
1
B

E
/I

n
se

m
.-

14
6

T
ot

al
 N

o.
 o

f 
Q

ue
st

io
n

s 
:6

]

B
E

/I
n

se
m

./A
P

R
-1

46
B

.E
. (

E
le

ct
ri

ca
l)

40
31

48
 : 

P
O

W
E

R
 E

L
E

C
T

R
O

N
IC

S 
C

O
N

T
R

O
L

L
E

D
 D

R
IV

E
S

(2
01

2 
P

at
te

rn
) (

Se
m

es
te

r 
- I

I)

T
im

e 
: 

1 
H

ou
r]

[M
ax

. M
ar

ks
 : 

30
In

st
ru

ct
io

n
s 

to
 t

h
e 

ca
nd

id
at

es
:

1)
A

n
sw

er
 Q

1 
or

 2
, Q

3 
or

 4
, Q

5 
or

 6
.

2)
F

ig
u

re
s 

to
 t

he
 r

ig
h

t 
in

di
ca

te
 f

ul
l 

m
ar

ks
.

P
10

5
[T

ot
al

 N
o.

 o
f 

P
ag

es
 :

 2

S
E

A
T

 N
o.

 :

Q
1)

 a
)

A
 m

ot
or

 is
 u

se
d 

to
 d

ri
ve

 th
e 

ho
is

t. 
T

he
 m

ot
or

 h
is

 fo
llo

w
in

g 
ch

ar
ac

te
ri

st
ic

s.
[4

]

Q
ua

dr
an

ts
 I

, I
I 

an
d 

IV
; T

 =
 2

00
-0

.2
 N

, N
-m

Q
ua

dr
an

ts
 I

I,
 I

II
 a

nd
 I

V
; T

 =
 -

20
0-

0.
2 

N
, N

-m

W
he

re
 N

 i
s 

th
e 

sp
ee

d 
in

 r
pm

. W
he

n 
it

 is
 l

oa
de

d,
 t

he
 n

et
 l

oa
d 

to
rq

ue
 i

s
T
l=

10
0 

N
-m

 a
nd

 w
he

n 
it 

is
 u

nl
oa

de
d,

 n
et

 lo
ad

 to
rq

ue
 T

l =
 -

80
 N

-m
.

C
al

cu
la

te
 m

ot
or

 s
pe

ed
s 

fo
r 

m
ot

or
in

g 
an

d 
br

ak
in

g 
op

er
at

io
ns

 i
n 

al
l 

th
e

fo
ur

 q
ua

dr
an

ts
.

b)
W

ha
t a

re
 d

if
fe

re
nt

 to
rq

ue
 c

om
po

ne
nt

s?
 E

xp
la

in
 w

ith
 th

ei
r c

ha
ra

ct
er

is
tic

s. [6
]

O
R

Q
2)

a)
W

ith
 a

 n
ea

t b
lo

ck
 d

ia
gr

am
, e

xp
la

in
 th

e 
co

m
po

ne
nt

s 
of

 E
le

ct
ri

c 
dr

iv
e.

[6
]

b)
A

 d
ri

ve
 h

as
 f

ol
lo

w
in

g 
eq

ua
ti

on
s 

fo
r 

m
ot

or
 a

nd
 lo

ad
 to

rq
ue

s:
[4

]

T
 =

 (
15

 +
 0

.5
m

) 
an

d 
T
l =

 5
 +

 0
.6

m

O
bt

ai
n 

th
e 

eq
ui

lib
ri

um
 p

oi
nt

s 
an

d 
co

m
m

en
t o

n 
th

ei
r s

te
ad

y 
st

at
e 

st
ab

ili
ty

.

Q
3)

a)
C

om
pa

re
 R

eg
en

er
at

iv
e 

br
ak

in
g 

an
d 

D
yn

am
ic

 b
ra

ki
ng

 o
f 

D
C

 s
ep

ar
at

el
y

ex
ci

te
d 

m
ot

or
.

