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(57)  The invention is applied in electric power distri-
bution installations such as for instance electricity trans-

formation centres, distribution centres, substations, etc.,

comprising a series of elements, amongst them, operat-
ing means (2) for executing the cutoff-connection-sec-
tioning-grounding functions, encapsulated in the same
insulating body (1). The body (1) encapsulates in its in-
terior one or at the most two operating elements (2a, 2b),
operated by means of a single actuating element (3), by
the operation of an actuation transmission element (10),
encapsulated in aninsulating head (13) joined to the body
(1) and moving in relation to said body (1). Said body and
head (1, 13) are integrated in an envelope (7), forming a
module. Modularity permits the execution of installations
that may be enlarged on one or more sides of the module
according to various electrical schemas by means of ap-
propriately arranged connecting elements (4, 6).

MODULARENCAPSULATED ELECTRICAL DEVICE FORPOWER DISTRIBUTION NETWORKS
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Description
OBJECT OF THE INVENTION

[0001] The presentinvention has its field of application
in electric power distribution facilities, such as for in-
stance electricity transformation centres, distribution
centres, substations, etc., for the protection and opera-
tion of electrical circuits in general and, in particular, it
refers to an electrical unit that comprises encapsulating
in an insulating body of a series of elements, including
amongst others one or two operating elements that en-
able the electrical circuit cutoff-connection-sectioning-
grounding operation functions to be performed, as well
as acting as an envelope integrating said insulating body,
forming a module that may be expanded by connecting
it to others.

[0002] Itis therefore the object of the invention to pro-
vide an insulated electrical unit in an insulating medium
of high electrical strength and compact structure, thereby
successfully reducing the insulation distance between
the different elements making up the unit, the size of the
installations and, in short, the costs.

BACKGROUND OF THE INVENTION

[0003] Itis common knowledge today that the operat-
ing switchgear used in electric power distribution net-
works is usually installed in metallic envelopes, called
cells. Such switchgear comprises operating elements
which perform the installation cutoff-connection-section-
ing-grounding functions. In this way, in the event for in-
stance of a fault in the distribution line, a cut due to work,
maintenance or load distribution optimization, such op-
erating elements may be actuated to obtain the desired
power distribution, prevent users being left without power
or assure the protection of persons and such electrical
equipment as transformers.

[0004] Conventionally, every one of said operating el-
ements has its own element of actuation, which may be
performed both under the control of a hand-operated
mechanism and of a triggering mechanism in response
to a fault current.

[0005] Furthermore, we are familiar with operating el-
ements composed of vacuum switches, which consist of
a bottle housing a pair of electrical contacts in its interior,
one fixed and the other mobile, which is moved by the
appropriate action pertaining to said switch in order to
perform the cutoff - connection - sectioning - grounding
functions of the respective electrical circuit.

[0006] The trouble with known vacuum switches is that
the gap between the moving and fixed contacts in an
open-circuit situation is not accepted, as it does not as-
sure the sectioning function because the dielectric me-
dium where they act is the bottle vacuum. The normal
solution is to add, on the outside of the bottle, a section
switch which opens/closes the circuit in order to execute
said sectioning function effectively.
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[0007] Furthermore, section switches are also used,
which are further required to perform grounding func-
tions. We know that section switches are made up of two
contacts that may be joined to let current pass or to leave
a physical gap that is laid down by the safety regulation
or the manufacturer in order to prevent current flow. Said
section switches, however, are not able to perform the
functions of a switch, i.e. to cut off the current when the
circuit is under load or in the event of an overcurrent
failure.

[0008] Accordingly, the operating switchgear has both
breakers and section switches with separate actuating
means.

[0009] It is common for part of this switchgear to be
encapsulated in solid insulation, such as insulating resin
for instance, using vacuum or another fluid as the dielec-
tric medium for performing the required operating func-
tions mentioned above: cutoff-connection-sectioning-
grounding executed respectively by section switches and
breakers.

[0010] By way of example we may mention patent ap-
plication WO 0150563, which concerns a plurality of in-
sulating resin bodies encapsulating a number of vacuum
switches: some, corresponding to the connection-sec-
tioning-grounding functions, are encapsulated in an in-
sulating body along with their respective actuating mech-
anisms, while another different insulating body encapsu-
lates the vacuum switch, which performs the cutoff-con-
nection functions together with the respective actuating
mechanism. Likewise, the distribution bypass terminal
and the main circuit busbars are also encapsulated in
separate insulating bodies. Every one of these separate
insulating bodies is installed inside a different compart-
ment of the cell, said insulating bodies being connected
by means of bushings which are part of the actual insu-
lating bodies.

