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7th lectures - example

Simple LV network solution by the method
of gradual simplification — example 7-1 (1)

Task:

= The DC network according to the Fig. 6-11 is supplied at
points A, B with voltage U, = 220 V and Ug = 221 V.
Determine I,, I and current distribution in branches if
the cross-section of aluminum (p = 0,0359 pQm)
conductorsis S = 10 mm?2.

= Next, identify the points of greatest voltage drop and
check that the voltage drop at these points does not
exceed the permitted voltage drop of 5%.

Current values in [A] and length values in [m] are:
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7th lecture KEE/TPDE - example

Simple LV network solution by the method
of gradual simplification — example 7-1 (2)

Calculation of branch currents:
A/ Assumption U, = Ug
1) Transfer of I, and I; to neighboring nodes
Ll _812

L} /1,

L°°
3

L = e T 16A I, A L lg
lg ; 1
"L 848 .. T Iy
0 4 b
‘_Bls 1032 g5, [ . B I
‘13 = B 5) O 9 Iz I, B
‘13",13 _ M_mg,\‘ ls=ls+l5=20+32=52m
lg 52 l=h+lg=48+12=60m

Simple LV network solution by the method
of gradual simplification — example 7-1 (3)

Calculation of branch currents:
2) Addition of currents in nodes 1, 4

I, A Iy I 1 Ig
12. |4 I; o
b
[ I, 4 B I

=L, +1;" =6+6,15=12,15A |

=L +1,=64+12=184A

Simple LV network solution by the method
of gradual simplification — example 7-1 (4)
Calculation of branch

currents: AN T
3) Transfer of I A 1 L
from the center I’ I I ;
of the star ly a b
B Ia
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Simple LV network solution by the method
of gradual simplification — example 7-1 (5)

Calculation of branch currents:
4) Star-triangle transfiguration and addition of currents

- I
inA Band 1 Lo A |, Tl lg
loa=lo+1a+2 1 _ 60118+
Iz l“ L
60-18 s
+222% 116,57 m I,
28 I
7 =lo+1+/217 60+ 2849228 _ 181331 8k
la 18
la-l7
—la+l+37 18428+
la7 =la+17 s L=L +I = 160+284 = 444A
18.28 =L "+I" = 385+6,09 = 9,94A
+T =5440m =1, +17"=1215+9,47 =21,62A

Simple network solution nn by the method
of gradual simplification — example 7-1 (6)

Calculation of branch currents:
5) Addition of parallel
branches |, and lgy Ia

lg and lg; lyy I,
I
_ It - log _ 36-116,57 ~2751m B I
It +log 36+116,57
- I8 laz _ 52.54,4 ~26,59m
Ig +l47 52+ 54,4

Simple LV network solution by the method
of gradual simplification — example 7-1 (7)

Calculation of branch currents:
6) Transfer of I, to the points A, B and addition |;q and I,

)
lp =l +1y = I,
= 27,51+ 26,59 =
=54,1m I,
r Io'hi 21,6226,59 1063
Dotk _ 240225974663 4
Ig 2 54,1 Iy
™ . . L
o Toho 21622751,
l12 54,1
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of gradual simplification — example 7-1 (8)

Calculation of branch currents:
7) Adding parallel branches and consumption

I, A lys B I,
I, / \ I,

_h2loz 541 181,33
|12 +lo7 54 1+181,33

=41,67m

L,=I,=1, +1, =444+ 10,63 = 15,07 A
Ig=I,=I +I," =9,94+11 =20,94A

10

Simple LV network solution by the method
of gradual simplification — example 7-1 (9)
Calculation of branch currents:

B/ U, # Ug — equalizing current

[.-Us=Ua_Us-Ua _ = 221-220 55,
07 TRy 2-p-h3  2.0,0359.10°° 41,67
3 0,000010

&) L A lys B I,
Io / T \ I,

I,’=1, -1, = 15,07 - 3,34 = 11,73 A
I, = I + I, = 20,94 + 3,34 = 24,28 A

Simple LV network solution by the method
of gradual simplification — example 7-1 (10)

