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Alter

*: Comparison between AC and DC .

Alternating Current (AC) _ Direct Current (DCi

1. Definition: & % Current-47 %7 @ Wf¥gy Ten- | 1. Definition: @ T current-Ga A @3 S FEAGIR
TR MY M ARRRES =590 Alternating current a1 TG A A AT = ASwF Direct current A DC I

ACT=l 1 TR ol 6 B 7 A RIRE el DC W A ¢

TR 1 Teow o *fEw @RI wrbiR (95%) AC. 2% T loading shedding- @& 7@ AC supply <& backup
| IR IRTS = ]

2. Characteristic: 2. Characteristic:

(a) %2R symbol =1 ~ (a) TR symbol = -

(b) 2= frequency (India-Ts 50Hz) =z - (b) 22R @I frequency (o) R

(c) 33 KV #1§8 AC source Be*# 331 7= (c) W= 650 V *’fE DC source B ¥4t Tl

(d) AC supply- T3 phase @3 neutral I¥TH (d) DC supply - T8 (+) ve &2 (-)ve I¥IH |

3. Advantage: 3. Advantage:

(a) AC T @ =3 DC-(v WS 341 Im .| (a) DC = 7=& store IW I I

(b) Transformer ==t AC voltage tF 33 1 @R F7 &3 | (b) DC supply - €3 @ fluctuation w8 Wik @ w2

(c) AC (= IRTT equipment o TETEF 71 €32 (c) DC supply am1 =61 equipment sféits sra? control

BT T AT

(d) Loss 3 e AC supply - T T3 T8 L4 1 (d) Emergency 7@ DC source - (3 3777 7S I
- AR '

4. Application : 4. Application : . _
Domestic @3¢, industrial equipment @4 fan, TV, Traction motor, arc welding, electroplating, electrolytic,
motor, lift, fire pump 2MS TIZS W battery charger 2wjifite DC supply I75 2

-

-: Definition of Some Important Term :-

o Cycle: Alternating quantity-47 7 @ ST 47 7 ~fRTSA S B3 (+)ve e (-) ve value-aa T set-wF
A =W cycle . )
wdie @3l (+)ve half cycle @t @3 (-)ve half cycle Fmn #fF® = @#fG 1 cycle.
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Alternating Current |

PR Gt T T L AT Y L Y s T TR

s A
o AL Ban TV W TR Y™ TV
T TRt T P TN e A P RO A A LY i E o T 10 i AR S H R T X € B T T P Bt T TR

Frequency: &3 S0 T0%f cycle i ¥, OIF 2# Frequency I (eI AG-d THER 40771 |
Ll s s e umtliﬂ Hz 3 cycle‘:f 3ond India-ts @& 3F 50 Hz.

Period: «=f.cycle I3 i TS 71 =53 7o, OF <X Period.
2Q TR 243 FA W @=L unit T\ second.

T=

L) Kad

Amplitude: Alternating quantlty-naa el SfES R value-tF Amplitude 3 Peak Value =i Maximum Value 3@
Instantaneous value: Alternating quantity ¥1 s wIewR (i valuei% 1 2 Instantaneous vale.

Average value: i <=5 half cycle-« m&m instantaneous value-43 *Te& I Average value.
Slne wave i T,

lav= 0.637Imax R Egy = 0.637E ey ' T

' | - Peak
| Average R!;‘S l
RMS value: RMS value 31 Root Mean Square value 30 [@RIE &, (i1 F#E ' 1

. - "Peakto
circuit-a% RfE FRE @ AC supply flow ¥ @ »fWM heat 1R, U] R Peak
circuit-a3 g e @ W DC supply flow T i heat R

2@ Virtual Value 31 Effective Value-¢€ 3| ' —— '
Sine wave-a3 (%, T

Tme = 0.707 Lay 8 Vg ='0.707 Vi

Form Factor: RMS value @3 Avsrage vaiue-«® Gli’im Bkl m Form Factor.

.RMS5 Value 07071max =1.14 ’

actor = —
Forp ,F i Average Value ~ 0637 Ipax |

Peak Factor: Maximum value 93 RMS value-43 SRt Peak Factor 31 Crest Factor 3t

-

Maximum Value _  Imax . _ 1414 ’

Peak Factor = RMSValue . 0707 gy

~ Wave Form: Voltage ﬁl?ﬂ current-dﬁ ©lew{F value-F time &3 3 plotting ¥ ® shape T curve wﬁw W

m ?ﬁﬂ ¥ Wave Form.

