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(57) Abstract

The invention concerns an apparatus for metering of elec-
tric energy, which comprises a box-like case consisting of
a bottom part (20) and of a cover part (30). The box con-
tains various metering, control and equivalent modules (M,
50, 70, 80, 90) necessary in a meter. The box of the meter
also contains a compartment (50), into which various aux-
iliary function cards (60) can be installed, such as receivers
of network commands, communication means necessary for
remote reading, and equivalent. This compartment (50) is
opened into an opening (37) that has been formed in the
forward edge (30c) of the cover part (30) of the meter box,
so that the auxiliary function cards can be installed into the
compartment (50) without opening the box of the meter. At
the forward edge (20c) of the bottom part (20) of the meter
box, a connector block (40) is placed, whose shield cover
(100) also extends so that it covers the opening (37) on the
cover part (30) of the box and, thus, the auxiliary function
cards (60). Thus, the auxiliary function cards (60) are
placed under the cover (100) of the connector block (40)
and under its seal. Further, if necessary, the auxiliary func-
tion cards (60) can be locked in the compartment (50) so
that they can be removed exclusively so that the cover (30)
of the box is opened and that the calibration seal of the

cover (30) is broken.

(FIGS. 1A and 1B)
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Modular apparatus for metering of electric energy

The invention concerns an apparatus for metering of electric energy.

Meters that meter electric energy, including static electronic meters, have
normally been constructed so that auxiliary apparatuses for the meter, such as
receivers of network commands, communication means for remote reading,
and equivalent, have been installed either in a separate box outside the meter,
for example on a shield cover of the connector block, or in the interior of the

meter box.

Auxiliary apparatuses installed in the interior of the meter are favoured,
because they reduce the cost of installation and the overall space required by
the meter construction. Such a solution, however, involves the problem that,
in connection with replacement or after-installation of auxiliary apparatuses,
the meter box must be opened, and the calibration seal provided on one screw
that keeps the meter box closed must be broken. This is why, after
replacement or after-installation of the auxiliary apparatuses, the meter must
be calibrated again in a meter repair workshop, which causes additional

expenses.

Unlike the metering circuits in metering apparatuses that meter electric
energy, the receivers of network commands, communication apparatuses
needed for remote reading, and equivalent develop very rapidly. Thué, from
the point of view of the customer, it would be advantageous if these auxiliary
apparatuses could be replaced in the field without having to break the

calibration seals of the electricity meter.

In the US Patent No. 5,317,250, a modular apparatus for metering of electric
energy is described, in which there is a box composed of a bottom part and a
cover part. At the front edge of the bottom part, there is additionally a

connector block, which is covered with a separate shield cover. In the interior
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of the box, it is possible to install the modules necessary for metering of
electric energy as well as possible other modules, such as modules needed for
receiving of network commands and for remote reading. In this solution, the
auxiliary modules are placed in the interior of the meter box so that access to
them is possible exclusively so that the cover of the box is opened, in which
case, at the same time, the calibration seal of the meter must be broken. The
invention of said US patent is actually concerned with the idea that the pairs
of connectors in the connector block have been installed one above the other,

in which case it has been possible to reduce the width of the meter box.

In the EP Patent 421320, a box of a meter for electric energy consisting of a
bottom plate and of a box-like cover part is described. Further, in the cover
part, there is an opening that can be closed by means of a separate cover.
Onto the bottom plate, first the cover part is installed, which is closed in
relation to the bottom plate by means of seals. After this, onto the opening on
the cover part, the cover is fitted, which is closed in relation to the cover part
by means of seals. Through said opening in the cover part, access is provided
to a compartment formed under the cover, into which compartment an
auxiliary function card can be installed. Thus, access is provided to the
compartment that receives the auxiliary function card through the front face
(cover face) of the box. In this solution, the auxiliary function card can be

replaced without breaking the seals on the cover part.