[4
]

b)
A

 2
00

 V
, 8

75
 rp

m
, 1

50
A

 s
ep

ar
at

el
y 

ex
ci

te
d 

dc
 m

ot
or

 is
 fe

d 
fr

om
 a

 s
in

gl
e

ph
as

e 
fu

ll
y 

co
nt

ro
lle

d 
re

ct
if

ie
r 

w
ith

 a
n 

A
C

 s
ou

rc
e 

vo
lt

ag
e 

of
 2

20
 V

, 5
0

H
z,

 R
a=

0.
06

. 
Fo

r 
co

nt
in

uo
us

 c
on

du
ct

io
n,

 c
al

cu
la

te
 t

he
 f

ir
in

g 
an

gl
es

fo
r 

ra
te

d 
m

ot
or

 to
rq

ue
 a

nd
 7

50
 r

pm
.

[6
]

O
R

P.
T.

O
.

CEGN018941

W
he

re
 N

 i
s 

th
e 

sp
ee

d 
in

 r
pm

. W
he

n 
it

 is
 l

oa
de

d,
 t

he
 n

et
 l

oa
d 

to
rq

ue
 i

s
W

he
re

 N
 i

s 
th

e 
sp

ee
d 

in
 r

pm
. W

he
n 

it
 is

 l
oa

de
d,

 t
he

 n
et

 l
oa

d 
to

rq
ue

 i
s

=
10

0 
N

-m
 a

nd
 w

he
n 

it 
is

 u
nl

oa
de

d,
 n

et
 lo

ad
 to

rq
ue

 
=

10
0 

N
-m

 a
nd

 w
he

n 
it 

is
 u

nl
oa

de
d,

 n
et

 lo
ad

 to
rq

ue
 

C
al

cu
la

te
 m

ot
or

 s
pe

ed
s 

fo
r 

m
ot

or
in

g 
an

d 
br

ak
in

g 
op

er
at

io
ns

 i
n 

al
l 

th
e

C
al

cu
la

te
 m

ot
or

 s
pe

ed
s 

fo
r 

m
ot

or
in

g 
an

d 
br

ak
in

g 
op

er
at

io
ns

 i
n 

al
l 

th
e

b)
W

ha
t a

re
 d

if
fe

re
nt

 to
rq

ue
 c

om
po

ne
nt

s?
 E

xp
la

in
 w

ith
 th

ei
r c

ha
ra

ct
er

is
tic

s.
b)

W
ha

t a
re

 d
if

fe
re

nt
 to

rq
ue

 c
om

po
ne

nt
s?

 E
xp

la
in

 w
ith

 th
ei

r c
ha

ra
ct

er
is

tic
s.

210.212.188.194 03/03/2020 13:47:31 

 =
 -

20
0-

0.
2 

N
, N

-m
 =

 -
20

0-
0.

2 
N

, N
-m

W
he

re
 N

 i
s 

th
e 

sp
ee

d 
in

 r
pm

. W
he

n 
it

 is
 l

oa
de

d,
 t

he
 n

et
 l

oa
d 

to
rq

ue
 i

s
W

he
re

 N
 i

s 
th

e 
sp

ee
d 

in
 r

pm
. W

he
n 

it
 is

 l
oa

de
d,

 t
he

 n
et

 l
oa

d 
to

rq
ue

 i
s

=
10

0 
N

-m
 a

nd
 w

he
n 

it 
is

 u
nl

oa
de

d,
 n

et
 lo

ad
 to

rq
ue

 
=

10
0 

N
-m

 a
nd

 w
he

n 
it 

is
 u

nl
oa

de
d,

 n
et

 lo
ad

 to
rq

ue
 

C
al

cu
la

te
 m

ot
or

 s
pe

ed
s 

fo
r 

m
ot

or
in

g 
an

d 
br

ak
in

g 
op

er
at

io
ns

 i
n 

al
l 

th
e

C
al

cu
la

te
 m

ot
or

 s
pe

ed
s 

fo
r 

m
ot

or
in

g 
an

d 
br

ak
in

g 
op

er
at

io
ns

 i
n 

al
l 

th
e

b)
W

ha
t a

re
 d

if
fe

re
nt

 to
rq

ue
 c

om
po

ne
nt

s?
 E

xp
la

in
 w

ith
 th

ei
r c

ha
ra

ct
er

is
tic

s.
b)

W
ha

t a
re

 d
if

fe
re

nt
 to

rq
ue

 c
om

po
ne

nt
s?

 E
xp

la
in

 w
ith

 th
ei

r c
ha

ra
ct

er
is

tic
s.