‘Sine Wave: Altematlng quantity-4= wIewiaF value o sine angle-am Y FPIRF ©R3 ﬂﬁﬁlﬁ W E®, curve I
wave i} ¥, wrF Sine Wave 3l
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Phase: 7 31 Wf¥3 alternating quantity-43 wega angular displacement-& 1 z7 phase 1 phase difference
3 phase displacement.

in Phase: I §R 41 ooftF altemating quantity @38 simw v i@ maximum W& minimum value-3 e,
wiF In Phase 3@
2 electrical angle-93 W 0,

Out of Phasa: I ¥& I W™ alternating quantily k&m s fiw fer meximum @32 minimum value-o ot
oF Out of Phase 3|

%R electrical angle-43 {2 T+ ur=

Leading Current:af @A AC circuit-a voltags-<% < current B% maximum @3 minimum value-0S Tl
- @& @ Leading Current, T AXRS capacitive circuit-« MF AR

Lagging current: 3@ @A AC circuit-9 voltage-a% 7@ current ©F maximum €3 minimum value-TS e
I = Lagging Current, T MRS inductive circuit-a% 1406F #1R |

Unity Currant: % &% AC circuits voltage '@ current «¥% 3 maximum @32 minimum value-tS e wdie
e W phase difference '0' T, T¥ OLF & ™ Unity Current, 31 @ resistive circuit-a% TSR €@

Inductive Reactance: Alternating current flow 2e¥® *f¥ inductive coll T MM #® @ & Inductive
Reactance 31 o

37 X, W 2 [ W @3- unit @ Ohm (Q)

¥ = 2nfL=wl Q[ o = 2nf,T=irequency]

Capacitive Reactance:
Reactance & Tl

Alternating current flow 26 #I¥ capacitor @ 4% 8 3@, OF Capacitive
B X T 29 I W G- unit T Ohm (Q)

= o = =
Xe= gz =wC O [1, W= 121rf.f frequency} |
= TR = v Farad

Impedance: Alternating current flow 26T e resistance <3t reactance IIT Mg v i eI
Impedance 3 T
3% ‘7' wRt e T T @2 unit 7 Ohm (Q)

+2= [T (R - X = JRZ +Q@nfL~ 2192 fuhen,L> ]

J
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Alternating Current

TR e Al M ar e Grae et A T R T o

b= Conductanq;; Resistance-az Reffe of o= Conductance wifik @ 4} & conductor ©R Ty fie current-13
flow s 7Ry 208 @ conductance-ax i Conductivity 2 '
¥ 'G' ¥ %R F W G unit 27 Mho ()
I[__‘—‘_"—'—"_" =
% » Conductance (G) = Ycosf = Z—Rz' l
® Susceptance: Reactance- R0 4w I Suspectance 932 Fg@ wf @ Susceptivity.
22 'B' WM R w9 T @R unit z Mho ().
- o i
* Susceptance (B) = YSing = 7 J
° Admittance: Impedance -4 Reffs 0% Admittance 2
T 'Y W #R R W @ unit 7 Mho (0),
|« Admittance (v} = Z= VGT+B? j
i ]
© Phase Voltage(Vp,): @ @A phase @ neutral-a3 TR voltage difference-t& Phase Voltage 3l
© Line Voltage (V.): @ & 4G phase @3 TR voltage difference -t% <z Line Voltage.
© Balanced Load: T 3¢- @7 2f¥ phase-az =g fit st current flow 3@ @t %0 phase- @7 power factor
T W, TYq O Balanced Load 3t :
¢ Unbalanced Load: 7 3¢ system-az 2% phase-93 current «ze power factor Rfsa 7w, wm wiw Unbalanced
Load <=t z o
® Single Phase System: 3% %1l electrical system-a 1¢ supply e @33 phase ¢ @ neutral 47 ¥3e A
g voltage difference 220 Volt a1 ©R wreny =z e Single Phase
System i Single-phase
L S domestic purpose-a T IRES T . /\\
/AN
! E——,
3 o e 2 wa
TIME
®

Three Phase System: I it electrical system-q 3

¢ supply =i R,Y,B =% R[ phase *7i@d 7rd 120°
phase difference-4 SRR 3 @& W WA 4 phase-az Tg voltage difference 440 Volt 31 SR SHET 7, OKF
Three Phase System =1 =