According to the present invention there is provided a modular apparatus for
metering of electric energy, including a box-like case composed of a bottom
part and of a cover part being attached to the bottom part and closed by
means of a calibration seal, said box-like case including a first side wall, a
second side wall opposite to the first side wall, a third side wall,
interconnecting the first edges of the first and the second side wall, a fourth
side wall opposite to the third side wall interconnecting the second edges of
the first and the second side wall, a bottom plate, interconnecting the first

ends of said side walls, and a deck plate, opposite to the bottom plate

06/12/01,td10114.spe.doc,2
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interconnecting the second ends of said side walls, through which the at least
one auxiliary function card can be installed into and removed from number of
modules that perform different functions being fitted in the interior of the box-
like case, at least one module being a metering circuit that meters electric
energy, a connector block attached to a side wall of the bottom part and a
cover covering the connector block, wherein the box-like case also contains a
compartment that receives at least one auxiliary function card, said
compartment having an opening provided in the side wall of the cover part
that is on the same side as the connector block, through which opening the at
least one auxiliary function card can be installed into said compartment and
removed from said compartment so that the cover part of the box-like case
does not have to be separated from the bottom part of the box-like case,
whereby the calibration seal of the metering apparatus does not have to be

broken either.

In the solution in accordance with the present invention, in the interior of the
apparatus for metering of electric energy, a separate compartment for
auxiliary cards has been arranged, to which the optional auxiliary cards, which
consist of integrated electronic circuit cards that include one or several
functional properties, can be connected. This compartment for auxiliary cards
has been designed so that its front side, through which the cards of auxiliary
functions are inserted into the compartment and removed from the

compartment, is opened into the side wall of the meter box
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placed at the side of the connector block. On the other hand, into said side wall, an
opening has been arranged so that through this opening access is provided to the
cards for auxiliary functions without opening the cover of the meter box. Said
opening can be closed by means of a separate cover of its own which can be sealed,
or said opening can also be placed under the cover of the connector block provided
at the side wall of the box, in which case access to said compartment is provided so
that the cover of the connector block is opened, which cover is also a cover that can

be closed by means of a seal.

In the auxiliary card compartment of the metering apparatus in accordance with the
present invention, for example, a pulse input/output card, serial interface card, LON
data transfer card, network command receiver card, receiver/transmitter card for the
"MELKO" system, telephone modem card, radio modem card can be installed. It is
also possible to think that the auxiliary function card contains additional memory for

the meter only.

The auxiliary card compartment has also been designed so that an electric connection
is formed between the auxiliary function card or cards and the other electronic
circuits of the meter when the auxiliary function card or cards is/are installed on the
connector means of said compartment. Further, the auxiliary function cards have been
designed so that they can also be connected to apparatuses outside the meter when
the opening placed in the side wall of the box and passing to the auxiliary device

compartment is open.

The auxiliary card compartment has been designed so that it has a detachable
partition wall, by whose means the auxiliary card compartment can be divided into
two parts. When the partition wall is not in its place, one auxiliary function card that
extends across the whole width of the auxiliary card compartment can be installed
into the auxiliary card compartment, and when the partition wall is in its place, two
narrower auxiliary function cards placed side by side can be installed into the

auxiliary card compartment.
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If more than two auxiliary function cards are needed for the meter, the auxiliary card
compartment can be so high that the auxiliary function cards can be fitted one above
the other in the auxiliary card compartment. In most cases, however, an auxiliary
card compartment is likely to be sufficient in which there is space for no more than

two auxiliary function cards.

The auxiliary card compartment of the apparatus for metering of electric energy in
accordance with the invention is also provided with a lock device that can be
operated from inside the meter box. By means of said lock device, the auxiliary
function card or cards can be locked in its/their place so that they cannot be detached
without removing the cover of the meter box, in which case the calibration seal of

the screw that keeps the cover of the meter box closed must also be broken.

The construction in accordaﬁce with the invention of an apparatus for metering of
electric energy can be used both in connection with a three-phase meter and in
connection with a single-phase meter. As the circuit of metering of electric energy in
the meter, in principle, it is possible to employ any static metering circuit whatso-

ever, to which circuit, when necessary, different metering devices are connected.

In the following, the invention will be described in more detail with reference to the
figures in the accompanying drawings, the invention being, however, not supposed to

be confined to the details of said illustrations alone.

Figures 1A and 1B are an exploded view illustrating the modules of the apparatus for

metering of electric energy in accordance with the invention.
Figure 2 illustrates a lock device for the auxiliary function cards.

