
DESCRIPTION 

LOAD TESTING APPARATUS 

Technical Field 

[0001] 

The present invention relates to a load testing 

apparatus. 

Background Art 

[0002] 

Conventionally, as in Patent Literature 1, an 

apparatus that stops energization to a resistor in a case 

where a current flowing through the resistor or the like is 

abnormal in a load test has been proposed. 

Citation List 

Patent Literature 

[0003] 

Patent Literature 1: JP 2000-019231 A 

Summary of Invention 

Technical Problem 

[0004] 

However, abnormality detection of the load testing 

apparatus including various units, such as a cooling fan, 
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cannot be appropriately performed only by detecting the 

current flowing through the resistor or the like. 

[0005] 

Therefore, an object of the present invention is to 

provide a load testing apparatus capable of appropriately 

performing abnormality detection therein. 

Solution to Problem 

[0006] 

A load testing apparatus according to the present 

invention includes: a resistive unit that includes one or 

more resistor groups having a plurality of resistors and is 

connected with a power source to be tested for a load test; 

a cooling fan that cools the resistors in the resistive 

unit; and a control unit, wherein the resistive unit is 

provided with a current/voltage detection part that detects 

a current flowing through or a voltage applied to the 

resistors, the resistor groups, or the resistive unit and a 

temperature detection part that detects an exhaust 

temperature at a downstream of the resistive unit, a 

rotation state detection part that detects a rotation state 

of the cooling fan is provided in the cooling fan, and the 

control unit performs off control that stops power supply 

from the power source to be tested to the resistive unit 
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based on information from the current/voltage detection 

part, information from the temperature detection part, and 

information from the rotation state detection part. 

[0007] 

The control unit performs the off control after 

detecting the operating condition of the cooling fan by the 

rotation state detection part, the condition of the current 

or the voltage by the current/voltage detection part, and 

the exhaust temperature by the temperature detection part. 

Accordingly, in a case where a malfunction has occurred in 

the load testing apparatus, the control unit stops the 

power supply from the power source to be tested to the load 

testing apparatus (the resistive unit). As a result, 

abnormality detection inside the load testing apparatus is 

appropriately performed, and a further failure of the load 

testing apparatus (particularly, the resistive unit) can be 

prevented. 

[0008] 

Preferably, the load testing apparatus further 

includes: a current/voltage warning part indicating by at 

least one of light and sound that the off control is based 

on the information from the current/voltage detection part; 

a temperature warning part indicating by at least one of 

light and sound that the off control is based on the 

information from the temperature detection part; and a 
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cooling fan warning part indicating by at least one of 

light and sound that the off control is based on the 

information from the rotation state detection part. 

[0009] 

Particularly, by performing the warning to indicate 

the malfunctioning place, it is possible to grasp whether 

it is an operation failure of the cooling fan, a 

malfunction of the resistive unit, the other malfunction 

(or an overall malfunction), or the like, and the 

malfunction can be easily improved. 

[0010] 

Still preferably, the resistive unit has the two or 

more resistor groups, the resistor group includes two or 

more selection switches that are used for selecting whether 

or not the power from the power source to be tested is 

supplied, the current/voltage detection part is provided 

for every resistor group, and as the current/voltage 

warning part, a lighting device is provided in a vicinity 

of each of the two or more selection switches. 

[0011] 

Particularly, by performing the warning to indicate 

the malfunctioning place, it is possible to visually 

recognize whether it is an operation failure of the cooling 

fan, a malfunction of the resistive unit (and which 

resistor group has the malfunction), the other malfunction 
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(or an overall malfunction), or the like, and the 

malfunction can be easily improved. 

[0012] 

Still preferably, for the resistor group which has 

been selected as a power supply object from the power 

source to be tested via the selection switch, a 

determination is made as to whether or not a value of a 

current flowing through the resistor group or a value of a 

voltage applied to the resistor group is within a range 

during normal operation, and for the resistor group which 

has not been selected as the power supply object from the 

power source to be tested, a determination is made as to 

whether or not the current flows through the resistor group 

or whether or not the voltage is applied to the resistor 

group. 

[0013] 

Further preferably, an exhaust lid that opens when 

being used is provided at an exhaust port at the downstream 

of the resistive unit, an exhaust opening detection part 

that detects an opened/closed state of the exhaust lid is 

provided at the exhaust port or the exhaust lid, and the 

control unit performs the off control based on the 

information from the current/voltage detection part, the 

information from the temperature detection part, the 

information from the rotation state detection part, and 
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information from the exhaust opening detection part. 

[0014] 

Still preferably, an intake lid that opens when being 

used is provided at an intake port of the cooling fan, an 

intake opening detection part that detects an opened/closed 

state of the intake lid is provided at the intake port or 

the intake lid, the control unit performs the off control 

based on the information from the current/voltage detection 

part, the information from the temperature detection part, 

the information from the rotation state detection part, the 

information from the exhaust opening detection part, and 

information from the intake opening detection part. 

[0015] 

Further preferably, an opening operation of the 

exhaust lid is performed by driving an actuator, the off 

control is started after a time needed to open the exhaust 

lid by the actuator has passed since a main power source of 

the load testing apparatus is turned on. 

[0016] 

A load testing apparatus according to the present 

invention includes: a resistive unit that includes one or 

more resistor groups having a plurality of resistors and is 

connected with a power source to be tested for a load test; 

a cooling fan that cools the resistors in the resistive 

unit; and a control unit, wherein an exhaust lid that opens 
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when being used is provided at an exhaust port at a 

downstream of the resistive unit, an exhaust opening 

detection part that detects an opened/closed state of the 

exhaust lid is provided at the exhaust port or the exhaust 

lid, and the control unit performs off control that stops 

power supply from the power source to be tested to the 

resistive unit based on information from the exhaust 

opening detection part and at least one of information 

about a current flowing through or a voltage applied to the 

resistors, the resistor groups, or the resistive unit, 

information about an exhaust temperature at the downstream 

of the resistive unit, and information about a rotation 

state of the cooling fan. 