O
R

O
R

a)
W

ith
 a

 n
ea

t b
lo

ck
 d

ia
gr

am
, e

xp
la

in
 th

e 
co

m
po

ne
nt

s 
of

 E
le

ct
ri

c 
dr

iv
e.

a)
W

ith
 a

 n
ea

t b
lo

ck
 d

ia
gr

am
, e

xp
la

in
 th

e 
co

m
po

ne
nt

s 
of

 E
le

ct
ri

c 
dr

iv
e.

b)
A

 d
ri

ve
 h

as
 f

ol
lo

w
in

g 
eq

ua
ti

on
s 

fo
r 

m
ot

or
 a

nd
 lo

ad
 to

rq
ue

s:
b)

A
 d

ri
ve

 h
as

 f
ol

lo
w

in
g 

eq
ua

ti
on

s 
fo

r 
m

ot
or

 a
nd

 lo
ad

 to
rq

ue
s:

 =
 (

15
 +

 0
.5

 =
 (

15
 +

 0
.5

CEGN018941
(2

01
2 

P
at

te
rn

) (
Se

m
es

te
r 

- I
I)

(2
01

2 
P

at
te

rn
) (

Se
m

es
te

r 
- I

I)

T
im

e 
: 

1 
H

ou
r]

[M
ax

. M
ar

ks
 : 

30
T

im
e 

: 
1 

H
ou

r]
[M

ax
. M

ar
ks

 : 
30

In
st

ru
ct

io
n

s 
to

 t
h

e 
ca

nd
id

at
es

:
In

st
ru

ct
io

n
s 

to
 t

h
e 

ca
nd

id
at

es
:

1)
A

n
sw

er
 Q

1 
or

 2
, Q

3 
or

 4
, Q

5 
or

 6
.

1)
A

n
sw

er
 Q

1 
or

 2
, Q

3 
or

 4
, Q

5 
or

 6
.

2)
F

ig
u

re
s 

to
 t

he
 r

ig
h

t 
in

di
ca

te
 f

ul
l 

m
ar

ks
.

2)
F

ig
u

re
s 

to
 t

he
 r

ig
h

t 
in

di
ca

te
 f

ul
l 

m
ar

ks
.

 a
)

A
 m

ot
or

 is
 u

se
d 

to
 d

ri
ve

 th
e 

ho
is

t. 
T

he
 m

ot
or

 h
is

 fo
llo

w
in

g 
ch

ar
ac

te
ri

st
ic

s.
 a

)
A

 m
ot

or
 is

 u
se

d 
to

 d
ri

ve
 th

e 
ho

is
t. 

T
he

 m
ot

or
 h

is
 fo

llo
w

in
g 

ch
ar

ac
te

ri
st

ic
s.

210.212.188.194 03/03/2020 13:47:31 

B
E

/I
n

se
m

./A
P

R
-1

46
B

E
/I

n
se

m
./A

P
R

-1
46

B
.E

. (
E

le
ct

ri
ca

l)
B

.E
. (

E
le

ct
ri

ca
l)

40
31

48
 : 

P
O

W
E

R
 E

L
E

C
T

R
O

N
IC

S 
C

O
N

T
R

O
L

L
E

D
 D

R
IV

E
S

40
31

48
 : 

P
O

W
E

R
 E

L
E

C
T

R
O

N
IC

S 
C

O
N

T
R

O
L

L
E

D
 D

R
IV

E
S

(2
01

2 
P

at
te

rn
) (

Se
m

es
te

r 
- I

I)
(2

01
2 

P
at

te
rn

) (
Se

m
es

te
r 

- I
I)

T
im

e 
: 

1 
H

ou
r]

[M
ax

. M
ar

ks
 : 

30
T

im
e 

: 
1 

H
ou

r]
[M

ax
. M

ar
ks

 : 
30

1)
A

n
sw

er
 Q

1 
or

 2
, Q

3 
or

 4
, Q

5 
or

 6
.

1)
A

n
sw

er
 Q

1 
or

 2
, Q

3 
or

 4
, Q

5 
or

 6
.

2)
F

ig
u

re
s 

to
 t

he
 r

ig
h

t 
in

di
ca

te
 f

ul
l 

m
ar

ks
.

2)
F

ig
u

re
s 

to
 t

he
 r

ig
h

t 
in

di
ca

te
 f

ul
l 

m
ar

ks
.

 a
)

A
 m

ot
or

 is
 u

se
d 

to
 d

ri
ve

 th
e 

ho
is

t. 
T

he
 m

ot
or

 h
is

 fo
llo

w
in

g 
ch

ar
ac

te
ri

st
ic

s.
 a

)
A

 m
ot

or
 is

 u
se

d 
to

 d
ri

ve
 th

e 
ho

is
t. 