The apparatus for metering of electric energy in accordance with the present inven-
tion shown in Figs. 1A and 1B consists of a box-like case, which comprises a bottom
part 20 and a cover part 30. The bottom part 20 of the box consists of a first side

wall 20a, a second side wall 20b, a front wall 20c, a rear wall 20d, and of a bottom
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plate 20e. Moreover, in the front wall 20c of the bottom -part 20 of the box, there is
a connector block 40, to whose terminals 41al, 41b1, 41cl the phase conductors of
the electricity feed cable coming from the distribution network of the electricity plant
are connected. The phase conductors of the electricity feed cable of the consumption
site supplied through the meter are again connected to the terminals 41a2, 41b2, 41c2
of the connector block 40. The terminal 41d in the connector block 40 is the neutral
terminal. If a meter connected to a current transformer / voltage transformer is used,
the terminals 43a, 43b, 43c are connected to the phases of the electricity network or

to the voltage metering transformers.

Onto the bottom part 20 of the box, the module M proper for metering of electric
current is installed. The metering module M consists of an integrated electronic
circuit card M1, of connected current metering transformers S1, S2, S3, and of
connector strips Lla, L1b, L2a, L2b, L3a, L3b, N, V1, V2, V3 fitted onto the
terminals 41al, 41a2, 41bl, 41b2, 41cl, 41c2, 41d, 43a, 43b, 43c in the connector
block 40 on the front wall 20c of the bottom part 20 of the box. What is concerned
is a metering module M for three-phase electric energy, in which the connector strips
Lla and L1b are connected with the first phase, the connector strips L2a and L2b
with the second phase, the connector strips L3a and L3b with the third phase, and the
connector strip N with neutral. The connector strips L1a, L1b, L2a, L2b, L3a, L3b
are connected through said current transformers S1, S2, S3 to the circuit card M1 of
the metering module M. The connector strip N is connected directly to the circuit
card M1 of the metering module M. The connector strips V1, V2, V3 are connected
to the phases of the electricity network, or to voltage metering transformers when a

meter connected to a current transformer / voltage transformer is concerned.

Onto the circuit card M1 at the current transformers S1, S2, S3, an interference
protection plate ME has been installed, by whose means transfer of any interference
thét may be produced by the current transformers S1, S2, S3 to the other electronic
circuits of the meter, placed above the metering module M, is prevented. The circuit

card M1 of the metering module M is placed substantially at the level of the top
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edges of the side walls 20a, 20b, front wall 20c, and rear wall 20d of the bottom part
20a of the box 20.

The compartment that receives the auxiliary function cards consists of a frame part
50, which comprises a first 50a and a second side wall 50b, a deck plate 50e that
interconnects said side walls, a detachable rear circuit card 50d, a front wall 50c

provided with an opening, and a detachable partition wall 56.

The rear circuit card 50d of the frame part SO can be attached to the side walls S0a,
50b of the frame part S0, for example, by means of screws. The rear circuit card 50d
of the frame part 50 includes the connector interfaces 52a, 52b for auxiliary function
cards 60 as well as the connectors 53a, 53b, 53c. The connectors 53a, 53b are
connected to the application module 70 to be fitted on the top of the frame part 50,
and the connector 53c is connected to the metering module M placed at the bottom
of the frame part 50. Thus, by means of the connectors 52a, 52b, 53a, 53b, 53c of
the rear circuit card 50d of the frame part 50, electric connections are formed
between the application module 70, the metering module M, and possible auxiliary

function cards 60, if any.

Further, on the side walls 50a, 50b and on the partition wall 56 in the frame part,
there are guide grooves 57, along which the auxiliary function cards 60 can be
pushed into the frame part 50. The frame part 50 is installed onto the metering
module M so that the side walls 50a, 50b of the frame part 50 enclose the circuit.
card M1 of the metering module M. The side walls 50a, SOb of the frame part 50 are
provided with first projections 51a, 51b, which are positioned into the openings 21a,
21b provided in the inner faces of the side walls 20a, 20b of the bottom part 20. of

the box 10 and lock the frame part 50 in its position.