[0017] 

Preferably, the load testing apparatus further 

includes a protective relay that performs the off control 

based on information about a current flowing through a 

power source line from a power source for driving that 

supplies power driving the cooling fan or a voltage applied 

from the power source for driving to the load testing 

apparatus via the power source line. 

[0018] 

Abnormality detection of a power supply source (an 

auxiliary power source or a cable) is performed based on a 

power supply state from the auxiliary power source serving 
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as a source of driving the respective units of the load 

testing apparatus. In a case where the power supply from 

the auxiliary power source is performed normally, the power 

supply from the power source to be tested is enabled. 

Accordingly, it is possible to perform the abnormality 

detection or the load test of the load testing apparatus 

correctly. 

Advantageous Effects of Invention 

[0019] 

As described above, according to the present 

invention, the load testing apparatus capable of 

appropriately performing the abnormality detection therein 

can be provided. 

Brief Description of Drawings 

[0020] 

Fig. 1 is a perspective view that illustrates a 

configuration of a load testing apparatus in a present 

embodiment. 

Fig. 2 is an exemplary diagram that illustrates a 

configuration of the load testing apparatus. 

Fig. 3 is an exemplary diagram that illustrates a 

circuit configuration of a resistive unit. 

Fig. 4 is a flowchart that illustrates an operation 
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( 

procedure of off control. 

Fig. 5 is an exemplary diagram that illustrates a 

configuration of an operation unit. 

Fig. 6 is an exemplary diagram that illustrates a 

configuration of the operation unit in a form where a 

display device is provided in the operation unit. 

Fig. 7 is a side view of a load testing apparatus for 

a low voltage using the off control in the present 

embodiment. 

Fig. 8 is a side view of a load testing apparatus for 

a high voltage using the off control in the present 

embodiment. 

Fig. 9 is an exemplary diagram that illustrates a 

configuration of a load testing apparatus provided with a 

protective relay. 

Description of Embodiments 

[0021] 

The present embodiment will be described below by 

using the drawings. A load testing apparatus 1 in a first 

embodiment includes a cooling fan 10, a resistive unit 20, 

a housing 30, a main switch 50, an operation unit 60, and a 

control unit 80, and is used for performing a load test of 

a power source device (power source to be tested), such as 

a generator (see Figs. 1 to 6). 
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[0022] 

The cooling fan 10 is a device that feeds cooling air 

to the resistive unit 20, and the resistive unit 20 is 

disposed above the cooling fan 10. 

[0023] 

A rotation state detection part 10a, such as a fiber 

sensor, a laser sensor, a photoelectric sensor, or a wind 

pressure sensor, that detects a rotation state of a fan is 

provided in the cooling fan 10. 

[0024] 

The rotation state detection part 10a detects a 

rotation number of the cooling fan 10 and transmits 

information about the rotation number to the control unit 

80. 

[0025] 

The resistive unit 20 is a unit provided with one or 

more resistor groups where a plurality of bar-shaped 

resistors extending in a horizontal direction is aligned 

with a predetermined interval therebetween and is connected 

in series or in parallel. During the load test, power from 

the power source to be tested is supplied to a portion or 

the whole of the resistor groups. 

The resistor is not limited to a resistor constituted 

by an electrical heating wire and may be a resistor, such 

as a battery, that is capable of accumulating power inside. 
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[0026] 

The resistive unit 20 is provided with a 

current/voltage detection part 20a that detects a current 

flowing through the resistor or a voltage applied to the 

resistor by connecting with a bus bar or an electric cable 

connected to the resistor, such as an ammeter or a 

voltmeter, and a temperature detection part 20b that 

detects an exhaust temperature of an upper portion of the 

resistive unit 20. 

[0027] 

The current/voltage detection part 20a detects the 

current flowing through the resistor or the voltage applied 

to the resistor and transmits information about the current 

or the voltage to the control unit 80. It is desirable 

that the current/voltage detection part 20a be in a form of 

being disposed at every resistor group. However, it is 

possible to be in a form where the only one current/voltage 

detection part 20a is disposed at a portion of a previous 

stage where the power supplied from the power source to be 

tested via the main switch 50 is distributed to each 

resistor group. Further, it is possible to be in a form 

where the current/voltage detection part 20a is disposed at 

each and every resistor configuring the resistor group. 

[0028] 

The present embodiment gives an example where the 

11 



current/voltage detection part 20a is disposed at every 

resistor group. Since switches (a first switch SI to a 

fourth switch S4) of a selection switch 60b are provided 

only by the number of the resistor groups (four in the 

present embodiment), there is a merit that the resistor 

group having a malfunctioning place is easily indicated. 

[0029] 

Further, in a case where the power source to be 

tested is a three-phase AC power source, it is desirable 

that the current or the voltage be detected by every U-

phase resistor, V-phase resistor, and W-phase resistor in 

the resistor group. However, it is possible to be in a 

form where each of the only three current/voltage detection 

parts 20a is disposed at every U-phase, V-phase, and W-

phase at a portion of the previous stage where the power 

supplied from the power source to be tested via the main 

switch 50 is distributed at every resistor group. 

[0030] 

The present embodiment gives an example where a total 

of four resistor groups consisting of two resistor groups 

(a first resistor group Gl, a second resistor group G2) 

with a rated capacity of 5 kW and two resistor groups (a 

third resistor group G3, a fourth resistor group G4) with a 

rated capacity of 10 kW are provided for a load test of the 

three-phase AC power source. 
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[0031] 

Each resistor group is provided with two resistors (a 

first resistor Ri, a second resistor R2) connected in 

series for the U-phase that connects with an R-phase 

terminal of the power source to be tested, two resistors (a 

third resistor R3, a fourth resistor R4) connected in 

series for the V-phase that connects with an S-phase 

terminal of the power source to be tested, two resistors (a 

fifth resistor R5, a sixth resistor R6) connected in series 

for the W-phase that connects with a T-phase terminal of 

the power source to be tested, and a switching device (a 

relay) SW between the first resistor Ri and second resistor 

R2, between the third resistor R3 and the fourth resistor R4, 

and between the fifth resistor R5 and the sixth resistor R6. 

