ELECTRICAL CIRCUITS 2 - CLASS 7 (15.04.2025)

Balanced Delta-Delta (A-A) connection
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e Symbols in the circuit:
E,E, E. - phase voltages of the generator 1,,1,,1. - the line currents
U > U, U, -phase voltages of the load L, 1,0, 1., -thephasecurrents

Z,g» Lycr Lo, -theload impedances
e Balanced load:
ng ::223 ZZQZC ::22
e Phase voltages of the load are equal to phase voltages of the generator:

the complex values (phasors): U ,, +U,.+U., =0
Up=E, U =Es Uy =Ec

the rms (effective) values: U,;,=U,-=U,,
e The phase currents:
U, U, U, the complex values (phasors): 1, + 1, +1.,=0
L,= o dpe= y Ley==— ]
Z s Zsc Zey the rms (effective) values: I,=1,=1,
e The line currents:
L,=1,-1,
the complex values (phasors): 1 ,+1,+1.=0
Ly=Tpc—1 4
J =] —] the rms (effective) values: I,=1,=1,
C ~ =C4 =BC

lca

e Phasor diagram of currents:
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o Active, reactive and apparent power: Complex power:
P=U,;z-15-c080,,+Upc Iy -cOsS@pe +Uc, I COS P, S=U,p Ly +Upe Ly +Ugy Ly
Q=Up1p-sin@, +Upc-Iye-singy +Ug, - I, -sing, S=P+jO
\) =UAB 'IAB +UBC 'IBC +UCA 'ICA P = Re{g}’ Q= Im{g}’ S= ”‘S”
in the case of balanced load:

Up=Usp=Uy= Uph > Tg=lpe=1,= ]ph > COSQ 5 = COS Py =COSP =COSP,,

then:

P:3-Uph -Iph "COSQP,,, Q:3-Uph -Iph -sin(pph, S:3-Uph -Iph



ELECTRICAL CIRCUITS 2 - CLASS NO. 7 (15.04.2025)

PROBLEM #1

The lire-To-te voltage 0 & balaned 3-phose distribution line is U= 380V yms.

The load impedene per phase is Zus (3043200, Calwulate e line Cuitents gndt the active
oot od the lood dor he -%\\Oumg configuehions of load imdedance ;

@) @ Lye-conected Sysiom, 6) @ delta- Comecled  System

9

U 380 .
Uph= &= = J18.38%4 \/

Tens Uev 2193031 o ) 5390
= = i ,(5‘0698 133953 A= 6.08¢7%7y

IS A PR TY

S=3- (- It ='3. 218,383 (5.0696+) 3. 3953) =
= (33323 +) RUS5) VA

p- te | 3] - [33322 1)

Upn={ Uu 139V
! . ¥0 _
2 ZL 20%10 - (89694 - 15.8662) A = 10,5383 13

| §=$(jph‘l(;::’)-5‘20(8.%%"55'8%2):
= 9936.9 4} 6664.6 VA

0 te 5] e )
To=Sy=le = 3 Jo= [18.35 A




PROBLEM #2

I a 3-phese bolanced DA gysten the soutce volfage  Epe 230V ms. The
iﬂ»()edanc(, pat thSQ/ s 2= (8456)‘)), Fingl the (ine C{Alfel)fs, active pouJel of +he,
load and  pottmebers  vegdings.

Fa= 220¢¥V = 239V
B 230639V s - 445-3488.48 V
Ee=230eM°V = -5+ 188.49 V
Uno= En
Uac= Ea

Noke: foc lo cuirent, the calouleted
B 130 o angle is positive. Ater Changing
T e (481@43?)“ = 23g* ¥ A the angle 10 negative (H3.4%- 260" -186.94)
¥ W Ne can S€e that the angle betucen
S %%gﬂ 94,15 -38.03) A = 3P A He Phase Ond line uent s A
J

2
luﬁ% ‘M (235 +j20.82)A < B B8 p
= 8 j

. -) 6 .890
Ta= Taa- Jca = 18.4-3138- 23519293 —-(4565 -3 36. 63) = 29.84¢7%

Ta= Tnc- Joy = -15-38.03- 484+ 438 = (39 55+ L.I¥)A = 30.8he 134Ty = 39 34 ¢34
Te= Ten-Tac= 235472083 + 24454803 = (2%‘2 +3.8%)4 = 3984 i3 8 g = 18 g4 Y6y
- (<) IA = (#15-3180.48)~ (15.65+ 26.63) = (3096.96 + 1 VA - Pus=80%.96 W
'51_(%:) I# = (#5-348248) (1365 +; 36.63) @\{‘T“J»LJORS.Q?)A DPL_