[0011] One of the drawbacks of the invention de-
scribed in WO 0150563 is that for each of the cutoff-
connection-sectioning-grounding functions it is neces-
sary to make use of a different module with its respective
operating mechanism and if we add this to the need to
encapsulate more than one operating element in each
of the modules and to integrate said modules in different
compartments within a cell, it entails enlarging the dimen-
sions of the operating switchgear, thus creating problems
of space in the electrical distribution installations. To this
we have to add the high cost due to the large amount of
resinthatis neededin orderto carry outthe encapsulating
processes and the lengthy manufacturing time.

[0012] Another example similar to the above is that
described in document EP 1343233, with the difference
that in this case it is possible to make use of just a single
vacuum switch which performs the installation cutoff-
connection-sectioning-grounding operating functions.
But similarly to the WO 0150563 invention, each of the
elements making up the switchgear (the main circuit bus-
bars, the vacuum switch/es, the distribution bypass ter-
minal, etc.) is encapsulated in an independent insulating
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body. Apart from the drawbacks of the previous solution,
this one entails a complex installation due to the fact that,
in order to assure a secure connection between the dif-
ferent insulating bodies, it is necessary to make use of
connecting elements that do not form part of the insulat-
ing bodies to be joined.

[0013] On the same lines we may mention the inven-
tions contained in WO 02082606 and EP 0393733, where
various operating elements are described that perform
the connection-sectioning-grounding functions and other
components, such as fuses, which perform the cutoff
function in the event of a failure, all these being encap-
sulated in an insulating body integrated in the interior of
a compartment in the cell, while another different com-
partment of said cell houses the transmission element
for the actuation of each of the operating elements re-
quired.

[0014] In these last two solutions, the problem recurs
of having to use a number of operating elements to per-
form the different cutoff-connection-sectioning-ground-
ing functions, so that the cells incorporating the switch-
gear tend to be bulky. What is more, the disadvantage
of the cells being bulky is exacerbated by the fact that
the transmission elements for the actuating mechanisms
for such operating elements are integrated in different
compartments from those housing the operating ele-
ments, thus increasing the number of compartments in
the cells, their size and, therefore, that of said operating
switchgear in the electrical distribution network.

DESCRIPTION OF THE INVENTION

[0015] The present invention is designed to resolve
the afore-described problems, in every single one of the
different aspects mentioned, constituting a modular elec-
trical unit for installation and connection to other electrical
equipmentitems in electricity transformation centres, dis-
tribution centres, substations, etc. which carries out at
least cutoff-connection-sectioning-grounding operating
functions in a single encapsulating.

[0016] More specifically, the electrical unit or module
comprises at least one solid insulating body inside which
there are encapsulated the following components:

- operating means consisting of only one or two oper-
ating elements, which may be an on-load cutoff
switch (one which cuts off the rated current) or an
automatic switch (differential, which cuts out faults)
and a section switch/grounding section switch,
where the dielectric medium in which the cutoff-con-
nection-sectioning-grounding operating functions
are performed may be a gas, a liquid or vacuum;

- one or more connecting elements to join it to a main
electrical distribution network supply circuit and to
other modules in different electrical schemas, such
as for instance those known in the electrical distri-
bution network as "ring main unit" and subscriber
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schemas;

- amain circuit busbar and a current bypass busbar,
and

- atleast one grounding terminal.

[0017] In this way, aninitial advantage of the invention
on using a single insulating body for encapsulating the
operating means, which perform at least the cutoff-con-
nection-sectioning-grounding functions, is to considera-
bly reduce the dimensions of the electrical unit, the
amount of material needed and the cost of encapsulating,
as well as its execution time, as the following savings are
made:

- the need to use several independent operating ele-
ments to perform each one of the above-mentioned
operating functions,

- the use of more than one body or insulating piece
for the separate encapsulating of the different oper-
ating elements, connecting elements, main circuit
and bypass busbars, etc. which make up the elec-
trical unit,

- the use of separate elements for joining to the insu-
lating bodies or pieces.

