DESCRIPTION
LOAD TESTING APPARATUS AND COUPLING SWITCH UNIT FOR LOAD TESTING

APPARATUS

Technical Field
[0001]

The present invention relates to load testing apparatuses
used for an electric load test of a power source such as an
alternate~current generator.

Background Art
[0002]

A dry load testing apparatus using a resistance unit
including an array of resistors is proposed.
Citation List
Patent Literature
[0003]

Patent Literature 1: JP 2010-25752 A
Summary of Invention
Technical Problem

[0004]

Wiring of power source lines from a power source to be
tested and control signal lines for controllingaresistor-group
(or a resistor) towhich electric power is supplied is necessary
for a load testing apparatus.

[0005]



The object of the present invention is to provide a load
testing apparatus including an array of resistors allowing
efficient intefnal wiring, and a coupling switch unit for such
load testing apparatus.

Solution to Problem
[0006]

Aloadtestingapparatusaccordingtothepresent invention
includes a resistance unit configured with a plurality of
resistor-groups arranged in stages, each resistor-group
including an array of resistors, and a coupling switch unit
including a main body, a switching unit for controlling
resistor~-groups used for a locad test among the plurality of
resistor-groups, and a first bus bar coupled to a first terminal
of the switching unit and one of power source lines from a power
source subjected to the load test. A terminal of the resistor
of the resistor-group is coupled to a second terminal of the
switching unit. The main body includes a first face and a second
facevertical tothe first face, theswitchingunitbeingattached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus
bar and the second face. The coupling switch unit is detachably
attached to the resistance unit so as the switching unit to be
positioned between the first bus bar and the terminal of the
resistor coupled to the switching unit via a cable.

[0007]



Use of the coupling switch unit including the first bus
bar and the switchingunit allows efficient wiring of components
constituting the load testing apparatus.

In particular, since the switching unit is positioned
between the terminal of the resistor and the first bus bar, the
resistor and the switching unit as well as the switching unit
and the first busbar canbe coupledusing a short coupling member
(e.g., a cable).

[0008]

Preferably, the main body includes an intermediate part
having a face parallel with a back face of the resistance unit,
and a first side part and a second side part both having a face
parallel with a side face of the resistance unit. The
intermediate part constitutes the first face. The first side
part constitutes the second face. The intermediate part, the
first side part, and the second side part together form a
square—-C-shape or C-shape cross section.

[0009]

The intermediate part of the main body is positioned
between the first side part of the main body and the side face
of the resistance unit, and the switching unit is attached to
the intermediate part. So that a space for maintenance, such
as replacement and repair of switching units, can easily be
secured.

[0010]



More preferably, an insulator extending in y direction
is attached to the intermediate part. An attachment part is
attached to the insulator extending in vy direction. The main
body is attached to the resistance unit via the insulator
extending in the y direction and the attachment part.

[0011]

More preferably, the switching unit, a cable that couples
the switching unit and the resistor, and a cable that couples
the switching unit and the first bus bar are provided outside
a region surrounded by the intermediate part, the first side
part, and the second side part. A control signal line for the
switching unit runs through the region surrounded by the
intermediatepart, the first sidepart, and the second sidepart,
tobecou?ledtoa«xnmrollingdevicethatcontrolstheswitching
unit.

[0012]

More preferably, the control signal line is detachably
coupled to the switching unit via a connector.
[0013]

More preferably, the switchingunit includes a first cable
as the first terminal and a second cable as the second terminal
both extending from inside a case of the switching unit, the
first cable coupling a fixed connection point and the first bus
bar, the second cable coupling another fixed connection point

and theresistor. Aregionincludingthe fixedconnectionpoints



and a movable connection point inside the case is covered by
an internal case. An inactive gas is filled inside the internal
case. At least a region between the first cable and the second
cable included in a region between the case and the internal
case 1s filled with an insulating material.
[0014]

More preferably, the resistor-group is configured with
a plurality of resistors each extending in y direction arrayed
along x direction to be connected in a serial manner, the x
direction being vertical to the y direction.
[0015]

Aloadtestingapparatusaccordingtothepresent invention
includes a first resistance unit configured with a plurality
of resistor-groups arranged in stages, each resistor-group
including an array of resistors, a second resistance unit
providedseparately fromthe firstresistanceunitandconfigured
with the plurality of resistor-groups arranged in stages, a
coupling member that couples the resistor-group of the first
resistance unit and the resistor-group of the second resistance
unit, andacouplingswitchunitincludingamainbody, aswitching
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
toa first terminal of the switching unit and one of power source
lines froma power source subjected to the load test. A terminal

of the resistor of the resistor-group of the first resistance



unit is coupled to a second terminal of the switching unit. The
main body includes a first face and a second face vertical to
the first face, the switching unit being attached to the first
face, the first bus bar being attached to the second face via
an insulator with a certain gap between the first bus bar and
the second face. The coupling switchunit is detachably attached
to the first resistance unit so as the switching unit to be
positioned between the first bus bar and the terminal of the
resistor coupled to the switching unit via a cable.

[0016]

A coupling switch unit for a load testing apparatus
according to the present invention is configured to be attached
to a resistance unit configured with a plurality of
resistor—groups arranged in stages, each resistor-group
including an array of resistors. The coupling switch unit
includes a main body, a switching unit for controlling
resistor—-groups used for a load test among the plurality of
resistor-groups, and a first bus bar coupled to a first terminal
of the switching unit and one of power source lines from a power
source subjected to the load test. A terminal of the resistor
of the resistor-group is coupled to a second terminal of the
switching unit. The main body includes a first face and a second
facevertical tothe first face, theswitchingunitbeingattached
to the first face, the first bus bar being attached to the second

face via an insulator with a certain gap between the first bus



bar and the second face. The coupling switch unit is detachably
attached to the resistance unit so as the switching unit to be
positioned between the first bus bar and the terminal of the
resistor coupled to the switching unit via a cable.
[0017]
Aloadtestingapparatusaccordingtothepresent invention
includes a resistance unit configured with a plurality of
arranged resistor-groups each including an array of resistors,
and a coupling switch unit including a main body, a switching
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
toa first terminal of the switching unit and one of power source
lines froma power source subjected to the load test. A terminal
of the resistor of the resistor-group is coupled to a second
terminal of the switching unit. The main body includes a first
face and a second face vertical to the first face, the switching
unit being attached to the first face, the first bus bar being
attached to the second face via an insulator with a certain gap
between the first bus bar and the second face. The coupling switch
unit is detachably attached to the resistance unit so as the
switching unit to be positioned between the first bus bar and
the terminal of the resistor coupled to the switching unit via
a cable.
[0018]

Alocadtestingapparatusaccordingtothepresent invention



includes a first resistance unit configured with a plurality
of arrangedresistor-groupseachincludinganarrayofresistors,
a second resistance unit provided separately from the first
resistance unit and configured with the plurélity of arranged
resistor-groups, a coupling member that couples the
resistor~group of the first resistance unit and the
resistor~group of the second resistance unit, and a coupling
switch unit including a main body, a switching unit for
controlling resistor-groups used for a load test among the
plurality of resistor-groups, and a first bus bar coupled to
a first terminal of the switching unit and one of power source
lines froma power source subjected to the load test. Aterminal
of the resistor of the resistor-group of the first resistance
unit is coupled to a second terminal of the switching unit. The
main body includes a first face and a second face vertical to
the first face, the switching unit being attached to the first
face, the first bus bar being attached to the second face via
an insulator with a certain gap between the first bus bar and
the second face. The coupling switchunit is detachably attached
to the first resistance unit so as the switching unit to be
positioned between the first bus bar and the terminal of the
resistor coupled to the switching unit via a cable.
[0019]

A coupling switch unit for a load testing apparatus

according to the present invention is configured to be attached



to a resistance unit configured with a plurality of arranged
resistor-groups each including an array of resistors. The
coupling switch unit includes a main body, a switching unit for
controlling resistor-groups used for a load test among the
plurality of resistor-groups, and a first bus bar coupled to
a first terminal of the switching unit and one of power source
lines froma power source subjected to the load test. A terminal
of the resistor of the resistor-group is coupled to a second
terminal of the switching unit. The main body includes a first
face and a second face vertical to the first face, the switching
unit being attached to the first face, the first bus bar being
attached to the second face via an insulator with a certain gap
between the first busbar and the second face. The coupling switch
unit is detachably attached to the resistance unit so as the
switching unit to be positioned between the frist bus bar and
the terminal of the resistor coupled to the switching unit via
a cable.

Advantageous Effects of Invention

[0020]

According to the present invention, a load testing
apparatus including an array of resistors allowing efficient
internal wiring, anda coupling switchunit for such load testing
apparatus, can be provided.

Brief Description of the Drawings

[0021]



Fig. 1 is a top view illustrating a dry load testing
apparatus according to an embodiment where base parts are not
yvet positioned to adjoin the adjacent base parts.

Fig. 2 is a top view illustrating the dry load testing
apparatus according to the embodiment where the base parts are
adjoined to the adjacent base parts.

Fig. 3 1is a perspective view illustrating a configuration
of first to sixth resistance units, first to sixth base parts,
insulators, and first to sixth cooling fans.

Fig. 4 is aperspective view illustrating a configuration
of the first and second resistance units, the insulators, and
the first and second base parts.

Fig. 5 is a back view illustrating the configuration of
the first and second resistance units, the insulators, and the
first and second base parts.

Fig. 6 1s a side view i1llustrating the configuration of
the first and third resistance units, the insulators, and the
first and third base parts.

Fig. 7 is a top view illustrating the dry load testing
apparatus according to the embodiment in which the base parts
adjacent along the x direction are integrated.

Fig. 8 is a back view illustrating a configuration of the
first and second resistance units, the insulators, and the first
and second base parts of an embodiment in which the coupling

cable illustrated in Fig. 5 is replaced with a shorting bar.
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Fig. 9 is a perspective view illustrating a configuration
of the first and second resistance units, the insulators, the
firstandsecondbasepartsof anembodiment inwhichthe switching
device is used for coupling.

Fig. 10 is a back view illustrating a configuration of
the first and second resistance units, the insulators, and the
first and second base parts of the embodiment in which the
switching device is used for coupling.

