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grid to which a voltage source device is connected, a detector to detect a state quantity of the 

distribution grid, a power conversion device, and a grid control unit.  The power conversion device 

inputs or outputs a power for changing the state quantity to the distribution grid.  The grid control 

unit calculates a power command value for the power conversion device from a deviation between 

the state quantity obtained from an output of the detector and a control target of the state quantity 

such that a drooping characteristic for compensating for the deviation is provided.  The grid 

control unit performs control computation having a predetermined frequency characteristic, with the 

deviation as an input and the power command value as an output.  The frequency characteristic is 

defined such that a first control gain value in a first frequency range including direct current is set 

corresponding to a slope of the drooping characteristic and a second control gain value in a second 

frequency range including higher frequencies than the first frequency range is set to be lower than 

the first control gain value. 

[0009] According to another aspect of the present disclosure, a control device of a grid system 

including a distribution grid to which a voltage source device is connected includes a deviation 

computation unit and a control computation unit.  The deviation computation unit calculates a 

deviation between a state quantity of the distribution grid and a control target of the state quantity, 

based on an output of a detector provided in the distribution grid.  The control computation unit 

generates a power command value for a power conversion device for inputting or outputting a 

power for changing the state quantity to or from the distribution grid.  The control computation 

unit performs control computation having a predetermined frequency characteristic, with the 

deviation as an input and the power command value as an output, such that a drooping characteristic 

for compensating for the deviation calculated by the deviation computation unit is provided.  The 

frequency characteristic is defined such that a first control gain value in a first frequency range 

including direct current and a target value of a grid frequency of the distribution grid is set 

corresponding to a slope of the drooping characteristic and a second control gain value in a second 

frequency range including higher frequencies than the first frequency range is set to be lower than 

the first control gain value. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0010] According to the present disclosure, even when the control gain value in the first frequency 

range including direct current is set to be high in order to ensure the slope of the drooping 

characteristic, the control gain in the second frequency range with higher frequencies can be 

reduced, so that grid stabilization control having a predetermined drooping characteristic can be 

implemented without impairing the control
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¾»·²¹ ´·³·¬¿¬·ª» ·² ¿´´ ®»­°»½¬­ò  Ì¸» ¬»½¸²·½¿´ ­½±°» ±º ¬¸» °®»­»²¬ ¼·­½´±­«®» ·­ ­¸±©² ²±¬ ·² 

¬¸» º±®»¹±·²¹ ¼»­½®·°¬·±² ¾«¬ ·² ¬¸» ½´¿·³­ô ¿²¼ ·¬ ·­ ·²¬»²¼»¼ ¬¸¿¬ ¿´´ ³±¼·º·½¿¬·±²­ ¬¸¿¬ ½±³» 

©·¬¸·² ¬¸» ³»¿²·²¹ ¿²¼ ®¿²¹» ±º »¯«·ª¿´»²½» ¬± ¬¸» ½´¿·³­ ¿®» »³¾®¿½»¼ ¸»®»ò 

ÎÛÚÛÎÛÒÝÛ Í×ÙÒÍ Ô×ÍÌ 

ÅðïéïÃ ïð ª±´¬¿¹» ­±«®½» ¼»ª·½»ô îð ½±²­«³»® ¹®±«°ô ìðô ìð¿ô ìð¾ ¼·­¬®·¾«¬·±² ¹®·¼ô ìð¨¿ô 

ìð¨¾ ¼·­¬®·¾«¬·±² ·³°»¼¿²½»ô ëð¿ô ëð¾ °±©»® ½±²ª»®­·±² ¼»ª·½»ô ëî¿ô ëî¾ ª±´¬¿¹» ³»¿­«®·²¹ 

«²·¬ô ëì¿ô ëì¾ ½«®®»²¬ ³»¿­«®·²¹ «²·¬ô êðô êð¿ô êð¾ ¹®·¼ ½±²¬®±´ «²·¬ô ïðð¿ ¬± ïðð» ¹®·¼ 

­§­¬»³ô îððô îðð¼ô îðð«ô îðï ÊóÏ ½±²¬®±´ «²·¬ô íððô íðð¼ô íðð«ô íðï ºóÐ ½±²¬®±´ «²·¬ô îðî 

