SoLUTION SET X

EXERCISE X.1 : CHANGE OF POWER

By convention, the Y index is used for the values of the wye assembly and the A index for the
values of the delta assembly.

A. Inabalanced three-phase system, the current in the neutral is zero. So nothing happens if
we remove the link to the neutral.

Wye assembly

U
B. U, ,y=—F=231V
1 U
C. z =R+ ~=19,9Q = I,,y=—24L =116 4
a)C) ' th

. . . -l/oC
The phase shift ¢ is equal to the argument of impedance: ¢ = arctg(goj =-59,84°

U I . cos¢p=134T7 kW = P

toad Y " Lioad Y oY

Plnad,Y = 3 ’ P/nad,Y = M

Qload,Y = Uload,Y ’ ]Ioad,Y Sin¢ = _29317 kvar = Qtot,Y = 3 ° Qph,Y = - 6,951 kVaI'

Q <0 = the reactive power is supplied to the network.

Delta assembly

B. U, =U=400V

load ,A

load A

U
C. 1, =—l2_-7014
Z [

load

The phase difference does not depend on the assembly type: ¢ =— 59,84 °

D. r

load A~

U I, cos¢=4,040 kW = P 3-F,40=12,120 kW

load ,A ’ load ,A tot, A oa

sing =-6,951 k var = 0,y=30,.,y="20,853kvar

Qload,Y = Uload,Y ’ ]load,Y

Conclusion : By connecting the same impedances Z in a triangle on the same network, the powers
are tripled.
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EXERCISE X.2 : ADAPTATION TO TWO DIFFERENT NETWORKS

1ZIl=20 @
P =-60°

L 1

B. In the delta configuration, the phase voltage is U, , =U, =230V

. ) U
In the wye configuration, the phase voltage is U,y = Té =230V

The same phase voltages on the same impedances give the same active and reactive powers.
In both cases, the phase current is given by :

I = l‘]é‘d 1154

C. Deltaassembly: /,, = V3.1, =19,914
Wye assembly : /,,=1,,=1154

Conclusion : The powers remain the same; on the other hand, the currents in the lines change.
To protect the user, it is necessary to reduce the size of the protective fuses when passing from the
triangle to the star.

EXERCISE X.3 : EQUIVALENT IMPEDANCES

The equivalence of the delta and wye impedances is expressed by the two conditions :
La=Iy (la)
Loat s Usoaa s €895 = Lipugy Uy €05 Py (1b)

Now we have the following relations, with the phase voltage U :

U/oad,A = 3 U U[oud,Y = U (2)
— U/oad,A _ \/g U _ Uload,Y _ U 3
[/oad,A - - Izoad,Y - - ( )
ZA ZA ZY ZY
3.U U
[ =3U =2 &)
LA ZA LY ZY
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1 2 1 2
Z.=.R>+ Z., =R+
s [ch o= R (mcyj

¢Q, = —arctg(

= —arct
Oy g( oR,C, j

o)RACAj

The conditions (1a) and (1b) of equivalence of the impedances become :

U_U
ZA ZY
U2 2
-COS(, =——COSPy
A ’ ZY

Substituting (7a) in (7b), we obtain :

COS(, =COSPy = R,-C, =R, -Cy

Moreover, equation (7a) can be written :

1 ? 1 1 ?
RS + =—|Ri+| —
oC, 3 oC,

o’RyCy+1 1 o’R,CH +1

22 2 22
o Cy 3 o Cy

By making use of the relation (8) in (11):
Cy =3-C, =540 pF

Finally, by the relationship (8) :

1
R, ZE.RA =70
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