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UNIDAD DIDACTICA 2 El Esquema Funcional
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 3 El Esquema Circuital
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 4 El Esguema Unifilar
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UNIDAD DIDACTICA 4 El Esquema Unifilar
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UNIDAD DIDACTICA 5 Laintensidad de corriente monofésica

U2 242
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72
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@ P 100
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R 3R U 230
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L I U 230
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UNIDAD DIDACTICA 5 Laintensidad de corriente monofésica

® 30 mH
— 0000 ——— X, =2mfL = 6,28 x 60x 30 x 10° = 11,34 Q
127
= ——=1120A
34
127V —
90 Hz Q=127x11,20 =1442,3 VAr
® 150 VAr Q 150
| = = = 0,652 A
00000 U 0
U
X, = = =352,76Q = 2rx 50 x L
| 0,652
L 230V — L =1,123H =1123mH
50Hz
©) 60 mH
Q=Ul =100 X 1,327 = 132,7 VAr
00000 ,
U
X = = =7536Q=2mx50x L
v:I.,327 A L | 1’327 X X
75,36 = 2rix fx 60 x 10°
100V f =200 Hz
5000
5000 VAr U= Q — = 2500V
i 2
U 2500
X, = = =1250Q= —————
v 2A | 2 21x 50 x C
1
C= = 2,54 uF
—— S0 Hz —— 1250 x 21tx 50 .
® X =2mx50x 50x 103 = 15,70
R=\10®+1572 =186140
100 50 mH
0
— VWV N——00000, | = = 12,89 A
18,614
P=10x12,89 = 1661,52 W
140 V
50 Hz Q=15,7x12,89 = 2608,59 VAr

S=240x 12,89 = 3093,60 VA



UNIDAD DIDACTICA 5 Laintensidad de corriente monofésica

R=X=a
U
| = - — 7 =U| =400x1=400Q
z=VV Re.x2 =\ @+2 =aV2 =4000
R Xl a=282840=R
— VW N——00000—— 282 84
2A | = ———=0,9H=900mH
v 211X 50
A0V ———— p=— = 2% 06 =send
cosh = = =0, =sen
50 Hz Z 400
P=400x1x0,706 = 282,4\W
Q=400x1x0,706 = 282,4 VAr
S=UI =400x 1= 400 VA
an . R 500 mH
— MW— —MWA 00099
\ 4
L 50V 50V
50 Hz 50 Hz
50
Q=Ul 7=50x| ——ame |=014A=
R?+ X2

X =2mx 50x 500 x 10° = 157 Q

50
0,14 = = R=320Q

\/ R?+157?

50
(1)Antes=——=0,156 A
320

(P) Antes=50x 0,156 = 7,81 W
(1) Despues=0,14 A

(P) Despues=320x 0,14 = 6,27 W



UNIDAD DIDACTICA 5 Laintensidad de corriente monofésica

X, = 2mx 50x 30x 10° = 9,42 Q
z=\ 8.9422 =123580q
127
| = TET N 10,276 A
P= 8x 10,276 = 844,89 W
r 8
cos¢ = = =0,647
Z 12,358
8Q 30 mH
8Q 30 mH —VWA—— 00000,
Y | |
11
150 pF Vot
127V —— 1 127V
50 Hz 50 Hz
P = 844,49 W
U2 1272
Q=Q -Q. =942x10,276*- X =004,71 - > = 994,71 - 759,67 = 235,04 VAr
21tx 50 x 150
tg ¢ 23504 0,265 ——m— cos¢ = 0,966
= ———— =1, COS =0,

9% 884.89 t
| 84489 6,886 A
tT 12740966

S =127x6,886 =874VA



UNIDAD DIDACTICA 5 Laintensidad de corriente monofésica

® cosh = 0,72 =——amm tg ¢ = 0,9638
|} Q=P -tg¢ =350 x 0,9638 = 337,35 VAr
2302
— 230V — 337,35 =——
Xc
1
Xc= 1568l= ——— —
2nx50x C
C=20,31pyF
El cos¢ = 1,00
350
AnteS —m— | = —— =2/ 113 A
230x 0,72
350 -
Despues ——==— 1 = S ox 100 P2~
4400 .
cos¢p =—— =0,719 I"=26,6-532=21,28A
230 x 26,6
cos¢’ = — =0,898
230 x 21,28
tg ¢ = 0,966
Qc =4400 (0,966 - 0,49) =2094,4 VAr
tg$” =0,49
2307
2094,4 = = Xc=2526Q=—
Xc 2mx 50 x C
C =126 yF

Q' = 4400 x 0,49 = 2156 VAr

S =230x 21,28 = 4894,4VA



UNIDAD DIDACTICA 6 Lacaidade tension monofésica

Lacaidaserael doble cuando laresistenciaseael doble, 6 sea, cuando laresistividad sea el
dobleque a20°C.

Si a20° C esde 0,0178 @ x mm?/m, alatemperaturaindicadaserade 2 x 0,0178 = 0,0356 Q
X mm#/m.

0,0356 = 0,0178 ( 1 + 0,0039 x At )
At=256°C=t-20

t=276°C
3300
|= —————— =15595A
230 x 0,92
2 x 3300 x 16
Ct= =26V
44 x 230x 4
Ct 2 x 1500 x 24
12%= x 100 == Ct=2,76V =
230 44 127x S
S=4668mMm? —=— 6 mn?
22 m
3 250 W x 4
15 L ¢ 400wx5
e 2 x 1000 x 22 Y
T 44x230x15
2 x 3000 x 22
(Ct)t=29x085=246V = =246V
44 x 230x S

S=53MNY ——a 6 Mn7Y



UNIDAD DIDACTICA 6 Lacaidade tension monoféasica

@ Lamayor caidatiene lugar en laldmparade 150 W.