»ºº»½¬·ª» ª¿´«» ½¿´½«´¿¬±®ô îðêô îïïô îïï¼ô îïï«ô îïîô îïî¼ô îïî«ô íðêô íïïô íïï¼ô íïï«ô íïîô 

íïî¼ô íïî« °®±°±®¬·±²¿´ ½±²¬®±´ »´»³»²¬ô îðèô îðè¼ô îðè«ô îïí«ô îîðô îîð¼ô îîð«ô íðèô íðè¼ô 

íðè«ô íîðô íîð¼ô íîð« ´·³·¬»®ô îïíô îïí¼ô îïí«ô íïíô íïí¼ô íïí« ·²¬»¹®¿´ ½±²¬®±´ »´»³»²¬ô 

îïêô îïê¼ô îïê«ô îíëô íïêô íïê¼ô íïê«ô ííë ¿¼¼»®ô îïé¼ô îïé«ô íïé¼ô íïé« ½±®®»½¬±®ô îëðô 

íëð »²¬·®» ½±²¬®±´ ¾´±½µô íðî º®»¯«»²½§ ½¿´½«´¿¬±®ô Ð®»ºô Ï®»º °±©»® ½±³³¿²¼ ª¿´«»ô Ð¨¿ô 

Ð¨¾ ¿½¬·ª» °±©»®ô Ï¨¿ô Ï¨¾ ®»¿½¬·ª» °±©»®ô Ì ·²¬»¹®¿´ ¬·³»ô Ê®³­ ¹®·¼ ª±´¬¿¹» ½±³³¿²¼ 

ª¿´«»ô Ê®³­ö ¹®·¼ ª±´¬¿¹» »ºº»½¬·ª» ª¿´«»ô º ½±³°¿®¿¬·ª» »¨¿³°´»ô º½ ®»­°±²­» º®»¯«»²½§ 

ø°±©»® ½±²ª»®­·±² ¼»ª·½» ÷ô º½ð ¾®±µ»² ´·²» º®»¯«»²½§ô º½ï ¹¿·² ½®±­­±ª»® º®»¯«»²½§ô º­ ¹®·¼ 

º®»¯«»²½§ô º­ö ¹®·¼ º®»¯«»²½§ ½±³³¿²¼ ª¿´«»ò 
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CLAIMS 

[Claim 1]  A grid system comprising: 

a distribution grid to which a voltage source device is connected; 

a detector to detect a state quantity of the distribution grid; 

a power conversion device to input or output a power for changing the state quantity 

to or from the distribution grid; and 

a grid control unit to calculate a power command value for the power conversion 

device from a deviation between the state quantity obtained from an output of the detector 

and a control target of the state quantity such that a drooping characteristic for compensating 

for the deviation is provided, wherein 

the grid control unit performs control computation having a predetermined frequency 

characteristic, with the deviation as an input and the power command value as an output, and 

the frequency characteristic is defined such that a first control gain value in a first 

frequency range including direct current is set corresponding to a slope of the drooping 

characteristic and a second control gain value in a second frequency range including higher 

frequencies than the first frequency range is set to be lower than the first control gain value. 

[Claim 2]  The grid system according to claim 1, wherein 

the state quantity is a grid voltage effective value of the distribution grid, and 

the grid control unit calculates the power command value such that the power 

conversion device outputs, to the distribution grid, a reactive power in a current phase 

advance direction or a current phase delay direction in accordance with the deviation of the 

grid voltage effective value and the control target value. 

[Claim 3]  The grid system according to claim 2, wherein when an absolute value of 

the deviation is smaller than a reference value, the grid control unit calculates the power 

command value such that the reactive power output from the power conversion device to the 

distribution grid becomes zero. 

[Claim 4]  The grid system according to claim 2 or 3, wherein 

the power conversion device is connected to a power storage element and capable of 
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inputting/outputting an active power and the reactive power to/from the distribution grid, and 

the grid control unit generates the power command value to limit an output amount of 

the reactive power in accordance with an input/output amount of the active power by 

charging/discharging of the power storage element, such that an apparent power input/output 

to/from the power conversion device is equal to or lower than a limit value. 