Fig. 11 is a perspective view of the switching device.

Fig. 12 is a sectional view illustrating a configuration
of the switching device.

Fig. 13 is a sectional view illustrating a configuration
of a switching device different from the configuration
illustrated in Fig. 12.

Fig. 14 is a top view of the dry load testing apparatus
according to the embodiment where the base parts are adjoined
to the adjacent base parts, with illustration of wirings between
a power source connector and the resistance units.

Fig. 15 is aperspectiveviewillustratinga configuration
of the first to sixth resistance units, the first to sixth base
parts, the insulators, the first to sixth cooling fans, and the
coupling switchunits, where the couplingswitchunit isattached
to the first resistance unit, the third resistance unit, and
the fifth resistance unit.

Fig. 16 is aperspectiveviewillustrating a configuration
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of the first and second resistance units, the insulators, and
the first and second base parts, where the coupling switch unit
is attached to a side of the first resistance unit.

Fig. 17 is a perspective view of the coupling switchunit.

Fig. 18 is a schematic view of a circuit configuration
of the locad testing apparatus.

Fig. 19is aperspectiveviewillustratingaconfiguration
of the first and second resistance units, the insulators, and
the first and second base parts, where the coupling switch unit
is attached to the rear of the first resistance unit.

Fig. 20 is aperspective viewillustrating a configuration
of the first and second resistance units, the insulators, and
the first and second base parts, where the coupling switch unit
is attached to the first resistance unit with the intermediate
part being parallel with a side face of the resistance unit.

Fig. 21l is aperspectiveviewillustratingaconfiguration
of the first and second resistance units, the insulators, and
the first and second base parts, where the coupling switch unit
1s attached to the first resistance unit by using the insulator
extending in the x direction provided on the second side part.

Fig. 22 is a perspective view of the coupling switch unit
with control signal lines coupled by using a second connector.

Fig. 23 is a top view of an embodiment in which the control
signal lines for the switching units corresponding to the

resistor—-groups in the same stage are shorted and coupled to
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the controllingdevice, theviewillustrating thewiringbetween
the power source connector and the resistance units.

Fig. 24 is a perspective view of an embodiment in which
the control signal lines for the switching units corresponding
to the resistor~groups in the same stage are shorted and coupled
to the controllingdevice, theviewillustratingaconfiguration
of the first resistance unit to the sixth resistance unit, the
first base part to the sixth base part, the insulators, the first
cooling fan to the sixth cooling fan, and the coupling switch
units.

Fig. 25 is a perspective view of an embodiment in which
cooling fans are disposed beside the resistance units each
configuredwithhorizontallyarranged resistor~-groups, theview
illustrating a configuration of the first and second resistance
units, the insulators, and the first and second base parts.

Fig. 26 is a perspective view of the configuration
illustrated in Fig. 25 provided with ducts.

Fig. 27 is a perspective view of an embodiment in which
cooling fans are disposedbeside the resistanceunits configured
with vertical arranged resistor-groups, the view illustrating
a configuration of the first and second resistance units, the
insulators, and the first and second base parts.
Description of Embodiments
[0022]

An embodiment will be described below referring to the

13



drawings. A dry load testing apparatus 1 according to the
empbodiment includes a first base part 11 to a sixth base part
16, gap adjusting members 20, a first resistance unit 21 to a
sixthresistanceunit 26, a firstcooling fan 31 toasixthcooling
fan 36, apower source connector 40, insulators 50, anda coupling
cable 60 (see Figs. 1 to 13).

[0023]

The configurationofeachcomponentwillbedescribedfirst,
and then the wiring between the power source connector 40 and
each resistance unit will be described (see Figs. 14 to 24).
InFigs. 1to 13, componentsrelatedtowirings, suchasacoupling
switch unit 70, are omitted.

[0024]

The firstbasepart ll has anapproximately cuboidexternal
form. The first cooling fan 31 is provided in the upper portion
of the first base part 11. An air inlet for the first cooling
fan 31 is provided on a side face or the bottom face in the lower
portion of the first base part 11. An exhaust outlet for the
first cooling fan 31 is provided on the top face of the first
base part 11. The first resistance unit 21 is disposed on the
top of the first base part 11 via the insulators 50.

[0025]

The second base part 12 has an approximately cuboid

external form. The second cooling fan 32 is provided in the

upper portion of the second base part 12. BAn air inlet for the
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second cooling fan 32 is provided on a side face or the bottom
face in the lower portion of the second base part 12. An exhaust
outlet for the second cooling fan 32 is provided on the top face
of the second base part 12. The second resistance unit 22 is
disposed on the top of the second base part 12 via the insulators
50.

[0026]

The thirdbasepart 13 has anapproximately cuboidexternal
form. The third cooling fan 33 is provided in the upper portion
of the third base part 13. An air inlet for the third cooling
fan 33 is provided on a side face or the bottom face in the lower
portion of the third base part 13. An exhaust outlet for the
third cooling fan 33 is provided on the top face of the third
base part 13. The third resistance unit 23 is disposed on the
top of the third base part 13 via the insulators 50.

[0027]

The fourth base part 14 has an approximately cuboid
external form. The fourth cooling fan 34 is provided in the
upper portion of the fourth base part 14. An air inlet for the
fourth cooling fan 34 is provided on a side face or the bottom
face in the lower portion of the fourth base part 14. An exhaust
outlet for the fourth cooling fan 34 is provided on the top face
of the fourth base part 14. The fourth resistance unit 24 is
disposed on the top of the fourth base part 14 via the insulators

50.
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[0028]

The fifthbasepart 15has anapproximately cuboidexternal
form. The fifth cooling fan 35 is provided in the upper portion
of the fifth base part 15. An air inlet for the fifth cooling
fan 35 is provided on a side face or the bottom face in the lower
portion of the fifth base part 15. An exhaust outlet for the
fifth cooling fan 35 is provided on the top face of the fifth
base part 15. The fifth resistance unit 25 is disposed on the
top of the fifth base part 15 via the insulators 50.

[0029]

The sixthbasepart l16has anapproximately cuboidexternal
form. The sixth cooling fan 36 is provided in the upper portion
of the sixth base part 16. An air inlet for the sixth cooling
fan 36 is provided on a side face or the bottom face in the lower
portion of the sixth base part 16. An exhaust outlet for the
sixth cooling fan 36 is provided on the top face of the sixth
base part 16. The sixth resistance unit 26 is disposed on the
top of the sixth base part 16 via the insulators 50.

[0030]

The configuration may include a base plate or an
anti-vibration insulation rubber (not shown) between the
insulator 50 and the base part.

[0031]
In the embodiments illustrated in Figs. 1 to 24,

description will be made with directions defined such that a
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horizontal direction along which the first base part 11 and the
second base part 12 are disposed is x direction, a horizontal
direction along which the first base part 11, the third base
part 13, and the fifth base part 15 are disposed is y direction,
and the direction perpendicular to both the y and x directions
is z direction.

[0032]

In the description, the side in which the first resistance
unit 21 and the second resistance unit 22 are disposed is the
front side, and the side in which the power source connector
40 is disposed is the rear side. For example, the back face
of a first frame 2la of the first resistance unit 21 opposes
the front face of a third frame 23a of the third resistance unit
23. A side face of the first frame 21la of the first resistance
unit 21 opposes a side face of the second frame 22a of the second
resistance unit 22.

[0033]

The first base part 11 and the second base part 12 are
adjacently positioned without a gap along the x direction.

The third base part 13 and the fourth base part 14 are
adjacently positioned without a gap along the x direction.

The fifth base part 15 and the sixth base part 16 are
adjacently positioned without a gap along the x direction.
[0034]

The first base part 11, the third base part 13, and the
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fifth base part 15 are positioned along the y direction with
the gap adjusting member 20 between the base parts.

The second base part 12, the fourth base part 14, and the
sixth base part 16 are positioned along the y direction with
the gap adjusting member 20 between the base parts.

[0035]

The gap adjusting member 20 has an approximately cuboid
shape with the width in the y direction of wl. The gap adjusting
member 20 is positioned between the base parts to provide a
separation between the base parts by the width of wl or larger.
The width wl of the gap adjusting member 20 is larger than a
second distance d2, which will be described later (for example,
510 mm) .

[0036]

It may be configured to provide a gap also between the
first base part 11 and the second base part 12, the third base
part 13 and the fifth base part, and the fifth base part 15 and
thesixthbasepart 16by, forexample, disposingthegapadjusting
memnber 20 when positioning the base parts. In this case, wiring
spaces for cables or the like can easily be provided between
the first base part 11 and the second base part 12, the third
base part 13 and the fifth base part, and the fifth base part
15 and the sixth base part 16.

[0037]

Fachof the first resistanceunit 2]l tothesixthresistance
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unit 26 is configured with a plurality of stages of
resistor-groups arranged along the z direction and connected
in parallel. Each of the resistor-groups includes a plurality
of serially connected bar resistors R each positioned parallel
to the y direction with a predetermined gap between adjacent
bar resistors R along the x direction. The resistance unit
includes a frame (the first frame 2la to the sixth frame 26a)
configured with an insulating material covering the side faces
of the resistor-groups. The load condition of a power source
to be tested, such as a generator, is changed by selecting the
resistor-groups to be used when conducting a load test of the
power source.

[0038]

In the embodiments illustrated in Figs. 1 to 24, each of
the first resistance unit 21 to the sixth resistance unit 26
is configured with eight resistor~groups arranged along the z
direction and connected in parallel, where each of the
resistor-groups includes eight bar resistors R each positioned
parallel to the y direction with a predetermined gap between
adjacent bar resistors R along the x direction and the bar
resistors R are connected in series using shorting bars or the
like. The number of resistors R arrayed in each resistor—-group
and the number of arranged resistor-groups are not limited to

the numbers described above.