2x 250x 22 2x 150 x 22
Ct= + = 0,724 + 0,434 =1,158 V
44 x 230x 1,5 44 x 230x 1,5
ct @) = 218 % 100= 050 %
230
2
1= —29% _ _1.78A
230 x 0,85
tg$ = 0,619 Q=P-tgd = 250x 0,619 = 154,9 VAr
2 x 6000 x 16
ot x 6000 x b 2x000x8 . g974 14032330V
44 230 x 10 44 230 x 10

U, =2285+332=231,82V

Pt = 9000 W tg ¢, = 0,593 0,593 X 6000 = 3558 VAr
tg¢,=0,455 0,455 X 3000 = 1366 VAr

Qt = 3558 + 1366 = 4924 VAr

4924
tgp=—=0547 ——a— cos$ =0,877
9000
9000
|= — =4462A
230 x 0,877

S=230x 44,62 =10263 VA

Ct
@ 2,8= x100 ——==— Ct=6,44V
230

2x6000x 12 2 x 15000 x 21
ot = X X N X X = 6.44

44 x 230 x 6 44 x 230x S

62,25
T =6,44-237=4,07

S=1529 MM? ——e— 16 mm?



UNIDAD DIDACTICA 6 Lacaidade tensién monoféasica

tgd,=0964 ——m=— Q, =6000x 0,964 = 5784 VAr
tgd, =054 ——mm— Q,=9000x 0,54 = 4859 VAr

t = 10643 VA t _ JoeAs 0,709
Q= ' 9%.= 5000 ~ ©

cos ¢, = 0,815

S= il _ 1000 18401 VA

 cos ) ~ 0815

P, = 12000 W Q, = 12000 x tg ¢, = 12000 x 0,54 = 6480 VAr
P, = 8000 W Q,=0
P.= 20000 W

tgo, = =0,324 ——==  cos¢, =0,95
Q, = 6480 VAT 20000
20000
| = — =09153A
230 x 0,95

Al reemplazar por aluminio ( y = 28 m/amm?), la caida de tensién aumenta en la proporcion

= 1,57, esdecir, € 57 %.

28
- Con cobre ;
2 x 12000 x 19 2y 2 4
Ct= X X ¢ 2Xx20000x34 g5, 1902372V
44 x 230 x 25 44 x 230 x 35

- Con Aluminio :

Ct=18x157+192=4746V

4,746
372

La proporcion es =127

Ha aumentado &€l 27 %



UNIDAD DIDACTICA 6 Lacaidade tension monoféasica

2x800x 7
-En24V ——ae Ct= =106V
44 x 24 x 10

1
Ct (%) = 0 100=2.41%
24

2x 4000 x 24
-En230V ———amm Ct = =118V
44 x 230 x 16

1,18

Ct (%) = x 100 = 0,51 %

(Ct),,=441+0,51=4,92%
P = 300 + 500 + 3200 = 4000 W

Q=300x 0,724 + 0+ 3200 x 0,48 = 219,2 + 1536 = 1753,2 VAr

1753,2
tg ¢, = 2000 =0438 —==— cos¢, =0,916

2 x 1000 x 6 2x 3000 x 11
-En132V =z Ct= + =0,206+ 1,136 =1,342V
44 x 132 x 10 44 x 132 x 10

1,342

Ct (%) = x 100 = 1,017 %

2x3000x 9
-En230V ——== Ct= =0,889V
44 x 230 x 6

0,889

Ct (%) = x 100 = 0,386 %

Ct (%) = 1,017 + 0,386 = 1,403 %

tgd, = 0,672 —==— Q, =1000 x 0,672 = 672 VAr
tgd,= 0,484 ——==— Q, = 2000 x 0,484 = 968 VAr

Qt=1640 VAr
t = =0546 —=— cos¢, =0,877
9. 3000 o

3000

| = — =2591A
132 x 0,877



UNIDAD DIDACTICA 6 Lacaidade tensién monoféasica

PeslapotenciadelaR

230
(Ct), = 15x =345V
100
2x900x 13 2(900+P)x8
345 = +
44 x 132 x 1,5 44 x 230 x 4
190= 16 (900 + P)
S 40480
P=3907 W

Q, = 900x 0,566 = 510 VAr

P = 4807 W 510
tg ¢, = =0106 —==— cos¢, =0,994
Q, =510 VAT 4807
4807
| = =21,02A

t

" 230x 0,994



UNIDAD DIDACTICA 7 Conceptosen trifésica

8000
P=——"—=8889W
0,90
8889
cos¢ = = = 0,856
\/ 3x 400x 15
tg ¢, = 0,604

Q, =P xtg¢ =8889x 0,604 = 5368 VAr

S =400x15x /3 =10380VA

p= — 220 _osgzw
0,82
2683
| = =— =451A
v/ 3x 400x 0,86
2683 x 31
Ct= =118V
44 x 400 x 4
ct ) = 18 x 10020295 %
400
tg ¢, = 0,503

Q =P xtg¢_=2683x 0,593 = 1592 VAr



UNIDAD DIDACTICA 7 Conceptosen trifésica

P, = 2000/ 0,84 = 2381 W = 2,381 kW
R, =2381x tg$=2381tg ¢, (KVAN)

