Sirajganj Polytechnic Institute,

Presented by

Md. Mizanur Rahman
Chief Instructor(Electrical)




Subject Name :

Electrical Circuit - 2
Subject Code :




R-L-C 27 Ao sioe
ISRIDACREA&IR




Afecoa fafey e 71 -

QI

0
\oltage V
Curren t I




y.0: GIHE rerelfeced 9
W I eI G0 &y T 8 s TorRe ol

(o3
@Fed e | @Pte W3 (987 AT (FEAE Hfea

A/
Sy DI 2ahe T 4 = |

qT:

). (TIOTREETIT FIW |

3. (ST T4 |
9. farEENfes Fa9 |

8. OICATIAT*IT TN |




@fePh3, TTR0T @ FIANFIGF 74T 20w 6

Cli

Ve —>







TAPORBT R (AT T T

I
e S i
2, OT
Y Z=R/e
LR He
o1vern given
B At

R=VX2+¥2 X =R cosf
Ot — Frx Y =K s1n &



).d: R-L-C A7 EIEE

:[5 Fiy
- -
¥ I: 1 * I~
W < + ¢
NGRS
I
@: R-L-C “FA&EE Ti<0 |




y.5: R-L-C *FRens Mi¥oa SAWE |




TS ARG G0 AT FFCF g6 *rl (I AR |
G0 ITFLCHT, A FIAATS =TT | TS0 * L
(@Y @R FRIIFEIAT U@ R @z X | @R o
RIS (@Y 3 o™ @ R, @R X 1997 TS T8
HFE V (St FRRAR ST | FIE6 a91fze o7 | O
3 WIR TGS =117 SIS T, || 93 | |
OIRCE

TRl W 3T Z, = R+ X,

FItbe = ¥fFites Z. = R -J X

AT Aifeod Al *RIF (SITve ATFIR (SITHS

e <RI




V+JO

FoFBRIEFESIL =
2 IL=rr77x1

IR IFFIE% | C=

V+JO

RL-JXC

| =1L+ IC

V+JO V+J0

=~ RLOJ XL RLIIXC

/|




S.%: AT AFCod (S92 CRIATN:
Ic

(Ic-10) B

n

o@: AR AFoF (S84 ST |



3.3t R-L-C #FIRIE ARG S |

I5 B
P »



T ARG V (SIT-0E TR SR 38[0e IR FiAifibe
AR | @R |c SIS &911R® =7 | 1L IRREAIR (I8 (AP QL (I
I TR | QR | TR (OITHE (ATP (pe (G T FA |

AT ARG ©Ievs BT I (SIEvEE @I 67 27 1 v I
O3 Ic (F ANSHF Mafore (951 (@l T JACR |

Phase 1 Phase 2

FPhase3

120 1207
| — =t -

B@: R-L-C 2T AF0T S Tl |




3.2 R-L-C #im=est JfFe «F se Ui

¢ 45

G- 1357 1EW




REEEIIE
S, GROATRIETAI RO ILLTRIFEATCHZ1= 43.7+j21.7932
RS IIFE™ITCNZ,=18+)6 PG e iresFe?

TET: AN S:
EEEHZ = /172
£ = T
_ 48.8/£26.4x18.973/44.83
=T 43.7+j21.7+18+6
_925/44.83

LR g et
~ 925/44.83

 67.624.1
= 13.7220.73 Q Ans:




TN @F 99 8

/'
Rectangular Coordinates

| FPR—R—— | P (xry)

§y=mmo

Polar Coordinates

Imaginary
A
R.’.
Z !
/ol
L 1%
RI_ =+ Regl

Cartestanfor: 7, = R, + joL

Polar form: Z;. = ‘Z,.lt'j@

where ‘ ZL‘= ’ RIE. L (ﬂl L:




AAAS: asoAreTeFeafea b Priresadiercs
(3+J4), (6-J8), 10.£04932C+ (NGETTH F© ?
A TP AC O TG B3