[0018] The operating means have their respective
electrical contacts which are moving under the direct ac-
tion of at least one busbar which acts as an element for
transmitting the actuation of said operating means, there
being a single actuating element adapted to trigger by
itself either the cutoff-connection function or connection-
sectioning-grounding function.

[0019] That single actuating element is encapsulated
in another solid body or insulating head, joined to the
above-mentionedinsulating body. The actuating element
acts on one or more (actuation) transmission busbar, al-
though a drive spindle transverse to the actuating ele-
ment encapsulated in the insulating head may play a part
in that transmission.

[0020] The joint of the solid body and head is insulated
by means of an elastic insulating element which permits
relative movement between both. The two parts may be
rigid or elastic and made from an insulating polymer ma-
terial, for example, epoxy resin, silicone, polyurethane,
NBR, etc. In turn, all the encapsulating, which may be
coated with a conductive layer, is integrated in an enve-
lope.

[0021] Thanks to the integration of the element for the
actuation and transmission of said actuationin the interior
of the same envelope as the rest of the components of
the electrical unit, the dimensional problem is reduced
even further, only one compartment or envelope being
required for the location of the whole set of elements,
with the result that a compact, small-sized cell is
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achieved.

[0022] Toobtain athree-phase configuration, the elec-
trical unit may be composed not only of a single three-
pole insulating body in which all the components of the
electrical unit referring to the three phases are encapsu-
lated, but also of an assembly formed of the union of
three single-phase insulating bodies. The different sin-
gle-phase insulating bodies of the three-pole assembly
may be connected by means of metal parts or plates
which are partly encapsulated in the insulating bodies,
which at the same time permit the grounding of the elec-
trical unit. These grounding plates are connected to the
operating elements. The plates may be accessible from
the outside of the envelope or else be completely in the
interior of said envelope which integrates the three-pole
assembly.

[0023] The operating means are preferably imple-
mented according to one of the three alternatives de-
scribed below:

- There is a single operating element, which may con-
sist of a vacuum switch where all the cutoff-connec-
tion-sectioning-grounding functions are carried out,
acting both as a section switch/grounding section
switch or a load cutoff breaker, or else as an auto-
matic breaker and section switch/grounding section
switch.

- There is a first operating element that performs the
cutoff-connection functions, which may either be a
load cutoff switch or else an automatic breaker, plus
a second operating element responsible for the con-
nection-sectioning-grounding functions which may
be a section switch/grounding section switch. The
first operating element may consist of a vacuum bot-
tle containing a fixed contact joined to the main circuit
busbar and a moving contact. This same moving
contact is in turn one of the contacts of the section
switch/grounding section switch and is provided with
means for its maintenance in the cutoff function. The
second operating element may consist of a housing
with a dielectric medium, either gas or liquid, where
the connection-sectioning-grounding functions are
carried out. It further comprises a ground contactand
a third contact, connected to the bypass busbar, this
latter contact being optionally either linear sliding or
bucket type. The movement of the third contact due
to the action of the transmission busbar, also con-
nected to same, brings about the execution of the
connection-sectioning-grounding functions, the ef-
fectiveness of the sectioning function being accept-
ed as vacuum is not used as the dielectric medium
in this second operating element.

- There are two operating elements and both are vac-
uum switches. The first operating element may con-
sist of a vacuum bottle which performs the functions
of a switch, with a fixed contact joined to the main
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circuitbusbar and a moving contact fitted with means
for maintaining it in the cutoff function. The second
operating element may consist of another vacuum
bottle where the ground connection function is per-
formed, which has a fixed contact joined to a ground
contact and a second moving contact. The section-
ing functions are performed by the actuation of the
transmission busbar displacing said second moving
contact, which is provided with position locking
means for holding it in the sectioning function. The
moving contacts of each of the bottles are thus
moved appropriately by means of the action of the
actual transmission bar.

[0024] Theimplementation possibilities proposed con-
stitute a module, so that by means of the connecting el-
ements which are accessible on the outside on one or
more sides of the envelope, it is possible to enlarge the
installation on one or more sides of the envelope, joining
various modules by way of coupling means that depend
on the sealing of the envelopes. For example, embodi-
ments may be found in which the dielectric fluid between
the envelope and the insulating body is air and, therefore,
the coupling between modules may be carried out for
instance by means of collars, bushings or a link box like
that is described in Invention Patent ES 2037590. In par-
ticular, if the housing is sealed, the coupling between the
modules is done with a link box, so that in the event of a
fault or failure of an electrical unit, this module may be
easily replaced with a new one.