P, = 4000/ 0,84 = 4,762 kW
R,= 4,762 tg ¢

P = 2,381 + 4,762 = 7,143 kW
R =7143 tg o

S

t

|=——— =12 —— S =8304kVA

T 3 a0
8304=\ P2.Q? = v 7143+ 7,14t ¢ =743 \V 1+ t@a

tgd =0,592 —=— |cosd =0,86

Q,=7,143x 0, 592 = 4,228 KVAr

7143 x 7 4762 x 24 50001 + 114288
Ct= + = = 0,458 V
44 x 400 x 16 44 x 400 x 16 358400

=0,177 + 0,406 = 0,583 V

ety o = 228 4 100=0,146%

400

15000/ 0,94
- A plenacarga | = =25,06 A

\/ 3x 400x 0,92

- A mediacarga P’,=15000/ 2 = 7500 W
Rendin” = 0,94 x 0,90 = 0,846
I” = 25,06 x 0,60 = 15,04 A

i 7500/ 0,846
cos¢” = =0,852

\/ 3x 400« 1504

tg¢” =0,614

Q =(7500/0,846) x 0,614 = 5443 VAr



UNIDAD DIDACTICA 7 Conceptosen trifésica

© P, = 6000 W:|

Q,=0VAr
P, = 7500 W
Q, = 7500 x 0,48 = 3600 VAr

P, = 4000 W
Q, = 4000 x 0,59 = 2360 VAr

P.=17500 W 5960
tg ¢, = =034 —==— cos¢, =0,946
Q, = 5960 VAT 17500
17500
(= =26,73A
t )
\/ 3x 400x 0,946
6000 x 8 13500 x 12 17500 x 14
Ct= + + =0,17+0575+0,87=161V
44 x 400 x 16 44 x 400 x 16 44 x 400 x 16

- Latension entre fases en € punto 4 es de:
228x \/3 =39444V
- Latension en 1 esde:

394,44 + 1,61 = 396,05V

4 3 2 1
W 1] []
] 1] []
] ] []
|
3x400/230V

2KW 2 KW 2 kW 75kW 4 kKW



UNIDAD DIDACTICA 7 Conceptos en trifasica
P, =8000/0,92 = 8696 W
Q, = 8696 x 0,646 = 5617 VAr

P,=1000/0,92 = 10869 W
Q, = 10869 x 0,698 = 7587 VAr

tg ¢, = =0,675 =————am— cos¢, =0,83
Q, = 13204 VAr 19565
19505

I = = 59,24 A
t ]
\/ 3x 230x0,83

19505 x 18 N 19565 x 24 N 8696 x 8
44 x 400 x 16 44 x 230 x 25 44 x230 x 25

1,25 1,85 0,77
+ 100 +

x 100 x 100

(Ct) %=

0,312 + 0,804 + 0,117 =123%



UNIDAD DIDACTICA 8 Instalaciones interiores - Conductores

1-HO7R-A1x 16 K
2-H1VD-1x6U
3-HO5DV-2x 4H
4-HO7RV-A3x 10K
5-H1VV-2G16 R

6 - HOSEV-3 x 10/ 6F
7 - H1IDV-3G25R

8 - HO7RV-3G10/ 6H

S(mm?) 15|25 4| 6 | 10| 16|25 | 35 | 50

Dext(mm) | 3 |36 42| 48|53|68|84|96| 11

Sext(mm?) | 7 [102]138| 18| 22 |36 |55 | 72 | 95

1 1
Rollol= — =0,546 Km Rollo2= —— =0,869 Km
1,83 1,15
0,546 - 115=62,84 Kg 0,869 - 170 =147,8 Kg
1 1
Rollo3= —— =1,375Km Rollo4= — =1,602 Km
0,727 0,624
1,375 - 265 = 364 Kg 1,602 - 360 =577 Kg

De(mm)|s (mm) | S(mm?)

3x10/6 16,9 16 2242
3x16/10 18,8 20,9 277,45
3x25/16 22,7 22,5 404,5
3x35/16 25,1 24,46 495,55

3x50/25 27,9 28,6 611,05




UNIDAD DIDACTICA 9 Cadlculo delaseccion de los conductores

11-37x1,15=4255A

1.2-105x 1,23=129,15A

1.3-68x 0,96 =65,28 A
14-70x122=854A

15-116x 1,26 = 146,16 A

21-27A
22-91A
23-52A
24-88A
25-54A
26-4A

3.1-Elde25mm?-17,5x0,80=14 A
El de4 mm?-23x0,80=18,4 A

3.2-Elde4,0mm?-23x0,80=184 A
El de 10 mm?-37x 0,80=29,6 A

3.3-Losde6 mm?- 37 x 0,65 =24,05 A
Losde 10 mm?-50x 0,65=325A

34-Eldedmm?-20x0,70=14 A
El de6 mm?-25x0,70=175A
El de10 mm?-34x 0,70=23,8 A

PVC ——==— [cc=115

Va

XLPE (R) ——==— Icc =135

N

1 2" 3 4 5
HO7V - 1x 16 1840 1301 1063 920 823
H1R - 1x 25 3375 2306 1950 1687 1513
HO7VV - 1x 50 | 5750 4065 3324 2875 2578




UNIDAD DIDACTICA 9 Cadculo delaseccion de los conductores

Lapotencia de las ldmparas es de :

P =9x100+11x 150 = 2550 W
S=18P=4590 VA (aconsiderar)
P, = 4590 x 0,80 = 3672 W (. aconsiderar )

4590
| = —555—=19,95A

230
P,=11x 150X 1,8 X 0,80 = 2376 W
(S)inicid —=— 6&mn?

| ,=36x0,7/0=225A>199A

(Van 3circuitosde CD1 aS1/S2)

2x 3672x9 2 x 2376 x 23

Ct= - =1,088+1,8=189V
44 x 230 x 6 44 x 230 x 6

Ct (%) = —— x100=1,25%< 1,3%

(S) definitiva ——me—m 6 mm?