-—+;+ :
3+/4 6—J8 10£0
B 3—J4 i 6+J8 1
~ (34J4)(3—J4) (6—]8)(6+]8) 1040

. 3-J4 6+/8
s ahteL s EA (62+8%)
= 0.12-J0.16+0.06+J0.08+0.1
= ( 0.28+j 0.08)
= (0.2912/15.94

3ITEIZ= - = -

Y 0.2912./15.94
Z=3.43,-15.94 w20 seq:




.@+.Y: TFICNGIF, FAACTAGI, G FIFO5 @ LI

G ARG Afe WTF (S0 FIEHE NSO
A | GG Y T AT T | G (TIR)

N‘J
Admittance Triangle

X (reactance) ’/‘
e

& (conductance)

R (resistance)

Impedance Triangle

B (susceptance)




AACHADS:
«for AfFeT 2 WFF (@D FIECHT [WFoS
TAICE AACTAGI 0T | O B =4 a0 941 2 | 959 ((TR)

1

N}
Admittance Triangle

G (conductance)

i

X (reactance)

R (resistance)

Impedance Triangle

1S
(S
"?-"..";-?
< Mo
%

B (susceptance)




SO EATIEAF:
afoT TFET e GFF (ST FICACHA NTT S
FCIRGI A | AT G 7 G/ 41 T | G ((TR)

A

wj
Admiftance Triangle

G (conductance)

J|

X (reactance)

R (resistance)

)

-
-

Impedance Triangle

b
=
’??,r;.?.
= I
%)

B (susceptan:




97T 40 Q&S o™
0.35mHzTwe5aa100uF

eI REeRa230V, 50Hz
NI A R S R MR DO RS F
F. (NOHICIT <, ANSTTHIIE .
ATSATTHNADY |

RRINIBE

s, xo = 27fl

2x3.1416x50%0.35x10°3

=0.11 Q
1

2ntC

1
~ 2%3.1416 x50x 100x107

XC:

GG,
R =40Q
L =0.35mH
= 0.35x103H
=31.83 Q
C =100uF
=100x10°F
V= 230\Volt

f=50Hz



3fITee Z = R+J(Xi-Xc)
= 40+J(0.11-31.83)
= 40- J31.72

= 51.05.,-38.410
i e 230£0
MEEIECRET | = — = 270235717

= 4.505,38.41AAnS:
B 40
Z

Meerigd Coso = — = —— = 0.783(Leading) Ans:

51.05
MSTT P = I2R = (4.505)2x40

=811.801W Ans:



XA

>, AfRET SFPIe fager o 34 |

2. SITCHGI, FEIREIIH, ARG, Fece ¢ a2 ofes @
a5 o714 |

9. (O3 A A0 &y 1 6 @l [ F1 222

8. AINSIF T I ICT? @ o |

€. SAPTCTAGI™ G i e {52

Y, AT




eI LT

(@afor TTFER e fBNRT giwem)



2.9: FACAH FTAW NS AT F9:
TSR RO FIED € (SITHIET BT o AN |
wdfe, P=V|
AR FIFEGT FIET GF0 (037 I TR 76 SATR |

JYT: 3. 3T FIED Il (SIEHEE A NS AT |
3. RS T2 T (FIEOIT FIED T (SIEHER
$0° (© 5 B |

TS SIS

@fer MR FIED S (SITHET STFAE Z6
TS MG AT | &S (Pa), 953 oD iR (VA)[E,
rTe ANSTE Pa=VI




SRS AS:

GPTIRRBACOITDS 8 BT ERICACEIGTEA T
SR SANSTRACET | AfoB(Pe), @ GG (W)
e eonemaPe= VIcos 0

&
NI ECRIAGE
OPTIFE (CIoe SRR O A (TGS AR IO
YR POOANSTACET | o (Pr), 4

feeTcerre RIS (K VAR) Sk beoentP =
Vlsin 6




AT : G BATITeIREGT go*raaresmer ( 8-j6) O
43¢ (12+j12)Q 2t T AR 20010 COrBARaazmetiiie
g4F© s ogaarerezi~eRT %< |