[0025] Thus, a last but not least important advantage
is that it is a compact modular electrical unit that may be
easily replaced with a new one in the event of a possible
deterioration of the same. In the installation of the three-
pole insulating body or three insulating bodies which
make up a three-pole assembly inside an envelope,
which may contain a dielectric fluid and be sealed when
the three-pole assembly is not coated with a conductive
layer for the control of the electrical field, insulation be-
tween the bodies and prevention of internal defects, the
distance is reduced between the envelope and the three-
pole assembly, thereby achieving a compact operating
switchgear.

[0026] Optionally, all the possible forms of implemen-
tation of the electrical unit proposed, such as the exam-
ples that are described below, may comprise means ca-
pable of providing electrical voltage and current strength
measuring functions, detection of the presence/absence
of voltage, control, automation, etc.

DESCRIPTION OF THE DRAWINGS

[0027] To supplementthe description thatis being giv-
en and in order to assist in a clearer understanding of
the features of the invention, in accordance with a pre-
ferred practical embodiment of same, a set of drawings
is adjoined as an integral part of said description, wherein
there isrepresented on an informative and non-restrictive
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basis the following:

Figure 1.- It shows a perspective view of the modular
electrical unit that is the object of the invention ac-
cording to a possible embodiment, encapsulated in
aninsulating body integrated in an envelope (not rep-
resented), which corresponds to an electrical phase.

Figure 2.- It shows a sectional view of the insulating
body corresponding to an electrical phase, which
presents the electrical unit according to the embod-
iment in the previous figure.

Figure 3.- ltshows a perspective view of the electrical
unit according to a possible three-phase configura-
tion, made up of three insulating bodies forming a
three-pole assembly, presented outside the corre-
sponding envelope.

Figure 4.- It shows a perspective view of the three-
pole assembly illustrated in figure 3, already installed
in the envelope forming a module, with connecting
elements accessible from the outside for joining up
to other electrical unit modules, some of these con-
necting elements being disposed vertically.

Figure 5.- It shows a perspective view of the three-
pole assembly illustrated in figure 3, already installed
in the envelope forming a module, with connecting
elements accessible from the outside for joining to
other electrical unitmodules, some of these connect-
ing elements being disposed horizontally.

Figure 6.- It shows a perspective view of the three-
pole assembly illustrated in figure 3, already installed
in the envelope forming a module, with connecting
elements accessible from the outside and others
consisting of cable connecting terminals arranged
inside said envelope.

Figure 7.- It shows a sectional view of the insulating
body according to another possible embodiment of
the invention, distinguishing two operating elements,
where one is a vacuum bottle and the other a section
switch/linear ground connection section switch.

Figure 8.- It shows a sectional view of the insulating
body according to another alternative embodiment
of the modular electrical unit, with two operating el-
ements which both consist of vacuum bottles, rep-
resenting the first operating element in the connect-
ing function.

Figure 9.- It shows a sectional view of insulating body
according to the embodiment option represented in
the previous figure, with two vacuum bottles as op-
erating elements, representing the first operating el-
ementin the cutoff function and the second operating
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element in the ground connection function.
PREFERRED EMBODIMENT OF THE INVENTION

[0028] In the light of the afore-mentioned figures, we
may describe some preferred embodiments of the
present invention applicable in electric energy distribu-
tion networks, such as for instance electricity transfor-
mation centres, distribution centres or substations, con-
stituting a modular electrical unit which comprises at least
one insulating body (1) constructed with a polymeric in-
sulating material, which may be rigid or elastic.

[0029] In its interior the insulating body (1) encapsu-
lates operating means (2) to carry out the cutoff-connec-
tion-sectioning-grounding functions, represented in fig-
ures 1-9 according to various possible implementations.
Essentially, the encapsulated operating means (2) in said
insulating body (1) may consist of:

- a single first operating element (2a), as shown in
figures 1-6, in order to execute by itself all the cutoff-
connection-sectioning-grounding functions; or else,

- two operating elements (2a, 2b), with the first oper-
ating element (2a) performing the cutoff-connection
functions and a second operating element (2b) is
responsible for the connection-sectioning-grounding
functions, in accordance with the different practical
constructions as illustrated in figures 7-9.

