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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a gas insulated
switchgear of a ring bus type.

BACKGROUND ART

[0002] Gas insulated switchgear used in electric-pow-
er-related facilities such as substations and power plants
is configured with essential devices such as switchgear,
buses, current transformers, disconnectors, and voltage
transformers arranged in a sealed metal container filled
with arc-extinguishing gas such as sulfur hexafluoride
(SFg) that exhibits high insulating and arc-extinguishing
properties. Gas insulated switchgear is advantageous to
air insulated switchgear from the viewpoint of reduced
footprint. With the rise of land costs and the like, however,
there have been demands for further footprint reduction
by arranging the constituent devices in a still more prac-
tical manner.

[0003] There are different bus types for the gas insu-
lated switchgear, one of which is called a ring bus type.
According to the ring bus type, the entire structure is
shaped into a ring form by connecting, in series, units in
which an instrument current transformer and a discon-
nector are provided on each side of a breaker, branching
line-side devices from each of the units, and connecting
the two ends of the serially connected units by a bus. In
a device of the ring bus type, if an accident occurs in any
of the units, only power transmission and reception lines
connected to this unit should be stopped. Because the
power transmission and reception can be continued with
other units, high reliability can be attained in power sup-
ply.

[0004] In the ring-bus-type gas insulated switchgear
according to Patent Document 1, breaker units are
formed with vertical breakers, and current transformers
and disconnectors connected to the sides of the breakers
by way of horizontal branches (T branches) provided on
the top portions of the breakers are formed, and such
breaker units are arranged in a direction perpendicular
to the T branches. Moreover, these breaker units are
connected in series alternately by the first connection
bus unit and the second connection bus unit in the form
of rectangular waves on a horizontal surface at approx-
imately the same level as the T branch, and the breaker
units at the two ends of the alignment direction of the
breaker units are connected to each other by a regression
bus unit. In addition, the first and second connection bus
units that connect the breaker units to one another are
connected to line-side units.

[0005] Furthermore, in the ring-bus-type gas insulated
switchgear according to Patent Document 2, in which
breaker units including vertical breakers and disconnec-
tors connected the two ends of each of the breakers and
lead line units including line-side devices are alternately

10

15

20

25

30

35

40

45

50

55

connected in the form of rectangles, the breaker units
and the lead line units are arranged outside the rectan-
gular line.

[0006] Patent Document 1: International Publication
Pamphlet No. WO 01/024333

Patent Document 2: Japanese Patent Application Laid-
open No. 2-254908

[0007] Document DE 35 35 938 A1 discloses a exem-
plary arrangement for gas insulated switchgear appara-
tus, and considers specific arrangements of said switch-
gearincluding the ring bus type for advantageous effects.

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0008] The following problems reside in the above con-
ventional technologies, however.

[0009] Thatis, inthe gas insulated switchgear accord-
ing to the Patent Document 1, because the breaker is
situated in the center of each breaker unit, additional
space is required between the breaker units for mainte-
nance and inspection of the breaker and the like, which
increases the installation space. Furthermore, because
the line-side units are arranged alternately on the leftand
right sides of the alignment direction of the breakers, the
dimension in the longitudinal direction of units increases
in comparison with the arrangement where the units are
positioned on either right or left side, and as a result, the
installation space increases. In addition, the bus posi-
tioned at a high level requires a large number of support-
ing stands, which increases the costs and also becomes
disadvantageous to its earthquake-resistant design. Fur-
thermore, because the breaker is in vertical configuration
and a conductor is folded over inside the breaker to form
a T-branch structure, the interior structure of the breaker
becomes complicated. This adversely increases the di-
ameter of the breaker tank and also increases the pro-
duction costs.

[0010] Further, in the gasinsulated switchgear accord-
ing to the Patent Document 2, the breaker units and the
lead line units are alternately arranged outside the rec-
tangular bus. In other words, each of the lead line units
is folded over and positioned between the breaker units,
and therefore space for two units is actually required in
the unit-to-unit direction. This adversely increases the
installation space.

[0011] The present invention has been made in light
of the above and an object of the invention is to provide
ring-bus-type gas insulated switchgear that reduces the
installation space while facilitating the maintenance and
inspection, and also reduces the costs.

SUMMARY OF THE INVENTION

[0012] The presentinvention provides an arrangement
of various components in a gas insulated switchgear of
the ring bus type as defined by independent claim 1. Fur-
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ther embodiments of the invention may be realised, as
described by the dependent claims.

EFFECT OF THE INVENTION

[0013] According to the present invention, breaker
units are each provided with two branch ports facing the
same direction, and are arranged linearly in a direction
perpendicular to this direction. Moreover, the line-side
devices are positioned on the side of the disconnectors
opposite to the breaker units. Thus, the devices are gath-
ered on the front and back sides of the breaker units. In
other words, because the breakers are positioned mainly
on the front side of the breaker units, while the line-side
devices are positioned mainly on the back side of the
breaker units. Thus, accessibility to the devices contain-
ing these components is improved, and space necessary
for maintenance and inspection is automatically ensured
in the structure. For this reason, space for the device
maintenance and inspection does not need to be spe-
cially designed, and the installation space is reduced.
Moreover, the breaker units and the units of the line-side
devices connected thereto are arranged in parallel, so
that the dimensions between the units and also in the
longitudinal direction of the units can be reduced. As a
result, the layout of the entire electric-power facility in
which the gas insulated switchgear is installed can be
integrated, and the footprint can be easily reduced.
[0014] Furthermore, the structure according to the
present invention incorporates a vertical breaker having
two branch ports that are vertically spaced apart from
each other, and a connection bus is connected to a dis-
connector that is connected to this breaker by way of an
instrument current transformer. In comparison with con-
ventional technologies in which a current transformer and
a disconnector are connected to a vertical branch (T-
branch) provided on top of a vertical breaker, the bus
does not have to be positioned at an upper level. Thus,
the device can be arranged at a lower level, and the
number of supporting stands can be largely reduced. This
reduces the costs and improves the earthquake resist-
ance. In addition, because such vertical breakers are in-
corporated, a structure in which the conductor is folded
over inside the breaker or the like is not required. Thus,
the conductor routing is simplified, which reduces the di-
ameter of the breaker. For this reason, the distance be-
tween the units can be reduced, and the installation
space can be further reduced.

BRIEF DESCRIPTION OF DRAWINGS
[0015]

FIG. 1 is a front view of an example arrangement of
ring-bus-type gas insulated switchgear according to
the first embodiment.

FIG. 2 is a top view corresponding to FIG. 1.

FIG. 3 is a section view corresponding to FIG. 1
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viewed from the direction of arrows A-A, for showing
the structure of a unit (1), which is a structural element
of the gas insulated switchgear.