P = 1400 + 1920 = 3320 W
S=1,8x3320=5976 VA (aconsiderar)
P, (aconsiderar ) = 1920 x 1,8 x 0,85 = 2937,6 W

5976

IZW—ZGA

(S)inicial ——— 6 mMm?

| =32A>26A
oo 2x5976x08x26  2x2937,6x 14 43V 135565y

B 44 %230 x 6 4% 230x6 e
Ct (%) = 565 x 100 = 2,46 % < 3 %

230

(S) definitiva ——m=— 6 mm?



UNIDAD DIDACTICA 9 Cadlculo delaseccion de los conductores

7500/ 0,92
| = =1354A

\/ 3x 400x 0,87

1,251 =169A

(S)inicid ——==— 1,5mm?

| =18A>169A

7 2 x 21
(Ct)= 500/0,92 x - 648V
44 x 400x 1,5

6,48

Ct (%) = x 100=1,62 %<5 %

( S) definitiva fases, neutro y protecCion ——me— 1,5 mm?

L__TS0/08 .
"/ 3x 400085

8000/ 0,91
|, = = 14.94 A

\/ 3 400085

1251, +1,=40A
(S)inicial ——===— 10 mm?

| =44A>40A

1

11000
P,= O— =11828 W

93 P, = 20619 W
8000
P, = — 8791 W
0,01 |
o 20B19X13 . LEBx24 o oo
44 400 x 10 44 x 400 % 10
cte) = > x100=078%<5%
400

( S) definitivafases, neutroy proteccion ——=— 10 mm?



UNIDAD DIDACTICA 9 Cdculo delaseccion de los conductores

8000

I, = = 1156 A

v/ 3x 400x 1,00
L 75001084 ...
* \/ 3x 4005 0,80
L 15000/084 ...
3_ - 3

v/ 3x 400x 0,86
- Circuito 2

1,25x 16,13 = 20,16 A

(S)inicid —=— 6 mnv
l.= 325x0,7/0=224A>20,16 A
( 3 Circuitos en tubo )

- Circuito 1
11,56 A

(S)inicid ——==— 25 mm?
| .= 185x0,70=1295A > 11,56 A

- Circuito 3
1,25x 26,81 =33 51 A

(S)inicidl ——==— 16 mnv
| .= 59x0,70=413A>3351A

Circuito comun
It =1,25x 26,81+ 16,13+ 11,56 =61,2 A

(S)inicial ——=— 25 mm?
| .= 7TTA>612A

L as caidas de tension son rel ativamente pequefias
Al motor grande:

15000 7500
+ + 11
1500/ 0,94 x 16 054 084 )
Ct= kel + =0,96+0,822=1728V
44 x 400 x 16 44 x 400 x 25

8
Ct (%) = x 100=0,43% < 5%

A los demas, parecido.



UNIDAD DIDACTICA 10 Sistemasde Instalacion

1-25mm.
2 -20 mm.
3-32mm.
4 - 63 mm.
. R2
5-Sc=1 = 167,33 mm?
Di?
4Sc = 669,32 mm? = TT p
Di = 29,2 mm.
Dext ——a=— 32 mm
4x4
De= = 2,26 mm
TT
De=2,25+2x0,8= 3,86 mm
3,867
Sc=T =11,7 mm?
St=6x11,7 = 70,2 mm?
Di?

Stubo =3 x 70,2 = 210,6 mm?= Tt p
Di = 16,38 mm

Dext=16,38+2x 1,5=19,38 mm

D = 20 mm

4x6
De= =2,76 mm
T
De=276+2x11=4,96 mm

2

Sc=T1t = 19,31 mm? (conductores).

St=9x19,31=173,8 mm?
Di?
4

Stubo=2,5x%x 173,8=4345 mnP=Tt

Di = 23,52 mm
Dext = 23,52 + 3=26,52 mm
DtubQ === 32 mm



UNIDAD DIDACTICA 10 Sistemasde Instalacion

De=1,78+1,8=358mm

2

Se=1t = 10,06 mm?

4
4x4
Dc:, /
Tt

De=2,26+1,8=4,06 mm

2

= 2,26 mm

Se=T11 = 12,94 mm?

St=3x10,06+5x 12,94 =30,18 + 64,7 = 95 mm?
Di?

25x95=238 mm?=T1t

Di = 17,4 mm
Dext=17,4+ 3=20,4 mm
Dtubo —==— 25 mm

4x4
Dc = = 2,257 mm
TT
4x6
Dc= = 2,765 mm
TT
4x10
Dc= = 3,569 mm
TT

- Dais= 2,257 + 2,4 = 4,657 m
4,6572

Sa=T1t = 17,02 mm?

- Dais=2,765+ 2,4 =5,165m
5,165°

Se=1t = 20,94 mm?

- Dais= 3,659 + 2,.4 =6,059 m

6,059?
Se=T1t

= 28,82 mn?

St=4(17,02 + 20,94 + 28,82 ) = 267,12 mm?
Di?

(Si)tubo=4x 267,12 =1068 mm?= Tt

Di = 36,9 mm
Dext =36,9+3 =399 mm ——==— 40 mm
Por tabla, si hay conductores de 10 MM? ——ame— De =63 mm



UNIDAD DIDACTICA 10 Sistemasde Instalacion

22000

p= ~23656 W
23656

| = = 3637A

v/ 3x 400094

1,25 = 45,46 A

(S)i —=— 16 mn¥

| =50A>4546A
23656 x 13

Ct= =109V

44 % 400 x 16

ct6) = 29 x100=027%<5%

400

(S) definitiva- F, N y protecCion ———ame— 16 mnv
(De)tubo =32 mm

S=30x160+1,8x40x 180= 17760 VA P=17760 x 0,90 = 15984 W

17760
I = =25,67A Pdescarga = 11664 W

\/ 3 400

(S)inicial =— 4,0 mm?

