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VRAAG 1: GS-MASJIENE

1.1 e Histereseverliesv’
o Werwelstroomverliesv’ (2)
1.2 1.2 Die spoed van 'n GS-motor verhoog met 'n verhoging van die

ankerspanning,v" maar nie in eweredige verhouding nie.v’

122 Die spoed sal omgekeerd eweredig aan die veldstroomv’ wissel
indien die pole nie versadig is nie.v’
(2 %2) (4)
13 Gegee: 'n GS-seriemotor
_ Rr=0,03 Q
Iy =08 N+ = 600 r/min
Gala
Vs =415V Ra=020Q

E1=V-la(Rf + Ra)= 415 -90(0,03 + 0,2) =394,3 Vv

Bereken N2 wanneer T2 = 0,73T1 en 'n resistor van 0,13 ohm parallel met die
veldwikkeling gekoppel is:

Rr=0,03 O

N2 =7

Dala
Ri=0,13 Q

Vs =415V R.=0,2 Q

E> =7
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Bepaal laz:

T, =14.04 T, o« ;5. @,
T, =0,73T,

lag. 0, = 0,73 14:. 94

Rd

@2=1f2 =m Iaz

0,73(1,1)? P
0,8125

’0,73 x (90)2
= |——— 2 = v
0.8125 85,308 A

n_ _ RRe _003x013
Par "R+ Ry 0,03+0,13

= 0,024 Qv

Ey =V —I5(Rpar + R,) = 415 — 85,308 (0,024 + 0,2)v

= 395,891 Vv
N,. E
20, _E,
Nl.Q]_ El

_EN..@; 395,891 % 600 X 90
27 E.9, ~ 3943 x85,308x0,8125

= 728,22 r/minv' v

VRAAG 2: WS-TEORIE

Bereken 'n uitdrukking vir die oombliklike waarde van die stroom:
Gegee: 'n Serie-parallellekring

R =460 Q
NN\
R=130Q
> AA'AY
1L
L] |
C=7uF
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<«— V=300 Sin wt + 130 Sin (3wt +30°) V,50 Hz —*

(9)
[15]
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2.1 Fundamenteel:

1 1
2w f.C 2Xmx50%x7x1076

Xe1 = 454,728 Qv

- Rp-Xc _ 460.0°x 454,728/ —90° = 209174,88.— 90°
PLUR, +Xpy  460.0° + 454,728 —90° 646,821 — 44,67°

= 323,389/ —4533QV
Zr1 = Roor + Zpy = 130.20° + 323,389/ — 4533 Qv
= 424,961/ —32,765° Qv

- Ev1 _ 300£0°
ML 7 424,961/ — 32,765°

= 0,706/32,765 AV

Derde harmoniek:

_ Xe 454,728

=— = 151,576 Q

g . Rp-Xcs _ 4600°x151,576—90° 69724,96-— 90°
P2 R,+Xcz 4600°+ 151,576 —90° 484,33, — 18,238°

= 143,961.— 71,762° Qv
Zrs = Ropr + Zpz = 130.20° + 143,961 — 71,762° v
= 222,124 — 37,992°V

Eyis 18050

Lyp=22 = = 0,81..87,992° AV
M3 Eus 222,124 —37,992°

i = Ly, Sin(314t + 6,) + Iz Sin(942t + 0;)v
= 0,706 Sin(314t + 32,765°) + 0,81 Sin(942¢t + 87,992°) AV’ (13)

22 '
_ Iv? + Ius®
Ipms = — 3

2 2
=JO,706 + 0,81 v

2

= 0,76A Y (2)
[15]
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VRAAG 3: TRANSFORMATORS

31 Ster-deltaverbindingv’
Ster-sterverbindingv’
Delta-deltaverbindingv’

Delta-sterverbindingv’

3.2 Gegee: 'n Enkelfasige transformator

pf=1

S =270 kVA

n = 94% teen half- en vollas
f=50Hz

321 Bereken die ysterverlies en vollaskoperverlies:

B k.S.Cos @
= k.5.Cosf + P, + k2P,

0,5x270x 1 135

0,94

(4)

= s v
(05x270 X 1) + Py + 0,52P;. 135+ P, + 0,52Ps,

135
Py+0,52P, =———135=8,617————— — — (1)v

0,94

n teen vollas:

_ S.Cos B
1= S Cos O + Py + Poc
270 x 1 270

0,94 = v = v

(270 x 1) + Py + Py 270 + Py + 0,52P¢

Py + Psc = b 270 = 17,234

aFrse = 094~ = LRt e
(2) — (1): P, + Psc = 17,234

P, + 0,52Psc = 8,617

0,75Ps, = 8,617V

’

7
. PSC = ﬁ — 11,489 kW‘/

Vervang Psc in (1) of (2):

P, + 11,489 = 17,234
Py = 5,745 kWv
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3.2.2 Die rendement teen 80% van vollas en 0,8 nalooparbeidsfaktor:

B k.S.Cos @ < 100 %
1= %.S.CosO + P, + k2Ps, °
_ 0,8x270x0,8 Tobii
~ (0,8 %270 x 0,8) + 5,745 + (0,82 x 11,489) % .
= 92,954 %v (2)
[16]
VRAAG 4: WS-MASJIENE
4.1 4.1.1
4.1.2 Y
v
0 v -
41.3
> v
v
(3x2) (6)
4.2 Gegee: 'n Stergekoppelde alternator
Aantal pole = 12 Eo=11kV
f=250 Hz ®/pool = 0, 18 Webber

Kf=1,2
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421 Aantal gleuwe per pool
= aantal gleuwe/aantal pole
=144/12
=12
a = 180/aantal gleuwe per pool = 180/12 = 15°v
n = aantal gleuwe per pool/fase = 12/3 = 4v

. na . 4x15
Sm—z— Sin —5
kd =—= = 15 =0,958Y
422 Steek = aantal gleuwe per pool = 12v'
Y = 2/steek x 180° = 1/12 x 180° = 30°
- @ _ 157 _
Kp = Cos2 = Cos = 0,966v 2)
423 Ep = 11000/v/3 = 6350,853 Vv
. — . . . . . . z
ODk.Ep—Z kf kd kpf(a;
E
Zip = E
B 6 350,853
"~ 2x1,2%0,958 x 0,966 x 50 x 0,18
= 317,714 v (3)
[14]
VRAAG 5: WS-MASJIENE
5.1 Laat 'n sinchrone motor oor 'n voorlooparbeidsfaktor beskik:
() E < . -V Y

Die sinchrone motor is gesinchroniseer. E en V is gelyk in grootte maar
teenoorgesteld in fase.v’

(ii)

Die meganiese aandrywing van die motor word verwyder en E vertraag
teen hoek a. E bly steeds gelyk aan V. Er laat stroom | deur die motor
vioei.v’
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(iii).

Die opwekking van die motor word versterk en 'E' verhoog. Die verhoging
in 'E' lei tot 'n verhoging van 'ER'. | is ongeveer 90° uit fase met E: en lei
V teen hoek .6v (6)

5.2 'n Driefasige stergekoppelde sinchrone motor:

P =600 kW Zsync= (1,8 +j11) ohm
V=22kV pf = 0,8 voorloop
Aantal pole = 6 Rendement = 93%

5.2:1

5.2.2
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Die EMK waartoe die masjien opgewek word:

Pin = Pout/n = 600 000/0,93 = 645 161,29 W’
V, =Vi./V3=2200/v/3=1270,171Vv
I, = P/V/3.V,.Cos 0 = 645 161,29/+/3 x 2200 x 0,8 = 211,639 AV

Cos 8 = 0,8 (voorloop)
.8 = 36,87°

Metode 1
I, = 211,639 /36,87 A
Zsynen = 1,8 + j11 = 11,146.280,707° Qv
E, = I,.Zsy, = 211,639 236,87 x 11,146.80,707°
= 2358,928/117,577° Vv
E, = E.—V, = 2358,928/117,577° —1270,171.0°
= 3 154,685./138,486° Vv’
E, =3.E, = V3 x 3154,685 = 5,464 kVv’
Metode 2
E, = VL0 + ILR;A180° + . Xgycp £—90°
=1270,171.— 36,87° + (211,639 x 1,8).2180° + (211,639 x 11)£
~90°
= 3154,74/ — 78,384° Vv v
E, =V3E, = V3 x 315474 = 5,464 kVv (6)

Die lashoek in elektriese en meganiese grade:
a = 78,384° — 36,87° = 41,514°  (elekiries) v’

a =41,514/3 = 13,838° (meganies) v’ (2)
r141
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VRAAG 6: OPWEKKING EN VOORSIENING VAN WS-KRAG