FIG. 4 is a section view corresponding to FIG. 1
viewed from the direction of arrows B-B, for showing
the structure of a unit (ll), which is a structural ele-
ment of the gas insulated switchgear.

FIG. 5 is a section view corresponding to FIG. 1
viewed from the direction of arrows C-C, for showing
the structure of a unit (Ill), which is a structural ele-
ment of the gas insulated switchgear.

FIG. 6 is a section view corresponding to FIG. 1
viewed from the direction of arrows D-D, for showing
the structure of a unit (1V), which is a structural ele-
ment of the gas insulated switchgear.

FIG. 7 is a single-line diagram according to the first
embodiment.

FIG. 8 is a section view corresponding to FIG. 9
viewed from the direction of arrows E-E, for showing
the structure of a unit (V), which is a structural ele-
ment of the gas insulated switchgear.

FIG. 9 is a front view of an example arrangement of
ring-bus-type gas insulated switchgear according to
the second embodiment, which is an arrangement
before addition is made.

FIG. 10 is a top view corresponding to FIG. 9.

FIG. 11 is a front view of an example arrangement
of the ring-bus-type gas insulated switchgear ac-
cording to the second embodiment, which is an ar-
rangement after addition is made.

FIG. 12 is a top view corresponding to FIG. 11.
FIG. 13 is a single-line diagram according to the sec-
ond embodiment before units are added.

FIG. 14 is a single-line diagram according to the sec-
ond embodiment after the units are added.

EXPLANATIONS OF LETTERS OR NUMERALS
[0016]

1 Breaker

2, 20, 21, 22, 27, 35, 36, 80, 81 Operating devices
3,7, 30, 31, 38, 39 Branch ports

4, 8 Instrument current transformers
5,9, 17, 28 Disconnectors

6, 10, 37 Connection buses

11 Communication bus

12 Supporting stands

13, 23 Cable heads

14, 24 Line-side disconnectors

15, 25 Instrument transformers

16, 26 Grounding switches

18, 29, 40 Connection terminals
100 Installation surface
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BEST MODE(S) FOR CARRYING OUT THE INVEN-
TION

[0017] Exemplary embodiments of the gas insulated
switchgear according to the present invention are ex-
plained in detail below with reference to the drawings.
These embodiments are not to limitthe presentinvention.

First Embodiment

[0018] Thearrangementofring-bus-type gas insulated
switchgear according to the present embodiment is ex-
plained with reference to FIGS. 1 to 7. FIG. 1 is a front
view of an example arrangement of the ring-bus-type gas
insulated switchgear according to the present embodi-
ment. FIG. 2 is a top view corresponding to FIG. 1. FIG.
3 is a section view of the structure of a unit (I), which is
a structural component of the gas insulated switchgear,
viewed from the direction of arrows A-A of FIG. 1. FIG.
4 is a section view of the structure of a unit (Il), which is
a structural component of the gas insulated switchgear,
viewed from the direction of arrows B-B of FIG. 1. FIG.
5 is a section view of the structure of a unit (lll), which is
a structural component of the gas insulated switchgear,
viewed from the direction of arrows C-C of FIG. 1. FIG.
6 is a section view of the structure of a unit (IV), which is
a structural component of the gas insulated switchgear,
viewed from the direction of arrows D-D of FIG. 1. FIG.
7 is a single-line diagram of the present embodiment.
[0019] First, the structures of the structural compo-
nents of the gas insulated switchgear, the units (1) to (IV),
are individually explained with reference to FIGS. 3 to 6,
and then the overall layout is explained with reference to
FIGS.1,2,and 7.

[0020] First, the structure of the unit () is explained.
As illustrated in FIG. 3, a cylindrical breaker 1 having an
operating device 2 in its lower portion is situated upright
in such a manner that the axis line thereof is vertical to
an installation surface 100. In other words, the breaker
1 is a vertical breaker, and a breaking unit (not shown)
is provided in the inside thereof, which is filled with an
insulating and arc-extinguishing gas such as SFg. The
operating device 2 may be arranged in the top portion of
the breaker 1, and the same holds for all the breakers 1
and their operating devices 2 that are dealt with later.
[0021] Two branch ports, a lower branch port 3 and an
upper branch port 7, are vertically arranged in the side
surface of the breaker 1 and spaced apart from each
other. These branch ports 3 and 7 are branched from the
side surface of the breaker 1 and drawn vertically in the
same direction.

[0022] An instrument current transformer 4 and a dis-
connector 5 having a grounding switch for breaker in-
spection are connected in series in this order to the
branch port 3. A connection bus 6 extending in a direction
orthogonal to the longitudinal directions of the breaker 1
and the instrument current transformers 4 and 8 is con-
nected to the disconnector 5. Furthermore, an operating
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device 20 is arranged on top of the disconnector 5 for its
operation.

[0023] An instrument current transformer 8 and a dis-
connector 9 having a grounding switch for breaker in-
spection are connected in series in this order to the
branch port 7. A connection bus 10 extending in a direc-
tion orthogonal to the longitudinal directions of the break-
er 1 and the instrument current transformers 4 and 8 is
connected to the disconnector 9. Furthermore, an oper-
ating device 21 is arranged on top of the disconnector 9
for its operation. As described later, the connection bus
6 and the connection bus 10 in FIG. 3 extend in opposite
directions.

[0024] The following components are positioned op-
posite to the breaker 1 across the disconnectors 5 and
9: a cable head 13, which is arranged on a supporting
stand 12; a line-side disconnector 14 having a grounding
switch for the connection bus, which is connected to the
top portion of the cable head 13; an operating device 35
for the line-side disconnector 14, which is arranged on
the side surface of the line-side disconnector 14; an in-
strument transformer 15, which is arranged on top of the
line-side disconnector 14; a grounding switch 16 for the
line-side grounding, which is connected to the line-side
disconnector 14 and arranged on a side surface of the
line-side disconnector 14 that is opposite to the breaker
1; and an operating device 22, which is arranged for the
operation of the grounding switch 16. Furthermore, the
line-side disconnector 14 is connected to the disconnec-
tor 9, which is connected to the breaker 1. The connection
portion of the disconnector 9 is provided opposite to the
connection portion between the disconnector 9 and the
instrument current transformer 8, on the other side with
respect to the instrument current transformer 8. In other
words, the disconnector 9 has a T-branch structure,
where the branch portion to which the instrument current
transformer 8 is connected and the branch portion to
which the line-side disconnector 14 is connected are op-
posite to each other, and the connection bus 10 is con-
nected to a branch portion orthogonal to these opposing
branch portions. In addition, a connection terminal is pro-
vided in each of the branch portions. In such a manner,
the disconnector 9 is T-branched on a horizontal plane
parallel to the installation surface 100. Similarly, the dis-
connector 5 also has a T-branch structure. It should be
noted, however, that two of the T branch portions of the
disconnector 5 are connected to the devices, which are
the instrument current transformer 4 and the connection
bus 6.