[0030] In particular, the form of embodiment of the in-
vention as shown in figures 1-6 presents a first operating
element (2a) which consists of an on-load cutoff switch
and an automatic switch and a section switch/grounding
section switch, as may be the case, for instance, of a
vacuum switch, consisting of a vacuum bottle with two
electrical contacts (11, 12), one being a fixed contact (11)
and the other a moving contact (12). In this configuration
all the cutoff-connection-sectioning-grounding operating
functions are carried out by means of the single operating
element (2a), reducing the size of the insulating body (1)
where it is encapsulated and, therefore, the dimensions
of the installations, as well as the amount of encapsulat-
ing material, encapsulating execution time and its costs.
[0031] The insulating body (1) shown in figure 1 and,
in greater detail, its interior in figure 2, encapsulates the
operating element (2a) associated with main circuit bus-
bars (5) and current bypass busbars (21). As shown in
figure 2, the moving contact (12) of said operating ele-
ment (2a) is joined to the bypass busbar (21) which is
accessible by way of a first connecting element (4), while
the fixed contact (11) is joined to the main circuit busbar
(5) which may have at least a second connecting element
(6). These connecting elements (4, 6) are a component
part of the insulating body (1) and they may consist of
bushing of a female type, male type or their combinations,
as shown in figures 1-5, or else an overhead cable con-
nection, as implemented in the first connecting elements
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(4) in the example in figure 6.

[0032] Returning to figure 2, the moving contact (12)
encapsulated in the insulating body (1) is in turn joined
to an element (3) for actuating the operating means (2),
by means of a busbar which acts as an actuating trans-
mission element (10) fixed to the moving contact (12) by
a joining piece (25). The actuating element (3) is encap-
sulated in an insulating head (13), made in polymeric
insulating material, and it is adapted to actuate by itself
either the cutoff-connection function or the connection-
sectioning-grounding function. A drive spindle (17) trans-
verse to the axis of symmetry of the insulating head (13)
plays a part in the transmission of the actuation of the
operating means (2).

[0033] The joint between the insulating body (1) and
the insulating head (13) is insulated by means of an elas-
tic insulating element (16), for example, a rubber neck,
as may be seen in figures 1, 2 and 3, which also permits
the relative movement in a recess (15) between both the
insulating body (1) and head (13) of the encapsulated
unit.

[0034] To implement a three-phase configuration, as
illustrated in figure 3, the electrical unit may be formed
of three single-phase insulating bodies (1) which are
joined by way of plates (9) partly embedded in each in-
sulating body (1), thereby forming a three-pole assembly
(8). Thedrive spindle (17) passes through each insulating
head (13) thereby joining its respective elements (3) for
actuating the operating means (2) so that they act in con-
junction. As shown in figures 4-6, said three-pole assem-
bly (8) may be installed, for instance, inside a metallic
envelope (7), which, in the event of being sealed, incor-
porates a dielectric fluid between this three-pole assem-
bly (8) and the envelope (7) for the insulation between
both and to prevent internal defects.

[0035] Only the connecting elements (4, 6) are acces-
sible from the outside of the envelope (7), the former
connecting elements being optionally disposed either
horizontally or vertically, except when said connecting
elements (4) consist of overhead cable connections, in
this case with their connecting elements remaining inside
the envelope (7) in order to carry out the connections
with a bypass circuit in its interior. In this way, we obtain
a module (14) composed of the three-pole assembly (8)
and the envelope (7), with the connecting elements (4,
6) remaining on the outside of one or more sides of same.
[0036] This modularity enables enlargements to be
carried out on one or more sides of said module (14), in
accordance with the options of figures 4, 5 and 6. In short,
itis a case of an insulated electrical unitin a high electrical
strength insulation medium and a compact unit, thereby
successfully reducing the insulation distance between
different elements making up the electrical unit and the
size of the installations.

[0037] By means of the joining assemblies (18), rep-
resented in figure 6, the connecting elements (4, 6) en-
able the installation to be enlarged by joining together
various modules (14) and producing different electrical
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schemas, such as for instance a "ring main unit" or a
subscriber schema. In this respect, the first module (14),
which acts as a service connection, may have second
connecting elements (6) at the sides, being provided on
one of the sides with male type bushings to which the
supply cable terminals are coupled, while on the other
side it has female type bushings, joining this first module
(14) to the next one by way of the female type bushings
(14) and by means of joining assemblies (18). At both
sides, the intermediate modules (14), in turn, have sec-
ond connecting elements (6), which are female type
bushings. The last module (14) may have second con-
necting elements (6) on one or more sides of the enve-
lope (7); so that, in the event of their being provided on
various sides, the second connecting elements (6) which
remain free are sealed by means of plug to assure insu-
lation, whereby the installation may be enlarged in the
future.