6.1 e Teen 'n swak arbeidsfaktor is die kVA-aanvraag hoog en Eskom hef per
kVA.v" Teen verbeterde arbeidsfaktor word die kVA verminder en dus ook
die heffing.v’
¢ Teen 'n swak arbeidsfaktor is die stroom hoog en siende dat die val van lyn-
en kabelvolt op die stroomv” berus, word die verbruikerspanning ook laag.v’ (4)
6.2 6.2.1 Pmotor = 270 kW, teen 0,8 pf naloop Vi= 3,3 kV

Smotor. = 320 kVA teen 0,9 pf voorloop

Konstante verbetering van kVA:

Metode 1

SL

Pag

AN

S
S1g
s, = =270 3375, _3687KkVAV
Y7 cosf 08 * .
S, = 320/25,842 kVA
S;=S,+S,
=337,5/ — 36,87 + 320£25,842v
= 561,547/ — 6,443 kKVAY
S 561,547 x 103
S; =V3.V,. 15 : = = 98,245 AV

s e = =
BT V3xV, V3x3300

Arbiedsfaktor = Cos 6,443 = 0,994 naloop v
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Metode 2
SL
92 P‘l PS
8z
6
S3
St

£ P 270000
M V3.7,.x Cos8 V3 x3300x0,8

= 59,047/ — 36,87° AV
Sz = V3. Viliz
L _ S _320x10°
2T V3V, Y3x3300
= 55,985./25,842 AV
Iz =1 + 1z

= 59,047/ — 36,87° + 55,985.25,842°v

= 98,245/ — 6,443° AV
Arbeidsfaktor = Cos 6,443 = 0,994 v (5)

6.2.2 Metode 1
[L2
fal lw

I3

I
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Cos8; = 0,8 naloop - 06, =36,887°
Cos 63 = 0,9 naloop ~ 05 = 25,842°
P =+/3.V,.1,,.Cos 8,

P 270 000

V3.V,.Cosf, 3x3300x08
= 59,047 AV

ILl

CosB, =L/,
aly =1,,.Cos 8,
= 59,047 x 0,8 = 47,238 AV

]LZ = IW (Tan 91 - Tal‘l 93)
= 47,238(tan 36,87° — tan 25,842°)

= 12,55 AV

S=43.%.1e

=+/3 x 3300 x 12,55

= 71,733 kKVAV

Metode 2

So
9 P
5 03

S3
Sy

S, = 337,54/ — 36,87 kVAY

Na installasie van 'n kapasitorbank:
CosB; =P, /S,

~ S; =P, /Cos®, = 270 /0,9

=300kVA Y
§5;=5+S5,
“85=5-5
= 300/ — 25,842° — 337,52/ — 36,87 °v
= 71,733/90° kVAvV

AN
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6.3

i ‘ { — —. B Jr
7'y _J ] 7y
R X
) ‘} N ‘:“h .-":"' :: {). (‘; :: l.;’! f R ‘ 'I’ o
Y ) y
& [)

R=0,12 Q/km x 350 km =42 Q
L =1,25 mH/km x 350 km = 437,5mH
C=4,15 nF/km x 350 km = 1 452 nF

XL =2nfL = 2n x50 x 0,437 5 = 137,4450

L 1

2nfC  2X mx1452x107°

Xc

Vonss = Vir/v3 = 145 000/+3 = 83 715,789.£0°V v/
Zag = 42 +j137,445 = = 143,719.73,008° Qv
Ze=0— ;2222 — 1097,62/-90Q v

Isp = Vap/Zpp = 83 715,789.20°/1 097,622 — 90° = 76,27 /90° A

S 100x10°
T VBXVL T V3x145x103

Is =398,173 Z — 36,87V

Lip= I+ 1sp = 398,173 £ — 36,87 + 76,27./90°
= 357,476/ — 27,062° AY

Vag = lag. Zag = 357,476/ — 27,062 x 143,719./73,008°
= 51 376,093./45,946° Vv

Vac = Vag + Vap = 51 376,093.245,946° + 83 715,789.£0°
=125016,411./17,178° Vv

Vs = V3. Vpyys = V3 x 125 016,411 = 216,535 kVv'
Lic = Vae/Z4e = 125 016,411£17,178°/1 097,622 — 90 = 113,898.2107,178° AV

Is = Lig + Ly = 357,476/ — 27,062° + 113,898.,107,178° v
= 289,741/ — 10,704° AV
(13)
[26]

TOTAAL: 100
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