[0025] A communication bus 11 extending in a direc-
tion orthogonal to the longitudinal directions of the break-
er 1 and the instrument current transformers 4 and 8 is
arranged above the disconnector 9.

[0026] As described above, in the unit (l), the vertical
breaker 1 having the branch ports 3 and 7, the instrument
current transformers 4 and 8, and the disconnectors 5
and 9 having a grounding switch for breaker inspection
form a breaker unit, and the line-side devices such as
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the cable head 13, the line-side disconnector 14, and the
instrument transformer 15 are connected in such a man-
ner to oppose this breaker unit across the disconnectors
5and 9.

[0027] Next, the structure of the unit (Il) is explained.
As illustrated in FIG. 4, the arrangement of the vertical
breaker 1, the operating device 2 for this breaker 1, the
branch ports 3 and 7 on the side surface of the breaker
1, the instrument current transformer 4 and the discon-
nector 5 having a grounding switch for breaker inspec-
tion, which are connected in series in this order to the
branch port 3, the connection bus 6 connected to the
disconnector 5, and the operating device 20 for the dis-
connector 5 is the same as that of the unit (1). Moreover,
the instrument current transformer 8 and a disconnector
17 having a grounding switch for breaker inspection are
connected in series in this order to the branch port 7,
which is the upper branch port of the breaker 1. An op-
erating device 80 for the disconnector 17 is arranged on
the side surface of the disconnector 17.

[0028] The disconnector 17 has a T-branch structure,
and includes a branch portion to which the instrument
current transformer 8 is connected, a branch portion op-
posite to this branch portion, to which no device is con-
nected, and a branch portion facing upward. Then, a
branch port 30 branching downward from the communi-
cation bus 11 is connected to a connection terminal 18
of the upward branch portion. In other words, the discon-
nector 17 is connected to the communication bus 11. In
this manner, the disconnector 17 is T-branched on a
plane perpendicular to the installation surface 100.
[0029] The following components are positioned op-
posite to the breaker 1 across the disconnectors 5 and
17 having a grounding switch for breaker inspection: a
cable head 23, which is arranged on the installation sur-
face; and a line-side disconnector 24 having a grounding
switch for connection bus grounding, which is connected
to the top portion of this cable head 23; an operating
device 36 for the line-side disconnector 24, which is ar-
ranged on the side surface of this line-side disconnector
24; an instrument transformer 25, which is arranged on
the top portion of the line-side disconnector 24; a ground-
ing switch 26 for line-side grounding, which is connected
to the line-side disconnector 24 and arranged on the side
surface of the line-side disconnector 24 that is the oppo-
site side to the breaker 1; and an operating device 27,
which is arranged for operating this grounding switch 26.
Furthermore, the line-side disconnector 24 is connected
to the disconnector 5 that is connected to the breaker 1,
and this connection portion of the disconnector 5 is pro-
vided on the side opposite to the instrument current trans-
former 4 in such a manner as to oppose the connection
portion between the disconnector 5 and the instrument
current transformer 4. In other words, the disconnector
5 has a T-branch structure, where the branch portion to
which the instrument current transformer 4 is connected
and the branch portion to which the line-side disconnec-
tor 24 are opposite to each other, and the connection bus
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6 is connected to the branch portion that extends in a
direction orthogonal to these opposing branch portions.
In this manner, the disconnector 5 is T-branched on a
horizontal plane parallel to the installation surface 100.

[0030] As described above, in the unit (Il), the vertical
breaker 1 having the branch ports 3 and 7, the instrument
current transformers 4 and 8, and the disconnectors 5
and 17 each having the grounding switch for breaker in-
spection form a breaker unit, and the line-side devices
such as the cable head 23, the line-side disconnector 24,
and the instrument transformer 25 are connected in such
a manner to oppose this breaker unit across the discon-
nectors 5 and 17.

[0031] Next, the structure of the unit (lll) is explained.
In FIG. 5 for showing the structure of the unit (lll), the
same structural components as those of FIG. 4 are given
the same numerals, and thus the following explanation
focuses on structural components different from FIG. 4.
Asillustrated in FIG. 5, the instrument currenttransformer
8 and the disconnector 9 having a grounding switch for
breaker inspection are connected in series in this order
to the upper branch port 7 of the breaker 1. Further, the
disconnector 9 has a T-branch structure in a similar man-
ner to the unit (1), and the connection bus 10 is arranged
to extend in a direction orthogonal to the longitudinal di-
rections of the breaker 1 and the instrument current trans-
formers 4 and 8. In addition, the operating device 21 is
arranged for operation on the top portion of the discon-
nector 9. Moreover, the communication bus 11 extending
in the direction orthogonal to the longitudinal directions
of the breaker 1 and the instrument current transformers
4 and 8 is arranged above the disconnector 9. The ar-
rangement of the disconnector 5 having a grounding
switch for breaker inspection connected to the lower
branch port 3 of the breaker 1 by way of the instrument
current transformer 4 and the line-side devices connect-
ed to this disconnector 5, which are the cable head 23,
the line-side disconnector 24 having a grounding switch
for connection bus grounding, the operating device 36,
the instrument transformer 25, the grounding switch 26
for line-side grounding, and the operating device 27 is
the same as that of FIG. 4. Furthermore, as discussed
later, the extending directions of the connection bus 6
and the connection bus 10 in FIG. 5 are opposite to each
other.

[0032] As described above, in the unit (I1l), the vertical
breaker 1 having the branch ports 3 and 7, the instrument
current transformers 4 and 8, and the disconnectors 5
and 9 each having the grounding switch for breaker in-
spection form a breaker unit, and the line-side devices
such as the cable head 23, the line-side disconnector 24,
and the instrument transformer 25 are connected to op-
pose the breaker unit across the disconnectors 5 and 9.
[0033] Next, the structure of the unit (V) is explained.
As indicated in FIG. 6, the instrument current transformer
8 and a disconnector 28 having a grounding switch for
breaker inspection are connected in series in this order
to the upper branch port 7 of the breaker 1. An operating
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device 81 for the disconnector 28 is attached to the side
surface of the disconnector 28. In addition, the discon-
nector 28 has a T-branch structure, which includes a
branch portion to which the instrument current transform-
er8is connected, abranch portion opposite to this branch
portion, to which the line-side disconnector 14 having a
grounding switch for connection bus grounding is con-
nected, and a branch portion facing upward. Then, a
branch port 31 that is branched downward from the com-
munication bus 11 is connected to a connection terminal
29 of the upward branch portion. In other words, the dis-
connector 28 is connected to the communication bus 11.
In this manner, the disconnector 28 is T-branched on a
plane perpendicular to the installation surface 100.
[0034] In addition, as described above, the line-side
disconnector 14 having the grounding switch for connec-
tion bus grounding is connected to the disconnector 28,
and the connection portion of the disconnector 28 is pro-
vided on the side opposite to the instrument current trans-
former 8 so that it opposes the connection portion be-
tween the disconnector 28 and the instrument current
transformer 8. The rest of the structure of FIG. 6 is the
same as FIG. 1. Thus, the same structural components
are given the same numerals, and the detailed explana-
tion is omitted.

