
2016 1 18

1

2

JS
ES



0
2
4
6
8

10
12
14
16
18
20

Ac
cu

m
ul

at
io

n 
in

tr
od

uc
tio

n 
 (G

W
)  on June ,2012

on March, 2013
on March, 2014
on July, 2015

3

 

4

JS
ES



6.6kV

100 200V

6.6kV6.6kV

100 200V100 200V

5

6

JS
ES



7

 

   

202V
20V

101V
6V

200V100V

PV 1

8

JS
ES



PV 2

9

PV 3

10

JS
ES



0 
2000 
4000 
6000 
8000 

10000 
12000 
14000 
16000 
18000 
20000 

0:00 6:00 12:00 18:00 0:00

)

PV

PV 4

11

PV Voltage sag

a

bc

a

a

c

c

b

b

PV 5

12

JS
ES



PV 6

0
100
200
300
400
500
600
700
800
900

1000

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

2006/5/11 5/12 5/13 5/14 5/15 5/16 5/17

kW

0
500

1000
1500
2000
2500
3000
3500
4000
4500
5000

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

6:
00

12
:0

0

18
:0

0

2006/5/11 5/12 5/13 5/14 5/15 5/16 5/17

kW

18
:

11111 8811181 8111111 618
:

181111811 18 18111

10GW

50GW

5/14 5/15

5/13 5/14 5/

5/16 5

13

14

JS
ES



15

16

JS
ES



17

-400

-300

-200

-100

0

100

200

300

400

0 10 20 30 40 50 60 70 80

msec

18

JS
ES



Vd Vs

Vr Vx

R X

I

Vs Vx
Vr

VdI

|V

|Vx| cos ( )

|Vd | = |Vs| + |V V
= |Vs| + |V - |V
= |Vs| + | I - ----

|Vd | |Vs|
--------------

P Vd | | I 
P = P

P Pa -------------
Q = P -

= Q Pa                         ------------

Q P -----------

Q
Q P

19

(

104

105

106

107

108

0.0 1.0 2.0 3.0 4.0 PV

20

JS
ES



21

22

JS
ES



PCS

-400

-300

-200

-100

0

100

200

300

400

0 20 40 60 80

23

A B0B1B2B3

24

JS
ES



25

26

JS
ES



27

28

JS
ES



29

-4

-3

-2

-1

0

1

2

3

4

5

6:00 9:00 12:00 15:00 18:00

(k
W

)

-4

-3

-2

-1

0

1

2

3

4

5

6:00 9:00 12:00 15:00 18:00

(k
W

)

30

JS
ES



FRT

31

FRT

2016 .

G
rid

 v
ol

ta
ge

30%

Time

1 sec.

2017 .

20%

1 sec.

30%

0.3 
sec.

20%

G
rid

 v
ol

ta
ge

Time

2016

2017

G
rid

 v
ol

ta
ge

G
rid

 v
ol

ta
ge

Time Time

0.3 
sec.

32

JS
ES



80%

20% 30%

Time

0.5 

80%

0.1

80%

1 

G
en

er
at

io
n 

po
w

er
G

en
er

at
io

n 
po

w
er G

en
er

at
io

n 
po

w
er

Time

Time

2016

2017 .

20% 30%

33

FRT

-

0.8Hz
(1.0Hz)

3 cycles
-

OFR 

UFR

34

JS
ES



35

36

JS
ES



FRT

AC
AC

EMS

37

38

JS
ES