T
he

 m
ot

or
 h

is
 fo

llo
w

in
g 

ch
ar

ac
te

ri
st

ic
s.

Q
ua

dr
an

ts
 I

, I
I 

an
d 

IV
; 

Q
ua

dr
an

ts
 I

, I
I 

an
d 

IV
; 

Q
ua

dr
an

ts
 I

I,
 I

II
 a

nd
 I

V
; 

Q
ua

dr
an

ts
 I

I,
 I

II
 a

nd
 I

V
; 

W
he

re
 N

 i
s 

th
e 

sp
ee

d 
in

 r
pm

. W
he

n 
it

 is
 l

oa
de

d,
 t

he
 n

et
 l

oa
d 

to
rq

ue
 i

s
W

he
re

 N
 i

s 
th

e 
sp

ee
d 

in
 r

pm
. W

he
n 

it
 is

 l
oa

de
d,

 t
he

 n
et

 l
oa

d 
to

rq
ue

 i
s

CEGN018941

m

O
bt

ai
n 

th
e 

eq
ui

lib
ri

um
 p

oi
nt

s 
an

d 
co

m
m

en
t o

n 
th

ei
r s

te
ad

y 
st

at
e 

st
ab

ili
ty

.
O

bt
ai

n 
th

e 
eq

ui
lib

ri
um

 p
oi

nt
s 

an
d 

co
m

m
en

t o
n 

th
ei

r s
te

ad
y 

st
at

e 
st

ab
ili

ty
.

a)
C

om
pa

re
 R

eg
en

er
at

iv
e 

br
ak

in
g 

an
d 

D
yn

am
ic

 b
ra

ki
ng

 o
f 

D
C

 s
ep

ar
at

el
y

a)
C

om
pa

re
 R

eg
en

er
at

iv
e 

br
ak

in
g 

an
d 

D
yn

am
ic

 b
ra

ki
ng

 o
f 

D
C

 s
ep

ar
at

el
y

b)
A

 2
00

 V
, 8

75
 rp

m
, 1

50
A

 s
ep

ar
at

el
y 

ex
ci

te
d 

dc
 m

ot
or

 is
 fe

d 
fr

om
 a

 s
in

gl
e

b)
A

 2
00

 V
, 8

75
 rp

m
, 1

50
A

 s
ep

ar
at

el
y 

ex
ci

te
d 

dc
 m

ot
or

 is
 fe

d 
fr

om
 a

 s
in

gl
e

C

ph
as

e 
fu

ll
y 

co
nt

ro
lle

d 
re

ct
if

ie
r 

w
ith

 a
n 

A
C

 s
ou

rc
e 

vo
lt

ag
e 

of
 2

20
 V

, 5
0

ph
as

e 
fu

ll
y 

co
nt

ro
lle

d 
re

ct
if

ie
r 

w
ith

 a
n 

A
C

 s
ou

rc
e 

vo
lt

ag
e 

of
 2

20
 V

, 5
0

210.212.188.194 03/03/2020 13:47:31 
a)

W
ith

 a
 n

ea
t b

lo
ck

 d
ia

gr
am

, e
xp

la
in

 th
e 

co
m

po
ne

nt
s 

of
 E

le
ct

ri
c 

dr
iv

e.
a)

W
ith

 a
 n

ea
t b

lo
ck

 d
ia

gr
am

, e
xp

la
in

 th
e 

co
m

po
ne

nt
s 

of
 E

le
ct

ri
c 

dr
iv

e.
[6

]
[6

]

O
bt

ai
n 

th
e 

eq
ui

lib
ri

um
 p

oi
nt

s 
an

d 
co

m
m

en
t o

n 
th

ei
r s

te
ad

y 
st

at
e 

st
ab

ili
ty

.
O

bt
ai

n 
th

e 
eq

ui
lib

ri
um

 p
oi

nt
s 

an
d 

co
m

m
en

t o
n 

th
ei

r s
te

ad
y 

st
at

e 
st

ab
ili

ty
.