[0035] Asdiscussed above, in the unit (IV), the vertical
breaker 1 having the branch ports 3 and 7, the instrument
current transformers 4 and 8, and the disconnectors 5
and 28 each having the grounding switch for breaker in-
spection form a breaker unit, and the line-side devices
such as the cable head 13, the line-side disconnector 14,
and the instrument transformer 15 are connected in such
a manner to oppose the breaker unit across the discon-
nectors 5 and 28.

[0036] Next, the single-line diagram according to the
present embodiment is explained. As indicated in FIG.
7, eight breaker units that each include an instrument
current transformer (CT) and a disconnector (DS/ES)
having a ground switch in sequence on the each of the
two sides of the breaker (CB) are connected to one an-
otherin series. In addition, the breaker units are connect-
ed by a connection line that connects the disconnectors
(DS/ES). These eight breaker units include the units (lI),
0, my, (1, (my, (1, (1, and (IV) that are connected in
series. Moreover, the breaker units positioned at the two
ends in the direction of the connection, the breaker units
of the units (Il) and (IV) are connected to each other by
way of a communication bus (BUS), so that a ring bus
structure is formed. Branch lines are drawn from the con-
nection line connecting the breaker units, and each
branch line is connected to a cable head (CHD) by way
of a line-side disconnector (LINE-DS/ES) having a
grounding switch. Furthermore, a grounding switch (ES)
for line-side grounding and an instrument transformer
(VT) are connected to the connection line connecting the
line-side disconnector (LINE-DS/ES) having the ground-
ing switch to the cable head (CHD). As an example of
the present embodiment, the explanation is made herein
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about the case where the number of units are eight. How-
ever, the number is not limited thereto, and gas insulated
switchgear having a different number of units can be
achieved by suitably adding or reducing units (l11) and (l).
[0037] Next, the layout according to the present em-
bodiment is explained in detail below with reference to
FIGS. 1 to 6. First, as illustrated in FIGS. 1 and 2, the
ring-bus-type gas insulated switchgear according to the
present embodiment includes, from left to right of the
drawing, the units (1), (1), (1), (1), (1), (1), (lll), and (IV)
that are connected linearly in series. Eight breakers 1 are
arranged in correspondence with the breakers provided
in these eight units, and all the branch ports 3 and 7 of
the eight breakers 1 face the same direction. In other
words, by orienting the branch ports 3 and 7 in the same
direction, the eight units are aligned in parallel with one
another. Furthermore, the eight units are arranged line-
arly in a direction orthogonal to the branching direction
of the branch ports 3 and 7, which is the direction orthog-
onal to the longitudinal directions of the breakers 1 and
the instrument current transformers 4 and 8. Regarding
the arrangement of the units, any description of units can
be replaced with that of breaker units if breaker units do
not need to be differentiated from the units. For example,
the above description of the unit arrangement still holds
when the units are replaced with breaker units, which are
structural components of the units.

[0038] Here, to describe the connection of the units in
detail, the connection of the units of FIGS. 1 and 2 from
the left to the right is explained. First, the unit (ll) is con-
nected to the unit () adjacent thereto by the connection
bus 6. More specifically, the disconnector 5 of the unit
(I) and the disconnector 5 of the unit (I) are connected
by the connection bus 6. As described previously, the
disconnector 5 is a disconnector connected to the lower
branch port 3 of the breaker 1. Thus, by connecting the
lower disconnectors 5 to each other by the connection
bus 6, the unit (1) and its adjacent unit (I) are connected
to each other.

[0039] Next, the unit(l) is connected toits adjacent unit
(1) on the right by the connection bus 10. More specifi-
cally, the disconnector 9 of the unit (I) and the discon-
nector 9 of the unit (l1l) are connected by the connection
bus 10. As described previously, the disconnector 9 is a
disconnector connected to the upper branch port 7 of the
breaker 1. Thus, by connecting the upper disconnectors
9 to each other by the connection bus 10, the unit (1) and
its adjacent unit (lll) on the right are connected to each
other.

[0040] Then, the unit (Ill) is connected to its adjacent
unit (I) on the right by the connection bus 6. More spe-
cifically, the disconnector 5 of the unit (lll) and the dis-
connector 5 of the unit (l) are connected to each other
by the connection bus 6. Thus, in this case, the unit (ll1)
and its adjacent unit (1) on the right are connected to each
other by connecting the lower disconnectors 5 to each
other by the connection bus 6.

[0041] Thereafter, the unit (l) is connected to its adja-
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cent unit (lll) on the right by the connection bus 10, and
the unit (Ill) and its adjacent unit (1) on the right are con-
nected by the connection bus 6. Furthermore, the unit (1)
and its adjacent unit (lll) on the right are connected by
the connection bus 10. The details of the description are
the same as the above.

[0042] Moreover, the unit (Ill) is connected to its adja-
cent unit (IV) on the right by the connection bus 6. More
specifically, the disconnector 5 of the unit (lll) and the
disconnector 5 of the unit (1) are connected to each other
by the connection bus 6. Thus, in this case, the unit (ll1)
and its adjacent unit (IV) on the right are connected by
connecting the lower disconnectors 5 to each other by
the connection bus 6.

[0043] In this manner, the upper disconnectors or the
lower disconnectors of any adjacent units are connected
to each other by the connection bus 10 or 6, and, as the
entire structure, the connection buses 10 and 6 are ar-
ranged alternately in the alignment direction of the units.
The connection bus 10 is arranged above the connection
bus 6, or in other words, the connection buses are ar-
ranged alternately at upper and lower levels with respect
to the alignment direction. Hence, the bus route vertically
forms a zigzag pattern.

[0044] In addition, the eight units are arranged in such
a manner that long and short distances are alternately
determined between adjacent units in the alignment di-
rection. For example, regarding the three units at the left
end of FIGS. 1 and 2, i.e. the units (ll), (I), and (lll), a
distance a between the unit (I) and the unit (l) is shorter
than a distance b between the unit (1) and the unit (Ill) (a
<b). Then, in FIGS. 1 and 2, the distances between the
units from the left to the right of the drawings are deter-
mined to be short and long in alternate order such as a,
b, a, b, a, b, and a. The connection bus 10 is configured
to have a length greater than that of the connection bus
6 in correspondence with the design of the distances be-
tween the units. In this manner, two adjacent units are
paired up, and the distance between this pair and its ad-
jacent pair is determined to be greater than the distance
between the units that constitute the pair.

