VOLTAGE AND CURRENT SHIFTS IN DELTA-WYE TRANSFORMER
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Define:  kV =1000-volt a:= ¢ 2% MvA = voltamp-10° kVA = kV-A
1 1 1
A=]1 a2 a
1 a a2
Voltage ratio =30 Turns ratio n:= N\ﬁ
M0.4 '
Base power Pg := 1600kVA
Prima Secondary
EBp
Base voltage Ep, := 30kV Eps = ? Eg, = 400 V
PB PB
Base current Igp == Igp = 30.792 amp I, = Igs = 2309.4 amp
\/g'EBp \/§'EBS
Primary Voltages
30 { i-30- 30 —i.90. 30 i-150-
v, = —-(eJ 30 deg.kv) vy 30 io0des Vo 30 Jrisodeg
V3 V3 V3
VP = (VA VB VC )T VPS = A_ 1\/P VAO = VPSO VA] = VPS] VA2 = \/PS2
VAO = 0 volt VA] = (15000 + 866031) volt VA2 = 0 volt
VAC = VA - VC VBA = VB - VA VCB = VC - VB

VWP = (Vac Vga Vep)



Secondary Voltages

1
VS:= —- VWP V,:= VS0 Vy = VS1 Vo= VS2
n
V, =230.9volt Vi, = (-115.5 — 200i) volt V. = (-115.5 + 200i) volt
|Va| =230.9volt | V| =230.9volt |Ve| =230.9volt
arg(Va) = 0deg arg(Vb) =-120deg arg(Vc) =120 deg

Secondary Currents

—~i-100-
j deg-amp

I, := 1000-amp I, .= 1000-¢ I.:

18:= (I, T 1)" 1SS:= A LIS Lo:=1SS, Iy :=ISS, Iy = ISS,

Io = (108.8 — 39.6i) amp I = (979.9 + 114i) amp I, = (—88.7 — 74.4i) amp

|To| = 115.8amp |T1| = 986.5amp |To| = 115.8amp

arg(lao) =-20deg arg(lal) = 6.636deg arg(laz) =—140deg
Primary Currents

IWP := i-IS Iac = IWP, Iga = IWP, lep = IWP,

Ipoc = 7.7amp Iga = (=1.3 = 7.61) amp Icg = (3.8 + 6.71) amp

|IAC| =7.7amp |IBA| =7.7amp |ICB| =7.7amp

arg(IAC) =0deg arg(IBA) =-100 deg arg(ICB) =120 deg

Ip=Iac —Ipa I := Iga — Icp Ic = Icg — Iac

Ip = (9 + 7.61) amp Ig = (2.5 - 14.2i) amp Ic = (-11.5 + 6.7i) amp

|1a| = 11.79amp |T5| = 14.47amp |Tc| = 13.33amp

arg(l) = 40 deg arg(lg) = ~80 deg arg(Ic) = 150 deg

IP = (I, Ig IC)T IPS:= A 1P Ino = IPS,, Ia; = IPS, Ino = IPS,

Ipng = 0amp Ipn; = (10.6 + 7.8i) amp Ipp = (=1.5 = 0.31) amp

|Ta0| = 0amp |1a1| = 13.15amp |Ta2| = 1.54 amp

arg(IAO) =-13.16deg arg(IAl) =36.636deg arg(IAz) =—-170deg