a)
C

om
pa

re
 R

eg
en

er
at

iv
e 

br
ak

in
g 

an
d 

D
yn

am
ic

 b
ra

ki
ng

 o
f 

D
C

 s
ep

ar
at

el
y

a)
C

om
pa

re
 R

eg
en

er
at

iv
e 

br
ak

in
g 

an
d 

D
yn

am
ic

 b
ra

ki
ng

 o
f 

D
C

 s
ep

ar
at

el
y

b)
A

 2
00

 V
, 8

75
 rp

m
, 1

50
A

 s
ep

ar
at

el
y 

ex
ci

te
d 

dc
 m

ot
or

 is
 fe

d 
fr

om
 a

 s
in

gl
e

b)
A

 2
00

 V
, 8

75
 rp

m
, 1

50
A

 s
ep

ar
at

el
y 

ex
ci

te
d 

dc
 m

ot
or

 is
 fe

d 
fr

om
 a

 s
in

gl
e

ph
as

e 
fu

ll
y 

co
nt

ro
lle

d 
re

ct
if

ie
r 

w
ith

 a
n 

A
C

 s
ou

rc
e 

vo
lt

ag
e 

of
 2

20
 V

, 5
0

ph
as

e 
fu

ll
y 

co
nt

ro
lle

d 
re

ct
if

ie
r 

w
ith

 a
n 

A
C

 s
ou

rc
e 

vo
lt

ag
e 

of
 2

20
 V

, 5
0

. 
Fo

r 
co

nt
in

uo
us

 c
on

du
ct

io
n,

 c
al

cu
la

te
 t

he
 f

ir
in

g 
an

gl
es

. 
Fo

r 
co

nt
in

uo
us

 c
on

du
ct

io
n,

 c
al

cu
la

te
 t

he
 f

ir
in

g 
an

gl
es

2
B

E
/I

n
se

m
.-

14
6

Q
4)

a)
A

 2
20

 V
, 9

70
 r

pm
, 1

00
 A

 d
c 

se
pa

ra
te

ly
 e

xc
ite

d 
m

ot
or

 h
as

 a
n 

ar
m

at
ur

e
re

si
st

an
ce

 o
f 

0.
05

 
. I

t 
is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 a
n 

in
it

ia
l 

sp
ee

d 
of

10
00

 r
pm

. 
C

al
cu

la
te

 t
he

 r
es

is
ta

nc
e 

to
 b

e 
pl

ac
ed

 i
n 

ar
m

at
ur

e 
ci

rc
ui

t 
to

lim
it 

br
ak

in
g 

cu
rr

en
t t

o 
tw

ic
e 

th
e 

fu
ll 

lo
ad

 v
al

ue
.

[6
]

b)
E

xp
la

in
 t

he
 m

ot
or

in
g 

op
er

at
io

n 
of

 c
ho

pp
er

 f
ed

 D
C

 s
ep

ar
at

el
y 

ex
ci

te
d

m
ot

or
 a

lo
ng

 w
ith

 th
e 

sp
ee

d 
to

rq
ue

 c
ha

ra
ct

er
is

ti
cs

.
[4

]

Q
5)

a)
E

xp
la

in
 th

e 
re

ge
ne

ra
ti

ve
 b

ra
ki

ng
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

[5
]

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

pa
ra

m
et

er
s:

 4
00

V
, 5

0 
H

z,
 4

 p
ol

e 
13

70
 rp

m
, R

s 
=

 2
 

, R
r’ 

= 
3 

 X
s=

X
r’=

3.
5

. M
ot

or
 is

 c
on

tr
ol

le
d 

by
 V

S
I a

t c
on

st
an

t 
/

v
f

 ra
tio

. F
or

 re
ge

ne
ra

tiv
e

br
ak

in
g 

of
 th

is
 m

ot
or

, c
al

cu
la

te
 S

pe
ed

 fo
r a

 fr
eq

ue
nc

y 
of

 3
0 

H
z 

an
d 

80
%

of
 f

ul
l l

oa
d 

to
rq

ue
. A

ss
um

e 
m

ot
or

 s
pe

ed
 to

rq
ue

 c
ha

ra
ct

er
is

tic
s 

fr
om

 fu
ll

lo
ad

 m
ot

or
in

g 
to

 fu
ll

 lo
ad

 b
ra

ki
ng

 to
 b

e 
pa

ra
ll

el
 s

tr
ai

gh
t l

in
es

.
[5

]