[0045] The disconnector 17 of the unit (ll) at the left
end in the alignment direction is connected to the com-
munication bus 11 by way of the branch port 30 provided
in the communication bus 11. Further, the disconnector
28 ofthe unit (1V) atthe right end in the alignment direction
is connected to the communication bus 11 by way of the
branch port 31 provided in the communication bus 11.
As described previously, the disconnector 17 of the unit
(1) is not connected to the disconnector of its adjacent
unit (I) by the communication bus, and the disconnector
28 of the unit (IV) is not connected to the disconnector
of its adjacent unit (lll) by the communication bus. The
communication bus 11 is linearly arranged parallel to the
alignment direction in such a manner as to cross the eight
units.

[0046] According to the present embodiment, the two
branch ports 3 and 7 of each of the breaker units are

10

15

20

25

30

35

40

45

50

55

oriented in the same direction, and the units are linearly
arranged in a direction orthogonal to this direction. Fur-
thermore, the line-side devices are positioned to oppose
the corresponding breaker units across the disconnec-
tors 5 and 9, 17, and 28. The devices are thereby gath-
ered in frontand back of the breaker units. In other words,
mainly the breaker 1 is arranged on the front side of a
breaker unit, and mainly the line-side devices are ar-
ranged on the back side of the breaker unit. Hence, these
devices can be easily accessed, and space necessary
formaintenance and inspection is automatically ensured.
For example, in FIG. 2, the breaker 1 and the grounding
switches 16 and 26 do not require space specially for
maintenance and inspection, and the operating devices
2, 22, and 27 that operate these components become
easily accessible. In this manner, according to the
present embodiment, the devices are gathered in front
and back of the units so that arrangement of space spe-
cially for device maintenance and inspection is not re-
quired and the installation space can be reduced.
[0047] Furthermore, according to the present embod-
iment, the distances between the units and the dimension
in the unit length direction can be reduced by arranging
the units in parallel. The layout of the entire electric-pow-
er-related facility in which the gas insulated switchgear
is installed can thereby be integrated, and a small foot-
print can be readily realized. This is especially effective
when the line-side devices are connected by cables.
[0048] In addition, according to the present embodi-
ment, the vertical breakers 1 each having the upper and
lower branch ports 3 and 7 that are spaced apart are
incorporated, and the disconnectors 5,9, 17, and 28 con-
nected to these breakers 1 by way of the instrument cur-
rent transformers 4 and 8 are connected to the connec-
tion buses 6 and 10. For this reason, in comparison with
the conventional technology in which a current transform-
er and a disconnector are connected to a horizontal
branch (T branch) arranged on top of the vertical breaker
1 (see Patent Document 1), the bus does not need to be
arranged at a high level. This allows the devices to be
arranged at a lower level, which largely reduces the
number of supporting stands. This reduces the cost and
alsoimproves the earthquake protection. In addition, with
such a structure of the breaker 1, no fold-over structure
for conductors is required inside the breaker 1. Because
the conductor routing structure is simplified, the diameter
of the breaker can be reduced. As a result, the distance
between the units can be reduced, and the installation
space can be reduced.

[0049] According to the present embodiment, the dis-
connectors 5, 9, 17, and 28 are configured to have a T-
branch structure. Thus, the number of tanks and spacers
for connecting the devices can be reduced, which results
in the reduction of the installation space and the cost.
[0050] Furthermore, according to the present embod-
iment, the communication bus 11 is linearly arranged to
cross the units. Due to this arrangement, the length of
the communication bus 11 can be minimized, and the
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number of tanks and spacers for the communication bus
11 can be reduced. Thus, the installation space can be
reduced, and the cost can be reduced. In this structure,
the communication bus 11 is arranged above the discon-
nectors 5, 9, 17, and 28, but it may be arranged below
the disconnectors 5, 9, 17, and 28. In this case, it is pref-
erable that the lower disconnectors of the units (II) and
(IV) positioned at the ends of the alignment direction be
connected to the communication bus arranged below the
disconnectors 5, 9, 17, and 28. In the structure in which
the communication bus 11 is arranged above the discon-
nectors 5, 9, 17, and 28, installation of the devices and
addition of units can be easily conducted. On the other
hand, in the structure in which the communication bus
11 is arranged below the disconnectors 5, 9, 17, and 28,
the earthquake protection can be improved.

[0051] Moreover, according to the present embodi-
ment, one of the line-side devices is connected to one
unit. In this manner, the length of units can be reduced.
The structure may be such that two of the line-side de-
vices are connected to one unit.

[0052] Still further, according to the present embodi-
ment, the units are arranged in such a manner that the
distances between the adjacent units are determined to
be short and long, or long and short, in alternate order
with respect to the alignment direction. For example, in
FIGS. 1 and 2, the distance between the unit (1) and the
unit (Ill) (at three positions) is greater than the distance
between any other pairs of units. Thus, by using the
space, for example, between the unit (1) adjacent to the
unit () and the unit (1ll) on its rightin FIG. 2, the operating
devices for both of the disconnector 9 or the like of the
unit (I) and the disconnector 9 or the like of the unit (l11)
become easily accessible, which improves the mainte-
nance and inspection performance. Especially because
the space for maintenance and inspection is shared ef-
fectively by two adjacent disconnectors, the dimensions
in the unit-to-unit direction of the entire electric-power-
related facility can be reduced. The structure may be such
that the operation devices 20, 21, 80, and 81 of the dis-
connectors 5, 9, 17, and 28 of the disconnectors are
broughtto the frontand back sides of the units by coupling
mechanism, or that the space for maintenance and in-
spection is provided between the disconnectors 5, 9, 17,
and 28 and the line-side devices and the inspection space
provided for every two units according to the present em-
bodiment is not used.

Second Embodiment

[0053] The arrangementand structure of ring-bus-type
gas insulated switchgear according to the present em-
bodiment is explained with reference to FIGS. 8 to 14.
According to the present embodiment, the gas insulated
switchgear is configured to have a structure suitable for
adding units thereto.

[0054] FIG. 9 is a front view of an example structure
of the ring-bus-type gas insulated switchgear before the
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addition according to the present embodiment. Further,
FIG. 10 is a top view corresponding to FIG. 9. FIG. 8 is
a section view of the structure of a unit (V) thatis a struc-
tural component of the gas insulated switchgear, viewed
from the direction of arrows E-E of FIG. 9. As illustrated
in FIG. 8, the unit (V) is a connection unit that does not
include a breaker unit.