[0032] 

The switching device SW is on/off controlled 

corresponding to on/off operation of the first switch SI to 

the fourth switch S4, which will be described below, and 

causes the current to flow through the corresponding 

resistor in an on state. 

As illustrated in Fig. 3, the switching device SW may 

be a triple-unit switch where a relay for the U-phase, a 

relay for the V-phase, and a relay for the W-phase on/off 

operate by linking with each other, or may be a single-unit 

switch where the respective relays on/off operate 
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independently. 

[0033] 

One terminal of the second resistor R2 in each 

resistor group is connected with a line UB for the U-phase 

that extends from a U-phase terminal Ui that connects with 

the R-phase terminal of the power source to be tested, one 

terminal of the fourth resistor R4 therein is connected 

with a line VB for the V-phase that extends from a V-phase 

terminal Vi that connects with the S-phase terminal of the 

power source to be tested, and one terminal of the sixth 

resistor R6 therein is connected with a line WB for the W-

phase that extends from a W-phase terminal Wx that connects 

with the T-phase terminal of the power source to be tested. 

[0034] 

One terminal of the first resistor Rx in each 

resistor group, one terminal of the third resistor R3 

therein, and one terminal of the fifth resistor R5 therein 

are short-circuited. 

[0035] 

However, the number of the resistor groups, the rated 

voltages or the rated capacities thereof, the wiring of the 

resistors, and the switching devices SW are not limited to 

the aforementioned configuration. 

[0036] 

In a case of detecting the current, a form where an 
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ammeter for the U-phase is provided at a portion of the 

switching device SW in each resistor group that connects 

with the first resistor Ri, an ammeter for the V-phase is 

provided at a portion thereof that connects with the third 

resistor R3, and an ammeter for the W-phase is provided at 

a portion thereof that connects with the fifth resistor R5 

is considered as an installation example of the 

current/voltage detection part 20a. 

[0037] 

In a case of detecting the voltage, a form where a 

voltmeter whose ends are connected to one terminal of the 

first resistor Rx and one terminal of the second resistor 

R2 in each resistor group is provided, a voltmeter whose 

ends are connected to one terminal of the third resistor R3 

and one terminal of the fourth resistor R4 therein is 

provided, and a voltmeter whose ends are connected to one 

terminal of the fifth resistor R5 and one terminal of the 

sixth resistor R6 therein is provided is considered as an 

installation example of the current/voltage detection part 

20a. 

[0038] 

However, the number of the resistor groups, the rated 

voltages or the rated capacities thereof, the wiring of the 

resistors, and the arrangements of the ammeters or the 

voltmeters are not limited to the aforementioned 
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configuration. 

[0039] 

Further, the current/voltage detection part 20a may 

be in a form of detecting at least one of the current and 

the voltage. However, in order to accurately detect an 

abnormality, it is desirable that the current/voltage 

detection part 20a be in a form of detecting both the 

current and the voltage. 

[0040] 

The temperature detection part 20b detects the 

exhaust temperature of the upper part (downstream) of the 

resistive unit 20 and transmits information about the 

exhaust temperature to the control unit 80. 

[0041] 

The housing 30 is a case that holds the load testing 

apparatus, such as the cooling fan 10, the resistive unit 

20, the main switch 50, the operation unit 60, and the 

control unit 80. In the housing 30, an intake port 31 is 

provided on a lower side surface (upstream) of the cooling 

fan 10, and an exhaust port 33 is provided on an upper side 

(downstream) of the resistive unit 20. 

[0042] 

An intake lid 32 that is opened when being used and 

closed when not being used is provided at the intake port 

31, and an exhaust lid 34 that is opened when being used 
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and closed when not being used is provided at the exhaust 

port 33. 

[0043] 

The intake lid 32 is opened and closed via a first 

actuator 32a that operates by linking with on/off operation 

of the operation unit 60. The intake lid 32 is provided 

with an intake opening detection part 32b that is 

structured by a proximity sensor, a limit switch, or the 

like. The intake opening detection part 32b detects an 

opened/closed state of the intake lid 32, i.e., whether the 

intake port 31 is opened. It should be noted that the 

opening/closing is not limited to automatic opening/closing 

using the first actuator 32a and may be in a form of 

manually opening and closing the intake lid 32. 

[0044] 

The intake opening detection part 32b detects whether 

or not the intake lid 32 is opened and transmits 

information about whether or not the intake lid 32 is 

opened to the control unit 80. However, the intake opening 

detection part 32b may have a form of detecting a degree of 

opening/closing of the intake lid 32 further minutely. 

[0045] 

The exhaust lid 34 is opened and closed via a second 

actuator 34a that operates by linking with the on/off 

operation of the operation unit 60. The exhaust lid 34 is 
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provided with an exhaust opening detection part 34b that is 

structured by a proximity sensor, a limit switch, or the 

like. The exhaust opening detection part 34b detects an 

opened/closed state of the exhaust lid 34, i.e., whether 

the exhaust port 33 is opened. It should be noted that the 

opening/closing is not limited to automatic opening/closing 

using the second actuator 34a and may be in a form of 

manually opening and closing the exhaust lid 34. 

[0046] 

The exhaust opening detection part 34b detects 

whether or not the exhaust lid 34 is opened and transmits 

information about whether or not the exhaust lid 34 is 

opened to the control unit 80. However, the exhaust 

opening detection part 34b may have a form of detecting a 

degree of opening/closing of the exhaust lid 34 further 

minutely. 