Wi

Qe Bo- Ia (-445.3499.49)(339,55*3 499) =..(3i?§£3)+3 8436.09)Vh — Duz=358%.23 W

Pua
S= Ea oy + Go-lac + Bo-Tia =130 (18.4-138)+ (- 45:549010) (-24.45 -5 803) + (-445+] 48¢ 4923 11293

= 4280 %) 3094 4 493 ¥; 3094+ 623+ 34 =(12.686 + 9500 VA

Pload = pua“’pda, o
loed

Piogg = Purt Pug= 8096.96 + 359993 = m




PROBLEM #3

The +hiee-phase electic heater consists of Hhree heating coils V- conectod. The nomingl
povet 02 Hhe hedfer is Po=3 ki), and the nominal voltage Un=2330 Vims, The heater has been
danaged . A%er its teQaic the lengdn o 4he fiest coil decigased by 5% Oud the l@ng\‘h 0f Hhe
second Coil by 10%.

0) calculde the fine cutteafs bedore tepaiving the heator,

1 Q1 =g R E 4000 1)
§ b & eyt WU B0 g0y
Ly O—» P " 1900~ O
\ :
g e T B1- 2306%- 930V
_— | | £0=2306™ - [ M5-5 M3.48)V
" =0 Ea= 23065 - (~ms +) 18,49\
B2 : Nk
M= e Gpg - 438> 4.34%e P htlrlh=0
. -J :
9= ’%1‘: —._——._..-—-———-—MS.;Q/ZQ,‘Q - QQ/ 4:}39vd 3,%6’3)5 L'.gl'l 5}3@ A _-L = 11513
o - $190°
T= —445+5>2 “:'44 - (-2.4939+) 3.3653) = 4.3698€" A
p) cdadale (ine cuttents, the curent in the neudtol line and the gover 0f the vepaited heales
I o = 0,958 = 0,45 598= 50, 9550
W o—— Qo= 0.8 = 0.8 599 = L3.640
Iz a3$ Q: SQQIL
| Is B Y2 2 45969 < 1.5969¢*7 4
L L | 0~ 60.955
: _ B (ms-iMq19) . , -3190°
N Lo 2 LUIMBR). (g yagsjb.19%) = 4830874
oo R 96 )
| . 1000
No— 2 | Ia=§—3:‘—-9v~’142*9 ;‘*"g):(-a.mm3.9553)=a,3w8e"“”/}
3 v

W=Dt Dot Ta = b 5969 9.4455- 4839 - 1.193¢ +) 33653 = (- 00493~ § 0§ 484) = 0.4186 31y

9 Q i s )
b BT Wt Un" 930" gt 230

b= fe{Sh= Re { B Ty B0y + B dy | =Re ] 280-(u.5%9) (-M15-3 119.49) (-0. U155+ 4. 183) +
+ (-M5 4y M849) (-0.4938 -5 3.9653) | = 3163.9 U



¢) calculate ling cudients and the pover Of the (epaited hegr, when +he neghgl
line is not comnected

We e e A 0.0meu?
Lo a
b e g gy T 00U
14
y"'—':"’:-\_— -4
b 2o iy o = 00488

e 20 BN By 130-0.0198 + (-~115-31¢8.48) - 0,034 + (- m5+) 199.48 ). 0.0488 _
Yiey, 7 0.0189+ 0,024 + 0,089

= (-0.4196 -3 6.985¢) V

. ' 1.94°
W= B~ G = 230~ (- 0.496 -] 6.885k) = (130.2426 + j 6.995k)V = 130.3488¢ ™™ V
as Ea- lhu = (-5 19849) - (-0.9126 -3 6.9854) = (114,989 - | 181, 1804) V= 293 86
1= E3 - U= (- US4 49049) - (- 0.9426- ] 6.8950) - (- 14,3694 + ] 206.4843)V = 235. 903 ¢ 14TV

190. 85°
~3490. v

Te _ui 30,4426 +) 6,854 (4ggog+)04ggg)a, 45838’4%
Y 50.955
Tyo o, TSI (g g osge) b = haote 0%
=" Ty, .64
MHI
13:% -44498945? ;06434_3 (-1 1669 +3 3.8876) 4 = (4609¢’
Ry

el ® ¢ 1 2 ) 2
=20 [0l Jwf" 2 38*  g1396 , WH g eno )
I Qi3 50.155 4361 51.9

o= Qo JT*+ O [Tof'+ K- I8)"= 50.956- 4.683%+ 4364+ haprt+ 52.8- 4.5698" = 3460.9 1

o= Be IS4 fe {%If#(_ﬁl{% Uy 1) - 3460.8 1



