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Step-by-step solution

Enter question

Step 1 of 11

In order to derive expressions of currents in stationary reference frame and in synchronously CONTINUETO POST

rotating reference frame proceed as follows: 11 questions remaining
In the arbitrary reference frame the expression of current (;‘#‘ ) is given by the following below

expressions:
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i, = Z] ~e” cos(wt—a)+cosi(m,~o)t-al| ... (1)

Where,

Time constantis r,

Electrical angular velocity (e, ) is 377 rad /s,
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Angular velocity is @,

Time is ¢, View all solutions

Phase delay angle is «,

Voltage (V) is IOJ?__ :

Impedance is Z, Chegg tutors who can help

right now
Also, in the arbitrary reference frame the expression of current (i, ) is given by the following

below expressions: Sor Arvind
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Step 2 of 11
FIND ME A TUTOR

Now, the expressions for currents in the waveforms shown below in Figure 1 for the stationary
reference frame are determined as follows:
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Step 3 of 11

It is known that in the stationary reference frame angular velocity ((u) is always zero and

3

i, =i,,here i stands for quadrature axis current in the stationary reference frame and

expression of | _ is given below:

K[ =
i, = \‘le {-e ms(a)+c0q(mr—a)J

As i, =i, therefore above expression will transform to the following below expression:

i = \‘/;ll \‘—e ,L05(0)+L0“.((UI—G!)J ...... (3)
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Step 4 of 11

Impedance Z is given by the following below expression:

Z =r+jolL,

=y(7 ) + L, )

Substitute 0.216€2 for , and 1.09 €2 in the expression of |Z |

1Z,|= 02167 +1.09°
=/0.1887
=0.434Q
As, w L =109 and @, =377 rad/s, the value of inductance (L‘ ] is determined by the
below expression:

1.09 Q2
C 377
=2.89x10° H

Time constant : is determined by the following below expression:

5

r=—
r

Substitute 2.89x 10 H for L and 0.216%2 for r inthe above expression:

2.89x10” H
02160
=0.0133 HQ'
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Step 5 of 11

The phase delay angle is determined by the following below expression:

[ Lf').vL. J
= tan
r

Substitute 1.0v42 for @ L and v.zi1os2 for r, inthe above expression:

o ,[ 1.09 J
0.216

=tan"'(5.046)
=78.79°
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Step 6 of 11

Substitute the corresponding values in equation (3).

v2(10v2)[
i), =————=| —""% cos(78.79) +cos (3771 - 78.79)
’ 0.434 '

= 46.082 [ ~0.194¢°9% 4+ cos (3771 -78.79 )]

Also, the direct axis current in stationary reference frame (i, ) is determined by the following

below expressions:

From equation (2).

i, = \’{.;l \‘—e“ sin(@f - a)-sin l(m -o)t - a}J

Substitute ¢ =y in above expression to determine expression for direct axis current in

stationary reference frame (i, )

. _ N2V, = 3 .
La :W -e” sin(~a)-sin(of-a)| ...... (4)
Comment

Step 7 of 11

Substitute known values in equation (4).
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=46.082| 0.980¢°""* —sin (@, - 78‘?9)J

Hence, the expression of currents in the stationary reference frame are

:4 =46.082| =0.194¢"91% +cos(37?r—?8.?9) and
i, =46.082| 0.980e""* —sin(fu‘_:— ?8.79)] .
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Step 8 of 11

Now, the expressions for currents in the waveforms shown below in figure 2 for the
synchronously rotating reference frame are determined as follows:
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It is known that in the synchronously rotating reference frame angular velocity ((u) is always

equals to electrical angular velocity (e, ).

From equation (1)

[ = ]

i, —lz—l" e cos(wf—a)+cosi(m, —w)t-a|

Substitute @ = @, in the above expression to determine expression for quadrature axis current

in synchronously rotating reference frame (:q )

AN }

0= Z) -e“’ cos(af—a)+cos{(w, -w, ) -a)

= = (5)
Y[ ]

Z) ~e” cos(mpt ~a)+cos(-a)
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Step 9 of 11

Substitute corresponding values in equation (5).

V2(1002)f
f"‘ e -3 005(37?’ —{z)+ COS(-—78.79)
» 0.434

= 46.082{—9""'-‘-‘ cos(377r - ) +0. 194]
Comment

Step 10 of 11

Also, the direct axis current in the synchronously rotating reference frame (:’;‘) is determined by

the following below expressions:

From equation (2)

oSl 2 ]

iy —'z—l' -e’ sin((w—a)-sin{((u,,—(z))!—a}

Substitute @ = @, in above expression to determine expression for direct axis current in

synchronously rotating reference frame (;d‘ )

AN ]

5 = Z) —e* sin(o—a)-sin{(w,-,)-a)

_w [ ]

-e’ sinfof—-a)+sin(a
Z] e sin(w-a)+sin(a)

Comment

Step 11 of 11

Substitute corresponding values in equation (6).

Ji(loﬁ)[ -1 ]

-

' =""023a —e"% sin (@1 - 78.79) +sin(78.79)

= 46.082 {—e“-“'“ sin (@, - 78.79) + 0.980]

Hence, the expression of currents in the synchronously rotating reference frame are

it, = 46.082( —e""% cos (3771 —a) +0.1 94} and

i, =46.082| =" sin (@, t - 78.79) + 0.980] .

Comment
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