[0047] 

In the present embodiment, description is given of a 

form where any of the intake lid 32 and the exhaust lid 34 

is configured by a hinged door via a hinge. However, the 

intake lid 32 or the exhaust lid 34 may be in a form of 

being configured by the other door structure, such as a 

sliding door. 

[0048] 

The main switch 50 is constituted by a VCB (Vacuum 
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Circuit Breaker) and the like, and is connected between the 

resistive unit 20 and the power source to be tested 

(provided on the line UB for the U-phase, on the line VB 

for the V-phase, and on the line WB for the W-phase). The 

power from the power source to be tested is supplied to the 

resistive unit 20 in an on state, and the power supply from 

the power source to be tested to the resistive unit 20 is 

stopped in an off state. 

[0049] 

While the load testing apparatus 1 operates normally, 

the main switch 50 is in the on state. In a case where the 

control unit 80 determines that any of the members 

configuring the load testing apparatus 1 is not operated 

normally (in a case where an abnormality is detected) based 

on the information from the respective detection parts, the 

main switch 50 is turned off, i.e., off control that stops 

the power supply from the power source to be tested to the 

resistive unit 20 is performed. 

[0050] 

The operation unit 60 is provided with an on/off 

operation switch 60a that turns on or off a power source of 

the load testing apparatus 1 and the selection switch 60b 

(the first switch SI to the fourth switch S4) that adjusts 

a load amount (selects the resistor group where the power 

supply from the power source to be tested is performed). 
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[0051] 

When the on/off operation switch 60a is operated and 

the main power source of the load testing apparatus 1 is 

turned on, based on power supplied from a power source for 

driving the load testing apparatus (auxiliary power source), 

the first actuator 32a operates to open the intake lid 32, 

and the second actuator 34a operates to open the exhaust 

lid 34. The fan in the cooling fan 10 is rotated to feed 

air taken in from an opening part of the intake lid 32 to 

the resistive unit 20 disposed above. Further, based on 

the power supplied from the power source for driving the 

load testing apparatus (auxiliary power source), the 

control unit 80, the rotation state detection part 10a, the 

current/voltage detection part 20a, the temperature 

detection part 20b, the intake opening detection part 32b, 

and the exhaust opening detection part 34b operate. 

[0052] 

It is possible to have a form where an on/off switch 

for the cooling fan 10 is provided separately from the 

on/off operation switch 60a, the on/off operation switch 

60a is operated, and in a state in which the main power 

source of the load testing apparatus 1 is turned on, the 

on/off switch for the cooling fan 10 is operated to start 

rotation of the fan in the cooling fan 10. 

[0053] 
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After the main power source of the load testing 

apparatus 1 is turned on, the selection switch 60b (the 

first switch SI to the fourth switch S4) is operated to 

enable energization to the resistive unit 20. In this 

state, the main switch 50 is turned on, the switching 

device SW of the resistor group corresponding to the 

selection switch 60b (the first switch SI or the like) that 

has selected the energization is turned on, and the power 

is supplied from the power source to be tested connected 

via the main switch 50 to the resistor group that can be 

energized in the resistive unit 20. 

[0054] 

For example, in a case where the first switch SI and 

the second switch S2 are turned on and the third switch S3 

and the fourth switch S4 are turned off, the switching 

devices SW of the first resistor group G1 and the second 

resistor group G2 with the rated capacity of 5 kW 

corresponding to the first switch SI and the second switch 

S2 are turned on, and the power from the power source to be 

tested is supplied to the first resistor group G1 and the 

second resistor group G2. The switching devices SW of the 

third resistor group G3 and the fourth resistor group G4 

with the rated capacity of 10 kW corresponding to the third 

switch S3 and the fourth switch S4 are turned off, and the 

power from the power source to be tested is not supplied to 

21 



the third resistor group G3 and the fourth resistor group 

G4 . 

[0055] 

The operation unit 60 is provided with an intake lid 

warning part 61a, an exhaust lid warning part 61b, a 

cooling fan warning part 61c, a current/voltage warning 

part 61d, and a temperature warning part 61e. The intake 

lid warning part 61a, the exhaust lid warning part 61b, the 

cooling fan warning part 61c, the current/voltage warning 

part 61d, or the temperature warning part 61e performs an 

output for warning, according to a malfunction of a state 

of the member corresponding to the intake lid warning part 

61a, the exhaust lid warning part 61b, the cooling fan 

warning part 61c, the current/voltage warning part 61d, or 

the temperature warning part 61e. 

[0056] 

The intake lid warning part 61a is provided in a 

vicinity of an "Intake lid" column provided in the 

operation unit 60. In a case where the intake lid 32 is 

not sufficiently opened, the intake lid warning part 61a 

lights for warning to indicate by light that off control is 

based on the information from the intake opening detection 

part 32b. 

[0057] 

The exhaust lid warning part 61b is provided in a 
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vicinity of an "Exhaust lid" column provided in the 

operation unit 60. In a case where the exhaust lid 34 is 

not sufficiently opened, the exhaust lid warning part 61b 

lights for warning to indicate by light that off control is 

based on the information from the exhaust opening detection 

part 34b. 

[ 0058] 

The cooling fan warning part 61c is provided in a 

vicinity of a "Cooling fan" column provided in the 

operation unit 60. In a case where the cooling fan 10 does 

not operate normally, the cooling fan warning part 61c 

lights for warning to indicate by light that off control is 

based on the information from the rotation state detection 

part 10a. 

[0059] 

The first warning part 61dl to the fourth warning 

part 61d4 included in the current/voltage warning part 61d 

are respectively provided in vicinities of the first switch 

SI to the fourth switch S4. In a case where values of 

currents flowing through the first resistor group G1 to the 

fourth resistor group G4 corresponding to the first switch 

SI to the fourth switch S4 or values of a voltages applied 

to the resistor groups are not normal, any of the first 

warning part 61dl to the fourth warning part 61d4 lights 

for warning to indicate by light that off control is based 
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on the information from the current/voltage detection part 

2 0a. 