The auxiliary function cards 60 consist of an integrated electronic circuit card 65, in
whose rear part there is a connector 61, which is fitted into the connector 52a, 52b
in the rear wall 50d of the frame part 50 and forms a contact between the connector

pins of said connectors when the auxiliary function card 60 is pushed into the frame

R




10

15

20

25

30

7

part 50 along the guide grooves 57. At the front edges of the auxiliary function cards
60, there is/are one or several connectors 63, 64, by whose means the auxiliary
function card 60 can be connected to apparatuses outside the meter. The auxiliary
function cards 60 are attached to the frame part 50 by means of a fastening device
62. The fastening device 62 includes two clamp devices 66a, 66b, by whose means
the fastening device 62 and, thereby, the auxiliary function card 60 are attached to
the frame part 50 so that they cannot glide out of the frame part 50. By means of the
fastening device 62, it is also possible to close the opening in the front wall 50c of
the frame part 50 while there is/are no auxiliary function card or cards fitted in their

place in the frame part 50.

The application module 70, which also consists of an integrated electronic circuit
card 71, is installed onto the fastening pins 54a, 54b provided on the deck plate 50d
of the frame part 50 for auxiliary function cards 60. Further, the application module
70 may include a battery 72, by whose means the supply of electricity to the clock
circuits of the circuit card 71 of the application module is secured during breaks of
supply in the mains network. The application module 70 also includes connectors
73a, 73b that receive the connector pins of the connectors 53a, 53b on the rear wall
50c of the frame part 50. Further, the application module 70 includes a display 74,
by whose means the consumption of electric energy metered by the meter is dis-
played. The application module 70 includes a user interface and all functions that are

connected with the collecting, processing and storage of the métering data.

In the side walls 50a, 50b of the frame part 50, there are also second openings 55a,
55b, which receive the hook-shaped projections 81a, 81b provided on the side walls
80a, 80b of the holder part 80 which is to be mounted onto the application module
70 and which encloses the application module 70 in its interior, by means of which
projections 81a, 81b the holder part 80 is locked onto the frame part 50 for the

auxiliary function cards 60.
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Onto the holder part 80, a name plate 90 is fitted, and the topmost part will be the
cover part 30 of the box, which is positioned against the bottom part 20 of the box

and encloses the apparatuses installed on said bottom part 20.

5 The cover part 30 consists of a first side wall 30a, of a second side wall 30b, of a
front wall 30c, of a rear wall 30d, and of a deck plate 30e interconnecting said walls.
The cover part 30 is further connected with a closing gate 31, which can be pushed
into the grooves 32 provided on the cover part. The cover part 30 is attached to the

bottom part 20 by means of notches 34 provided in projections 33 provided on the

et 10  side walls 30a, 30b of the cover part near the rear wall 30d, which notches 34 are
R fitted into engagement with projections 22 provided on the inside faces of the side
:: walls 20a, 20b of the bottom part 20. Further, in the side walls 30a, 30b of the cover
:: part 30, at the front edge 30c, there are holes 35, into which the fastening screws 36

o can be installed, which exteri& into the threaded holes 22a, 22b in the bottom part 20
N 15  and by whose means the cover part 30 is fixed to the bottom part 20. At least one of
LN said fastening screws 35 can be locked by means of a seal so that it cannot be

opéned without breaking the seal. This seal is a what is called calibration seal, i.e. if

this seal is broken, the meter must be calibrated again at a meter workshop.

00 20  After the cover part 30 has been fixed to the bottom part 20, an opening 37 remains
at the forward edge 30c of the cover part 30, through which opening access is
provided to the front edge SOc of the frame part 50 which receives the auxiliary
function cards 60. Through said opening 37, an auxiliary function card 60 can be"
pushed into the frame part 50.

25
When the auxiliary function card 60 or cards is/are in their place, the cover 100 of
the connector block 40 can be fitted in its place on the connector block 40. The cover
100 of the connector block extends upwards so that, besides the connector block 40,
it also covers the opening 37 at the front edge 30c of the cover part 30 of the box

30 and, thus, also the auxiliary function cards 60. At the sides of the cover 100 of the

connector block 40, there are holes 101, frqm which the cover 100 can be attached

by means of screws 102 to corresponding threaded holes 42a, 42b provided on the
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connector block 40. At least one of the screws 102 can again be provided with a seal

so that the screw 102 cannot be opened without breaking the seal.

