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Elenergiteknik 1

Control
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Elenergiteknik 2

Position control
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Elenergiteknik 3

Speed control
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Elenergiteknik 4

DC-motor
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Elenergiteknik 5

Detailed picture of the rotor
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Elenergiteknik 6

Current control of DC-motor
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Elenergiteknik 7

Current control of DC-motor, cont’d
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Elenergiteknik 8

Puls width modulation
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Elenergiteknik 9

4Q PWM

• 1 voltage, 2 potentials 
• infinite number of combainations of 

va* and vb* for u=va-vb.
• Set va*=u*/2 och vb*=-u*/2
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Elenergiteknik 10
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Control of a 4-kv. DC conv:
• va*=u*/2
• vb*=-u*/2
• Example:

– Udc=300 V
– u*=100 V
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Elenergiteknik 11

Permanent magnetized synchrounous
motor, PMSM
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Elenergiteknik 12

3-phase PMSM
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Elenergiteknik 13

Vektor control of a PMSM-motor
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Elenergiteknik 14

Convertion of current from 
stator to rotor coordinates
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Elenergiteknik 15

Current control PMSM
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Elenergiteknik 16

Convertion of stator voltage from 
rotor to stator coordinates
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Elenergiteknik 17

Conversion from two phases αβ-frame
to three phases abc-frame

⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪

⎨

⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−⋅=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−⋅=

⋅=

βα

βα

α

ssc

ssb

sa

uuu

uuu

uu

2
3

2
1

3
2

2
3

2
1

3
2

3
2

mψ

x

y

α

β

au

bu

cu

mψ

x

y

α

β

αu

βu
su

su

rθ



In
du

st
ria

l E
le

ct
ric

al
E

ng
in

ee
rin

g 
an

d 
A

ut
om

at
io

n

Elenergiteknik 18

The 3-phase voltage
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Elenergiteknik 19

Symmetrized motor voltage
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Elenergiteknik 20

Control of 3-phase converter

• Symmetration of 
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Elenergiteknik 21

3-phase output voltage as vector
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