[0060] 

For example, in a case where the value of the current 

flowing through the first resistor group G1 corresponding 

to the first switch SI is not normal, the first warning 

part 61dl, of the current/voltage warning part 61d, 

provided in the vicinity of the first switch SI lights for 

warning to indicate by light that off control is based on 

the information from the current/voltage detection part 20a 

provided in the first resistor group G1. 

[0061] 

The temperature warning part 61e is provided in a 

vicinity of an "Exhaust temperature" column provided in the 

operation unit 60. In a case where the exhaust temperature 

is high and the resistor is not cooled normally, the 

temperature warning part 61e lights for warning to indicate 

by light that off control is based on the information from 

the temperature detection part 20b. 

[0062] 

Besides lighting for warning (e.g., lit in red), any 

of the intake lid warning part 61a, the exhaust lid warning 

part 61b, the cooling fan warning part 61c, the 

current/voltage warning part 61d, and the temperature 

warning part 61e may be in a form of lighting in a 
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different color (e.g., lit in green) during the normal 

operation. 

[0063] 

The control unit 80 is a device that controls the 

respective units of the load testing apparatus 1, such as 

the switching device SW, the cooling fan 10, and the main 

switch 50. Particularly, after detecting an operating 

condition of the cooling fan 10 by the rotation state 

detection part 10a, an operating condition of the resistive 

unit 20 (a condition of the current flowing through or the 

voltage applied to the resistor group) by the 

current/voltage detection part 20a, an opened state of the 

opening part (the intake port 31 or the exhaust port 33) in 

the housing 30 by the intake opening detection part 32b or 

the exhaust opening detection part 34b, and the exhaust 

temperature at the downstream of the resistive unit 20 by 

the temperature detection part 20b, the control unit 80 

performs off control (off control of the power supply from 

the power source to be tested to the resistive unit 20) of 

the main switch 50. In other words, the control unit 80 

performs the off control based on the information from the 

intake opening detection part 32b, the information from the 

exhaust opening detection part 34b, the information from 

the rotation state detection part 10a (the information 

about the rotation state of the cooling fan 10), the 
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information from the current/voltage detection part 20a 

(the information about the current flowing through the 

resistor and the like or the voltage applied to the 

resistor and the like), and the information from the 

temperature detection part 20b (the information about the 

exhaust temperature at the downstream of the resistor). 

[0064] 

A procedure of the off control by the control unit 80 

will be described by using a flowchart in Fig. 4. The 

control in step Sll to step S20 is performed for a fixed 

time (e.g., every one minute) after the main power source 

of the load testing apparatus 1 is turned on until the off 

control is performed. It is desirable that the procedure 

in step Sll or the like be started not immediately after 

the main power source of the load testing apparatus 1 is 

turned on but after a time needed to open the intake lid 32 

or the exhaust lid 34 by the first actuator 32a or the 

second actuator 34a has passed. 

[0065] 

Based on the information from the intake opening 

detection part 32b about the opened/closed state of the 

intake lid 32, the control unit 80 determines whether or 

not the intake lid 32 is sufficiently opened (see step Sll). 

If it is determined that the intake lid 32 is not opened, 

the control unit 80 turns off the main switch 50 and stops 
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the power supply from the power source to be tested to the 

resistive unit 20 of the load testing apparatus 1. Further, 

the control unit 80 warns "The intake port 31 is not opened 

normally" (see step S12). 

[0066] 

As an example of the warning, a form of lighting the 

intake lid warning part 61a provided in the vicinity of the 

"Intake lid" column in the operation unit 60 is considered 

(see Fig. 5). 

Further, it is possible to consider a form where a 

display device 70 capable of displaying characters is 

provided in the operation unit 60 or the like and displays 

a message saying "SINCE INTAKE PORT IS NOT SUFFICIENTLY 

OPENED, OPEN INTAKE LID" (see Fig. 6). 

[0067] 

Based on the information from the exhaust opening 

detection part 34b about the opened/closed state of the 

exhaust lid 34, the control unit 80 determines whether or 

not the exhaust lid 34 is sufficiently opened (see step 

S13) . If it is determined that the exhaust lid 34 is not 

opened, the control unit 80 turns off the main switch 50 

and stops the power supply from the power source to be 

tested to the resistive unit 20 of the load testing 

apparatus 1. Further, the control unit 80 warns "The 

exhaust port 33 is not opened normally" (see step S14). 
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[0068] 

As an example of the warning, a form of lighting the 

exhaust lid warning part 61b provided in the vicinity of 

the "Exhaust lid" column in the operation unit 60 is 

considered. 

Further, it is possible to consider a form where the 

display device 70 capable of displaying characters is 

provided in the operation unit 60 or the like and displays 

a message saying "SINCE EXHAUST PORT IS NOT SUFFICIENTLY 

OPENED, OPEN EXHAUST LID". 

[0069] 

Based on the information from the rotation state 

detection part 10a about the rotation number of the cooling 

fan 10, the control unit 80 determines whether or not the 

cooling fan 10 operates sufficiently (e.g., whether or not 

the cooling fan 10 rotates at the rotation number of a 

threshold value or more) (see step S15). If it is 

determined that the cooling fan 10 does not operate, the 

control unit 80 turns off the main switch 50 and stops the 

power supply from the power source to be tested to the 

resistive unit 20 of the load testing apparatus 1. Further, 

the control unit 80 warns "The cooling fan 10 does not 

operate normally" (see step S16). 

[0070] 

As an example of the warning, a form of lighting the 
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cooling fan warning part 61c provided in the vicinity of 

the "Cooling fan" column in the operation unit 60 is 

considered. 

Further, it is possible to consider a form where the 

display device 70 capable of displaying characters is 

provided in the operation unit 60 or the like and displays 

a message saying "SINCE COOLING FAN DOES NOT OPERATE 

SUFFICIENTLY, CHECK COOLING FAN". 

