
В
ы

п
ус

к
2

185

POWER IN

-

-

-

-

-

-



В
ы

п
ус

к
2

186

Llkq2
/



В
ы

п
ус

к
2

187

V R i
d

dt

V R i
d

dt

V R i
d

d s d d R q

q s q q R d

fd fd fd

= ⋅ + − ⋅

= ⋅ + + ⋅

= ⋅ +

ϕ ω ϕ

ϕ ω ϕ

;

;

/ / /

ddt

V R i
d

dt

V R i
d

dt

fd

kd kd kd kd

kq kq kq kq

ϕ

ϕ

ϕ

/

/ / / /

/ / / /

;

;

;

= ⋅ +

= ⋅ +
1 1 1 1

VV R i
d

dt
kq kq kq kq

/ / / /
;

2 2 2 2
= ⋅ +





















 ϕ

ϕ

ϕ

ϕ

d d d md fd kd

q q q mq kq

fd fd fd

L i L i i

L i L i

L i L

= ⋅ + +

= ⋅ + ⋅

= ⋅ +

( );

;

/ /

/

/ / /

mmd d kd

kd kd kd md d fd

kq kq kq

i i

L i L i i

L i

( );

( );

/

/ / / /

/ / /

+

= ⋅ + +

= ⋅

ϕ

ϕ 1 1 1 ++ ⋅

= ⋅ + ⋅

















L i

L i L i

mq q

kq kq kq mq q

;

./ / /ϕ 2 2 2



В
ы

п
ус

к
2

188



В
ы

п
ус

к
2

189

-

M n



В
ы

п
ус

к
2

190

 



В
ы

п
ус

к
2

191

-

-

-

-

-

-

-