O
R

Q
6)

a)
A

 4
00

 V
 s

ta
r 

co
nn

ec
te

d 
3 

ph
as

e,
 6

 p
ol

e,
 5

0 
H

z,
 i

nd
uc

tio
n 

m
ot

or
 h

as
fo

ll
ow

in
g 

pa
ra

m
et

er
s 

re
fe

rr
ed

 to
 th

e 
st

at
or

. R
s 

=
 R

r’ 
=

 1
 

, X
s =

 X
r’=

2
. T

he
 m

ot
or

 is
 b

ra
ke

d 
by

 p
lu

gg
in

g 
fr

om
 it

s 
in

it
ia

l s
pe

ed
 o

f 9
50

 rp
m

.
C

al
cu

la
te

 th
e 

in
it

ia
l b

ra
ki

ng
 c

ur
re

nt
 a

nd
 to

rq
ue

 a
s 

a 
ra

tio
 o

f t
he

ir
 fu

ll 
lo

ad
va

lu
es

.
[6

]

b)
E

xp
la

in
 th

e 
th

yr
is

to
ri

se
d 

st
at

or
 v

ol
ta

ge
 c

on
tr

ol
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.[

4]

CEGN018941

br
ak

in
g 

of
 th

is
 m

ot
or

, c
al

cu
la

te
 S

pe
ed

 fo
r a

 fr
eq

ue
nc

y 
of

 3
0 

H
z 

an
d 

80
%

br
ak

in
g 

of
 th

is
 m

ot
or

, c
al

cu
la

te
 S

pe
ed

 fo
r a

 fr
eq

ue
nc

y 
of

 3
0 

H
z 

an
d 

80
%

of
 f

ul
l l

oa
d 

to
rq

ue
. A

ss
um

e 
m

ot
or

 s
pe

ed
 to

rq
ue

 c
ha

ra
ct

er
is

tic
s 

fr
om

 fu
ll

of
 f

ul
l l

oa
d 

to
rq

ue
. A

ss
um

e 
m

ot
or

 s
pe

ed
 to

rq
ue

 c
ha

ra
ct

er
is

tic
s 

fr
om

 fu
ll

lo
ad

 m
ot

or
in

g 
to

 fu
ll

 lo
ad

 b
ra

ki
ng

 to
 b

e 
pa

ra
ll

el
 s

tr
ai

gh
t l

in
es

.
lo

ad
 m

ot
or

in
g 

to
 fu

ll
 lo

ad
 b

ra
ki

ng
 to

 b
e 

pa
ra

ll
el

 s
tr

ai
gh

t l
in

es
.

O
R

O
R

a)
A

 4
00

 V
 s

ta
r 

co
nn

ec
te

d 
3 

ph
as

e,
 6

 p
ol

e,
 5

0 
H

z,
 i

nd
uc

tio
n 

m
ot

or
 h

as
a)

A
 4

00
 V

 s
ta

r 
co

nn
ec

te
d 

3 
ph

as
e,

 6
 p

ol
e,

 5
0 

H
z,

 i
nd

uc
tio

n 
m

ot
or

 h
as

fo
ll

ow
in

g 
pa

ra
m

et
er

s 
re

fe
rr

ed
 to

 th
e 

st
at

or
. 

fo
ll

ow
in

g 
pa

ra
m

et
er

s 
re

fe
rr

ed
 to

 th
e 

st
at

or
. 

. T
he

 m
ot

or
 is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 it
s 

in
it

ia
l s

pe
ed

 o
f 9

50
 rp

m
.

210.212.188.194 03/03/2020 13:47:31 

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

pa
ra

m
et

er
s:

 4
00

V
, 5

0 
H

z,
 4

 p
ol

e 
13

70
 rp

m
, R

s 
=

 2
 

pa
ra

m
et

er
s:

 4
00

V
, 5

0 
H

z,
 4

 p
ol

e 
13

70
 rp

m
, R

s 
=

 2
 

v
f

v
f

/
 ra

tio
. F

or
 re

ge
ne

ra
tiv

e
 ra

tio
. F

or
 re

ge
ne

ra
tiv

e
br

ak
in

g 
of

 th
is

 m
ot

or
, c

al
cu

la
te

 S
pe

ed
 fo

r a
 fr

eq
ue

nc
y 

of
 3

0 
H

z 
an

d 
80

%
br

ak
in

g 
of

 th
is

 m
ot

or
, c

al
cu

la
te

 S
pe

ed
 fo

r a
 fr

eq
ue

nc
y 

of
 3

0 
H

z 
an

d 
80

%
of

 f
ul

l l
oa

d 
to

rq
ue

. A
ss

um
e 

m
ot

or
 s

pe
ed

 to
rq

ue
 c

ha
ra

ct
er

is
tic

s 
fr

om
 fu

ll
of

 f
ul

l l
oa

d 
to

rq
ue

. A
ss

um
e 

m
ot

or
 s

pe
ed

 to
rq

ue
 c

ha
ra

ct
er

is
tic

s 
fr

om
 fu

ll
lo

ad
 m

ot
or

in
g 

to
 fu

ll
 lo

ad
 b

ra
ki

ng
 to

 b
e 

pa
ra

ll
el

 s
tr

ai
gh

t l
in

es
.

lo
ad

 m
ot

or
in

g 
to

 fu
ll

 lo
ad

 b
ra

ki
ng

 to
 b

e 
pa

ra
ll

el
 s

tr
ai

gh
t l

in
es

.

a)
A

 4
00

 V
 s

ta
r 

co
nn

ec
te

d 
3 

ph
as

e,
 6

 p
ol

e,
 5

0 
H

z,
 i

nd
uc

tio
n 

m
ot

or
 h

as
a)

A
 4

00
 V

 s
ta

r 
co

nn
ec

te
d 

3 
ph

as
e,

 6
 p

ol
e,

 5
0 

H
z,

 i
nd

uc
tio

n 
m

ot
or

 h
as

fo
ll

ow
in

g 
pa

ra
m

et
er

s 
re

fe
rr

ed
 to

 th
e 

st
at

or
. 

fo
ll

ow
in

g 
pa

ra
m

et
er

s 
re

fe
rr

ed
 to

 th
e 

st
at

or
. 

. T
he

 m
ot

or
 is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 it
s 

in
it

ia
l s

pe
ed

 o
f 9

50
 rp

m
.

. T
he

 m
ot

or
 is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 it
s 

in
it

ia
l s

pe
ed

 o
f 9

50
 rp

m
.

C
al

cu
la

te
 th

e 
in

it
ia

l b
ra

ki
ng

 c
ur

re
nt

 a
nd

 to
rq

ue
 a

s 
a 

ra
tio

 o
f t

he
ir

 fu
ll 

lo
ad

C
al

cu
la

te
 th

e 
in

it
ia

l b
ra

ki
ng

 c
ur

re
nt

 a
nd

 to
rq

ue
 a

s 
a 

ra
tio

 o
f t

he
ir

 fu
ll 

lo
ad

CEGN018941

b)
E

xp
la

in
 t

he
 m

ot
or

in
g 

op
er

at
io

n 
of

 c
ho

pp
er

 f
ed

 D
C

 s
ep

ar
at

el
y 

ex
ci

te
d

b)
E

xp
la

in
 t

he
 m

ot
or

in
g 

op
er

at
io

n 
of

 c
ho

pp
er

 f
ed

 D
C

 s
ep

ar
at

el
y 

ex
ci

te
d

m
ot

or
 a

lo
ng

 w
ith

 th
e 

sp
ee

d 
to

rq
ue

 c
ha

ra
ct

er
is

ti
cs

.
m

ot
or

 a
lo

ng
 w

ith
 th

e 
sp

ee
d 

to
rq

ue
 c

ha
ra

ct
er

is
ti

cs
.

a)
E

xp
la

in
 th

e 
re

ge
ne

ra
ti

ve
 b

ra
ki

ng
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

a)
E

xp
la

in
 th

e 
re

ge
ne

ra
ti

ve
 b

ra
ki

ng
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

210.212.188.194 03/03/2020 13:47:31 

10
00

 r
pm

. 
C

al
cu

la
te

 t
he

 r
es

is
ta

nc
e 

to
 b

e 
pl

ac
ed

 i
n 

ar
m

at
ur

e 
ci

rc
ui

t 
to

10
00

 r
pm

. 
C

al
cu

la
te

 t
he

 r
es

is
ta

nc
e 

to
 b

e 
pl

ac
ed

 i
n 

ar
m

at
ur

e 
ci

rc
ui

t 
to

lim
it 

br
ak

in
g 

cu
rr

en
t t

o 
tw

ic
e 

th
e 

fu
ll 

lo
ad

 v
al

ue
.