[0071] 

For each resistor group where the power is supplied 

from the power source to be tested, based on the 

information from the current/voltage detection part 20a 

about the current flowing through the resistor group or the 

voltage applied to the resistor group, the control unit 80 

determines whether or not the current flowing through the 

resistor group or the voltage applied to the resistor group 

is within a range during normal operation (see step S17). 

If it is determined that the current flowing through the 

resistor group or the voltage applied thereto is outside 

the range during normal operation, the control unit 80 

turns off the main switch 50 and stops the power supply 

from the power source to be tested to the resistive unit 20 

of the load testing apparatus 1. Further, the control unit 

80 warns "The value of the current flowing through the 

resistor group or the value of the voltage applied to the 
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resistor group is not normal" (see step S18). 

[0072] 

The determination in step S17 may have a form where 

the current detection or the voltage detection is performed 

only on the resistor group which has been selected as a 

power supply object by the operation of the selection 

switch 60b (the first switch SI to the fourth switch S4). 

However, due to a malfunction of the switching device SW or 

the like, there is also a possibility that the power supply 

from the power source to be tested is performed on the 

resistor group, to which the power should not be originally 

supplied. Accordingly, the determination in step S17 may 

have a form where the current detection or the voltage 

detection is performed (whether or not the current flows or 

whether or not the voltage is applied is confirmed) also on 

the resistor group which has not been selected as the power 

supply object by the operation of the selection switch 60b 

(the first switch SI to the fourth switch S4). 

[0073] 

In this case, for the resistor group which has been 

selected as the power supply object, a determination is 

made as to whether or not the value of the current flowing 

through the resistor group or the value of the voltage 

applied to the resistor group is within the range during 

normal operation. For the resistor group which has not 
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been selected as the power supply object, a determination 

is made as to whether or not the current flows through the 

resistor group or whether or not the voltage is applied to 

the resistor group. 

[0074] 

As an example of the warning, a form of lighting the 

current/voltage warning part 61d corresponding to the 

resistor group, at which a malfunction has occurred, of the 

current/voltage warning parts 61d (the first warning part 

61dl to the fourth warning part 61d4) provided in the 

vicinities of the first switch SI to the fourth switch S4 

in the operation unit 60 is considered. 

Further, it is possible to consider a form where the 

display device 70 capable of displaying characters is 

provided in the operation unit 60 or the like and, for 

example, displays a message saying "SINCE VALUE OF CURRENT 

FLOWING THROUGH FIRST RESISTOR GROUP CORRESPONDING TO FIRST 

SWITCH OR VALUE OF VOLTAGE APPLIED TO THE RESISTOR GROUP IS 

NOT NORMAL, CHECK FIRST RESISTOR GROUP". 

[0075] 

Based on the information from the temperature 

detection part 20b about the exhaust temperature, the 

control unit 80 determines whether or not the exhaust 

temperature exceeds a temperature threshold value (see step 

S19) . If it is determined that the exhaust temperature 
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exceeds the temperature threshold value, the control unit 

80 turns off the main switch 50 and stops the power supply 

from the power source to be tested to the resistive unit 20 

of the load testing apparatus 1. Further, the control unit 

80 warns "The resistor is not cooled normally" (see step 

S20) . 

[0076] 

As an example of the warning, a form of lighting the 

temperature warning part 61e provided in the vicinity of 

the "Exhaust temperature" column in the operation unit 60 

is considered. 

Further, it is possible to consider a form where the 

display device 70 capable of displaying characters is 

provided in the operation unit 60 or the like and displays 

a message saying "SINCE RESISTOR IS NOT COOLED NORMALLY, 

CHECK EACH UNIT". 

[0077] 

When the load testing apparatus 1 operates normally, 

intake of the cooling fan 10 is performed from the opening 

part (the intake port 31) where the intake lid 32 is opened, 

the air fed from the cooling fan 10 passes through the 

resistive unit 20 and is discharged from the opening part 

(the exhaust port 33) where the exhaust lid 34 is opened. 

[0078] 

The power from the power source to be tested is 
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supplied, and the energized resistors of the resistor group 

generate heat. 

[0079] 

When the intake and the exhaust are performed 

normally, the cooling fan 10 operates normally, and the 

current flowing through or the voltage applied to the 

resistor is within the normal range, the resistor is cooled 

by the air fed from the cooling fan 10, the hot air is 

discharged from the exhaust port 33, and the load test can 

be performed safely. 

[0080] 

In a case where the intake lid 32 is not opened 

normally, since the intake is not sufficiently performed, 

it is difficult for the cooling fan 10 to sufficiently feed 

the air into the resistor. 

[0081] 

In a case where the exhaust lid 34 is not opened 

normally, since the exhaust is not sufficiently performed, 

it is difficult for the air from the cooling fan 10 to flow 

to the resistor. 

[0082] 

In a case where the cooling fan 10 does not operate 

normally (does not rotate normally), since a predetermined 

amount of air cannot be fed into the resistive unit 20, the 

resistor is difficult to be cooled. 
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[0083] 

In a case where the resistor is damaged or dust is 

adhered thereto, the current flowing through the resistor 

increases (or the voltage applied to the resistor becomes 

high) by a short circuit or the like. Even when the 

cooling fan 10 operates normally, the resistor is difficult 

to be cooled. 

[0084] 

Further, even in a case when the respective devices 

operate normally, there is a case where a cooling capacity 

is low and a temperature of the cooled object is high, e.g., 

the cooling fan 10 is within the range of normal operation 

but the rotation number thereof is low (close to a lower 

limit value within the range of normal operation), or the 

current flowing through the resistor is also within the 

range of normal operation but the current value is high 

(close to an upper limit value within the range of normal 

operation). In this case, it is considered that the 

resistor is difficult to be cooled. Further, in a case 

where a foreign matter is mixed in the resistive unit 20 or 

the like, the cooling fan 10 operates normally, and the 

current within the normal range flows to the resistor group, 

it can be difficult to cool the resistor as well. 