[0039]
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The first resistanceunit 21 includes, fromthe upper stage
to the lower stage, an 1lth resistor-group R11 to an 18th
resistor—-group R18. The second resistance unit 22 includes,
from the upper stage to the lower stage, a 21st resistor-group
R21 to a 28th resistor-group R28. The third resistance unit
23 includes, from the upper stage to the lower stage, a 3lst
resistor-group R31 to a 38th resistor-group R38. The fourth
resistance unit 24 includes, from the upper stage to the lower
stage, a 41st resistor-group R4l to a 48th resistor—-group R48.
The fifth resistance unit 25 includes, from the upper stage to
the lower stage, a 5lst resistor-group R51 to a 58th
resistor~-groupR58. Thesixthresistanceunit 26 includes, from
the upper stage to the lower stage, a 6lst resistor-group R61l
to a 68th resistor-group RE8.

[0040]
The top face and the bottom face of each resistor-group

lg air L S A e L v ,-Jed

are opened to allow cooll rom the cooling fan provid
below the resistor-group to flow upward. The side faces of each
resistor-group are covered with a frame (the first frame 21a
to the sixth frame 26a) made of an insulatingmaterial to enhance
insulation between adjacent resistance units. Both terminals
of each resistor R are held by the front face and the back face
of the frame.

[0041)]

The dimensions and positional relationship of the first
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base part 11 and the first resistance unit 21 are determined
such that at least the face of the first frame 2la, covering
the sides of the resistor-groups of the first resistance unit
21 {(the 1llth resistor-group R11 to the 18th resistor-group R18),
opposing another resistance unit (the second resistance unit
22 or the third resistance unit 23) is positioned in the
(horizontally) inner side of a side face of the first base part
11 by a first distance dl (45 mm or larger) when viewed from
above.

[0042]

The dimensions and positional relationship of the second
base part 12 and the second resistance unit 22 are determined
such that at least the face of the second frames 22a, covering
the sides of the resistor-groups of the second resistance unit
22 (the 21st resistor-group R21 to the 28th resistor-group R28),

opposing another resistance unit (the first resistance unit 21

or the fourth resistance unit 24) is positioned 1

6]

(horizontally) inner side of a side face of the second base part
12 by the first distance dl when viewed from above.
[0043]

The dimensions and positional relationship of the third
base part 13 and the third resistance unit 23 are determined
such that at least the face of the third frames 23a, covering
the sides of the resistor-groups of the third resistance unit

23 (the 31lst resistor-group R31 to the 38th resistor-group R38),
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opposing another resistance unit (the first resistance unit 21,
the fourth resistance unit 24, or the fifth resistance unit 25)
is positioned in the (horizontally) inner side of a side face
of the third base part 13 by the first distance dl when viewed
from above.

[0044]

The dimensions and positional relationship of the fourth
base part 14 and the fourth resistance unit 24 are determined
such that at least the face of the fourth frames 24a, covering
the sides of the resistor-groups of the fourth resistance unit
24 (the 41st resistor-group R41 to the 48th resistor-group R48),
opposing another resistance unit (the second resistance unit
22, the third resistance unit 23 or the sixth resistance unit
26) 1s positioned in the (horizontally) inner side of a side
face of the fourth base part 14 by the first distance dl when
viewed from above.

[0045]

The dimensions and positional relationship of the £fifth
base part 15 and the fifth resistance unit 25 are determined
such that at least the face of the fifth frames 25a, covering
the sides of the resistor-groups of the fifth resistance unit
25 (the 51st resistor—-group R51 to the 58th resistor-group R58),
opposing another resistance unit {(the third resistance unit 23
or the sixth resistance unit 26) is positioned in the

(horizontally) inner side of a side face of the fifth base part
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15 by the first distance dl when viewed from above.
[0046]

The dimensions and positional relationship of the sixth
base part 16 and the sixth resistance unit 26 are determined
such that at least the face of the sixth frames 26a, covering
the sides of the resistor-groups of the sixth resistance unit
26 (the 61lst resistor-group R61 to the 68th resistor-group R68),
opposing another resistance unit (the fourth resistance unit
24 or the fifth resistance unit 25) is positioned in the
(horizontally) inner side of a side face of the sixth base part
16 by the first distance dl when viewed from above.

[0047]

The terminals of the resistors R of each of the first
resistance unit 21 to the sixth resistance unit 26 project in
the y direction from the frame (the first frame 2la to the sixth

frame 26a) covering the side faces of the resistor-groups of
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each resistance unit. The dimensions of
unit 21 to the sixth resistance unit are determined such that
the projecting length of the terminal is smaller than the first
distance dl.

[0048]

For the first frame 2la to the sixth frame 26a, the face
not opposing another resistance unit may be configured to be
in the inner side of a side face of the respective base part

among the first base part 11 to the sixth base part 16 by the
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first distance dl when viewed from above. In this a case, the
resistance units as well as the base parts can be made of an
identical material, and the first base part 11 to the sixth base
part 16 can be interchangeably positioned.

[0049]

At least one (which is not coupled to the coupling cable
60, which will be described later) of terminals of serially
connected resistors R constituting the resistor-group of each
of the first resistance unit 21, the third resistance unit 23,
and the fifth resistance unit 25 is coupled to the ﬁower source
connector 40 via the coupling switch unit 70, which will be
described later.

At least one (which is not coupled to the coupling cable
60, which will be described) of terminals of serially connected
resistorsRconstituting the resistor-group of each of the second
resistance unit 22, the fourth resistance unit 24, and the sixth
registance unit 26 is mutually coupled at a neutral point.
[0050]

To achieve highly efficient cooling by the cooling fan,
resistorsRof resistor-groups are arrayed in such a manner that,
a regsistor R of a resistor-group comes in the middle between
the resistors R adjacent in the x direction of another
resistor-group adjacent in the z direction. In Figs. 1 and 2,
the resistorsRinthetopstageareillustrated, butillustration

of the resistors R of the second stage and below is omitted.
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[0051]

The first resistance unit 21, the third resistance unit
23, and the fifth resistance unit 25 are disposed along the y
direction with a gap of a third distance d3 or larger between
resistance units. The second resistance unit 22, the fourth
resistanceunit 24, and the sixth resistance unit 26 are disposed
along the y direction with a gap of the third distance d3 or
largerbetweenresistanceunits. Thethirddistanced3islarger
than the distance that creates insulation by separation between
resistance units adjacent in the y direction (for example, the
first resistance unit 21 and the third resistance unit 23). The
third distance d3 is such that a personnel can work in the gap
between the baseparts (orbetweenthe resitanceunits) forwiring
orthelike(forexample,thethirddistancédBbetweenresistance
units is 600 mm, and the width wl between base parts is 510 mm) .

[0052]

The first resistance unit 21 and the second resistance
unit 22 are disposed along the x direction with a gap of the
seconddistanced2 or larger betweenresistanceunits. Thethird
resistanceunit 23 and the fourth resistance unit 24 are disposed
along the x direction with a gap of the second distance dZ or
larger between resistance units. The fifth resistance unit 25
andthe sixthresistanceunit26aredisposedalongthexdirection

with a gap of the second distance d2 or larger between resistance

units. The second distance d2 has the length (for example, 90
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mm) that creates insulation by separation between resistance
units adjacent in the x direction (for example, the first
resistance unit 21 and the second resistance unit 22).
[0053]

The second distance d2 isequal to twice the first distance
dl. The thirddistance d3 is equal to the sum of twice the first
distance dl and the width wl of the gap adjusting member 20 (d2
= dl x 2, d3 = dl x 2 + wl).
[0054]

Even when the first base part 11 and the second base part
12 aredisposed along the x direction without a gap therebetween,
the first resistance unit 21 and the second resistance unit 22
are separated by at least the seconddistance d2 (twice the first
distance dl, i.e. 90mm, or larger). So that insulation between
the first resistance unit 21 and the second resistance unit 22
is maintained even when a high voltage of 6600 V is impressed
on each of the first resistance unit 21 and the second resistance
unit 22.
[0055]

Even when the third base part 13 and the fourth base part
14 aredisposedalong the x direction without a gap therebetween,
the third resistance unit 23 and the fourth resistance unit 24
are separated by at least the seconddistance d2 (twice the first
distancedl, i.e. 90mm, or larger). So that insulation between

the third resistance unit 23 and the fourth resistance unit 24
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is maintained even when a high voltage of 6600 V is impressed
on each of the third resistance unit 23 and the fourth resistance
unit 24.
[0056]

Even when the fifth base part 15 and the sixth base part
16 aredisposedalong the xdirectionwithout a gap therebetween,
the fifth resistance unit 25 and the sixth resistance unit 26
are separated by at least the seconddistance d2 (twice the first
distancedl, i.e., 90mm, or larger). Sothat insulationbetween
the fifth resistance unit 25 and the sixth resistance unit 26
is maintained even when a high voltage of 6600 V is impressed
on each of the fifth resistance unit 25 and the sixth resistance
unit 26.
[0057]

Even when the first base part 11 and the third base part
13 are disposed along the y direction with the gap adjusting
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third resistance unit 23 are separated by at least the third
distance d3 (the sum of twice the first distance dl and the width
wl of the gap adjusting member 20, i.e. 600 mm, or larger). So
that insulation between the first resistance unit 21 and the
third resistance unit 23 is maintained even when a high voltage
of 6600 V is impressed on each of the first resistance unit 21

and the third resistance unit 23.

[0058]
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Since the terminals of the resistors R project in the y
direction from the frames (the first frame 2la and the third
frame 23a) covering side faces of the resistor-groups of each
of the first resistance unit 21 and the third resistance unit
23, the distance between distal ends of the terminals is smaller
than the third distance d3. However, since the gap adijusting
member 20 having the width wl larger than the second distance
d2 is provided therebetween, the distance between distal ends
of the terminals is larger than the second distance d2, and thus
insulation by separation is maintained.