[0055] As illustrated in FIGS. 9 and 10, according to
the present embodiment, the units (V) are arranged at
the two ends of the alignment direction, and the units (V),
(1, (h, (1, (1), and (V) are aligned from the left to the
right of the drawings. Here, the structures of the units (l11)
and (I) are the same as the first embodiment. Moreover,
the same structural components as those of FIGS. 1 to
6 are given the same numerals in FIGS. 9 and 10, and
the detailed explanation thereof is omitted below.
[0056] The manner of connection between the units is
the same as the first embodiment. For example, the unit
(Il is connected to its adjacent unit (I) on the right by
way of the connection bus 6, and the unit (I) is connected
to its adjacent unit (Ill) on the right by way of the connec-
tion bus 10. The connection buses 6 and 10 are arranged
alternately at high and low levels with respect to the align-
ment direction.

[0057] Next, asillustrated in FIGS. 8 to 10, the unit (V)
at the left end of the unit alignment and its adjacent unit
() are connected by way of a connection bus 37, which
is a structural componentofthe unit(V). More specifically,
a connection terminal 40 is provided in the upper discon-
nector 9 of the unit (Ill) to extend on the side of the unit
(V) (i.e., on the side of the unit (Ill) opposite to its adjacent
unit (I) on the right), and the disconnector 9 and the con-
nection bus 37 are connected to each other by way of
the connection terminal 40. The connection bus 37 is, as
illustrated in the drawings, a connection bus for connect-
ing the disconnector 9 and the communication bus 11. It
extends a requisite minimum length from the connection
terminal 40 in a direction opposite to the unit (I), which
ison therightofthe unit (Ill), and furtherincludes abranch
port 38 that is drawn upward on its top surface. The com-
munication bus 11 extends to the position of the connec-
tion bus 37. By connecting the branch port 39 arranged
in the communication bus 11 and drawn downward and
the branch port 38 arranged in the connection bus 37,
the disconnector 9 and the communication bus 11 are
connected to each other. In this manner, of the two dis-
connectors of the breaker unit of the unit (lll) adjacent to
the left-end unit (V), the disconnector (disconnector 9)
that is not connected to the disconnector of its adjacent
breaker unit is provided with the connection terminal 40
on the side opposite to the adjacent breaker unit. The
same description is applied to the manner of connection
between the unit (V) at the right end of the unit alignment
and its adjacent unit (1).

[0058] Next, when the gas insulated switchgear illus-
trated in FIGS. 9 and 10 is the structure before the addi-
tion of units, a situation of adding units to increase the
number of units is explained. FIG. 11 is a front view of
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an example structure of the ring-bus-type gas insulated
switchgear according to the present embodiment, after
the addition. Further, FIG. 12 is a top view corresponding
to FIG. 11.

[0059] In the example of addition illustrated in FIGS.
11 and 12, two pairs of adjacent units (lll) and (I) are
added in comparison with the pre-addition structure. In
other words, in the illustrated example, the units (V) are
arranged at the two ends of the alignment direction, and
the units (V), (1), (1), (1), (1), (1), (1), (1), (1), and (V) are
positioned from the left to the right of the drawings. When
it is compared with the pre-addition structure, four units
are added.

[0060] As the procedure of addition, in the structure of
FIGS. 9 and 10, first, the connection buses are removed
from the units (V) at the ends of the unit alignment direc-
tion (the connection bus 37 for the left end), and a pair
of units (Ill) and (I) are aligned at each of the ends of the
alignment direction of the already aligned units. There-
after, as illustrated in FIGS. 11 and 12, the connection
buses are placed back, and the units (V) are arranged
at the ends of the unit alignment direction to form a ring
structure.

[0061] Instead of arranging the units (V) at the ends of
the unit alignment direction, the structure may be such
that a unit (V) is arranged at either one of the ends, and
the connection terminal of the disconnector at the other
end may be configured to extend upward or downward,
in the same manner as the first embodiment. In this case,
units can be readily added in the direction in which the
unit (V) is arranged, so that the unit addition direction is
one way only.

[0062] FIG. 13 is a single-line diagram before the ad-
dition of units according to the present embodiment,
where pre-addition ("originally arranged" in the drawing)
is indicated in solid lines, while post-addition ("newly add-
ed" in the drawing) is indicated in broken lines for the
sake of comparison. In the example of FIG. 13, a pair of
units (I11) and (1) are added to each of the two ends of the
already arranged units. Furthermore, FIG. 14 is a single-
line diagram after the unit addition according to the
present embodiment. The symbols and the like of FIGS.
13 and 14 are the same as FIG. 7, and thus the detailed
explanation is omitted.

[0063] According to the presentembodiment, the units
are arranged in parallel to one another, and, for at least
one of the breaker units arranged at the two ends of the
alignment direction, the breaker provided in this breaker
unit arranged at the end is provided with a connection
terminal facing a direction opposite to its adjacent break-
er unit. This facilitates removing and resetting of the unit
(V), and facilitates the addition of units. The other effects
of the present embodiment are the same as the first em-
bodiment.

[0064] Inthe above explanation, a three-phase type is
used as an example, but it should not be limited thereto,
and it is equally applicable to a phase separation type.
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INDUSTRIAL APPLICABILITY

[0065] As discussed above, the gas insulated switch-
gear according to the present invention is suitable for
reduction of installation space in electric-power-related
facilities such as power plants and substations.

Claims

1. A gas insulated switchgear in which a plurality of
breaker units (I; II; Ill, IV) are connected in series to
form aring bus and line-side devices (13, 14, 15, 16;
23, 24,25, 26) are branched from between the break-
er units (I; II; 11, 1V), each of the breaker units (I; II;
1I, IV) including a vertical breaker (1) provided with
two branch ports (7, 3) that are an upper port (7) and
a lower port (3) and are branched horizontally from
a side surface thereof in the same direction, and an
instrument current transformer (4; 8) and a discon-
nector (5; 9; 17; 28) that are connected in this order
to each of the two branch ports (7, 3), wherein:

the two branch ports (7, 3) of each of the breaker
units (I; 1I; Ill, 1V) face the same direction, the
breaker units (I; Il; 1ll, 1V) are arranged linearly
in a direction orthogonal to the same direction,
upper disconnectors (9; 17; 28) or lower discon-
nectors(5) of any two adjacent breaker units (l;
I1; 111, IV) are connected by a connection bus (6;
10), and the connection bus (6; 10) is arranged
to run alternately at upper and lower levels with
respect to an alignment direction of the breaker
units (1; I1; 11, 1V);

a disconnector (17; 28) of two disconnectors(5,
17; 5, 28) of a breaker unit (ll; V) positioned at
one end of the alignment direction, which is not
connected to a disconnector of an adjacent
breaker unit to the breaker unit, is connected by
a communication bus (11) to a disconnector (28;
17) of two disconnectors (5, 28; 5, 17) of a break-
er unit (IV; 1l) at the other end of the alignment
direction, which is not connected to a discon-
nector of an adjacent breaker unit to the breaker
unit, so that the breaker units (ll; 1V) at the two
ends of the alignment direction communicate
with each other;

at least one of two disconnectors (5, 9; 5, 17; 5,
28) of each of the breaker units (I; II; 1lI, 1V) is
connected to the line-side devices (13, 14, 15,
16; 23, 24, 25, 26), and the line-side devices
(13, 14, 15, 16; 23, 24, 25, 26) are arranged to
face the breaker units (I; II; lll, 1V) across the
disconnectors (5, 9; 5, 17; 5, 28);
characterised in that;

the breaker units (I; II; 1ll, 1V) are arranged in
such a manner that distances between any two
adjacent breaker units are determined to be al-
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ternately long and short with respect to the align-
ment direction; and

in at least all of the breaker units other than the
breaker units positioned at the two ends of the
alignmentdirection, an operating device (20, 21)
of each of the two disconnectors (5, 9) that are
respectively connected to the two branch ports
(7, 3) is arranged to overlap each corresponding
disconnector (5, 9) when seenin plane view from
above.

