






1500
 

1000
 

500
 

0
 

-500
 

-1000
 

-1500

(a) 

P r
ef

-P
r(W

) 

Pref Pr 

0     0.1    0.2     0.3    0.4     0.5    0.6     0.7     0.8     0.9      1

1500
 

1000
 

500
 

0
 

-500
 

-1000

-1500

(b) 

P r
ef

-Q
r (

V
A

R
) Qr Qref 

Time (sec) 

1500

1000
 

500

0

-500
 
 
 

-1000
 

-1500

(a) 
Pref 

P 

P r
ef

-P
(W

) 

1000

500

 

0

-500
 

-1000

Q
-Q

re
f(W

) 

0      0.1     0.2     0.3     0.4    0.5     0.6    0.7     0.8     0.9       1

Q 

Qref 

Time (sec) 

(b) 



P 
an

d 
P r

ef
-(

W
) 

(a) 

1200
 

1000
 

800
 

600
400

 

200
0

-200
-400
-600

Q
 a

nd
 Q

re
f-(

V
A

R
) 

0         0.1        0.2       0.3       0.4       0.5        0.6       0.7      0.8

Time (sec) 

(b) 





1.2
 
 
 

1
 
 
 
 

0.8

0.6
 
 
 

0.4
 
 
 

0.2

0
-0.2

Po
id

s 

0               0.1              0.2               0.3               0.4               0.5 

wo 

wh 

wr 

Time (sec) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time (sec) 

1500
 

1000
 
 

500
 

0
-500

 
 

-1000
-1500

(a) 
Pref P 

Q Qref 

P(
w

)-
Q

(v
ar

) 

1500
 
 

1000
 
 
 

500
 
 
 

0

-500
 
 
 
 

-1000
 
 

-1500

Qref 

Pref P 

Q 

P(
w

)-
Q

(v
ar

) 

(b) 

0         0.1      0.2        0.3       0.4       0.5       0.6        0.7      0.8 

Time (sec) 
P(

W
)-

Q
(v

ar
) 

1500
 
 
 

1000
 
 

500
 
 
 

0

-500
 
 
 

-1000
-1500

Qref Q 

Pref P 

(c) 

wo 

wh 

wr 

Time (sec) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time (sec) 
0       0.1      0.2       0.3      0.4       0.5      0.6       0.7       0.8      0.9         1

E
rr

or
 

0.75
0.6

0.45
0.3

0.15
0

-0.15
-0.3

-0.45
-0.6

-0.75