[0059]

Even when the third base part 13 and the fifth base part
15 are disposed along the y direction with the gap adjusting
member 20 without a gap, the third resistance unit 23 and the
fifth resistance unit 25 are separated by at least the third
distance d3 (the sum of twice the first distance dl and the width
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500 mm
that insulation between the third resistance unit 23 and the
fifth resistance unit 25 is maintained even when a high voltage
of 6600 V is impressed on each of the third resistance unit 23
and the fifth resistance unit 25.
[0060]

Since the terminals of the resistors R project in the y
direction from the frames {(the third frame 23a and the fifth

frame 25a) covering side faces of the resistor-groups of each
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of the third resistance unit 23 and the fifth resistance unit
25, the distance between distal ends of the terminals is smaller
than the third distance d3. However, since the gap adjusting
member 20 having the width wl larger than the second distance
d2 is provided therebetween, the distance between distal ends
of the terminals is larger than the second distance d2, and thus
insulation by separation is maintained.
[0061]

Even when the second base part 12 and the fourth base part
14 are disposed along the y direction with the gap adjusting
member 20 without a gap, the second resistance unit 22 and the
fourth resistance unit 24 are separated by at least the third
distance d3 (the sum of twice the first distance dl and the width
wl of the gap adjusting member 20, i.e. 600 mm, or larger). So
that insulation between the second resistance unit 22 and the
fourth resistance unit 24 ismaintained even when a high voltage
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22 and the fourth resistance unit 24.
[0062]

Since the terminals of the resistors R project in the y
direction from the frames (the second frame 22a and the fourth
frame 24a) covering side faces of the resistor-groups of each
of the second resistance unit 22 and the fourth resistance unit
24, the distance between distal ends of the terminals is smaller

than the third distance d3. However, since the gap adjusting
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member 20 having the width wl larger than the second distance
d2 is provided therebetween, the distance between distal ends
of the terminals is larger than the second distance d2, and thus
insulation by separation is maintained.
[0063]

Even when the fourth base part 14 and the sixth base part
16 are disposed along the y direction with the gap adijusting
member 20 without a gap, the fourth resistance unit 24 and the
sixth resistance unit 26 are separated by at least the third
distance d3 (the sum of twice the first distance dl and the width
wl of the gap adjusting member 20, i.e. 600 mm, or larger). So
that insulation between the fourth resistance unit 24 and the
sixth resistance unit 26 is maintained even when a high voltage
of 6000 V is impressed on each of the fourth resistance unit
24 and the sixth resistance unit 26.

[0064]

T ~F A ot atrato - ~ r
1s of the resistors R project in the y

Since the termin
direction from the frames (the fourth frame 24a and the sixth
frame 26a) covering side faces of the resistor-groups of each
of the fourth resistance unit 24 and the sixth resistance unit
26, the distance between distal ends of the terminals is smaller
than the third distance d3. However, since the gap adjusting
member 20 having the width wl larger than the second distance
d2 is provided therebetween, the distance between distal ends

of the terminals is larger than the second distance d2, and thus
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insulation by separation is maintained.
[0065]

The first resistance unit 21 and the second resistance
unit 22 are used for a load test of Rphase. The third resistance
unit 23 and the fourth resistance unit 24 are used for a load
test of S phase. The fifth resistance unit 25 and the sixth
resistance unit 26 are used for a load test of T phase.
[0066]

A sleeve shaped hood (a first hood 3la to a sixth hood
36a) is provided between the cooling fan (the first cooling fan
31 to the sixth cooling fan 36) and the resistance unit (the
first resistance unit 21 to the sixth resistance unit 26) (see
dotted lines illustrated in Figs. 1 and 2). The hood introduces
cooling air from the cooling fan to the resistance unit. The
upper portion of the sleeve shaped hood is positioned in the
inner side of the frame (the first frame Zla to the sixth frame
26a) covering the side faces of the resistor-group in the
lowermost stage, desirably with a separation of 10 mm or larger
between the hood and the frame. The hood and the frame, both
made of an insulating material, can be kept insulated by being
separated from each other without accumulation of dust.
[0067]

Eachof the first resistanceunit 2l tothe sixthresistance
unit 26 meets the requirements (e.g., the number of resistors

R or a resistance value) corresponding to the rated voltage of
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a power source to be tested when conducting a power source load
test under the condition in which the resistance units are not
serially connected.

[0068]

For example, each of the first resistance unit 21 to the
sixthresistanceunit 26 meets the requirements (e.qg., the number
of resistors Ror a resistance value) corresponding to the rated
voltage of a power source to be tested when conducting a load
test of a three phase alternating power source using three
resistance units among the first resistance unit 21 to the sixth
resistance unit 26.

[0069]

The first cooling fan 31 to the sixth cooling fan 36 meet
the requirements (e.qg., coolingperformance of a fan) for cooling
the first resistance unit 21 to the sixth resistance unit 26,

respectively, during a power source load test.

The power source connector 40 includes a vacuum circuit
breaker (VCB) 41, anoperatingunit (not shown), andacontrolling
device 43 such as a CPU. Connection to the power source to be
tested is made via the vacuum circuit breaker 41.

The operatingunit is used for conducting operations, such
as selecting the number of resistor-groups to be connected to
the power source to be tested, changing loads, switching on and

off the power source of the loadtestingapparatus 1, andswitching
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on and off of the first cooling fan 31 to the sixth cooling fan
36.

In response to an operation related to a load instructed
through the operating unit, the controlling device 43 controls
on and off of a switching device (a first switching unit SW1
to an eighth switching unit SW8) of the coupling switch unit
70, which will be described later, to switch the resistor-groups
to be used.

[0071]

The insulator 50 is used to provide insulation between
the resistance unit impressed with a high voltage, that is, the
first resistance unit 21 to the sixth resistance unit 26, and
a peripheral component {(i.e., the first base part 11 to the sixth
base part 16 and the first cooling fan 31 to the sixth cooling

fan 36).

The insulator 50 is used to provide insulation between
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unit 70, which will be described later, as well as between the

main body 71 and the resistance unit.
[0072]

Desirably, the insulator 50 is also provided between the
first resistance unit 21 and the second resistance unit 22, the
third resistance unit 23 and the fourth resistance unit 24, and
the fifth resistance unit 25 and the sixth resistance unit 26

for the purpose of, for example, providing insulation between
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resistance units adjacent along the x direction (see Figs. 2
and 5).
[0073]

The insulator 50 meets the requirements (e.g., a size)
corresponding to the rated voltage of a power source to be tested
when conducting a power source load test using a group of
resistance units including serially connected resistor-groups
of two resistance units adjacent along the x direction with the
second distance d2 therebetween (the first resistance unit 21
and the second resistance unit 22, the third resistance unit
23 and the fourth resistance unit 24, or the fifth resistance
unit 25 and the sixth resistance unit 26). 1In particular, the
dimension in the z direction of the insulator 50 provided beneath
the resistanceunit is equal toor larger than the second distance
dz.

[0074]

Forexample, the insulator 50meets the requirements (e.g.,
a size) corresponding to the rated voltage of a power source
to be tested when conducting a load test of a three phase
alternating power source using three groups of resistance units
each including serially connected resistor-groups of two
resistance units adjacent along the x direction with the second
distance d2 therebetween (the first resistance unit 21 and the
second resistance unit 22, the third resistance unit 23 and the

fourth resistance unit 24, or the fifth resistance unit 25 and
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the sixth resistance unit 26).
[0075]

That is, each insulator 50 meets the requirements
corresponding to twice the rated voltage of the power source
which is to be tested and corresponds to the requirements of
each of the first resistance unit 21 to the sixth resistance
unit 26 and the first cooling fan 31 to the sixth cooling fan
36.

[0076]

For example, when each ¢of the first resistance unit 21
to the sixth resistance unit 26 meets the reqguirements
corresponding to a 6600 V three phase alternating power source,
an insulator 50 which meets the requirements corresponding to
a 13200 V three phase alternating power source is used. 1In this
case, the insulator 50 which is taller by several centimeters
than an insulator which meets the requirements corresponding
to a 6600 V three phase alternating power source 1s use
(00771

The coupling cables 60 are used for detachably coupling,
in a serial manner, (resistors R of) resistor-groups of two
resistance units adjacent along the x direction with the second
distance d2 therebetween. The cables 60 provide two or more
coupling between the resistor-groups adjacent along the x
direc£ion.

[0078]
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The number of the coupling cables 60 to be prepared is
three times the number of stages of resistor-groups of the
resistance unit (in the embodiment, 3 x 8 stages = 24 cables).
Each coupling cable 60 couples the terminals of resistors R of
the resistor-groups of resistance units adjacent in the x
direction, where each coupled terminal is the one close to the
adjacent resistance unit.

[0079]

Blthough the coupling cable 60 provides coupling for every
stage in the described embodiment, at least two among a plurality
of resistor—-groupsmaybe coupledbythecouplingcable 60 instead
of providing coupling for every stage. Thus the switching
control of resistor-groups during a load test is easier than
a configuration coupling two resistance units in serial by only
a single coupling (coupling a terminal of a single resistor R).
However, a larger number of coupling makes switching control
easier.

(00801

Ring terminals (illustrated in a black circle in Figs.
3 and 4) are provided on both sides of the coupling cable 60.
The resistor Rand the coupling cable 60 can detachably be coupled
by hooking the ring terminal on a terminal of the resistor R
and screwing the ring terminal (or fixing with a bolt).
[0081]

Resistor-groups, adjacent in the x direction, of two
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resistance units can be serially coupled by using the coupling
cable 60.
[0082]

In this manner, a group of resistance units provides twice
theresistancevalueofasingleresistanceunit. Inotherwords,
a power source load test of twice the voltage of a power source
subjected to a load test using a single resistance unit can be
conducted using a single group of resistance units.

[0083]

For example, when each of the first resistance unit 21
to the sixth resistance unit 26 meets the requirements
corresponding to a 6600 V three phase alternating power source,
a load test of a 13200 V three phase alternating power source
can be conducted using three groups of resistance units.

[0084]

Avoltage impressed on a group of resistanceunits is twice
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insulator 50 which meets the requirements corresponding to a
voltage impressed on a group of resistance units is used, a
sufficient separation is provided under impression of twice the
voltage, so that insulation between the resistance unit and
peripheral components, such as the first base part 11 to the
sixth base part 16 and the first cooling fan 31 to the sixth

cooling fan 36, and insulation between resistance units are

maintained.
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[0085]

Since each coupling cable 60 is connected to each
resistor~group, switching control of resistor-groups during a
load test is easier than a configuration in which two resistance
units are coupled by only a single coupling (coupling a terminal
of a single resistor R).