Ina=27A>2567A

c 15984 x 26 11664 x 14 590+ 232=822V

= + = + =

t 44 x 400 x 4 44 % 400 % 4 0+ 2,32=8,
8,22

Ct (%) = x 100=2,05% < 3 %

400
(S) definitiva- F, Ny Cp = 4 mm?
(De)tubo =25 mm



UNIDAD DIDACTICA 10 Sistemasde Instalacion

28125
pn=—T120X3  _og15W Im= =45 A
0,80 \/ 3x 400x 0,90
Pr = 6000 W 6000
Ir= =8,67A
v/ 3x 400
lt=125x45+8,67=64,92 A Pt = 34125W
(S)inicial ——=— 16 mm?
Ina=80A >64,92 A
Ct= 34125x 19 o3y
~ 44x400x16
Ct (%) = —— x100=057%<5%
(S) definitiva- F, Ny Cp ——=— 16 mn?
( De)tubo = 32 mm
. 5000
Circuito 1 P, = = 5952 W
0,84
5952
|, = =10A
\/ 3x 400x 0,86
7500
P,= = 8721 W
0,86
8721
I, = =14,32 A
\/ 3x 400x 0,88
1,25x14,32+10=279A
(S)inicial ——=m=— 6 Mn?
Ina=32A>279A
(5952 +8721) x 23
Ct= =3,19V

44 x 400 x 6

Ct (%) =

x100=0,80%<5%

( S) definitiva- F, Ny Cp ——==— 6 mm?



UNIDAD DIDACTICA 10 Sistemasde Instalacion

@ 18500

Circuito 2 P= = 21022 W
0,88
21022
| = = 33,38 A
\/ 3x 400x 0,91
1,251 =41,73 A

(S)inicigl === 10 mm?
Ina=44A >4173A

21022 x 23
Ct= =275V
44 x 400 x 10

275
Ct (%) = x 100 = 0,68 % < 5 %
400

(S) definitiva- F, Ny Cp ——==— 10 mnv

Por contener 5 de 10 mm?, el tubo ya serd como minimo de 32 mm.

4x6
d= =2,76 mm
T
S d+2,8=5,56mm
S = 24,30 mm?

d+2,8=6,37 mm

10

S=231,85 mm?

St =5 (24,30 + 31,85 ) = 281 mm?
i2

25St=702 mm?=Tt

4

Di =29,9 mm
Dext = 34 mm ——=— 40 mm



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

®

® S=18P,+P, = 1,8x 2000 + 6000 = 9600 VA
9600
= —— =41,73A
230

|IGA = Bipolar. 50A. 230V
ID ——== Bipolar. 50A. / 30 mA

5000 x 1,8
|, = —————=39,13A —==— |D40A/30mA
230
3000
|,= —————=1450 —=—|D16A/30mA
230 x 0,90
1,8 x 5000 + 3000
e =52A
230

PIA ——=— Bipolar 63 A /230V

@ 7500

|=—— =32,6A

230
IGA ——== Bipolar 230V / 40A
( S)iniCial =— 10 MM?
Ima=50A>32,6 A
1,13x40=425A <50A

( S) definitiva- F, Ny Cp == 10 mnv

- 16000 _o57A
\/ 3x 400090

IGA == Tetrapolar 3 x 400/230V 32A

(S)inicial —==— 6 mm?* ( minimalega )
Ima=44A>257A
1,13x32=36,16 A<44 A

( S) definitiva- F, Ny Cp ——==— 6 mn?



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

@

@ 36000
| = =578A

\/ 3x 400x0,90

|GA ———a=— Tretapolar 3 x 400/230V 63A
(S)inicial =—— 25 mm?

Ima=70A

1,13x63=7119A>70A

(S) definitiva =——sm=— 35 mm?
Ima=86A>7119A

(' S) definitiva - Fases = 35 mm?
- N/Cp = 25 mm?

@ 45000
I = =7225A

\/ 3x 400x 0,90

|GA =z Tretapolar 3 x 400/230V 80 A

(S)inicial ——==— 25 mn?
Ima=106 A
1,13x80=90,4A <106 A

( S) definitiva - Fases = 25 mm?
- N/Cp = 16 mm?



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

®

3500
I = =1553A

230 x 0,98

PIA =——=—-ZBijpolar 230V 16A
(S)inicial === 25 mm?
Ima=21A

1,13x16=188A <21 A
2x3500x 20

Ct= =553V

44 x 230x 2,5

Ct (%) =

x100=24%<3%

(S) definitiva- F, Ny Cp=2,5 mm?
Dt = 16 mm

8200
| = —=35,62 A

230
PIA ——=—2RBijpolar 230V 40A
(S)inicial — == 10 mn?
Ima=52A
1,13x40=452A <52 A
2x 8200 x 16

Ct= =259V
44 x 230 x 10

Ct (%) = x 100=1,12% < 3 %

(S) definitiva- F, Ny Cp = 10 mm?
Dt =25 mm



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

©

1,8 x 10800
= =28,09A

v/ 3x 400

PIA =——==—Tetrapolar 3 x 400/230V 32A

(S)inicial == 6 mn7
Ima=44x 0,96 =42,24 A

1,13x32=36,16 A <4224 A

1,8 x 10800 x 0,87 x 27
Ct= =422V
44 x 400x 6

Ct (%) = x 100=1,05% < 3 %

(S) definitiva- F, Ny Cp =6 mm?