[0085] 

In the present embodiment, the control unit 80 
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performs the off control of the main switch 50 after 

detecting the operating condition of the cooling fan 10 by 

the rotation state detection part 10a, the condition of the 

current or the voltage of the energized resistor group by 

the current/voltage detection part 20a, the opened state of 

the opening part (the intake port 31 or the exhaust port 

33) in the housing 30 by the intake opening detection part 

32b or the exhaust opening detection part 34b, and the 

exhaust temperature at the downstream of the resistive unit 

20 (in the vicinity of the exhaust port 33) by the 

temperature detection part 20b. Accordingly, in a case 

where a malfunction has occurred in the load testing 

apparatus 1, the control unit 80 stops the power supply 

from the power source to be tested to the load testing 

apparatus 1 (the resistive unit 20). As a result, 

abnormality detection inside the load testing apparatus 1 

is appropriately performed, and a further failure of the 

load testing apparatus 1 (particularly, the resistive unit 

20) can be prevented. 

[0086] 

Since an abnormality is detected by using the 

plurality of sensors, even in a case where any one sensor 

has the abnormality, the abnormality can be detected by the 

other sensors. For example, even when the rotation state 

detection part 10a has a malfunction and cannot detect an 
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abnormality of the rotation state of the cooling fan 10, 

since the temperature detection part 20b can detect that 

the exhaust temperature is higher than a normal value, the 

abnormality can be found as a whole. 

[0087] 

Therefore, the control unit 80 may be in a form of 

performing the off control that stops power supply from the 

power source to be tested to the resistive unit 20 based on 

the information from the exhaust opening detection part 34b 

and at least one of the information about the current 

flowing through or the voltage applied to the resistors, 

the resistor groups, or the resistive unit 20, the 

information about the exhaust temperature at the downstream 

of the resistive unit 20, and the information about the 

rotation state of the cooling fan 10. 

[0088] 

Further, by performing the warning using the intake 

lid warning part 61a or the like to indicate the 

malfunctioning place, it is possible to visually recognize 

whether it is a problem of opening of the lid, an operation 

failure of the cooling fan 10, a malfunction of the 

resistive unit 20 (and which resistor group has a 

malfunction), the other malfunction (or an overall 

malfunction), or the like. There is also a merit that the 

malfunction can be easily improved. 
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[0089] 

It should be noted that the load testing apparatus 1 

in the present embodiment can be also applied to a load 

testing apparatus for a low voltage corresponding to a low 

voltage power source as illustrated in Fig. 7 and can be 

also applied to a load testing apparatus for a high voltage 

corresponding to a high voltage power source as illustrated 

in Fig. 8. 

[0090] 

However, there is also a load testing apparatus in 

which an intake lid 32 and an exhaust lid 34 are omitted 

and an intake port 31 and an exhaust port 33 are always 

opened. In this case, an intake opening detection part 32b 

and an exhaust opening detection part 34b are omitted (see 

Fig. 7). 

[0091] 

Further, in order to make a user visually recognize 

the warning, the warning may be in a form of an output 

using light, may be in a form of a sound output, or may be 

in a warning form using both. 

[0092] 

Further, a malfunction of the auxiliary power source 

(the power source for driving the load testing apparatus) 

that supplies power to drive the cooling fan 10 or the 

control unit 80 and that of a cable connecting the 
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auxiliary power source and the load testing apparatus 1 are 

checked. If it is determined, that there is a malfunction, 

the off control may be performed. 

[0093] 

In this case, a protective relay 90 is provided on a 

power source line (particularly, on the power source line 

to the cooling fan 10) for supplying power from the 

auxiliary power source to the respective units (the cooling 

fan 10, the rotation state detection part 10a, the 

current/voltage detection part 20a, the temperature 

detection part 20b, the first actuator 32a, the intake 

opening detection part 32b, the second actuator 34a, the 

exhaust opening detection part 34b, and the control unit 

80) of the load testing apparatus 1. 

[0094] 

The protective relay 90 detects the voltage applied 

to the load testing apparatus 1 (the cooling fan 10 and the 

like) via the power source line or the current flowing 

through the power source line. 

[0095] 

In a case where the detected value of the voltage or 

value of the current is outside the predetermined range, 

the protective relay 90 turns off the main switch 50 via 

the control unit 80 (or directly without via the control 

unit 80). In other words, the protective relay 90 performs 
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the off control that stops power supply from the power 

source to be tested to the resistive unit 20. 

[0096] 

At this time, it is desirable that an abnormality in 

the power supply from the power source for driving be 

informed by light or sound by using the display device 70 

or the warning parts. 

In order to indicate the abnormality in the power 

supply from the power source for driving, the warning may 

be in a form of displaying characters on the display device 

7 0 or in a form of providing a warning part separately from 

the intake lid warning part 61a and the like. 

Alternatively, the warning may be in a form of lighting all 

of the intake lid warning part 61a, the exhaust lid warning 

part 61b, the cooling fan warning part 61c, the 

current/voltage warning part 61d, and the temperature 

warning part 61e to inform the abnormality. 

[0097] 

If there is a malfunction in the auxiliary power 

source, it is possible that the sufficient power supply to 

the respective units of the load testing apparatus 1 cannot 

be performed, or it is also possible that the power supply 

thereto becomes excessive. 

[0098] 

Further, in a case where a cable with a predetermined 
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standard is not used for the cable between the auxiliary 

power source and the load testing apparatus 1, or in a case 

where there is a malfunction in the cable as well, it is 

possible that the sufficient power supply to the respective 

units of the load testing apparatus 1 cannot be performed, 

or it is also possible that the power supply thereto 

becomes excessive. 