Fig. 2 shows a lock device 110 attached to the rear circuit card 50d of the frame part
50, by means of which lock device the auxiliary function cards 60a, 60b can be
locked on-the frame part 50. The lock device 110 consists of a rotatable spindle part
112, whose end that is directed towards the rear circuit card 50d of the frame part 50
is provided with a slot 111 and whose end that is directed towards the interior of the
frame part 50 is provided with wings 113a, 113b projecting in opposite directions.
The spindle part 112 is placed in a vertical support 114 attached to the deck plate
50e of the frame part 50 ana directed downwards. When the spindle part 112 is
rotated by means of the slot 111 so that the wings 113a, 113b are in the vertical
plane, the auxiliary function cards 60a, 60b can be removed from their place by
pulling them through the opening 37 out of the frame S0. In such a case the auxiliary
function cards 60a, 60b glide on support of the guide grooves 57 provided on the
side walls 50a, 50b and on the partition wall 56 in the frame part 50 out of the
frame part 50, and the connectors 52a, 6la and 52b, 61b are separated from one
another. When the spindle part 112 is rotated by means of the slot 111 so that the
wings 113a, 113b are in the horizontal plane in the way shown in the figure, the
wings 113a, 113b are positioned into the recesses 65a, 65b provided on the auxiliary
function cards 60a, 60b, in which connection the auxiliary function cards 60a, 60b
have been locked with the spindle part 112. A movement of the spindle part 112
outwards from the frame part 50 is again prevented by said vertical support 114, so
that, when the wings 113a, 113b are in the horizontal plane in the way shown in the
figure, the auxiliary function cards 60a, 60b are locked in the frame part 50. As the
slot 111 on the spindle part 112 of the lock device 110 is placed in an opening
formed into the rear circuit card 50d of the frame part 50, access to the lock device
is possible in a situation only in which the cover part 30 of the box of the meter has

been removed, in which case the calibration seal of the meter has been broken.

The spindle part 112 has been arranged preferably so that it is locked in the position

in which the wings 113a, 113b are in a substantially horizontal plane and in the
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position in which they are in a substantially vertical plane. This can be arranged, for
example, so that onto the support column 114 a projection of quadrangular section is
provided, which extends into a recess, likewise of quadrangular section, that has been
formed into the spindle part 112. The spindle part 112 and said projection on the
support column are locked with each other when the quadrangles coincide with each
other, but, since the walls of the recess in the spindle part 112 yield slightly, the
spindle part 112 can be forced, by rotating by means of a tool from the slot 111, to

be shifted between the two locking positions mentioned above.

In Fig. 2, the lock device 110 is shown in a situation in which there is a partition
wall 56 in the frame part 50 and in which two smaller auxiliary function cards 60a,
60b have been inserted into the frame part 50. The lock device 110 also operates in
a situation in which there is an auxiliary function card, e.g. 60a, in one of the
compartments separated by the partition wall 56 only, whereas the other compartment
is empty. The lock device 110 can, of course, also be used in a situation in which
there is no partition wall 56 in the frame part 50 and in which one larger auxiliary
function card 60 has been inserted into the frame part 50. In such a case, in the rear
part of the auxiliary function card 60, in the region of the lock device 110, there is
an opening corresponding to the situation shown in Fig. 2, into which opening the
spindle part 112 of the lock device 1 10 can penetrate, and at the edges of the opening
there are recesses 65a, 65b, into which the wings 113a, 113b of the lock device 110

are positioned while locking the auxiliary function card 60 in its place.

In the following, the patent claims will be given, and the details of the invention can
show variation within the scope of the inventive idea defined in said claims and

differ from what has been stated above by way of example only.