[0038] The dielectric fluid introduced between the en-
velope (7) and the three-pole assembly (8) considerably
reduces the insulation distances, thereby preventing any
internal defect that might damage the insulating body (1)
in order to obtain a reliable compact electrical unit, and
by using the joining assembly (18) as a means of coupling
between various modules (14) the sealing of the set of
said modules (14) is assured.

[0039] Furthermore, besides being able to make the
union of various modules in order to form a set (8), as
shown in figures 3-6, the insulating body (1) plates (9)
act as a terminal for grounding the operating means (2),
as shown in figures 1-9. In this way, by means of encap-
sulating all the live parts making up electrical unit, main-
tenance expenses are cut and insulation distances be-
tween each of the phases are reduced, thereby achieving
a compact unit.

[0040] A second way of conformation of the encapsu-
lated electrical unit is that shown in figure 7, where the
insulating body (1) encapsulates operating means (2) of
two operating elements (2a) and (2b). The first operating
element (2a) consists of an automatic switch or on-load
cutout switch, such as for instance a vacuum switch, and
enables cutout-connection functions to be performed. As
regards the second operating element (2b), it is the case
of a section switch/grounding section switch for executing
the connection-sectioning-grounding operating func-
tions, in which the dielectric medium where said functions
are executed may be, for instance, a gas or a liquid.
[0041] As observed in this figure 7, the first operating
element (2a) comprises a fixed contact (11) joined to the
main circuit busbar (5) and to the moving contact (12).
The moving contact (12) also forms part of the second
operating element (2b), which is provided with a third
linearly moving contact (19) joined by means of a flexible
connection (20) to the bypass busbar (21). This third con-
tact (19) is also joined on another side to the actuation
transmission element (10), which causes said linear con-
tact (19) to move, establishing one operating function or
another depending on the direction and advance of said
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linear movement.

[0042] The movement of the third contact (19) in one
direction brings about the joining with the moving contact
(12), with the second operating element (2b) remaining
in the connecting function. The continuation of this move-
ment in the same direction generates the movement of
the moving contact (12) up to its joining with the fixed
contact (11), with the operating element (2a) remaining
in the connecting function.

[0043] The movement of the actuation transmission el-
ement (10) in the opposite direction brings about the sep-
aration of the fixed (11) and moving (12) contacts of the
first operating element (2a), leaving this in the cutoff func-
tion. Between the first (2a) and the second operating el-
ement (2b) there are locking means (22) fitted with
springs (23) that assist in the separation and in the main-
tenance of the position of the contacts (11, 12) of the first
operating element (2a) in the cutoff function. Continuing
with the movement of third contact (19) of the second
operating element (2b) in the latter direction, the sepa-
ration of the contacts (19, 12) of said second operating
element (2b) takes place, determining the sectioning
function. The second operating element (2b) also has a
grounding contact (24) which sets it in the ground func-
tion, in conjunction with the third contact (19).

[0044] Another alternative embodiment of operating
means (2), consisting of two operating elements (2a) and
(2b), is that represented in figures 8 and 9, each com-
posed of vacuum bottles. Thus, the first operating ele-
ment (2a) may consist of a vacuum switch, this being
either an on-load cutoff breaker or automatic breaker,
provided with afixed contact (11) joined to the main circuit
busbar (5) and a moving contact (12). The operating el-
ement (2b) is also another vacuum switch, but it consti-
tutes a section switch/grounding section switch, compris-
ing in turn a second fixed contact (27) joined to the
grounding plate (9) and a second moving contact (26).
The moving contacts (12, 26) of both switches or oper-
ating elements (2a, 2b) are moved by the action of the
transmission busbar (10), which is common to both. The
actuation transmission element (10) is joined to the by-
pass busbar (21) by way of the flexible connection (20).
Each of the moving contacts (12) and (26) of the two
operating elements (2a, 2b) is also provided with locking
means (22) with springs (23), which assist in the sepa-
ration and in the maintenance of the position of said mov-
ing contacts (12, 26) in the cutoff function and in the sec-
tioning function, respectively.

