface that allows the user to remotely query and/or control
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consumer loads. This means that a consumer load can be activated via
such an interface depending on the amount of power currently available.
The same or an additional interface may also provide accesses to the
communication unit of the inverter, for example to monitor not only the
inverter, but the power meter as well. "Monitoring" in this context may also
involve simply reading the power meter. This way, remote power reading,
for example by a power billing service is possible.

More specifically, the power meter may include electrical terminals that
offer a detachable connection to the circuit board of the inverter. Such
terminals can be, for example, spring-loaded contact pins that come into
direct contact with the relevant contact points on the circuit board after the
inverter is attached on the power meter's mount in the inverter's housing, or
the power meter is attached to the circuit board.

The inverter housing may also include at least one cover as described
above. This cover also encloses the power meter and comprises a window
for reading the power meter.

The drawings below offer a more detailed description of the invention.

Figure 1 depicts an inverter housing with detached cover.
Figure 2 depicts a cross-section based on Line Il — Il of Figure 1.

As shown in Fig. 1, the inverter housing 1 comprises the compartment 2,
which, among other things, accommodates the circuit board 10 (visible in
Fig. 2). The meter 20 is located in the inverter housing 1. As can readily be
seen in Figure 2, the power meter 20 shows hook-shaped mounts 22 at
one end that are attached to the relevant receptacles 4 on the rear wall 5 of
the inverter housing 1. The power meter 20 also comprises electrical
terminals 25 on the rear wall that are electrically connected to the circuit
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board 10. The electrical terminals 25 can be, for example, spring-loaded
pins that come into contact with the relevant connection points on the circuit
board 10 when the inverter is inserted. As an example, seven such contacts
are provided on the power meter 20 itself, namely, three phases for input,
three phases for output and one phase for a neutral conductor. The power
meter 20 also features a display 27 on the front that shows the precise
amount of power supplied by the generator. The inverter housing 1
furthermore comprises additional compartments 7 and 8 that are intended
for other purposes. Compartment 7, for example, is designed as a DC-side
terminal compartment, while compartment 8 includes the AC-side grid
connection and the communication unit 9 with display.

It is contemplated to connect the communication unit 9 of the inverter to the
power meter 20 via an interface 21 in order to allow the power meter 20 to
communicate via the communication unit 9 of the inverter.

Variations and modifications of the shown embodiments may be made
without departing from the spirit and principles of the invention, which is
intended to be limited only by the scope of the attached claims.



WO 2010/124783 PCT/EP2010/002144

10

15

20

25

30

-t

5

Claims:

. Inverter for power generators, comprising a calibratable power meter

being installed in a housing of the inverter for the purpose of recording
the power output of the generator.

Inverter as set forth in claim 1, wherein the power meter is installed in
the housing of the inverter, and is designed as a detachable unit.

Inverter as set forth in claim 1, wherein the power meter is designed as
an electronic power meter.

Inverter as set forth in claim 1, wherein the power meter comprises at
least one interface.

Inverter as set forth in claim 1, wherein the power meter comprises
electrical terminals as a detachable electrical connection to a circuit
board of the inverter.

Inverter as set forth in claim 5, wherein the inverter comprises
attachment devices for mounting the power meter in onto the circuit
board.

Inverter as set forth in claim 6, wherein the attachment devices
comprise claw fasteners for mounting the power meter in the housing of
the inverter.

. Inverter as set forth in claim 1, wherein the inverter housing comprises

at least one cover, the housing enclosing the power meter and
comprising a window for visually reading the power meter.
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9. Inverter as set forth in claim 1, wherein the inverter comprises a
communication unit, the power meter being connected to the

communication unit of the inverter via an interface.

5 10.Inverter as set forth in claim 9, wherein the power meter is configured to
be monitored via the interface.

11.Inverter as set forth in claim 1, wherein the power generators are PV
power generators.
10
12.Inverter as set forth in claim 1, wherein the power meter is configured to
allow remote query and/or control of consumer loads.
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