[0086]

The first resistance unit 21 to the sixth resistance unit
26 and the first cooling fan 31 to the sixth cooling fan 36 may
be those considered for a voltage of a power source subjected
to a load test that can be performed using a single resistance
unit. Thusthereguirementscanbemeteasierbyusingready-made
products compared to the configuration which meets the
requirements agroupof resistanceunitsby increasing the number
of resistors R and the length of the resistor R of a single
resistance unit.

[0087]

The coupling cable 60 can easily be detached from the
resistors R when using only the first resistance unit 21, the
third resistance unit 23, and the fifth resistance unit 25 (or
only the second resistance unit 22, the fourth resistance unit
24, and the sixth resistance unit 26) for a power source load
test of a voltage lower than the voltage of a load test conducted

with the coupling cables 60 attached.

[0088]
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A separation of the second distance d2 or larger provides
higher insulation between the resistance units disposed along
the x direction than when the resistance units are disposed
without the separation. A separation of the third distance d3
or larger not only provides higher insulation between the
resistance units disposed along the y direction than when the
resistance units are disposed without the separation but also
allows a personnel to easily conduct an operation such as wiring
(particularly, attaching and detaching of the coupling cables
60) in a space between resistance units.

[0089]

The resistor R of each resistance unit extends in the y
direction, so the terminal projects from the frame in the y
direction (projects from a face of the frame normal to the y
direction). No terminal is provided on the face normal to the
% direction of the frame of each resistance unit. So that a
personnel seldom works in a space between resistance units
opposing each other in the x direction. Thus at least adistance
that provides insulation between resistance units opposing each
other in the x direction is required for a separation distance
(the seconddistance d?2). Asdescribedabove, toprovide a space
forwiring, such as wiring cables, the base partsmay be disposed
so as the separation between resistance units to be larger than
the second distance d2.

[0090]
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Because the first base part 11 to the sixth base part 16
are configured separately, the first base part 11 to the sixth
base part 16 can each be transported with the resistance unit
and the cooling fan attached but without being coupled to other
base parts. So that if the total dimensions (width, height,
and depth) of the base part and the resistance unit are smaller
than the entrance width, the height, and the depthof anelevating
machine, suchasanelevator, asetof thebasepart, theresistance
unit, and the cooling fan can be transported in the elevating
machine.

[0091]

After carrying in the base part, the resistance unit, and
the cooling fan, a first work step to an eighth work step, such
as positioning considering the positional relationship among
the base parts, connecting cables between resistance units,
coupling the power source connector 40 to components such as
the first resistance unit 21 need to be conducted as will be
described later. These work steps are easier than securing the
resistance unit and the cooling fan to the base part or wiring
inside the resistanceunit, andthereforecaneasilybe conducted
at the site where the load testing apparatus 1 is set up.
[0092]

Even when the base parts are positioned in a manner making

contact with each other, the resistance units do not touch each

other, maintaining a gap of the second distance d2 or larger,
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because the frame of each resistance unit is positioned in the
inner side than the outer profile of the base part. Thus the
separately provided base parts can easily be disposed,
maintaining insulation between the resistance units.

[0093]

In particular, the second distance d2 can be set to 90
mm or larger in the present invention, and thus the insulation
between adjacent two resistance units can be maintained even
when a voltage of 6600V is impressedon each of the two resistance
units.

[0094]

When anelevatingmachine has dimensions allowing two base
partstobecarriedinatatime, thatis, whenthe totaldimensions
(width, height, and depth) of two sets, each consisting of the
base part, the resistance unit, and the cooling fan, adjoining
inthexdirectionaresmallerthantheentrancewidth, theheight,
and thedepthof theelevatingmachine, the two sets canbe carried
into the elevating machine with the two base parts adjoining
in the x direction (for example, the first base part 11 and the
second base part 12) coupled to each other and the resistance
units mounted on the base parts coupled via coupling cables 60.
[0095]

In this case, the first base part 11 and the second base

part 12 may be integrated, the third base part 13 and the fourth

base part 14 may be integrated, and the fifth base part 15 and
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the sixth base part 16 may be integrated (see Fig. 7). Fig.
7 exemplarily illustrates the first base part 11 and the second
base part 12 integrated into a seventh base part 17, the third
base part 13 and the fourth basepart 14 integrated into an eighth
base part 18, and the fifth base part 15 and the sixth base part
16 integrated into a ninth base part 19

[0096]

In the described embodiment, the resistors R are serially
connected in the resistor-group. Alternatively, some or all
of the resistors R can be connected in parallel by changing the
styleof couplingbetweena terminal of aresistorRandaterminal
of another resistor R. The style of coupling between resistors
Rin the resistor-groupmay be switchedbetween a serial coupling
and aparallel couplingbyusing a shortingbar or via a switching
device. In this case, to meet the requirements of a load test
of a three phase alternating power source under a low voltage,
the number of parallel connections in the resistor-group may
be increased.

[0097]

In the described embodiment, the coupling cables 60 are
used for coupling the resistor-group of a resistance unit and
the resistor-group of another resistance unit. Although, the
coupling member for coupling resistor-groups is not limited to
acable. Forexample, similarlytothe shortingbar that couples

terminals of resistors R, a shorting bar 61 may be used to couple
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a resistor-group to another resistor-group (see Fig. 8).
[0098]

In the described embodiment, the coupling cable 60 or the
shorting bar 61 is directly coupled to the resistor R.
Alternatively, the coupling may be made indirectly via a
switching device 80 including a case 87 filled with an inactive
gas such as nitrogen. The case 87 is embedded with a fixed
connectionpoint 81, amovable connectionpoint 83, and adriving
member 85 that drives the movable connectionpoint 83. (see Figs.
9 to 12).

[0099]

Specifically, the switching device 80 includes the fixed
connectionpoint 81, themovable connectionpoint 83, thedriving
member 85, a leadwire 86, and the case 87. The switching device
80 is provided in the vicinity of the terminal of the resistor

R, in the resistor-group, coupled to the coupling cable 60 or

The terminal projecting outside the case 87 (a first
terminal 8la) from one of the fixed connection points 81 of the
switching device 80 is coupled to the terminal of the resistor
R, and the terminal projecting outside the case 87 (a second
terminal 81b) from another fixed connection point 81 is coupled
to either of the coupling cable 60 and the shorting bar 61. The

resistor R and the first terminal 8la are always coupled to each
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other, whereas the coupling cable 60 or the shorting bar 61 and
the second terminal 81b are coupled to each other when coupling
resistance units. An insulating wall 88 is desirably provided
between the first terminal 8la and the second terminal 8lb to
prevent the coupling cable 60 or the shorting bar 61 from
accidentally making contact with the first terminal 8la when
the coupling cable 60 or the shorting bar 61 is attached to the
second terminal 81b as well as to prevent a short circuit between
the first terminal 8la and the second terminal 81lb (see Fig.
11).

[0101]

The movable connection point 83 is driven by the driving
member 85 to change the state between the on—state, namely when
touching the fixed connection point 81 and the off-state, namely
when not touching the fixed connection point 81. The coupling
cable 60 or the shorting bar 61 is coupled to the second terminal
81lb under the off-state.

[0102]

The driving member 85 is coupled to the controlling device
43 of the power source connector 40 via the lead wire 86 (control
signal line). The contrclling device 43 of the power source
connector 40 controls the operation of the driving member 85
(controls switching between the on-state and the off-state).
[0103]

The case 87 is embedded with the fixed connection point
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81, the movable connection point 83, and the driving member 85,
and the inside of the case 87 is filled with an inactive gas.
[0104]

When the coupling cable 60 or the shortingbar 61 is coupled
to the switching device 80 (the second terminal 81b) under the
off-state in which the fixed connection point 81 is not touching
themovable connectionpoint 83, the riskof givinganelectrical
shock to a user holding the coupling cable 60 or the shorting
bar 61 caused by a current leaking ocutside from the resistance
unit can be reduced.

[0105]

Moreover, since the inactive gas is filled in the case
87, the possibility of a spark occurring between the fixed
connection point 81 and the movable connection point 83 under
the off-state in which the fixed connection point 81 is not
touching the movable connection point 83 (or immediately before
the on-state) is low.
[0106]

Alternatively, cables (afirst cable 82a anda secondcable
82b) projecting outside the case 87 from the fixed connection
point 81 may be provided in place of the first terminal 8la and
the second terminal 81lb (see Fig. 13).

[0107]

An end of the first cable 82a is coupled to one of the

fixed connection points 81, and the other end of the first cable
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82a is coupled to the resistor R. An end of the second cable
82b is coupled to the other one of the fixed connection points
81, and the other end of the second cable 82b is coupled to the
coupling cable 60 or the shorting bar 61.

[0108]

Inside the case 87, the region where the first cable 82a
makes contact with the fixed connection point 81, the region
where the second cable 82bmakes contactwith the fixed connection
point 81, and the region including the fixed connection point
81 and the movable connection point 83 are surrounded by a sealed
container (internalcase) 90. Theinsideof thesealedcontainer
90 is filled with an inactive gas such as nitrogen. The region
between the sealed container 90 and the case 87 at least including
the region between the first cable 8Za and the second cable 82b
is filled with an insulating material such as butyl rubber to
prevent a short circuit between the first cable 82a and the second
cable 82b.

[0109]

InFig. 13, the entire region between the sealed container
90 and the case 87 is filled with an insulating material. The
region filled with the insulating material is illustrated in
a check pattern. The lead wire (control signal line) 86 (not
shown in Fig. 13) composed of a multi-core cable is connected
to a control terminal 89 extending from the driving member 85

at the bottom of the case 87.
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[0110]

The first cable 82a and one of the fixed connection points
81 as well as the second cable 82b and the other fixed connection
point 81 may be provided separately as in Fig. 13 or integrated
so as distal ends of the first cable 82a and the second cable
82btofunctionasthe fixedconnectionpoints 81 thatmake contact
with the movable connection point 83.