Where the terms “comprise”, “comprises”, “comprised” or “comprising” are
used in this specification, they are to be interpreted as specifying the
presence of the stated features, integers, steps or components referred to,

but not to preclude the presence or addition of one or more other feature,

integer, step, component or group thereof.
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The claims defining the invention are as follows:

1. A modular apparatus for metering of electric energy, including a
box-like case composed of a bottom part and of a cover part being attached
to the bottom part and closed by means of a calibration seal, said box-like
case including a first side wall, a second side wall opposite to the first side
wall, a third side wall, interconnecting the first edges of the first and the
second side wall, a fourth side wall opposite to the third side wall
interconnecting the second edges of the first and the second side wall, a
bottom plate, interconnecting the first ends of said side walls, and a deck
plate, opposite to the bottom plate interconnecting the second ends of said
side walls, through which the at least one auxiliary function card can be
installed into and removed from number of modules that perform different
functions being fitted in the interior of the box-like case, at least one module
being a metering circuit that meters electric energy, a connector block
attached to a side wall of the bottom part and a cover covering the connector
block, wherein the box-like case also contains a compartment that receives at
least one auxiliary function card, said compartment having an opening
provided in the side wall of the cover part that is on the same side as the
connector block, through which opening the at least one auxiliary function
card can be installed into said compartment and removed from said
compartment so that the cover part of the box-like case does not have to be
separated from the bottom part of the box-like case, whereby the calibration

seal of the metering apparatus does not have to be broken either.

2. The metering apparatus as claimed in claim 1, wherein the
apparatus further includes a cover of the connector block, which cover, when
installed in its place, besides closing access to connectors on the connector
block, also extends to close access to said opening through which the at least
one auxiliary function card can be installed into and removed from said
compartment, whereby it is possible to replace the at least one auxiliary

function card by removing the cover of the connector block.

11/01/02,jf10114 spc, 11
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3. The metering apparatus as claimed in claim 1, wherein the
apparatus includes a separate cover, by whose means the opening through
which the at least one auxiliary function card can be installed into and

5 removed from said compartment is closed, whereby the at least one auxiliary

function card can be replaced by removing said separate cover.

4. The metering apparatus as claimed in any one of claims 1 to 3,
wherein the auxiliary function cards are placed in said compartment on a

10 number of levels.

5. The metering apparatus as claimed in any one of claims 1 to 3,

wherein the auxiliary function cards are placed in said compartment on one

level.
15
6. The metering apparatus as claimed in claim 4, wherein said
compartment can be divided by means of a detachable partition wall into
two parts, in which case, after the partition wall has been removed, a number
of auxiliary function cards placed on different levels and extending across the

«“«s" 20 width of the whole compartment can be fitted in the compartment, and, when
the partition wall is in its place, a number of auxiliary function cards can be
fitted in the compartment so that they are placed on a number of levels, on

each of which levels there are two auxiliary function cards placed side by

.:.O.E Side.
.....E 25
7.  The metering apparatus as claimed in claim 5, wherein said

compartment can be divided by means of a detachable partition wall into two
parts, in which case, after the partition wall has been removed, one auxiliary
function card extending substantially across the width of the whole
30 compartment can be fitted in the compartment, and, when the partition wall is
in its place, two auxiliary function cards placed side by side can be fitted in

the compartment, each of said cards extending substantially across one half

06/12/01,td10114.spe.doc, 12
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of the width of the compartment, one card being fitted in each half of the

compartment.

8. The metering apparatus as claimed in any one of claims 1 to 7,
wherein a circuit card forming a rear wall of said compartment includes
connectors, by which the auxiliary function cards are connected to an
application module placed inside the box-like case, and a connector, by whose

means the metering module is connected to the application module.

9. The metering apparatus as claimed in any one of claims 1 to 8,
wherein in said compartment there are guide grooves, which guide the
auxiliary function cards into the compartment so that connectors of the
auxiliary function cards are pressed onto corresponding connectors provided in

the compartment and secure a contact between the connectors.

10. The metering apparatus as claimed in any one of claims 1 to 9,
wherein an end part of the auxiliary function cards facing into said opening is
provided with one or several connectors, which can be connected to an
apparatus outside the meter after the cover that closes said opening has been

removed from the meter.

11. The metering apparatus as claimed in any one of the claims 1 to
10, wherein the compartment receives the auxiliary function cards is provided
with a lock device, by which the auxiliary function cards can be locked in the
compartment so that their removal requires opening of the cover part of the

meter, in which connection the calibration seal of the meter must be broken.
Dated this 6" day of December, 2001.
ENERMET OY

By their Patent Attorneys:
CALLINAN LAWRIE
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