[0045] Torecap, the numerical references used in this
text and indicated in the figures mentioned represent the
following components of the electrical unit that is the ob-
ject of the present invention:

1.- Insulating body

2.- Operating means

2a.-  First operating element
2b.-  Second operating element
3.- Actuating element
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4.- First connecting element

5.- Main circuit busbar

6.- Second connecting element

7.- Envelope

8.- Three-pole assembly

9.- Grounding plate

10.-  Actuation transmission element

11.-  Fixed contact

12.-  Moving contact

13.- Insulating head

14.-  Electrical unit module

15.-  Gap between the insulating body (1) and head
(13)

16.-  Elastic insulating element

17.-  Drive spindle

18.-  Joining assembly

19.-  Third contact (moving, linearly sliding)

20.-  Flexible connection

21.-  Bypass busbar

22.-  Means for locking the position of the pairs of con-
tacts

23.-  Springs

24.-  Grounding contact

25.-  Joining piece between the actuation transmission
element (10) and moving contact (12)

26.- Second moving contact

27.-  Second fixed contact (grounding)

[0046] The invention is not limited to the specific em-

bodiments that have been described but also comprises
the multiple combinations and versions that may be ex-
ecuted by an average expert on the subject (for example,
as regards the choice of materials, dimensions, compo-
nents, configuration, etc.), without departing from the
scope of the invention, within what may be deduced from
the claims set forth below.

Claims

1. Modular encapsulated electrical unit for electrical
distribution networks, suitable for being connected
to a main supply circuit of an electrical distribution
network which comprises:

- a main circuit busbar (5) and a bypass busbar
(21)

- at least one grounding terminal,

- operating means (2)

characterised

by comprising at least one solid insulating body (1)
in the interior of which at least said bypass busbar
(21), said main circuit busbar (5), said at least one
grounding terminal and said operating means (2) are
encapsulated,

and in that said insulating body (1) comprises at least
a first connecting element (4), by which the bypass
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busbar (21) is accessible, and at least a second con-
necting element (6), by which the main circuit busbar
(5) is accessible,

and in that the operating means (2) are equipped to
carry out at least the cutoff-connection-sectioning-
grounding functions,

and by comprising an actuating element (3) for ac-
tuating said operating means (2) which is adapted
to actuate both the cutoff-connection function and
the connection-sectioning-grounding function.

Electrical unit according to claim 1, characterised
in that the actuating element (3) is embedded in a
solid insulating head (13), movable in relation to the
insulating body (1), the insulating head (13) being
joined to the upper portion of the insulating body (1)
by means of an elastic insulating element (16).

Electrical unit according to claim 2, characterised
in that the actuating element (3) is joined to the op-
erating means (2) by means of an actuation trans-
mission element (10).

Electrical unit according to claim 3, characterised
by further comprising a drive spindle (17) transverse
to the insulating head (13) which cooperates with the
actuation transmission element (10).

Electrical unit according to any of claims 1 to 4, char-
acterised in that the operating means (2) consist
of a single operating element (2a) configured to per-
form at least the cutoff-connection-sectioning-
grounding functions.

Electrical unit according to any of claims 1 to 4, char-
acterised in that the operating means (2) consist
of two operating elements (2a, 2b), a first operating
element (2a) to perform the cutoff-connection func-
tions and a second operating element (2b) to perform
the connection-sectioning-grounding functions.

Electrical unit according to claim 5, characterised
in that the first operating element (2a) consists of a
vacuum bottle which houses a fixed contact (11)
joined to the main circuit busbar (5) and a moving
contact (12) joined to the transmission busbar (10)
and the bypass busbar (21).

Electrical unit according to claim 7, characterised
in thatthe operating element (2a) is an on-load cutoff
switch and a section switch/grounding section
switch.

Electrical unit according to claim 7, characterised
in that the operating element (2a) is an automatic
switch and a section switch/grounding section
switch..
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Electrical unit according to claim 6, characterised
in that the first operating element (2a) is selected
between an on-load cutoff switch and an automatic
switch and the second operating element (2b) con-
sists of a linear section switch/grounding section
switch insulated in a dielectric fluid.

Electrical unit according to claim 10, characterised
in that the first operating element (2a) consists of a
vacuum bottle that houses a fixed contact (11) joined
to the main circuit busbar (5) and a first moving con-
tact (12) which forms part of the second operating
element (2b), said second operating element (2b)
having a third linear movement contact (19) joined
to the transmission busbar (10) and to the bypass
busbar (21) by means of a flexible connection (20).