@ 1,8 x 6000
| = =469 A
230

P=1,8x 6000 x 0,75 = 8100 W

PIA — == Bipolar 230V 50A
(S)inicial g 25 mm?
Ima=84x0,80=67,2A

1,13x50=565A <67,2A
2x8100x 24

Ct= =154V
44 x 230 x 25
1,54
0, = = ) < 0,
Ct(%) = g5~ x100=0,668%<2%

( S) definitiva- F, N = 25 mm?
-Cp =16 mm?

= 550  _ e

230-0,92




UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

PIA ——=— Bipolar 230V 32 A
(S)inicial ——==—10 mm?
@ Ima=50A x0,80=40A

1,13x32=36,1A<40A

2
Ct = X 5500 x 24 —26V
44 x 230 x 10

2,6
230

Ct(%) = Xx100=1,13%<2%
(S) definitiva- F, Ny Cp = 10 mm?
S solo estuvieran los de 25 mny === Dt = 32 mm

25 MNP —— d= / 4x25
Tt

d+2=7,64mm
7,647

=5,64 mm

Sc=1

10 MNP —— d= / 4x10
Tt

d+2=557mMm
5,572

= 45,86 mm?

=3,57 mm

Sc=1

=24.35 mm?

4
16 MNP ——— d= / 4x16
Tt

d+2=6,51 mm
6,512

=451 mm

Sc=1 = 33,27 mm?

St=2x45,86 + 33,27 + 3 x 24,35 =198, 04 mm?
Stubo = 2,5 x 198,04 = 495 mny

Di?

495 =T

Di = 25,11 mm
Dex=2511+28=2791m —— Dt=32mm

|D ——===— Dhipolar 230V 80 A / 30 mA



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

@

= MO0/0T8 s

230x 0,80
1251, =3822A

PIA ——am Bipolar 230V 40A
(S)iNiClal e 10 Mm?
Ima=68x0,8=54,4A

1,13x40=452A <544 A

2 X 5641 x 32
Ct= =35V
44 x 230 x 10

3,56
230
(S) definitiva- F, Ny Cp = 16 mn?

Ct (%) = x 100 = 1,55 % > 1,25 % (no vale).

l,= 8800 =12,71A

2
\/;x 400

PIA ——=— Tetrapolar 3x400/230V 16 A

(S)inicial ——=—25 mm?
Ima=25Ax08=20A

113x16=18A<20A

8800 x 32
Ct= =64V (16%>1,25%) (novale).
44 x 230x 2,5

(S) definitiva-F,NyCp=4mm? (Ct=1%<1,25%)
ID == [fases=38,23+ 12,71=51,03 A

ID ——===— Tetrapolar 3x400/230V 63 A /300 mA
Tubo s solo estuvieran los 3 de 16 mm? ——ss=— 32 mm

Por semenjanzaconel 4C ——ame— Dt=32mm



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

@ | 5500/ 0,92

© 1= =981A
./ 3x 400x 0,88

1,25x9,81=1227 A

PIA ——=— Tetrapolar 3x400/230V 16 A
( S)inicial ——==— 4 mm?
Ima=30x08=24A

1,13x16=18,08 A <24 A

5978 x 14
Ct= =119V (0,30%<2%)
44 x 400 x 4

9000/ 0,93
l,= =1554A

Y
,/ 3x 400x 0,90

1,25x 1554 =19,42 A

PIA ——=— Tetrapolar 3x400/230V 25A
(S)inicigl =——==— 6 mm?
Ima=37 x0,8=29,6 A

1,13x25=2825A <296 A

Ct= 977 x 14 =128V (0,32%<2%
= T aaxdo0x6 2BV (032%<2%)
4x 4 4x6
(Dc),= =2,25 mm (Dc), = =2,76 mm
TT s
Dmc=5,8x 2,25 = 13,05 mm Dmc=5,8x 2,76 =16 mm
13,05? 16,007
(St),=m =170 mnv (St),=m = 201 mm?
DI’ S
St=371= 2 —)Dl:21,73mm/Dex:21,73+2x1,2:24,13mm
Dt =25 mm

El diferencial |0 escogemos por la suma
12,27 + 19,42 = 31,69 A

ID ——== Tetrapolar 3x400/230V.32A /300 mA
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UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

@
©

15000/ 0,92
e =2533A
\/ 3x 400x 0,93
1,251 =3167A

PIA ——=— Tetrapolar 3x400/230V 32A
( S)inicial ——==— 10 mm?
Ima=60x0,8=48A

1,13x32= 36,16 A<48A

16304 X 34
Ct= =315V (0,78%<5%)
44 x 400 x 10
22000/ 0,93
|, = =36,37A
«/ 3x 400 x 0,94
1,251, = 45,46 A

PIA ——— Tetrapolar 3x400/230V 50 A
(S)inicial ——==— 16 mm?
Ima=80 x0,8=64 A

1,13x50=565A <64 A
23656 x 34
Ct= =285V (0,71%<5%)
44 x 400 x 16

Sdefinitiva =—mm— 3F, Ny Cp =——mm— 16 mny

El diferencial 10 escogemos por la suma
31,67 +4546=77,13 A === 80 A
ID ——== Tetrapolar 3x 400/230V. 80 A /300 mA

Los5 de 16 mm? ( solos ) === 32 mm

4x 10 4x 16
(Dc) =y / = 3,569 mm (Dc) =y / - =451 mm
Tt
Dex = 3,569 + 2,8 = 6,37 mm 16 Dex =4,51+2,8=7,31 mm
6,377 312
(Se)=m = 31,84 mn? (Se) =m = 42 mm?
4




