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P3.6 A Y-connected load issupplied from a 400 V, 3-phase, 3-wire
symmetrical system RYB. The branch circuit impedances are

Z,=10N3+j10Q;7Z,=20+2083 Q;Z; =0-j10 Q

The phase sequence is RYB. Determine the currents in each
branch by (i) Kirchhoff’s laws (ii) mesh current method

R o—» R (i) By applying Kirchhoff's laws

The line currents can be obtained as

Z. = 20./30°
Bo—» I VryZp — VBrZy
.

Iy ZRZ}-' + Z}*ZB + ZBZR
Yo ZrZy + ZyZp + ZpZp = 446.41 + j426.8

IY

— 617.60/43.7°
400/0° x 10/—90° — 400/120° x 40/60°
o = JOOAZ X 102907 — 400/1207 x 40/60° _ =0 57735 A

617.60/43.7°



~ VygZr — VryZp
ZrZly +ZyZp + ZpZR

~400/—=120° x 20/30° — 400/0° x 10/—90° L YAEER T
- 617.60/43.7° = [047/2133.

Iy

o VerZy — Vyplg
57 ZiZy + ZyZy + ZpZy

~400/120° x 40/60° — 400/—120° x 20/30°
- 617.60/43.7° -

28.96/109.73° A

(ii) By/mesh current method Ro
Let the mesh currents be Irand L

 Vey(Zy +Zp) + VypZy
| =
(Zg +Zy)(Zy + Zp) — Z3 8o

I, = Vyg(Zgr +Zy) + VgyZy
(Zr +Zy)(Zy + Zp) — 73

\ ve




Ly +Zp

31.74/50.9° Q)

Ze 4+ Zy = 58.2/50.1° O

j 400/0° x 31.74/50.9° 4+ 400/—120° x 40/60°
' 58.2/50.1° x 31.74/50.97 — 1600/120°

=142 —j224 A =26.5/-57.7° A

/

[, =976 —j27.2 A =28.94/-70.3° A

I =1 =265/-57.7° A

Iy =1, —1, =6.5/—133° A

Ig = —1, = 29.8/109.74° A




P3.7 In the circuit of Fig. a symmetrical 3-phase 100 V, three-wire supply
feeds an unbalanced star-connected load, with impedances of
the load as Z, =5 20 Q, Z, = 2 £90Q, Z; = 4 /-90Q. Find the line
currents and voltage across the impedance using star-delta
transformation method.

In
R o -

gE {2
™

j2

Solution: Co

The unbalanced star — connected load can be converted into
equivalent delta load by conversion technique

By 5./0°)(2.290°
Zoy =Zp+ Ty +—22L = 5200 +2.290° 00 ) 3.2.3866° Q
7 4./ 90°

(2290%)(4 2-907)

y . 3 |
Zyg =Zy +ZLg +——2 =2 790+ 4.7-90° 4 =2.56.-5134°0Q

7 5200
27 4= 90°)(520°
P =g Bin +— R 4/—00"+520°+ ;":__ ) _ 6.4./-141.34° O
Zy 2.290°

\



The equivalent delta load is shown in Fig

Vo =V, =100V

Var =100£0° N A5
lsn
Vig = 100=120°V ve—=i = Zay

Ve = 1002-240" V

Phase currents Fie R 74
Viy B L0000

Zay 32.238.66°

Vg 1002-120°

v = =
BTz 2.56/—51.34°

Vg 100.£- 240°

1 = =
B e 6.42-141.34°

=31.252-38.66° A

gy =

= 39.06.£-68.66" A

=13.637-98.66" A

I = Lpy —Dge =31.25/-38.66° —15.632-98.66° = 27.06.2—8.65° A
Iy =lyg — Loy =39.062- 68.66° —31.25--38.66° =10.72-121.14° A
IB = IER [}'ﬁ- =15.63..-98.66° J900.-68.66° = 2669128365 A

™\




These line currents are equal to the line currents of the
original star-connected load. For a star-connected load,

f,uh =1y

Iey =27.00£-8.65° A

Liw =19.7£-121.147 A

gy = 26692125856 A

VWpy =g Loy = (0L0° 2706 £-8.657)=1353-8.65°V

Viv =2y Ly = (2290°)419.7-121.14°)=39.4--31.14° V
Vey =Ly gy =(4L=90")26.69128.36%) =106.76.L38.36° V




P3.8 A symmetrical 440V, 3-phase system supplied a star-connected
load with the branch impedances 7, =10 Q Z,=j5 Q Z; =-j5 Q..
Calculate line currents and voltage across each phase

| Impedance by Millman’s theorem. The phase sequence is RYB.

For a star-connected load.

Ve 3 oasam3v

Let () be the neutral point of the supply system.

Let Ve = 254.03.20° V

Vyp =254.032 1200V
Veo =254.032 <2407 V
l l l

Yg=—=—=——=0120°0
Zg 10 1020°
A B | .
Yy =—=—-= - =0.22-90° 0
Zy 5 5290°
o | | )
Yp=—-= = 0.2290° 0

Zsz /5 57-90°

\\\



/
By Millman's theorem,

Voo Ye+Vyo Yy + Ypp Xy
Ye+Yy +Y,

7 —
v Ny —

(25403 2000 1£0%) + (254.032-120°00.2.2- 90%) + (254.03.2- 240740 2.2907)
0.120°+ 0.2.2-90°%+0.2.£90°

= 6H25.962180° V

Voltage across phase impedance

Vay = Vo — Vo = 254.03.20° —625.96 £180° = 880.20° V
Vv = Vio — Vo = 254.03.2-120° - 625.96 £180° = 545.29./- 23,79° V
Vay = Vo — Vg = 254.03.2- 240° — 625.96 £180° = 545.29/23.79° V




Phase currents / Line currents

Vey  880.20°
Ip=——= — =88.0° A
Zp  10.20° ,
Viy  54529.7-23.79°
I, =2 _ L —109.06/-113.79° A
Zy 5./9(0°
Voo 54529.°23.79°
1, =—= =109.06.2113.79° A

Ly 3£ —90°
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