The gas insulated switchgear according to claim 1,
wherein each of the disconnectors (5; 9) has a T-
branch structure, in which a branch portion to which
the instrument current transformer (4; 8) is connect-
ed is arranged opposite to a branch portion connect-
able to a line-side device (24; 14), and a connection
bus (10; 6) connectable to a branch portion orthog-
onal to the branch portions that are opposite to each
other.

The gas insulated switchgear according to claim 1,
wherein the communication bus (11) is arranged par-
allel to the alignment direction in such a manner as
to cross the breaker units (I; II; 1lI, 1V).

The gas insulated switchgear according to any one
of claims 1 to 3, wherein the disconnector (9) of the
two disconnectors(5, 9) of at least one of the breaker
units (I; 1ll) positioned at the ends of the alignment
direction, which is not connected to the disconnector
of the adjacent breaker unit to the breaker unit, is
provided with a connection terminal (40) connecta-
ble to a connection bus (37) on a side opposite to
the adjacent breaker unit.

The gas insulated switchgear according to any one
of claims 1 to 3, wherein the line-side devices (13,
14. 15, 16; 23, 24, 25, 26) are connected individually
to the breaker units (I; 1I; IIl, 1V).

Patentanspriiche

1.

Gasisolierte Schaltanlage, in der mehrere Unterbre-
chereinheiten (I; II; Ill; 1V) in Reihe geschaltet sind,
um einen Ringbus zu bilden, und netzseitige Vor-
richtungen (13, 14, 15, 16; 23, 24, 25, 26) zwischen
den Unterbrechereinheiten (I; 11; 1ll; IV) abgezweigt
sind, wobei jede der Unterbrechereinheiten (I; II; IlI;
IV) einen vertikalen Unterbrecher (1), der mit zwei
Abzweiganschlissen (7, 3) versehen ist, bei denen
es sich um einen oberen Anschluss (7) und einen
unteren Anschluss (3) handelt, und die horizontal
von einer Seitenflache von diesem in derselben
Richtung abgezweigt sind, und einen Messstrom-
wandler (4; 8) und einen Trennschalter (5; 9; 17; 28)
umfasst, diein dieser Reihenfolge an jeweils die zwei
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Abzweiganschlisse (7, 3) angeschlossen sind; wo-
bei:

die zwei Abzweiganschlisse (7, 3) jeder der Un-
terbrechereinheiten (I; I1; 11l; IV) in dieselbe Rich-
tung gewandt sind, die Unterbrechereinheiten
(I; 11; 1I; 1V) linear in einer zur selben Richtung
orthogonalen Richtung angeordnet sind, obere
Trennschalter (9; 17; 28) oder untere Trenn-
schalter (5) von beliebigen zwei benachbarten
Unterbrechereinheiten (1; II; 11l; 1V) durch einen
Verbindungsbus (6; 10) verbunden sind, und der
Verbindungsbus (6; 10) so angeordnet ist, dass
er abwechselnd in oberen und unteren Héhen
im Hinblick auf eine Aufreihungsrichtung der Un-
terbrechereinheiten (I; II; 1ll; 1V) verlauft;

ein Trennschalter (17; 28) von zwei Trennschal-
tern (5, 17; 5, 28) einer Unterbrechereinheit (Il;
1V), der sich an einem Ende der Aufreihungs-
richtung befindet, der nichtan einen Trennschal-
ter einer zur Unterbrechereinheit benachbarten
Unterbrechereinheit angeschlossen ist, durch
einen Kommunikationsbus (11) an einen Trenn-
schalter (28; 17) von zwei Trennschaltern (5, 28;
5, 17) einer Unterbrechereinheit (1V; Il) am an-
deren Ende der Aufreihungsrichtung ange-
schlossen ist, der nicht an einen Trennschalter
einer zur Unterbrechereinheit benachbarten
Unterbrechereinheit angeschlossen ist, so dass
die Unterbrechereinheiten (ll; IV) an den beiden
Enden der Aufreihungsrichtung miteinander
kommunizieren;

mindestens einer von zwei Trennschaltern (5,
9; 5, 17; 5, 28) jeder der Unterbrechereinheiten
(I; I; 1I; 1V) an die netzseitigen Vorrichtungen
(13, 14, 15, 16; 23, 24, 25, 26) angeschlossen
ist, und die netzseitigen Vorrichtungen (13, 14,
15, 16; 23, 24, 25, 26) den Unterbrechereinhei-
ten (I; II; 11I; 1V) Gber die Trennschalter (5, 9; 5,
17; 5, 28) zugewandt angeordnet sind;
dadurch gekennzeichnet, dass:

die Unterbrechereinheiten (I; II; 11; IV) so ange-
ordnetsind, dass Abstédnde zwischen beliebigen
zwei benachbarten Unterbrechereinheiten ab-
wechselnd lang und kurz im Hinblick auf die Auf-
reihungsrichtung bestimmt sind; und

in mindestens allen der Unterbrechereinheiten,
mit Ausnahme deranden beiden Enden der Auf-
reihungsrichtung befindlichen Unterbrecherein-
heiten, eine Betatigungsvorrichtung (20, 21) fir
jeden der zwei Trennschalter (5, 9), die jeweils
an die beiden Abzweiganschlisse (7, 3) ange-
schlossen sind, in der Draufsicht von oben ge-
sehen jeden entsprechenden Trennschalter (5,
9) Uberlagernd angeordnet ist.

2. Gasisolierte Schaltanlage nach Anspruch 1, wobei

jeder der Trennschalter (5; 9) eine T-Abzweigstruk-
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tur hat, bei der ein Abzweigabschnitt, an den der
Messstromwandler (4; 8) angeschlossen ist, einem
Abzweigabschnitt, der an eine netzseitige Vorrich-
tung (24; 14) angeschlossen werden kann, und ei-
nem Verbindungsbus (10; 6) entgegengesetzt an-
geordnet ist, der an einen Abzweigabschnitt ange-
schlossen werden kann, der orthogonal zu den Ab-
zweigabschnitten ist, die einander entgegengesetzt
sind.