[0111]

The wiring between the power source connector 40 and each
resistance unit will now be described. Each of the
resistor-group of the first resistance unit 21 (the 11lth
resistor-group R11 to the 18th resistor-group R18), the
resistor-group of the third resistance unit 23 (the 31lst
resistor-group R31 to the 38th resistor-group R38}), and the
resistor-group of the fifth resistance unit 25 (the 51lst

resistor—-group R51 to the 58th resistor-group R58) is coupled
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the power source connector 4
70 attached to the frame (the first frame 21la, the third frame
23a, and the fifth frame 25a) of each resistance unit.
[0112]
The coupling switch unit 70 includes the main body 71,
the first bus bar 73, an attachment part 75, a second bus bar
77, and the first switching unit SW1l to the eighth switching

unit SWS8.

[0113]
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The main body 71 has a square-C-shape or C-shape cross
sectionandextends inthe zdirection. Inexemplaryembodiment,
the main body 71 has a square-C-shape cross section and 1is
configured with an intermediate part 71la having a face parallel
with the back face of the resistance unit, a first side part
71bl, and a second side part 71b2, the first side part 71lbl and
the second side part 71b2 each extending from the edge of the
intermediate part 71a and having a face parallel with the side
face of the resistance unit. The intermediate part 7l1a, the
first side part 71bl, and the second side part 71b2 together
forms the square-C-shape or C-shape cross section.

[0114]

Evenwhen themainbody 71 is formedof a conductivematerial
such as a stainless steel, a load test current does not flow
in the main body 71 because the main body 71 is separated via
the insulator 50 or the like from the first bus bar 73 or the
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first switching unit SW
which a load test current flows. When themainbody 71 is formed
of aconductivematerial suchasastainlesssteel, itisdesirable
to provide grounding through an earth line extending from, for
example, the first side part 71bl toprotect the internal control
signal line (see Fig. 17).

[0115]

The insulator 50 extending in the y direction is provided

at two or more locations on the outer side of the intermediate
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part 7la (a first face). The first switching unit SW1l to the
eighth switching unit SW8 each having a sleeve part extending
in the y direction are provided between the insulators 50.

The control signal lines of the first switching unit SW1
to the eighth switching unit SW8 are contained in the inner side
of the intermediate part 7la.

[0116]

A cover T7lc formed of a transparent material such as
polycarbonate facing the inner side of the intermediate part
71la is desirably provided so that the control signal lines can
be viewed from outside.

The cover 71lcandthe secondsidepart 71b2maybe integrated
to provide the second side part 71b2 formed of a transparent
material such as polycarbonate. 1In this case, the intermediate
part 7la and the first side part 71bl are integrated.

[0117]

A 1id 71d is desirably provided on
body 71 to prevent intrusion of water or the like. The 1id 71d
is omitted in the drawings other than Figs. 17 and 22.
[0118]

The insulator 50 extending in the x direction is provided
at two or more locations on the first side part 71bl (a second
face perpendicular to the first face). The second side part
71b2 faces the side face of the resistance unit (the first

resistance unit 21, the third resistance unit 23, or the fifth
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resistance unit 25) without making contact.
[0119]

The coupling switch unit 70 is attached to the resistance
unit (the first resistance unit 21, the third resistance unit
23, and the fifth resistance unit 25) with the intermediate part
71a and the first side part 71bl disposed in a manner that the
switching unit is positioned between the first bus bar 73 and
the terminal of the resistor Rwhich is coupled to the switching
unit via the cable.

[0120]

The first bus bar 73 is a copper-made conductive member
extending in the z direction attached to (the first side part
71bl of) the main body 71 via the insulator 50 extending in the
x direction with a certain gap (the second distance d2)
therebetween. One of the power source lines (a U-phase line

LU, a V-phase line LV, and a W-phase line LW) from the power
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The first busbar 73 of the coupling switchunit 70 attached
to the first resistance unit 21 is coupled to the U-phase line
LU. TheU-phaselinelUiscoupledviathevacuumcircuitbreaker
41 to an R-phase terminal of the power source to be tested.

The first busbar 73 of the coupling switchunit 70 attached
to the third resistance unit 23 is coupled to the V-phase line

LV. TheV-phase linelViscoupledviathevacuumcircuitbreaker

41 to an S~phase terminal of the power source to be tested.
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The first busbar 73 of the coupling switchunit 70 attached
to the fifth resistance unit 25 is coupled to the W-phase line
LW. TheW-phaselinelWiscoupledviathevacuumcircuitbreaker
41 to a T-phase terminal of the power source to be tested.
[0121]

The attachment part 75 1s made of a stainless steel, has
an L-shape or square-C-shape cross section, and extends in the
x direction. The attachment part 75 couples the insulator 50,
extending in the y direction, attached to the back face (the
intermediate part 7la) of the main body 71 and couples the back
face of the frame (the first frame 2la, the third frame 23a,
and the fifth frame 25a) of the resistance unit, to attach the
coupling switch unit 70 to the resistance unit (the first
resistance unit 21, the third resistance unit 23, and the fifth
resistance unit 25).

[0122]

The first switching unit SW1l has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals is coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the uppermost
resistor-group (the 11lth resistor-group R11, the 3lst
resistor-group R31, or the 51lst resistor—-group R51) via a cable.

The second switching unit SW2 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the

terminals 1s coupled to the first bus bar 73 via a cable, and
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the other terminal is coupled to the resistor R of the second
uppermost resistor—-group (the 12th resistor—group R12, the 32nd
resistor-group R32, or the 52nd resistor~group R52) via a cable.

The third switching unit SW3 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals is coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the third
uppermost resistor-group (the 13thresistor—-group R13, the 33rd
resistor-group R33, or the 53rd resistor-group R53) via a cable.

The fourth switching unit SW4 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals is coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the fourth
uppermost resistor-group (the 14th resistor—group R14, the 34th
resistor-group R34, or the 54th resistor~group R54) via a cable.

The fifth switching unit SW5 has the same configuration

PR S P R IR, LIt ~ Aavra o~ onNn 41 3 9
as the switching device 80 illustrated in Fig. 13. One of the

terminals 1s coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the fifth
uppermost resistor-group (the 15th resistor~group R15, the 35th
resistor-group R35, or the 55th resistor-group R55) via a cable.

The sixth switching unit SW6 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals is coupled to the first bus bar 73 via a cable, and

the other terminal is coupled to the resistor R of the sixth
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uppermost resistor-group (the 16th resistor—-group R16, the 36th
resistor~group R36, or the 56th resistor~group R56) via a cable.

The seventh switching unit SW7 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals is coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the seventh
uppermost resistor-group (the 17th resistor-group R17, the 37th
resistor~group R37, or the 57th resistor-group R57) via a cable.

The eighth switching unit SW8 has the same configuration
as the switching device 80 illustrated in Fig. 13. One of the
terminals 1s coupled to the first bus bar 73 via a cable, and
the other terminal is coupled to the resistor R of the eighth
uppermost resistor-group (the 18th resistor—-group R18, the 37th
resistor—~group R38, or the 58th resistor-group R58) via a cable.
[0123]

The coupling via a cable between the switching unit and

as well as

~J

ar 73
the resistor R may be made using the cable attached to the fixed
connection point included in the switching device 80 (the first
cable 82a coupled to the first bus bar 73 or the second cable
82b coupled to the resistor) as illustrated in Fig. 13, or
alternatively, using a cable connected to a terminal provided
on the fixed connection point.

[0124]

The control signal lines (corresponding to the lead wire
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86 of the switching device 80) of the first switching unit SW1
to the eighth switching unit SW8 are coupled to the controlling
device 43 of the power source connector 40 through a region
surrounded by the intermediate part 7la, the first side part
71bl, the second side part 71b2, and the cover 7ilc.

The switching unit (the first switching unit SWl to the
eighth switching unit SW8), the cable coupling the switching
unit and the resistor, and the cable coupling the switching unit
andthe firstbusbar 73 areprovidedoutside the region surrounded
by the intermediatepart 71a, the first side part 71bl, the second
side part 71b2, and the cover 7lc.

[0125]

The lead wires 86 constituting the control signal line
include two wires, that is, a plus wire and a minus wire. Plus
wires (eight wires corresponding to the first switching unit
SW1l to the eighth switching unit SW8) are all coupled to the

1 -

controlliing devic Minus wires {eight wires corresponding

[
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to the first switching unit SWl to the eighth switching unit
SW8) are coupled to the second bus bar 77 formed of a copper-made
conductive material extending in the z direction provided in
the main body 71 via the insulator. Oneminus wire is connected
to the controlling device 43 via the second bus bar 77. In the
embodiment as describedabove, theeightpluswires corresponding
to the first switching unit SW1 to the eighth switching unit

SW8 and one minus wire are provided as the control signal lines
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wired between each coupling switch unit 70 and the controlling
device 43. The second bus bar 77 is illustrated in Figs. 19
and 20 in which the inside of the coupling switch unit 70 is
visible.

[0126]

The cables of the control signal lines (plus wires and
a minus wire) may be directly coupled to the switching unit.
Desirably, the cables of the control signal lines may be coupled
to the switching unit via a first connector Cl provided in the
vicinity of each switching unit to make attaching and detaching
easy. Fig. 17 illustrates the portion corresponding to the
control terminal 89 of the first switching unit SWl coupled to
the control signal line via the first connector Cl (first
connectors Cl for the second switching unit SW2 to the eighth
switching unit SW8 are omitted in the drawing).

[0127]

As illustrated in Fig. 22, it may be configured that a
second connector C2 connected to a plurality of control signal
lines (the eight plus wires corresponding to the first switching
unit SW1 to the eighth switching unit SW8 and the minus wire)
is provided outside the coupling switch unit 70 to be coupled
to the coupling switchunit 70 (cables inside the coupling switch
unit 70) so that the second connector C2 is coupled to the first
switching unit SW1l to the eighth switching unit SW8. This

configuration eases wiring of the coupling switch unit 70 and

55



the control signal lines and replacement of the whole coupling
switch unit 70 when a malfunction occurs in any of the switching

units.