10
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UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

®

St=5(311,84 + 42 ) = 369,2 mm?
Di?
4
Di + 4 =38 MM == Di =40 mm

25S5t=923mMm?= Tt ——am Dj = 34 mm

22,56 + 27,38 = 49,54 A
ID —==— Tetrapolar 3 x 400/230V.50 A /300 mA

Lineacomin (12 m) === PIA 3x400/230V.50A
(S)inicia =——m=— 16 mm?
Ima=59 A > 49,54 A

1,13x50=56,5A <59 A

(10989 + 18000 ) x 12
Ct = =123V
44 x 400 x 16

(Ct)yméx=1,23+1,47=2,7V (0,67%<3%)
(S) definitiva- 3F, Ny Cp = 16 mm?

Dt (tramo comin) ——==— 40 mm (tabla)

/ 4x 10 / 4x 16
(Dc) = - = 3,569 mm (Dc) = = 4,514 mm
Tt Tt
Dais = 3,569 + 3 = 6,569 mm 16 Dais=4,514 + 3=7,514 mm
6,569 5142
(Se)=m = 33,87 mm? (Se)=m = 44,33 mm?
4

St=5( 33,87 + 44,33 ) = 391 mn?

Di2

3St=1173=m —=— Dj = 38,65 mm

Dex = 38,65 + 4 = 42,65 mm —==— 50 mm



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

@ | 10000/ 0,91

® = =18A
\/gx 400 x 0,88
1,251, = 22,56 A
PIA ——=— Tetrapolar 3x400/230V 25A
( S)inicial ——==— 10 mm?
Ima=44x08=352A

1,13x25= 2825A <352A

10989 X 8
Ct = =05V
44 x 400 x 10

(S) definitiva ——==— 3F, Ny Cp —===— 10 mm?

18000
I, = =27,38A

2
\/ 3x 400x 0,95

PIA Tetrapolar 3x 400/ 230V 32 A

(S) inicial ——==— 16 mm?
Ima=59x0,8=472A >2738A

1,13x32=36,16 A <47,2A

18000 x 23
Ct= = 1,47 V
44 x 400 x 16

(S) definitiva ——==— 3F, Ny Cp ——==— 16 mn?



UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

30000/0,9

| = —5203A
' \/3 « 400X 0,91

1,251, = 66,17 A

PIA ——=— Tetrapolar 3x400/230V 80 A
( S)inicial ——==— 35 mm?
Ima=131x0,8=105A > 66,17 A

1,13x80= 90,4 A <105A

33333 x 16
Ct= =0,865V
44 x 400 x 35

( S) definitiva- F, N = 35 mm?
-Cp =16 mm?

18000
|, = = 26A

,=
v/ 3x 400

PIA ——== Tetrapolar 3x400/230V 32A

(S)inicial ——==— 10 mm?
Ima=60 x0,8=48A >26A

1,13x32=362A <48 A
- 18000 x 26 esy
~ 44x400x 10 -

ID === Tetrapolar 3x 400/230V. 100 A / 300 mA

Lineacomun (12m)

PIA ——==— Tetrapolar 3x 400/ 230V. 100 A
(S)inicial =————mm— 35 mm?

Ima=131>92A

1,13x100=113A <131 A

(33333 +18000) x 12
44 x 400 x 35




35

UNIDAD DIDACTICA 11 El cuadro general de mando y proteccién

®

(Ct)méx=1+2,66=3,66V (0,91%<5%)

('S) definitiva- 3F, N = 35 mm?

- Cp =16 mn?

Dt (lineacomun) =40 mm

/4x35
(Dc) = -

Dex=6,677+3=9,677mm

2

=6,677 mm

(Se)=m = 73,51 mnv

10

(tabla)
/ 4x10
(Dc) = — =3,569 mm
Tt
Dex = 6,569 mm

6,569°
(Se)=m T = 33,87 mm?

St=5( 73,51 + 33,87 ) = 537 mn?

3St=1611 mm?=Tt

Di?

— Dj =453 mm

Dex =453+ 4 =493 mm —=— 50 mm



UNIDAD DIDACTICA 12 Los receptores

cos¢$ =0,964 —==— tg ¢ =0,855
Qc=P-tg¢$ =5000 x 0,855 = 4275 VAr

4075= 22 Xc=12,37 !
= —— = e —
Xc €= 2asla = S IXB0X C
C=257F
Isin corregir = m = 28,60 A
lcorregido = —20__ — 21 74 A
corregido = S30x 100 ~
250 _ 964 tg¢’ = 0,218
= e — =
OS¢ = 0x375 9¢" =0,
80 0733 tg ¢ = 0,927
- —_ —— =
SO = —a0x50 O 9¢=0,
2402
Qc=8800 (0,927 - 0,218) = 6239,2 VAr = ——

Xc=9,23= = C =287,5uF

2nx60x C

P, = 6000 W
tgh, = 0,566
Q, = 6000 - 0,566 = 3400 VAr

P, = 4000 W
tgp, = 0,908
Q, = 3635,7 VAr

P = 10000 W . Q B
Q =7035,7 VAr tg$ = —5— =070357 ——==— cos¢ = 0,817
. . 10000
Isin corregir = 230x 0817 - 53,22 A
2307
Qc =7035,7 VAr =
Xc
Xc=75180Q = 1
©=n ~ 2mx50x C
C=423,6 pF
. 10000
Icorregido = = 4348 A