STYI: m%cﬁamwwzﬁhzzl Hiipall

1~ 10/-36.86
= 20/46.86
= (13.68+J14.6)A
20010
ARG TR D o= o = —11.79 /—
\" = 7~ =1g97 745 =11.194735
—(9.654-

J6.76)A




PO TNBBICAB =11+ 12=13.68+J14.6+9.65-J6.76
= (23.334+J7.84)A
| = (24.61218.57 )A
A BOIANSTTFIFS: cos O=cos(18.57-10) = cos(8.57)

=0.988
(Leading)
SRS ATSTIP: = Vicos 0 = 200x24.61x0.988

= 4867.02 W Ans:
oS TEP- Visin 0 = 200x24.61xsin8.57

= 733.46 VAR Ans:
orereAeaPa = VI = 200x24.61 = 4922 VA Ans:




fafeog @ft sfstos wrre g

Amoiitude

.-
-

APt

Snaewave

-

I nanquiar wave

Complex wavea

Sauas wave

b




>. ST FJIFT FICF ICT?

3. fFar=ive e FicE cT?

0, ST f[Toe FHH T8 (MRS |

8. PACAH FACT NS @0 {oT¥ |

€. FACAH T 2GH0© AN @i forel |
Y

q

W

. FACAH TN FADS ASCE @t o7 |
. S AT (FIF 0T AR = A3 (97
. (7dns (@ faum 3oraoe 8 Fpenfioe Tiffoe
ATSTIT D ] |

5. AP SRS TRETT FF T (A8 |

o, FAAFIFEL:




O WY

fAfer e AfFET T FT0F QI |

|
“ 1 "ﬁ X, = : X =l
£ 8 i '
- - ) —
S L L=4JR +{(X, — X}
FiHz) I T
L 25 FMiradis ) FPlicise = @ = tan -
Z=R @ = —
resonance: : -
Ao = A, Phoase =«

=1}




AE5VHAG)|

: N resistor

battery

inductor

Figure: Some practical circuit element




9.d: TSNS

IAATF G0 ITCIF6T G2 A6 FANPGEET AT e
af1 JFoa [T TBICE @O 0T | 92 [
ST FIED 8 (SIS 37T AT |

Inductor

resistor

Figure: passive elements




©.3: s Mo @rsy:

R-L-C Pifeer AIRET T STFo© TRIFoI @I FHitite
fRIIFEI™T TN 2 O3 AR @ IAIZCE e @S 0 |

QR T AfR6CE Pfe @Sy AR I |




RS R S I RN GIRRRIGRIAICE

A Y. AFCIRORIHAARIONFA |
3. MfFEIFIANATIoRTo e |

©.¢: AN F9 (&, fo= :
: 21VLC
TSI (A wiNren=, X = Xc
onfl=
: T onfc
2— -
s 47{2LC




GRIEGIE
S, PifdecETsI=gEIe?
. ECSIIE?

1

9, QT FF (@, fo= P 30

8. Pl @re=sIFE ST ERNTE s

Y (F?
¢. TS @CSIEPNRRG (AT i ©F ATSTAR?
O, (SIS BIE?




ﬁﬁ@@t@aﬂwwﬁfw SIS

U3ue Qe (FEE o718 «F




8.>: Pifeer (TS F1® YL IFIT-TIe:

fofae Ao FFEh AfTeca A FEeed @ Ao =7 ©F
aTEibae Mt s 1€ 36 | o ™ o= Q@
qica Agia FaceT MRH Towo® RRIREIH I (TS AT 9.
FIATS IR Face At | Teel (XL — XC) @3 II9 g2
BT FACO ACE 1T ARG FICAB Jfan (TS AT 19T 9F
77 AfFET XL @92 XC @7 T AN 7 | @3 FIEH AELIH
T CNRT | 98 T AR @S AEO® 2 | GOSN @
oIt RFCIIF gfad A1 e e Fieesd XL s i o1s