Industrial sector -a srEIS 3¢ system &’ WF 1

Phase 1 Finzn 2

Phase3s

_120 1200 .
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Power Triangle: Active power, reactive power @32 apparen! power-93 T @ TR oI Power Triangle 3|

e

"\ Power Factor
Angle

[

.~.\"’I

Pl

B L U YL R R R s

Puwel Faclol =

~

+ LVAR -

I
o Power Factor: Active power @32 apparent power 3l resistance ¢ imp
Factor, 3t @@ AC circuit-&3 T2 2|

33 cose TR A I T

A

Reanlive Power (kVAR:

edance-47 SFINRF T I, Power

. _ Active Power VI coso _ Resistance _ R
 Power Factor (PF) Apparent Power T cosg o, PF= Impedance Tz
where, ¢ = phase angle, V = voltage, | = current, R = resistance, Z = impedance
Effect of Power Factor on Load:
1. Resistance load-aa T#tx unity [(&- heater, resistance, soldering iron etc]
2. Inductive load-a T¥wa lagging [@=- tube choie, motor ,fan, transformer etc] i
3. Capacitive load-&% U503 leading [;3%- capacitor bank, synchronous motor, phase advancer etc]

@i, AC circuit-a& T%ca power factor R¥a e ioad &= oy ol

Effect of Low Power Factor:

1. Voltage drop, line loss (I*R) @& power consump
2. Efficiency @ frequency 3™ *THl

3. BfRa voltage *hedt T I

Method of |niproving the Power Factor:
1. Static capacitor 3t capacitor bank-F 10a
2. Lagging circuit-@@ st synchronous motor-I¥ run FA0S T

3. Phase advancer J32 < 8 power factor-43 improvement W

tion & I

d circuit-3 e paraliel-2 FIT FAS T

¢ Comparison between Star & Delta Connection in 34 System o

T

Stay Connection Ne

43 Conneciion

’
“

o

(

Sy Cenaetion

Delta Corinection

1. %z symbol = 'Y’ 1. %7 symbol T ‘A’
2. Neutral =M% 2. Neutral 7%

3. I =lp 3. [L=v31Im

4, V=3 Ve 4.V, =Vpy
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¢. Different Ty::u5 of AC Circuit °

$l. No. Name "Circuit Connection Impedance (2)
9]
r-—--«/rywxf-—— T—
il
. /RZ +X,2
1. RL Series circuit &
l F'h‘:'\' ]
iPhafe, 3G
AW
i =
2, RC Series Circuit j ’ RZ + X
i3 N
i F'hﬂ'm,-.;(::. SNy
I‘—JV\A‘V"\J' “ﬂ‘: U ."Ll_" L
2 L &
3. RLC Series Circuit
VR + (X, — X¢)?
‘1 F’ T .‘H—; hUu'ﬂl
g T
A RX,
4. RL Parallel Circuit ir i TR 4
w |y %
Bl ; |
R T
& |  RX.
| 3 R e RZ 4 X2
5. RC Parallel Circuit \ > 1 tAac
i |
1 Phasy. AC Supniy
e
-
2 | 1.
* '1 ) i
ircui . 3a B 1 1 1;
RLC Paranllel Circuit 9 | , : ;fﬁ R 0 Jl__ . J(ﬁ)z + (XE" Y[)z
§ A 3 |
: { oot
& ! L
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¥ o Different Types of Quantity e, .
SL. No Quantity Formula Unit
1. ~ Resistance R=V=¥-V Ohm (Q)
i 17w
2. Inductance L= 2 =X Henry (H)
21f w
3. Capacitance -1 1.9 Farad (F)
. 2afXe wC V .
-4 Inductive reactance X = 2nfL = wi Ohm (Q)
5. Capacitive reactance =1 - Ohm (Q) J
2rnfC
6./ ~ Impedance 7= {RE+ (X, — X )? Ohm (Q)
24 (OnflL 1
= [R¢+ (t.ﬂ'f - Zﬂfc
7. Conductance G = Yeosd = _Z‘Ez_ - % Mho () X
8. Susceptance B = YSined = _zx_z =_:? ' Mho (O) j
f_ 7. ] |
9. . Admittance Y= % Ny ;_ Nino (U) \
10. Active power Vi cosp RCR7RIX? KW \
11. Reactive power ViSing L3 v Tesiy KVAR \
12, Apparent power VI 73 VOB KVA \
13. Power factor Cosg ._.% \
14, Series resonance frequency 1 Hz or Cyclels
_ 2nyLC '
15. Parallel resonance frequency 1 Hz or Cycle/s
2 1 R?
n 1—6- -F
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