[0099] 

In such cases, it is possible that the respective 

units of the load testing apparatus 1 do not operate 

correctly, for example, the cooling fan 10 does not rotate 

sufficiently, the sensors, such as the rotation state 

detection part 10a, do not operate correctly, or the 

control unit 80 does not operate correctly. The load test 

cannot be performed normally. 

[0100] 

In the present embodiment, abnormality detection of 

the power supply source (the auxiliary power source or the 

cable) is performed based on the power supply state from 

the auxiliary power source serving as a source of driving 

the respective units of the load testing apparatus 1. In a 

case where the power supply from the auxiliary power source 

is performed normally, the power supply from the power 

source to be tested is enabled. Accordingly, it is 

possible to perform the abnormality detection or the load 
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test of the load testing apparatus 1 correctly. 

Reference Signs List 

[01 01] 

1 load testing apparatus 

10 cooling fan 

10a rotation state detection part 

20 resistive unit 

20a current/voltage detection part 

20b temperature detection part 

30 housing 

31 intake port 

32 intake lid 

32a first actuator 

32b intake opening detection part 

33 exhaust port 

34 exhaust lid 

34a second actuator 

34b exhaust opening detection part 

50 main switch 

60 operation unit 

60a on/off operation switch 

60b selection switch 

61a intake lid warning part 

61b exhaust lid warning part 
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61c cooling fan warning part 

61d current/voltage warning part 

61dl to 61d4 first warning part to fourth warning part 

61e temperature warning part 

70 display device 

80 control unit 

90 protective relay 

G1 to G4 first resistor group to fourth resistor group 

Rx to R6 first resistor to sixth resistor 

SI to S4 first switch to fourth switch 

SW switching device 

Ui U-phase terminal 

UB line for U-phase 

Vi V-phase terminal 

VB line for V-phase 

Wi W-phase terminal 

WB line for W-phase 
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MCSLLP 

CLAIMS 

1. A load testing apparatus comprising: 

a resistive unit that includes one or more resistor 

5 groups having a plurality of resistors and is connected 

with a power source to be tested for a load test; 

a cooling fan that cools the resistors in the 

resistive unit; and 

a control unit, wherein 

10 an exhaust lid that opens when being used is provided 

at an exhaust port at a downstream of the resistive unit, 

an exhaust opening detection part that detects an 

opened/closed state of the exhaust lid is provided at the 

exhaust port or the exhaust lid, and 

15 the control unit performs off control that stops 

power supply from the power source to be tested to the 

resistive unit based on information from the exhaust 

opening detection part and at least one of information 

about a current flowing through or a voltage applied to the 

20 resistors, the resistor groups, or the resistive unit, 

information about an exhaust temperature at the downstream 

of the resistive unit, and information about a rotation 

state of the cooling fan. 

25 2. The load testing apparatus according to claim 1, 

wherein 

the resistive unit is provided with a current/voltage 

detection part that detects a current flowing through or a 

voltage applied to the resistors, the resistor groups, or 

30 the resistive unit and a temperature detection part that 
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MCSLLP 

detects an exhaust temperature at the downstream of the 

resistive unit, 

a rotation state detection part that detects a 

rotation state of the cooling fan is provided in the 

5 cooling fan, and 

the control unit performs the off control based on 

information from the current/voltage detection part, 

information from the temperature detection part, and 

information from the rotation state detection part. 

10 

3. The load testing apparatus according to claim 2, 

further comprising: 

a current/voltage warning part indicating by at least 

one of light and sound that the off control is based on the 

15 information from the current/voltage detection part; 

a temperature warning part indicating by at least one 

of light and sound that the off control is based on the 

information from the temperature detection part; and 

a cooling fan warning part indicating by at least one 

20 of light and sound that the off control is based on the 

information from the rotation state detection part. 

4. The load testing apparatus according to claim 3, 

wherein 

25 the resistive unit has the two or more resistor 

groups, 

the resistor group includes two or more selection 

switches that are used for selecting whether or not the 

power from the power source to be tested is supplied, 
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MCSLLP 

the current/voltage detection part is provided for 

every resistor group, and 

as the current/voltage warning part, a lighting 

device is provided in a vicinity of each of the two or more 

5 selection switches. 

5. The load testing apparatus according to claim 4, 

wherein for the resistor group which has been selected as a 

power supply object from the power source to be tested via 

10 the selection switch, a determination is made as to whether 

or not a value of a current flowing through the resistor 

group or a value of a voltage applied to the resistor group 

is within a range during normal operation, and for the 

resistor group which has not been selected as the power 

15 supply object from the power source to be tested, a 

determination is made as to whether or not the current 

flows through the resistor group or whether or not the 

voltage is applied to the resistor group. 

20 6. The load testing apparatus according to claim 2, 

wherein 

the control unit performs the off control based on 

the information from the current/voltage detection part, 

the information from the temperature detection part, the 

25 information from the rotation state detection part, and 

information from the exhaust opening detection part. 

7. The load testing apparatus according to claim 6, 

wherein 
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an intake lid that opens when being used is provided 

at an intake port of the cooling fan, 

an intake opening detection part that detects an 

opened/closed state of the intake lid is provided at the 

5 intake port or the intake lid, 

the control unit performs the off control based on 

the information from the current/voltage detection part, 

the information from the temperature detection part, the 

information from the rotation state detection part, the 

10 information from the exhaust opening detection part, and 

information from the intake opening detection part. 

8. The load testing apparatus according to claim 6, 

wherein 

15 an opening operation of the exhaust lid is performed 

by driving an actuator, 

the off control is started after a time needed to 

open the exhaust lid by the actuator has passed since a 

main power source of the load testing apparatus is turned 

20 on. 

9. The load testing apparatus according to claim 1, 

further comprising a protective relay that performs the off 

control based on information about a current flowing 

25 through a power source line from a power source for driving 

that supplies power driving the cooling fan or a voltage 

applied from the power source for driving to the load 

testing apparatus via the power source line. 
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