Electrical unit according to claim 11, characterised
in that the second operating element (2b) has a
grounding contact (24) which in the linear movement
of the third contact (19) in a given direction is con-
nected to said third contact (19) to perform the
grounding function.

Electrical unit according to claim 6, characterised
in that the first operating element (2a) consists of a
vacuum bottle that houses a fixed contact (11) joined
to the main circuit busbar (5) and a first moving con-
tact (12), and in that the second operating element
(2b) consists of another vacuum bottle which houses
a fixed contact (27) joined to the grounding terminal
(9) and a second moving contact (26).

Electrical unit according to claim 13, characterised
in that the first operating element (2a) is selected
between an on-load cutoff switch and an automatic
switch, and the second operating element (2b) con-
sists of a section switch/grounding section switch.

Electrical unit according to claim 13 or 14, charac-
terised in that the first moving contact (12) and the
second moving contact (26) are actuated by the ac-
tuation transmission element (10) common to both
contacts, said actuation transmission element (10)
being joined to the bypass busbar (21) by means of
a flexible connection (20).

Electrical unit according to any of claims 2 to 15,
characterised in that the insulating body (1) and
the insulating head (13) are of polymeric insulating
material.

Electrical unit according to claim 16, characterised
in that the insulating body (1) and the insulating head
(13) are rigid.

Electrical unit according to claim 16, characterised
in that the insulating body (1) and the insulating head
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(13) are elastic.

Electrical unit according to any of claims 16 to 18,
characterised in that the insulating body (1) and
the insulating head (13) are coated with a conductive
layer.

Electrical unit according to any of claims 16 to 19,
characterised in that the insulating body (1) and
the insulating head (13) are integrated inside an en-
velope (7).

Electrical unit according to any of the preceding
claims, characterised in that the grounding termi-
nal consists of a plate (9) partly embedded in the
insulating body (1).

Electrical unit according to claims 20 and 21, char-
acterised in that the plate (9) is wholly in the interior
of the envelope (7).

Electrical unit according to clams 20 and 21, char-
acterised in that the plate (9) is accessible from the
outside of the envelope (7).

Electrical unit according to claim 20, characterised
in that the envelope (7) is metallic.

Electrical unit according to any of claims 20 to 24,
characterised in that the envelope (7) is sealed
and contains a dielectric fluid.

Electrical unit according to any of the preceding
claims, characterised in that the first connecting
element (4) and the second connecting element (6)
are accessible from the outside of the envelope (7).

Electrical unit according to any of the preceding
claims, characterised in that the first connecting
element (4) and the second connecting element (6)
are bushings that are selected from female type,
male type and their combinations.

Electrical unit according to any of claims 1 to 27,
characterised in that the first connecting element
(4) and the second connecting element (6) are over-
head cable connecting terminals.

Electrical unit according to any of the preceding
claims, characterised in that the first connecting
element (4) is situated below the second connecting
element (6).

Electrical unit according to claim 29, characterised
in that the second connecting element (6) is situated
horizontally and the first connecting element (4) is
vertical.
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Electrical unit according to claim 29, characterised
in that the first connecting element (4) and the sec-
ond connecting element (6) are situated horizontally.

Electrical unit according to any of the preceding
claims, characterised in that it is joined to another
electrical unit by means of the first connecting ele-
ment (4) and the second connecting element (6) ac-
cording to different electrical schemas.

Electrical unit according to any of the preceding
claims, characterised in that the insulating body
(1) is three-pole.

Electrical unit according to any of claims 1 to 32,
characterised in that the insulating body (1) is sin-
gle-phase.

Electrical unit according to claims 20, 21 and 34,
characterised in three insulating bodies (1) are
joined by the respective plate (9) of each said insu-
lating bodies (1) so as to form a three-pole assembly
(8), each plate (9) carrying out the grounding of the
operating means (2) and the envelope (7).

Electrical unit according to any of the preceding
claims, characterised in that the operating means
(2) comprise locking means (22) fitted with springs
(23) for holding said operating means (2) in the cutoff
and sectioning functions.

Electrical unit according to any of the preceding
claims, characterised in that the insulating body
(1) houses main circuit voltage and current strength
measuring means, electrical voltage presence and
absence detection means, and control and automa-
tion means encapsulated in its interior.
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