[Claim 5]  The grid system according to claim 1, wherein 

the state quantity is a grid frequency of the distribution grid, and 

the grid control unit calculates the power command value such that the power 

conversion device inputs/outputs an active power to/from the distribution grid in accordance 

with the deviation of the grid frequency and the control target. 

[Claim 6]  The grid system according to claim 5, wherein when an absolute value of 

the deviation is smaller than a reference value, the grid control unit calculates the power 

command value such that the active power input/output between the power conversion device 

and the distribution grid becomes zero. 

[Claim 7]  The grid system according to any one of claims 1 to 6, wherein the second 

frequency range includes a response frequency of the power conversion device. 

[Claim 8]  A control device of a grid system including a distribution grid to which a 

voltage source device is connected, the control device comprising: 

a deviation computation unit to calculate a deviation between a state quantity of the 

distribution grid and a control target of the state quantity, based on an output of a detector 

provided in the distribution grid; and 

a control computation unit to generate a power command value for a power 

conversion device for inputting or outputting a power for changing the state quantity to or 

from the distribution grid, wherein 

the control computation unit performs control computation having a predetermined 

frequency characteristic, with the deviation as an input and the power command value as an 

output, such that a drooping characteristic for compensating for the deviation calculated by 

the deviation computation unit is provided, and 
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the frequency characteristic is defined such that a first control gain value in a first 

frequency range including direct current is set corresponding to a slope of the drooping 

characteristic and a second control gain value in a second frequency range including higher 

frequencies than the first frequency range is set to be lower than the first control gain value. 

[Claim 9]  The control device according to claim 8, wherein 

the state quantity is a grid voltage effective value of the distribution grid, and 

the control computation unit calculates the power command value such that the power 

conversion device outputs, to the distribution grid, a reactive power in a current phase 

advance direction or a current phase delay direction in accordance with the deviation of the 

grid voltage effective value and the control target value. 

[Claim 10]  The control device according to claim 9, wherein when an absolute value 

of the deviation is smaller than a reference value, the control computation unit calculates the 

power command value such that the reactive power output from the power conversion device 

to the distribution grid becomes zero. 

[Claim 11]  The control device according to claim 8, wherein 

the state quantity is a grid frequency of the distribution grid, and 

the control computation unit calculates the power command value such that the power 

conversion device inputs/outputs an active power to/from the distribution grid in accordance 

with the deviation of the grid frequency and the control target. 

[Claim 12]  The control device according to claim 11, wherein when an absolute 

value of the deviation is smaller than a reference value, the control computation unit 

calculates the power command value such that the active power input/output between the 

power conversion device and the distribution grid becomes zero. 

[Claim 13]  The control device according to any one of claims 8 to 12, wherein the 

second frequency range includes a response frequency of the power conversion device. 

[Claim 14]  The grid system according to any one of claims 1 to 7, wherein 
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the frequency characteristic is defined such that (i) a third frequency range in which a 

phase lag is 90 degrees is provided between the first frequency range and the second 

frequency range, and (ii) the phase lag approaches 0 degrees with increase of a frequency in a 

frequency range including higher frequencies than the third frequency range. 

[Claim 15]  The grid system according to any one of claims 1 to 7, wherein 

the frequency characteristic is defined such that (i) a third frequency range in which a 

control gain decreases with increase of a frequency is provided between the first frequency 

range and the second frequency range, and (ii) the second frequency range includes a 

frequency range in which the control gain is constantly maintained with increase of the 

frequency. 

[Claim 16]  The control device according to any one of claims 8 to 13, wherein 

the frequency characteristic is defined such that (i) a third frequency range in which a 

phase lag is 90 degrees is provided between the first frequency range and the second 

frequency range, and (ii) the phase lag approaches 0 degrees with increase of a frequency in a 

frequency range including higher frequencies than the third frequency range. 

[Claim 17]  The control device according to any one of claims 8 to 13, wherein 

the frequency characteristic is defined such that (i) a third frequency range in which a 

control gain decreases with increase of a frequency is provided between the first frequency 

range and the second frequency range, and (ii) the second frequency range includes a 

frequency range in which the control gain is constantly maintained with increase of the 

frequency. 
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