Calculation of branch currents:
9) Dividing of current I, into parallel branches

I, A )

_loths_3344L67 _, o7y La g
l12 541

_To-h3_ 3,34-41,67
lo7 181,33

=0,77 A
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Simple LV network solution by the method
of gradual simplification — example 7-1 (11)
Calculation of branch currents:

10) Return of current Iy to point 1

A
Ip=Iy+1, =257 +11 =1357A| 2 B I
Ips=Iy -1, =257 —10,63 = - 8,06 A

Simple LV network solution by the method
of gradual simplification — example 7-1 (12)

Calculation of branch currents:
11) Dividing of Igqand Iz currents into parallel
branches between points Aand 1, Band 1

L AL fi’ﬁg po

_Io3-h1 _1357-26,59 _

6,63 A
laz 544 =
Toz b1 13,57-26,59 Iog loa Lo I
Iog = 103711 _ 13 9 _60an| “I, I 8
s 52
I91 <« B I
— B
1oy~ Ioaho _~806:2751_ ¢y Iy
Iy 36
_Iaho_ 8062751 g,
loa 116,57

Simple LV network solution by the method
of gradual simplification — example 7-1 (13)

Calculation of branch currents:

12) Reverse transfiguration I, L
star—triangle IT» A h o ]y Le \
'8
I Lo 1 Iy I
4
Iog =Ips-Iog = L < L, - B I
=663-(-1,9=853A ° T 7 oo s

Ty =1l +Ips= 0,77 + 6,63 = 7,40A |
Ty = I + Ipg = 0,77 + (-1,9) = -1,13A |
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Calculation of branch currents;

Simple LV network solution by the method
of gradual simplification — example 7-1 (14)

13) Return of I, A 31’ L (1 (Iie
current Ig ) Ig
I 4
7 Toiaf I
Iy 4
<« <«
Iose b ) POTY B I
I
Iy =1Ip -Ig"" "= 853 -9,47=-094A
I3 =TI+ 1" = 7,40 +6,09 = 13,49 A
Ippa=1Ipy -1 =-1,13 -2,84=-3,97A

Calculation of branch currents:;

Simple LV network solution by the method
of gradual simplification — example 7-1 (15)

14) Return of L A Yo7 py Toeg 3
current I and I R Tozz  Tous
l; Tos b Loss |s
«— <«
I, 21 4 , B I
1,
Is = lpa+ L, '=-379+64 = 2,43A
T =Ipg -L," =-397-16 =-557A
Iy =1Ip +1;'= 6,94 +3,85= 10,79 A
Iys=Ips -1;° = 6,94-6,15 = 0,79A

Simple LV network solution by the method
f | simplification — example 7-1 (16)

Calculation of voltage
drop:

m Currents Iy, Igz, Igg,
Iull ! onz: Iul4l Iom
negative, their

direction will be revers.

LA Yolify I 3,

Figure with the currents
from the calculation.

!
‘Llons I [ Iosz
13

Figure after turning the
currents with maximum
I, 2 b g, 4 L B Ll points.

18
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Simple LV network solution by the method
of gradual simplification — example 7-1 (17)

Calculation of voltage drop:
For the node 1:

| sun% =200, ) - 2000038 6 16.36)- 0,72 %
Aug% = %(ﬂm Is+To18°13) =
- %(10,79 -32+0,79-20)=1,18 %
or Aug % = %(lou ‘7 =Io12- )=
- %(13,49 -28-0,94-18) =1,18 %

Simple LV network solution by the method
of gradual simplification — example 7-1 (18)

Calculation of voltage drop:
For the node 2:

200-0,0359 200-0,0359
% = it h)="—"—""7(557-48)=0,87 %
| Aun% =5 290 016" R)= 7500 ¢ ) g
200-0,0359
Aup % = W(b -(la—I012) + Iots - (7 +16))
200-0,0359 . 1o ' Cane
=5 aor (28-(12-0,94)+2,43.(28+12))=1,33%
200-0,0359
Aug% = W(Ion ‘7 +1To15l6) = +
- 2000035915 45. 28 +2,4312)=1,33 % | _calculation drop
10-220 from point B

20
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