[0128]

In response to an operation related to a load instructed
through the operatingunit provided in the power source connector
40, thecontrollingdevice 43 controlsonandoff of the switching
devices (the first switching unit SW1l to the eighth switching
unit SW8) of the coupling switch units 70 attached to the first
resistance unit 21, the third resistance unit 23, and the fifth
resistance unit 25 via the control signal lines to control
switching of the resistor-groups used for a load test.
[0129]

Desirably, control relays (eight control relays
corregsponding to the first switching unit SW1l to the eighth
switching unit SW8) 43a are provided to the controlling device
43 so that the controlling device 43 controls on and off of the
switching devices (the first switching unit SW1l to the eighth
switching unit SW8) via the control relays 43a.

[0130]

Inthis case, as illustrated in Figs. 14 and 15, plus wires
(three sets of eight plus wires each, namely, total of 24 plus
wires) of the control signal lines from the switching units are
distributed by a set of three plus wires to each of the eight

control relays 43a providedon the controlling device 43. Minus
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wires (three sets of a single minus wire each, namely, total
of threeminuswires) of thecontrolsignal lines fromthe coupling
switchunits 70 are eachbranched tobe connected toeight control
relays 43a. The minus wires may be branched to be distributed
to the eight control relays 43a using another bus bar (not shown)
provided in the vicinity of the controlling device 43.
[0131]

Although, in this configuration, wiring around the
controlling device 43 (the eighth work step, which will be
described later) is complicated compared to the configuration
in which the control signal lines coupled to the n~th switching
unit SWn (n takes the number from 1l to 8) of the resistance units
{the first resistance unit 21, the third resistance unit 23,
and the fifth resistanceunit 25) are shorted andonly the control
signal lines including eight plus wires and one minus wire are
coupled to the controlling device 43 (see Figs. 23 and 24), the
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control circuit is protected when
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one of the switching units and thus advantageously reduces an
effect to other switching units (prevents damage to other
switching units).
[0132]

In the configurations illustrated in Figs. 14 and 15 or
in Figs. 23 and 24, the n-th switching units SWn (n takes the
number from 1 to 8) of the coupling switch units 70 attached

to the first resistance unit 21, the third resistance unit 23,
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and the fifth resistance unit 25 are controlled to be set on
or off at a same timing.

[0133]

For example, when the first switching unit SW1l of the
coupling switch unit 70 attached to the first resistance unit
21 is set to the on-state, the first switching units SW1 of the
coupling switch units 70 attached to the third resistance unit
23 and the fifth resistance unit 25 are also set to the on-state.
In this state, electric power is supplied to the 11lth
resistor-group R11 and the 21st resistor—-group R21 from the
R-phase of the power source to be tested, electric power is
supplied to the 31st resistor-group R31 and the 41st
resistor-group R41 from the S-phase of the power source to be
tested, andelectricpower issuppliedtothe 51st resistor-group
R51 and the 6l1st resistor-group R6l from the T-phase of the power
source to be tested (see Fig. 18).

[0134]

Wiring of the load testing apparatus 1 can be completed
by: coupling resistor-groups of three resistance units (the
second resistance unit 22, fourth resistance unit 24, and the
sixthresistanceunit26) atneutral points (the first workstep);
coupling resistor-groups of resistance units adjacent in x
direction (for example, the resistor-group of the first
resistance unit 21 and the resistor-group of the second

resistance unit 22) via the coupling cable 60 (the second work

58



step); attaching the coupling switch unit 70 to each of three
resistance units (the first resistance unit 21, the third

resistance unit 23, and the fifth resistance unit 25) (the third
work step); coupling the switching unit and the resistor-group
via the cable (the fourth work step); wiring the U-phase line
LU between the power scurce connector 40 and the first bus bar
73 0of the coupling switchunit 70 attached to the first resistance
unit 21 (the fifthwork step); wiring the V-phase line LV between
the power source connector 40 and the first bus bar 73 of the
coupling switch unit 70 attached to the third resistance unit
23 (the sixth work step); wiring the W-phase line LW between
the power source connector 40 and the first bus bar 73 of the
coupling switch unit 70 attached to the fifth resistance unit
25 (the seventh work step); and wiring the control signal lines
of the switching units between the power source connector 40
and three coupling switch units 70 (the eighth work step).

rA1 @A

[0135]

The attaching of resistors R in the resistance unit and
coupling of the switching unit and the first bus bar 73 in the
coupling switchunit 70 via the cable canpreviously be completed
before transporting the components to the site where the load
testing apparatus 1 is set up. Thus after positioning the
resistanceunitmountedonthebasepartatapredeterminedplace,
the first work step to the eighth work step are conducted using

the coupling switch unit 70 including the first bus bar 73 and
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the switching unit. In this manner, wiring of components
constituting the load testing apparatus 1 can efficiently be
conducted.

[0136]

In particular, since the coupling switch unit 70 is
attached to the resistance unit so as the switching unit to be
positioned between the first bus bar 73 and the terminal of the
resistor Rwhich is coupled to the switching unit via the cable,
the resistor-group andthe switchingunitaswell astheswitching
unit and the first bus bar 73 canbe coupledusing a short coupling
menmber (e.g., a cable).

[0137]

When the elevating machine has dimensions allowing the
resistanceunitwiththecouplingswitchunit 70 attachedthereto
and the base part to be carried therein, that is, when the total
dimensions (width, height, and depth) of a set consisting of
the base part, the resistance unit with the coupling switch unit
70, and the cooling fan are smaller than the entrance width,
the height, and the depth of the elevating machine, the third
work stepandthe fourthworkstepcanalsobepreviouslyconducted
before transporting the components to the site where the load
testing apparatus 1 is set up.

[0138]
Such configuration advantageously simplifies the wiring

compared to the configuration in which the resistor-groups of
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the resistance units are coupled to the power source connector
40 via cables without using the coupling switch units 70 and
the switching device provided in the power source connector 40
performs switching control of the resistor—groups to be used,

because the number of cables used for coupling the resistance

mnits and the power source connector 40 is reduced by using the
coupling switch unit 70.
[0139]

The first switching unit SW1 to the eighth switching unit
SW8 provided in the coupling switch unit 70 might be damaged
by frequently setting on and off even when each switching unit
is configured as a durable switching device filled inside with
an inactive gas. The maintenance of the embodiment is easy
because the switching unit, which is likely to be damaged than
other components, is provided in the coupling switch unit 70.

[0140]
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Moreover, since the intermedia
switch unit 70 is positioned between the first side part 71bl
of the main body 71 and the side face of the resistance unit,
and the switching unit is attached to the intermediate part 71a,
a space for maintenance, such as replacement and repair of a
switching unit, can easily be secured.

[0141]

Furthermore, since themain body 71 of the coupling switch

unit 70 is detachably attached to the resistance unit via the
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insulator 50 or the attachment part 75, the coupling switch unit
70 including a damaged switching unit can easily be replaced
with a new coupling switch unit 70 to be repaired.

[0142]

The coupling switch unit 70 may be attached to the side
of the resistance unit. Alternatively, if there is a space to
position the coupling switch unit 70 between resistance units
adjacent in the y direction, the coupling switch unit 70 may
be attached to the front or the rear of the resistance unit (see
Fig. 19).

[0143]

In the described embodiment, the coupling switch unit 70
isattachedtotheresistanceunit inthepositional relationship
that the first face (the intermediate part 7l1la) to which the
switching unit is attached is parallel with the back face of
the resistance unit and the second face (the first side part

.

el o T ~ o~ P B . ~ U
h 3 is attached is parallel with

71lb O WilCii tiie

1y 4+ o £
1041 T T

et
LiobL b

us bar 7
the side face of the resistanceunit. Alternatively, in another
embodiment, the coupling switch unit 70 may be attached to the
resistance unit in the positional relationship that the first
face (intermediate part 7la) is parallel with the side face of
the resistance unit and the second face (the first side part
71bl) to which the first bus bar 73 is attached is parallel with

the back face of the resistance unit, with maintaining the

positional relationship that the switching unit is positioned
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between the first bus bar 73 and the terminal of the resistor
R which is coupled to the switching unit via a cable (see Fig.
20) .
[0144]

In the described embodiment, the coupling switch unit 70
is attached to the resistance unit using the insulator 50
extending in the y direction and the attachment part 75.
Alternatively, in another embodiment, the coupling switch unit
70 may be attached to the resistance unit using the insulator
50 extending in the x direction provided on the second side part
71b2 {(see Fig. 21).
[0145]

Intheembodiment, theconfigurationof thecouplingswitch
unit 70 i1s described referring to the load testing apparatus
1 including six resistance units two of which are grouped as

a set.
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not limited to the application to the load testing apparatus
including six resistance units two of which are grouped as a
set. For a load testing apparatus including a set consisting
of one resistance unit and one coupling switch unit 70, wiring
of components constituting the load testing apparatus can be
conducted efficiently by using the coupling switch unit 70

including the first bus bar and the switching unit according

to the embodiment.
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[014¢6]

In the described embodiments illustrated in Figs. 1 to
24, the resistance unit {(a resistance unit having an air inlet
and an exhaust outlet both opening in the vertical direction)
is positioned above the cooling fan that takes in air through
the bottom face and sends cooling air through the top face.
Alternatively, in another embodiment, a resistance unit (a
resistance unit having an air inlet and an exhaust outlet both
opening in the horizontal direction) may be attached via
insulators 50 to the front of a cooling fan that exhausts air
in the horizontal direction to send cooling air from the rear
to the front (see Fig. 25).

[0147]

Fig. 25 illustrates two resistance units (the first
resistance unit 21 and the second resistance unit 22) positioned
beside two base parts (a first base part (a first cooling part)
llandasecondbasepart (asecondcoolingpart) 12) (illustration
of other resistanceunits coupledvianeutral pointsisomitted).
[0148]

In the embodiments illustrated in Figs. 25 and 26,
description will be made with directions defined such that a
horizontal direction along which the first base part (the first
cooling part) 11 and the second base part (the second cooling

part) 12 are disposed is x direction, a horizontal direction

along which the first base part 11 and the first resistance unit
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21 are disposed is y direction, and the direction perpendicular
to both the y and x directions is z direction.
[0149]

In the embodiment illustrated in Figs. 25 and 26 which
will be describedbelow, the resistor Rextends in the horizontal
direction (tobeparallelwiththexdirection). Alternatively,
in another embodiment, the resistor Rmay be positioned toextend
in the vertical direction (to be parallel with the z direction).
[0150]

Insulators 50 are desirably provided between the
resistance unit and a positioning face to support the resistance
unit.

