ELECTRICAL CIRCUITS 2 - CLASS 7 (23.04.2024)

Balanced Delta-Delta (A-A) connection
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» Symbols in the circuit:
E,,E,, E. -phase voltages of the generator 1,,1,, 1, - the line currents
U,z Uy, U, -phase voltages of the load L. Ly, 1., -thephase currents

Z,s» Ly Lo, -the load impedances
» Balanced load:
Z,=2y=2.=2
» Phase voltages of the load are equal to phase voltages of the generator:

the complex values (phasors): U,, +U,-+U., =0

U =Ey Upe =Ey Ug =E |
Ty e m me the rms (effective) values: U, =Ug =Ug,
¢ The phase currents:
U, Uy, _U,, the complex values (phasors). 1, +1, . +1., =0
LAB - s LBC - ) lCA - )
Z,s Zye Zey the rms (effective) values: Ly =1, =1,

¢ The line currents:

1,=1,-1.
_ the complex values (phasors): 1, +1,+1.=0

1p=1,-1, .
1,=1,,-1, the rms (effective) values: I,=1,=1.
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» Phasor diagram of currents:
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 Active, reactive and apparent power: Complex power:
pP=U,,U,, [dos ¢AB +U e Uy [o0s ¢BC +U., U, [dos ¢CA S=U, QEB +Upgc U_gc tU, U—E‘A
Q= UAB UAB [Hin ¢AB + UBC DBC [Hin ¢BC +UCA UCA [in ¢CA S=P+jO
S = UAB |]AB +UBC |]BC +UCA IjCA P = RC{Q} ’ Q = Im{g} ’ S = ||§||
in the case of balanced load:

UAB :UBC :UCA =Uph’ IAB :IBC :ICA =Iph’ COS¢AB :COS¢BC :COS¢CA =Cos¢ph
then:

p=3W,U, dos ¢ph’ Q=3W, U, Bin ¢ph’ §=3W, U,



ELECTRICAL CIRCUITS 2 - CLASS NO. 7 (23.04.2024)

PROBLEM #1

In 3—th86 balanced  D-A gyg‘}e,.,\ the  souice \/OU'QQQ, Eph: Q?‘OV ows. Thié
inpedance, por phose i5 2= (846)h. Find the line cunents, active pouer of +he

load ond  pettmeters  vegd
¢ eodings. Ea= 2806¥°V = 230V

f- 230632V s - 445-3488.48 V
Ee =230V = -5 +,188.49 V
Une= €
Uec = E£a
Uor = o

Note: foc le cuttent, he colouloted
o angle 1 positive. Aler changing
= (IB43M3)h < 137 %3 A the ongle 10 negative (H3.4%- 260" -186.94)
e cah S0 ¥hot e angle betueen
el '14%%—'\2%%44. 15-3.03)a = BB A e phase Qod line Cutent 1s 3
J

b 1o

¢ g+)6

Z°
Joa = EZC 'M (935 +j032)A - Bei®8 g
2 g+4)

. 4 3194
In= T~ Lea = 184-y38~ 23550293 = (1565 5 36.63) = 3984
o= Joc - Tog = -145-)8.03 - 484+ 438 = (3955+J4?5})A 39.8he I34F = 34 84 18Ty

o= Toa- Jac= 335+20.83 + 2445+, 203 = (3.8 +) M ZH)A = 1984353 g = 28 34V T

Stz (-6 T# - (#5-3130.48) {1565+ 36.63) ;W¢ 11085.85) VA > Pur=30%6.96 W
| \I) ‘

Se= Eo- 16 = (-5-5180.49)(-3855 -} 439) =,@39§£i+3 8496.09)Vh — Pur=3585.23 W

Pug
S= Ea-To * Eo-loc + Ec-Tea =230 (18.4-13.5)+ (-445-54801)(-24.45 - 83) + (-M5¥] 4@9,49(9.993 2%

= 4030+ 334 4 4930 +) 3494+ (13 2+ 34 =@\§£@+3 @599\ VA

Pload = pm"'pk)a, Ny
loed

Cioad = Purt Pug= 8096.96 + 3599.93 = W\




PROBLEM #2

The thiee-phase elactic heater consisls of +heee heating coils V- connectod The ngmingl
povet 08 Hhe hedter is Cn=3 k), and the nominal vollage Un=230 Vims, The hegter has been
davaged. Aber its veaic e lengin ob-he Kist coll decveased by % angl he leagh of e
second coil by 10%.

o) calculde the e cutteats edowe tepaiving the healer,

P
I m P= -Z)’Q:—g—g/@:'iooou

Lo—>—r— }— SN
0. = Un" 230
s Ry Q1= Rg=03= R Q"-’p‘:/‘*o,bﬁgdl
lyo———"__} 190
‘ ~
T b= 13067- 120V
| N £0= 230" - [ M5 - 1948V
Pt o- - ‘
o a0 Ea= 23065 - (-5 48,49\
by : N,
S E%i.zg - 43698 = (369827 g e L+l 1 =0
T- B IS (g g 39650)¢ 1.36986°7A  T-o
) : 3126°
e %= ‘“5*553‘;‘3“ - (-2.4939+) 3.3659) = 4. 3498E A

b) caladdie (ine cuttents, the curcent inthe neuliol (ine ond the gover 4 Hhe tepailed heater
Qi= 095K = 0.95- 598<= 50, 955k

Qo= 0.8 = 0.9 518 = 43.640
a;g: (2: 5380
y-k
- R
12)
g
N O—\._.;-— | ‘ -gz_E:?’_
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IN'=L+12+l3‘
9 Q 1
Op= JoT Ua® Uy
“. Q'l ¥ a?, * 03
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