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PN Imitation Measured Currents:
E-—
iﬁé’;% Define array of time and define angular frequency:
A at
t .= Osec,0.0001sec..
T 60Hz

ﬁ wq = 2-7-60Hz w(t) = wy

Velitage as a function of time

Vinag = 15KV v, (1) = \/E-vmag- cos(w()-H)

AR

Vi, (B = ﬁ-vmag-cos(w(t)-t— 120deg)

v (D) = ﬁ'vmag' cos(w(i)-t+ 120deg)

vald

Transform measured cue

 to the stationary dq0 (apf) reference frame:
L i

e Use equations from the Clarke Transformation instead of matrix for now

w P

WM

V(D = -(va(t) ~ 0.5V, () — o.s.vc(t))

(vp® —vo(®)

vqs(t) = e~ () axis 180 out of phase with some definitions

NG
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3x1 04 g
2x10°)

Vo0 1x10%H

Vh (t) 0

vt

_1x10t

—ax10”

EEWT

Or(t) := 2-7-60.0Hz-t

® Now apply rotating reference frame transformation in steps

Var1 (0 = vgg(D-cos(Or(D)
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Vdr2 (9 = Vs (t)-sin(8r(9)
B LT

vqﬂ(t) 1= v 3 (D) -sin(Or(t))
vqrz(t) = vqs(t)-cos(er(t))

vqf(t) = ~Varl )+ Vqrz(t)

TRy .
3x10% .
’ 4
210

Vg (9 <

Var (D

var(t)

1x107H
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Or if we redefine or reference angle:

Va(t)

& Vo) = P(0)- V(1)
' vc(t)

3><104 T f ; T

2x10*

w0t ] [ A T I R &

vas(D

VQOLB(Q 1

~wao*t ]V | e

[
{

—ox1o?

~3x10% '
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3><104 7 T T t

167N

ix10t | _' | | 1
vgs(D) |

Vomﬂ(tjz

_1x10%

- 2><104 = L/ , -
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Now add some currents:

Imag = S00A i, () =2 Inag cos(w(t)-t — 30deg)
ﬁ iy () = 2Ly cos(w(®)-t - 150deg)
i (1) = \/E-Imag-cos(w(t)-t + 90deg) |
i, (0 i, (9
Iodq(t) = P(1)- Ib(t) I{)oiﬁ(t) = P(0)- Ib(t)
ie(t) i ()
1X103 3 T T T
b
n_# né i) N N\ N
500
i (1)
IOdq(t)l
o — 5001 : .
—1x1 03 ] ! ] 1
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Now calculate real and reactive power

MW = 1000kW MVA = MW MVAR = MW

ﬁ o Phasor form first:

~ ' Vai= Vmag'ejmieg
Iy = Imag'e_j-mdeg
Papn = 3Re(V,1,) Paop = 19486 MW
Qapp = 3Im(VT,) Qapn = 11:25MW

e Now in DQ reference frameg:

%
o .
o Vbl Vg la

3 WA
o E'(VOGq(t)O.IOdq(t)e * V()dq(t)i'lildq(t)1 + V()dq(t)z-fedq(t)z)

e Note: we need the 3/2 term because of 2/3 constant in transformation matrix.
e This will differ if use SQRT(2/3)

2)(107 ; I T T
1.98x107 - i
1.96x10" F =
POdq(t) :
P31
Py aaxao’f .
1.92x10" .
{ i ]

1.9x10" !
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Qdq® = 5 {(Vodq®, Toaq¥, - Vodq(®, Todq®,)

o Note: we need the 3/2 term because of 2/3 constant in transformation matrix.
e This will differ if nse SQRT(2/3)

1.15x107 : . . f
1.14x10 F .
7L
Qpgq(t) 113710 .
3ph 1.12x10"F -
1.11x10" i
1

1.1x10’ ' ' !
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