AME @72 XC IS AT | TOANR T I (AT FICID FACO
A |




TN

0.707 I

-
f . l\ Frequency, f
£ JT £
JL JH
Lower Upper
frequency frequency

P@: YT TITY FS |




SIICACEREE
Pifer ceaIs SIeed St IR A @ 96 e
PTG DIACET 90.9% 2 | @1 96 ]9
PR AL FE-838Y I |

I

A
Imix
0.707 Ipx

-
= f £y a\. Frequency. J
Lower Upper
frequency frequency




It Current

i

5=

— — — — — — — — — — — — — — —
—
]

,:,: H, [| [T BTN, ..i!:;"'

Iy o . . S 1 |'|._I TN Em e P
REHEE || Ereed (LRt R 117 [1] (e

foa: Mifae e Qrefvy |




8.Yv: ISt @SR FRIEoTIEET I

frfder @rEITEER ISR ER RS
ANSYRFQIGTRET T “ANSAETN 2o (PRIEATFFICE |

B SR BGOSR FIIPEIeR Ryebe Area
| | SRR G e

AF, GO R sTd = 12X,
— ((Do.L).I2
= (o 12.L



TifFe7 T “rsTE= I2R

(00.12L

WW= IQR

™oL
R

t Current

11
5 =

ST TT

I
..I".l

(i) g,

e |
bt | S i i



TTT: 60UH @ AN F© I AHOIHCS
AT 1000K C @ AR ETSIHI=RE?
srgE: L= 60uH = 60x106H

fo=1000KC = 1000x103C

G="
SIEES |@T|i‘:‘l, fo= =
Zn\/Lf
; LC= 41‘[2f02
i 41‘[2f02L

~ 2m2x60x10 °x1000%103



8.b: PIES (TSI LT
>, (GleTRe*{T
3. (@fCere
9. dIeltd
8. ATt
€. AT ARG PN P* @A ST |




© Can Stock Photo - csp15802806







2. @fere




Ground

Audio amplifier
s 120 pF 75-4um, 2'
— capacﬂorv dia. col %0
V _ “ resistor
Antenna

— )

IN34A diode










9. AIeCd

Electronic Growler e

A Jook art the E-718G weapon arrangement systems

Active Electronically
Scanned Array radar

Interference

Cancellation System . a:.g?;-igand J‘;lt;?l;zi’r:g
ALC-99 o jammer antenna
Low-band pod d

jammer pod

Fuel tank

15 ft_ (4.6 m)

AGM-88

AIM-120 = 2 2
- ¢ BN High speed
Medium-Range 3 > Agtt-nadar
Air-to-Air Missile | w I o, Air-to-Surface
3 T 3 missile
Scowrce: Bowng Co. =

Graphic: Javier Zastacina, Los Angeles Times & 2014 MCT




ELECTRONIC WARFARE £\/V)

% Incoming missile warning system

Radar warning

EW confuses enemy radar




>. Fifser ey S @RI Fgcaa el wie |

2. Pifss e A0 TRIF 7

©. (PRI FIFT TS =2 @D 1Y |

8. CACSITIIH Bl {57

¢. FT-B36Y 7

b, (FRIET T TN T 9 |

q, @G F7ET WE-T3eY @SN it T
oy 99

b, IR Ao cs At Pifder AR 2IhsT= F5igd

e Aftefew 337 2

. AL




IRT: €
AFIRIETIET ANH
(TSI TS |




€.d: AR

SN

72 41 srelfes gisite
1 Fefoe =mar e
TS AR
=T FICD TR
Aate oAl RTETT
Jreelifefes @rerwe =y
A TP F (T A
AT (TS

0 |




¢.3: AT @S T

JRETE AHH IR ARISET MY FACHT (@ AR =
©iF &TF acs AT @Sy Fhe 9 | @iy “iete Mo
Freercaf Qe Aea g FesT FenFETeE e di A
I A | G3R OIS = SFPATesRI AR I A | RS
ATgeTs 3T A A Jfar ToITe AE | @Ey ARG S
AT AR Jfan =11 GG FIED K@ A FACS ATE | @A
RrCIRRTICS IR MNety AT B UL D F(wE 27 |