230 x 1,00



UNIDAD DIDACTICA 12 Los receptores

8000
C0Sp= —=——————— =070 —==— tgd = 1,02
\/Zx 400 X 16,5
8000

cos¢” = =093 —=— tg ¢~
\/ 3x 400x 16,5x 0,75

Qc =8800 (1,02 - 0,395) = 5000 VAr

=0,395

C= o000 = 33,17 uF
= emxs50x4002 oot H
tgh = 0,882
02
Q=P-tgd =45x 100 x 0,882 = 3969 VAr = Yo
Xe=133%0 = 5rve
C = 239 uF

A efectos de eleccion de conductores € conjunto equivale aunacargade::

S=1,8x45x 100 = 8100 VA = 8100 W ( pues cosp = 1)
8100

= 230 =3521A

PIA == Bipolar 230V 40A

(S)inicial === 10 mm?
Ima=50A >3521 A

1,13x40= 452A <50A

o 2XBIOOXDS
U= T ar230x10 4V (L74%<3%)

(S) definitiva- F, Ny Cp =10 mm?



UNIDAD DIDACTICA 12 Los receptores

Qc =0,9x 7000 = 6300 VAr

6300
C= 61X 50 X 4002 AL8 Uk
15000/ 0,9
cos$p = —=———"— =0,83 —==— tg ¢ = 0,672
\/3 x 400 x 29
_ 15000 0,672 = 11200 VA
Q.= 990 X0672= '
Q' = 11200 - 6300 = 4900 VAr
tg¢” 4900 0,294 cos ¢ = 0,96
= = —— =
9% = Ts000 !
0,90
) 15000/ 0,9
I” = =25 A
\/3 x 400 x 0,96
Pt = ©500 + 11000 "_ 5978 + 11702 = 17680 W
092 094 B

cos ¢,=0,85 ——==— tg ¢, =0,619

Q, = 17680 x 0,619 = 10944 VAr

Q, = 10944 x 0,7 = 7660 VAr

Q, = 0,9 x 7660 = 6895 VAr
6895

O exBox 400 AoTAHF

Q’, =10994 - 6895 = 4049 VAr
1049
tgd” = =0,229 —==— cos¢’ =0,974
: 17680 "

17680

\/ 3x 400x 0,974

Para escoger |os conductores :

" = =26,23A

11702
= x 1,25 + 5973 =217+887=3057A

\/ 3x 400x 0,974 \/gx 400 x 0,974

PIA =——=— Tetrapolar 3x400/230V. 32 A
(S)inicial ——=me— 10 mn?

Ima=40A > 30,57 A

1,13x32=36 A<48A

17680 x 32
Ct= =321V (08%<5%)
44 x 400 x 10

Sdef = 3G10/ 10




UNIDAD DIDACTICA 12 Los receptores

0,74

cos =
\/ 0,742+ 0,44

=0,859

P= Wa = 740 = 37 kW = 37000 W
20 20

: . 37000
Isin corregir =
\/ 3x400x 0,859

tg ¢ = 0,596

=62,24 A

Q =37000 x 0, 596 = 22052 VAr
22052

5

C= aal = 29,27 uF
61T X 50 X 4007

Cadagrupo : =4411VAr

37000
Icorregida= =5346 A

v/ 3x400x 1,00




UNIDAD DIDACTICA 14 Motoresy receptores diversos

\ : & X %X \X
24 M
2M  gm 17M _<:> 3
1 2

|1: 7500/ 0,92 - 1A

\/gx 400 x 0,84

11000/ 0,94

= =188A

\ / 3x 400 x 0,90
| = 15000/ 0,95 = 248 A

1
\/3 x 400 X 0,92

125, ——=—1/5A ——=

1251, —=— 235A ——

1251, —=— 31A —>—

PIA ——a— 20A ——a— S] ———a— 4 mny
Ima=24A>175A

1,13x20= 226 A<24A

PIA ——=— 25A —a— S2 ——= 6 mn?
Ima=32A>235A

1,13x25= 2825A <32A

PIA ——a— 32 A ———a— S3 == 10 MnY
Ina=40A >31A

1,13x32= 36 A<40A

Lineacomun :

1,25x 248+ 14+ 18,8=63,8A

PIA ——=— 30 A == S=35mm?
Ima=96A >638A

1,13x80=904A <96 A

(Ct)linea=

(Ct)M3=

(8152 + 11702 + 15789) x 12

=0,69V
44 x 400 x 35
15789 x 24
=215V
44 x 400 x 10

Ct=0,69+215=284V (0,71%<5%)



UNIDAD DIDACTICA 14 Motoresy receptores diversos

16000 2000
25000 =064 _ 081 X 100=9,87 % ——==— 62 A
25000 B ’
18000 072
25000 @ 8000
20000 0,94
- —— x100=34% —s=— 214A
25000 0,80 25000 0
22000
25000 0.88 15000
0,74
24000 _ 0.96 _— X100=81% e——a— 50,9 A
@ 2000
pP=2 i | = — =9,15A
000 17 230x0,95 915
PIA == 10A
=0,95 | = 2000 = 4386 A
cos¢=0, 2~ "28x095
—X
——X
—X
——— 7m -+ 0o0m ———t
(S)inicial =—a— 15 mm? (S)inicid ——==— 16 mm?
Ima=15A>915A Ima=66A>597A
o 2x2000x 7 o 08 2 x 2000 x 10
= = 1, V , % = = 1,1 V 2,4 %
44% 230X 1.5 (08%) == 28X 16 BV (246%)
Ct=246+0,8=3,26% >3 %
Pasamos a 2,5 mm? el primario
2 x 4000 x 7
Ct = =110V (0,48 %
44 % 230X 2.5 ( 0)

Ct=048+246=294%<3%