[0151]

Since the cooling fan can take in air from the back face,
the air inlet in the side face of the base part (cooling part)
can be eliminated.
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When the resistance unit and the cooling fan are laterally
positioned, hot air is exhausted in the lateral direction. Thus
it is desirable to provide a duct for exhausting hot air upward
by changing the direction of the exhaust air from the lateral
directiontotheupwarddirection (theducthavingahorizontally
openedairinletandaverticallyopenedexhaust outlet toexhaust
air upward) on the supply air passage in the downstream from

the resistance unit, and to detachably couple the resistance
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unit and the duct with the exhaust outlet of the resistance unit
facing the air inlet of the duct (see Fig. 26).
[0153]

In Fig. 26, the duct is illustrated to be separated from
the resistance unit to showthe internal structure. Inanactual
operation (when conducting a locad test), the air inlet of the
duct and the exhaust outlet of the resistance unit are closely
positioned to prevent leaking out of hot air.

[0154]

Each resistance unit may be configured with
resistor~groups arranged in the y direction (horizontal
direction), where each resistor-group includes resistors R
arrayedalongthezdirection (verticaldirection), eachresistor
R being parallel with the x direction (see Figs. 25 and 26).
Alternatively, resistor-groupsmaybearrangedinthezdirection
(vertical direction), where each resistor-group includes
resistorsRarrayedalongtheydirection (horizontaldirection),
each resistor R being parallel with the x direction (see Fig.
27). Inanyof the cases, the load condition of the power source
to be tested i1s changed by switching the resistor—~groups to be
used.

[0155]

Inany of the cases, the face of the frame of the resistance
unit (the face forming the outer profile of the resistance unit,

but not the front face nor the back face including the air inlet
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or the exhaust outlet) that at least faces the adjacent resistance
unit ispositionedinthe inner sideof theside face (face forming
the outer profile of the cooling part, but not the front face
nor the back face including the air inlet or the exhaust ocutlet)
of the base part (cooling part) by the first distance dl.
[0156]

Inany of the cases, the couplingswitchunit 70 is attached
to the resistance unit in the positional relationship that the
switching unit is positioned between the first bus bar 73 and
the terminal of the resistor Rwhich is coupled to the switching
unit via the cable.

[0157]

In any of the cases, transportation may be conducted with
the resistance unit mounted on the base part (cooling part)
(vertically turned position of Figs. 25 to 27) considering the
internal space of the elevating machine.

Reference Signs List
[0158]

1 dry load testing apparatus

11 to 19 first base part to ninth base part

20 gap adjusting member

21 to 26 first resistance unit to sixth resistance unit

2la to 26a first frame to sixth frame

31 to 36 first cooling fan to sixth cooling fan

31la to 36a first hood to sixth hood
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40 power source connector
41 wvacuum circuit breaker
43 controlling device

43a control relay

50 dinsulator

60 coupling cable

61 shorting bar

70 coupling switch unit
71 main body

71la intermediate part
71b1, 71b2 first side part, second side part
7lc cover

71d 1lid

73 first bus bar

75 attachment part

77 second bus bar

81 fixed connection point

8la, 8lb first terminal, second terminal
82a, 82b first cable, second cable

83 movable connection point

85 driving member

86 lead wire

87 case

88 insulating wall
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89 control terminal

90 sealed container (internal case)

Cl, C2 first connector, second connector
dl to d3 first distance to third distance

SW1l to SW8 first switchingunit to eighth switching unit
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CLAIMS
1. A load testing apparatus comprising:
a resistance unit configured with a plurality of
resistor~groups arranged in stages, each resistor-group

including an array of resistors; and

Q2

a coupling switch unit including a main body, a switchin
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
to a first terminal of the switching unit and one of power source
lines from a power source subjected to the load test, wherein

aterminal of the resistor of theresistor-groupis coupled
to a second terminal of the switching unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus

Nm o s o e R
bar and the second £

the coupling switch unit is detachably attached to the
resistanceunit soas the switchingunit tobe positionedbetween
the first bus bar and the terminal of the resistor coupled to

the switching unit via a cable.

2. The load testing apparatus according to claim 1, wherein
the main body includes an intermediate part having a face

parallel with a back face of the resistance unit, and a first
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side part and a second side part both having a face parallel
with a side face of the resistance unit,

the intermediate part constitutes the first face,

the first side part constitutes the second face, and

the intermediate part, the first side part, and the second
side part together form a square-C-shape or C-shape cross

section.

3. The load testing apparatus according to claim 2, wherein
an insulator extending in y direction is attached to the

intermediate part,

an attachment part is attached to the insulator extending
in y direction, and

the main body is attached to the resistance unit via the

insulator extending in the y direction and the attachment part.
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the switching unit, a cable that couples the switching
unit and the resistor, and a cable that couples the switching
unitandthe firstbusbarareprovidedoutside aregionsurrounded
by the intermediate part, the first side part, and the second
side part, and

a control signal line for the switching unit runs through
the region surrounded by the intermediate part, the first side

part, and the second side part, to be coupled to a controlling
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device that controls the switching unit.

5. The load testing apparatus according to claim 4, wherein
the control signal line is detachably coupled to the switching

unit via a connector.

6. The load testing apparatus according to claim 1, wherein

the switching unit includes a first cable as the first
terminal and a second cable as the second terminal both extending
frominside a caseof the switchingunit, the first cable coupling
a fixed connection point and the first bus bar, the second cable
coupling another fixed connection point and the resistor,

a region including the fixed connection points and a
movable connectionpoint inside the caseiscoveredbyaninternal

case,

an inactive gas is filled inside the internal case, and
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cable included in a region between the case and the internal

case is filled with an insulating material.

7. The load testing apparatus according to claim 1, wherein
the resistor-group is configured with a plurality of

resistorseachextendinginydirectionarrayedalongxdirection

tobe connected in a serial manner, the xdirectionbeingvertical

to the y direction.
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8. A load testing apparatus comprising:

a first resistance unit configured with a plurality of
resistor-groups arranged in stages, each resistor-group
including an array of resistors;

asecondresistanceunitprovidedseparately fromthe first
resistance unit and configured with the plurality of
resistor~groups arranged in stages;

a coupling member that couples the resistor-group of the
first resistance unit and the resistor-group of the second
resistance unit; and

a coupling switch unit including a main body, a switching
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
toa first terminal of the switching unit and one of power source

lines from a power source subjected to the load test, wherein

avmiral ,\f tkf\

+ D e
a terminaa © ne resisto

w~ ~F e
VUi U4 4

the resistor-group ©
first resistance unit is coupled to a second terminal of the
switching unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus

bar and the second face, and

the coupling switch unit is detachably attached to the
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first resistance unit so as the switching unit to be positioned
between the first bus bar and the terminal of the resistor coupled

to the switching unit via a cable.

9. A coupling switch unit for a load testing apparatus, the
coupling switch unit being attached to a resistance unit
configuredwithapluralityofresistor-groupsarrangedinstages,
eachresistor-groupincludinganarrayofresistors, thecoupling
switch unit comprising:

a main body;

a switchingunit for controlling resistor-groups used for
a load test among the plurality of resistor-groups; and

afirstbusbarcoupledtoa first terminal of the switching
unit and one of power source lines from a power source subjected
to the load test, wherein

aterminal of the resistor of theresistor-group iscoupled
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unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus
bar and the second face, and

the coupling switch unit is detachably attached to the

resistance unit so as the switchingunit tobe positionedbetween

the first bus bar and the terminal of the resistor coupled to
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the switching unit via a cable.

10. A load testing apparatus comprising:

a resistance unit configured with a plurality of arranged
resistor-groups each including an array of resistors; and

a coupling switch unit including a main body, a switching
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
toa first terminal of the switching unit and one of power source
lines from a power source subjected to the load test, wherein

aterminal of theresistor of theresistor-group is coupled
to a second terminal of the switching unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus

o oarmA A A
bar and the second

the coupling switch unit is detachably attached to the
resistance unit soas the switchingunit tobe positionedbetween
the first bus bar and the terminal of the resistor coupled to

the switching unit via a cable.

11. A load testing apparatus comprising:
a first resistance unit configured with a plurality of

arranged resistor-groups each including an array of resistors;
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asecondresistanceunitprovidedseparatelyfromthe first
resistance unit and configured with the plurality of arranged
resistor-groups;

a coupling member that couples the resistor-group of the
first resistance unit and the resistor-group of the second
resistance unit; and

a coupling switch unit including a main body, a switching
unit for controlling resistor-groups used for a load test among
the plurality of resistor-groups, and a first bus bar coupled
toa first terminal of the switching unit and one of power source
lines from a power source subjected to the load test, wherein

a terminal of the resistor of the resistor-group of the
first resistance unit is coupled to a second terminal of the
switching unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached

o PR |

e secona

PRGNS UR R |

Ty o mm dm g mm e [ |
dr pbellly Liallled LO LI

to the first face, the first bus
face via an insulator with a certain gap between the first bus
bar and the second face, and

the coupling switch unit is detachably attached to the
first resistance unit so as the switching unit to be positioned

between the first bus bar and the terminal of the resistor coupled

to the switching unit via a cable.

12. A coupling switch unit for a load testing apparatus, the
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coupling switch unit being attached to a resistance unit
configured with a plurality of arranged resistor—-groups each
including an array of resistors, the coupling switch unit
comprising:

a main body;

a switchingunit for controlling resistor-groups used for
a load test among the plurality of resistor-groups; and

afirstbusbar coupledtoa first terminal of the switching
unit and one of power source lines from a power source subjected
to the load test, wherein

aterminal of theresistorof theresistor-groupiscoupled
to a second terminal of the switching unit,

the main body includes a first face and a second face
vertical to the first face, the switching unit being attached
to the first face, the first bus bar being attached to the second
face via an insulator with a certain gap between the first bus
bar and the secon

the coupling switch unit is detachably attached to the
resistance unit soas the switchingunit tobe positionedbetween

the first bus bar and the terminal of the resistor coupled to

the switching unit via a cable.
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