Gasisolierte Schaltanlage nach Anspruch 1, wobei
der Kommunikationsbus (11) parallel zur Aufrei-
hungsrichtung so angeordnet ist, dass er die Unter-
brechereinheiten (I; II; lll; V) durchquert.

Gasisolierte Schaltanlage nach einem der Anspri-
che 1 bis 3, wobei der Trennschalter (9) der zwei
Trennschalter (5, 9) mindestens einer der Unterbre-
chereinheiten (I; lll), die sich an den Enden der Auf-
reihungsrichtung befinden, der nicht an den Trenn-
schalter der zur Unterbrechereinheit benachbarten
Unterbrechereinheitangeschlossenist, mit einer An-
schlussklemme (40) versehen ist, die auf einer der
benachbarten Unterbrechereinheit entgegenge-
setzten Seite an einen Verbindungsbus (37) ange-
schlossen werden kann.

Gasisolierte Schaltanlage nach einem der Anspri-
che 1 bis 3, wobei die netzseitigen Vorrichtungen
(13, 14, 15, 16; 23, 24, 25, 26) einzeln an die Unter-
brechereinheiten (I; 1I; Ill; IV) angeschlossen sind.

Revendications

Appareillage de commutation a isolation gazeuse,
dans lequel une pluralité d’unités de disjoncteur (I ;
II'; 1ll, V) sont connectées en série pour former un
bus annulaire et des dispositifs coté ligne (13, 14,
15,16 ; 23, 24, 25, 26) sont dérivés d’entre les unités
de disjoncteur (I ; Il ; 11, 1V), chacune des unités de
disjoncteur (I ; Il ; 1ll, IV) incluant un disjoncteur ver-
tical (1) muni de deux ports de dérivation (7, 3) qui
sont un port supérieur (7) et un port inférieur (3) et
sont dérivés horizontalement d’une surface latérale
de celui-ci dans la méme direction, et un transfor-
mateur de courant d’instrument (4 ; 8) et un section-
neur (5; 9; 17 ; 28) qui sont connectés dans cet
ordre a chacun des deux ports de dérivation (7, 3),
ou:

les deux ports de dérivation (7, 3) de chacune
des unités de disjoncteur (I ; 11 ; I, V) sont tour-
nés dans la méme direction, les unités de dis-
joncteur (I 11; 1, V) sont disposées linéaire-
ment dans une direction perpendiculaire a la
méme direction, des sectionneurs supérieurs
(9; 17 ; 28) ou des sectionneurs inférieurs (5)
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1"

de deux quelconques unités de disjoncteur (I ;
I1; 111, IV) adjacentes sont connectés par un bus
de connexion (6 ; 10), et le bus de connexion
(6 ; 10) est disposé de maniere a fonctionner en
alternance a des niveaux supérieur et inférieur
parrapport aune direction d’alignement des uni-
tés de disjoncteur (1 ; 11 ; 11, 1V) ;

un sectionneur (17 ; 28) de deux sectionneurs
(5,17 ; 5, 28) d’'une unité de disjoncteur (Il ; IV)
positionnée a une extrémité de la direction d’ali-
gnement, qui n’est pas connecté a un section-
neur d'une unité de disjoncteur adjacente par
rapport a l'unité de disjoncteur, est connecté par
un bus de communication (11) a un sectionneur
(28 ; 17) de deux sectionneurs (5, 28 ; 5, 17)
d’une unité de disjoncteur (IV ; Il) a l'autre ex-
trémité de la direction d’alignement, qui n’est
pas connecté a un sectionneur d’'une unité de
disjoncteur adjacente par rapport al'unité de dis-
joncteur, de sorte que les unités de disjoncteur
(II'; IV) aux deux extrémités de la direction d’ali-
gnement communiquent I'une avec l'autre ;

au moins un de deux sectionneurs (5,9 ; 5,17 ;
5, 28) de chacune des unités de disjoncteur (I ;
I1; 111, 1IV) est connecté aux dispositifs coté ligne
(13, 14, 15, 16 ; 23, 24, 25, 26) et les dispositifs
coté ligne (13, 14, 15, 16 ; 23, 24, 25, 26) sont
disposés de maniére a faire face aux unités de
disjoncteur (1 ; 11 ; 1ll, 1V) en travers des section-
neurs (5,9;5,17; 5, 28) ;

caractérisé en ce que

les unités de disjoncteur (I ; Il ; Ill, IV) sont dis-
posées de telle maniére que des distances entre
deux quelconques unités de disjoncteur adja-
centes sont déterminées de fagon a étre en al-
ternance longues et courtes par rapport a la di-
rection d’alignement ; et

dans au moins toutes les unités de disjoncteur
autres que les unités de disjoncteur position-
nées aux deux extrémités de la direction d’ali-
gnement, un appareil de fonctionnement (20,
21) de chacun des deux sectionneurs (5, 9) qui
sont respectivement connectés aux deux ports
de dérivation (7, 3) estdisposé pour chevaucher
chaque sectionneur (5, 9) correspondant, en re-
gardant de dessus dans une vue en plan.

L’appareillage de commutation a isolation gazeuse
selonlarevendication 1, ou chacun des sectionneurs
(5; 9) a une structure en dérivation en T dans la-
quelle une portion de dérivation a laquelle le trans-
formateur de courant d’instrument (4 ; 8) est connec-
té estdisposée al'opposé d’'une portion de dérivation
connectable a un dispositif cote ligne (24 ; 14), etun
bus de connexion (10 ; 6) connectable a une portion
de dérivation perpendiculaire aux portions de déri-
vation qui sont opposées 'une a l'autre.
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L’appareillage de commutation a isolation gazeuse
selonlarevendication 1, ou le bus de communication
(11) est disposé parallelement a la direction d’ali-
gnement de maniére a croiser les unités de disjonc-
teur (1; 11 11, V).

L’appareillage de commutation a isolation gazeuse
selon 'une quelconque des revendications 1 a 3, ou
le sectionneur (9) des deux sectionneurs (5, 9) d’au
moins I'une des unités de disjoncteur (1 ; lll) position-
nés aux extrémités de la direction d’alignement, qui
n’est pas connecté au sectionneur de l'unité de dis-
joncteur adjacente par rapport a I'unité de disjonc-
teur, est muni d’'une borne de connexion (40) con-
nectable a un bus de connexion (37) d’'un c6té op-
posé a l'unité de disjoncteur adjacente.

L’appareillage de commutation a isolation gazeuse
selon 'une quelconque des revendications 1 a 3, ou
les dispositifs cbté ligne (13, 14, 15, 16 ; 23, 24, 25,
26) sont connectés individuellement aux unités de
disjoncteur (I ; 11 ; 1, 1V).
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