lim
it 

br
ak

in
g 

cu
rr

en
t t

o 
tw

ic
e 

th
e 

fu
ll 

lo
ad

 v
al

ue
.

b)
E

xp
la

in
 t

he
 m

ot
or

in
g 

op
er

at
io

n 
of

 c
ho

pp
er

 f
ed

 D
C

 s
ep

ar
at

el
y 

ex
ci

te
d

b)
E

xp
la

in
 t

he
 m

ot
or

in
g 

op
er

at
io

n 
of

 c
ho

pp
er

 f
ed

 D
C

 s
ep

ar
at

el
y 

ex
ci

te
d

m
ot

or
 a

lo
ng

 w
ith

 th
e 

sp
ee

d 
to

rq
ue

 c
ha

ra
ct

er
is

ti
cs

.
m

ot
or

 a
lo

ng
 w

ith
 th

e 
sp

ee
d 

to
rq

ue
 c

ha
ra

ct
er

is
ti

cs
.

a)
E

xp
la

in
 th

e 
re

ge
ne

ra
ti

ve
 b

ra
ki

ng
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

a)
E

xp
la

in
 th

e 
re

ge
ne

ra
ti

ve
 b

ra
ki

ng
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

b)
A

 s
ta

r c
on

ne
ct

ed
 s

qu
ir

re
l c

ag
e 

in
du

ct
io

n 
m

ot
or

 h
as

 fo
llo

w
in

g 
ra

tin
gs

 a
nd

pa
ra

m
et

er
s:

 4
00

V
, 5

0 
H

z,
 4

 p
ol

e 
13

70
 rp

m
, R

s 
=

 2
 

pa
ra

m
et

er
s:

 4
00

V
, 5

0 
H

z,
 4

 p
ol

e 
13

70
 rp

m
, R

s 
=

 2
 

3.
5

3.
5

. M
ot

or
 is

 c
on

tr
ol

le
d 

by
 V

S
I a

t c
on

st
an

t 
. M

ot
or

 is
 c

on
tr

ol
le

d 
by

 V
S

I a
t c

on
st

an
t 

br
ak

in
g 

of
 th

is
 m

ot
or

, c
al

cu
la

te
 S

pe
ed

 fo
r a

 fr
eq

ue
nc

y 
of

 3
0 

H
z 

an
d 

80
%

br
ak

in
g 

of
 th

is
 m

ot
or

, c
al

cu
la

te
 S

pe
ed

 fo
r a

 fr
eq

ue
nc

y 
of

 3
0 

H
z 

an
d 

80
%

CEGN018941

b)
E

xp
la

in
 th

e 
th

yr
is

to
ri

se
d 

st
at

or
 v

ol
ta

ge
 c

on
tr

ol
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

b)
E

xp
la

in
 th

e 
th

yr
is

to
ri

se
d 

st
at

or
 v

ol
ta

ge
 c

on
tr

ol
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

210.212.188.194 03/03/2020 13:47:31 

. T
he

 m
ot

or
 is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 it
s 

in
it

ia
l s

pe
ed

 o
f 9

50
 rp

m
.

. T
he

 m
ot

or
 is

 b
ra

ke
d 

by
 p

lu
gg

in
g 

fr
om

 it
s 

in
it

ia
l s

pe
ed

 o
f 9

50
 rp

m
.

C
al

cu
la

te
 th

e 
in

it
ia

l b
ra

ki
ng

 c
ur

re
nt

 a
nd

 to
rq

ue
 a

s 
a 

ra
tio

 o
f t

he
ir

 fu
ll 

lo
ad

C
al

cu
la

te
 th

e 
in

it
ia

l b
ra

ki
ng

 c
ur

re
nt

 a
nd

 to
rq

ue
 a

s 
a 

ra
tio

 o
f t

he
ir

 fu
ll 

lo
ad

b)
E

xp
la

in
 th

e 
th

yr
is

to
ri

se
d 

st
at

or
 v

ol
ta

ge
 c

on
tr

ol
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.

b)
E

xp
la

in
 th

e 
th

yr
is

to
ri

se
d 

st
at

or
 v

ol
ta

ge
 c

on
tr

ol
 o

f 3
 p

h 
in

du
ct

io
n 

m
ot

or
.