@S RECFICABE A ARG TSFo® *1 FTTH i TS
ACF R FAPITS =M IFCTH FACo AT FED Ja TS
T |




R ()
Wout BV -
Wi = =
_______ L |
: 2R ()
| 3dE__JFfF .
I | i
I ' [
I ' [
I I I
I | [
I [
P BwWY "
[ L [
I ' [
I I I
I | I
;”I £ ""R_j_ (H=)
L - =,
L oww er Upper

frequency

frequ ency

o@: 2T @Sy AR FT-830Y |




qN:

S, 2FIAEE @S AIBE FIED FALE 2 (e ?

3. AT @S GF *[© FoT |

©. R-C @32 R-L M1 [f*8 @i 2[aeer Jfeed @esies™t
rceI™E 919 fore |

¢. IR G2 A F6 T FCFICIB FICE 90T 2

Y. AT @SR G I3 forel |

q, AT @Ce < 2

b. @Y “AfteTer Mo @y Gt ¢ aem 8w
o T 2

5. T TR ARFOT GO FEERER G @™
Frrefice 2rerr IF Jfa # @ 2




LIRS B

S NRGIGRSICAENERIEI TSI
CELCL RO
@0 FHEET 49T




L. >: TRIING 3fFre:
@fsT SATRETeT JFHa @ FrEwtre 3res

T T | 2T FFoT @ @SS 3rescs eiNe
3f™ITes 90T |

FIeas 94

TR AFOT @O TZR ¥ FITS 3R 3795
BB G ATATS(P PIAD [IGS 0T | AR AR BT
R4y @D FeEs A= |




Y.\9: AT

G

o (0S|

51 AF YT

>, ATIRIETET (FCSIIS ARG TAT ETICHR AL AL F47 8 | O
AT eI 21107 3 SItel e 94 |

3. TS @S AfFe AT N A AT FLA T4
2 | O BT G- 013 2107 4 SIt! I 0

©. ACHAGT ARG 2FRAEET @S HIRF 27 |

8. XS HI7l APTCHAGH HPo AN @CSUH IS 2 |




y. Pifve @ree= it apsive
(ST eiHied @rerreT &=y |

3. AU cites sy MFGe FEo
AT =T |

©. AfFHa SFIres F&eE =T |

8. ATIFLO I TN [AHos=
A T |

¢. COIE0E (TP ACHIH Wit B AT |

b, TOIEoE 94 2T |

S TR TSIy AIfPCoa =t
PICD MYCRA [0S SACHT
Jeenfafesd s =y |

3. M2 FeEeT o= AR
TOIOE A 2T |

9. AFOT TS AEH T |

8. 3TFLS I FNE
ATACTAGIF AN 2T |

¢. JIFD GCIRT AEI e B AT |

b, JIED [T =T |



Y. TR Ste < 2
3. @S FS Fece & 7 2

©. G AN AFOT @S ANSTF FHEF 280
Y (e ?

8., AT AT HFod R F71ga & 2

¢. G 2iTEe MR T 3owve AfFET WY
Pl BT ?

Y, B s @ AT @S AF 9! F9 |

q. TR @SN AR ST CFq TEme 9 |

b, AT G@CSINIHCE FIED @SN I T (& ?
. AL




AZT LI

AfeTCFS NS PEGT FTEF 4I:




AT AT PTEDN: @ streaia Fiesy 13 41 wreifee @3

6T 0 |

AfeTtrs T PO (SICoSRTEA TG YT d30° & NSy
QF | OJ HITT T&[oF (SITFOSBER A& V04 H0° (TS

LT ACF |

1.0

Phase 1

Phase 2

N VERVEAVER

Phase3

-1.0

. &
-0.5 \/

180°

|
360°

S

120°

120°




AfeTcre it oY




Alternator Ip o
Load
‘ — 51,
a y Y A
Alternator
L ¥
Va VCEI. Ia
) . Load




P (o Oy foF (e NS PG i<l |

S, PE ANSF ATCOLBT S T (FCSEH W 1o (T (T
wFel (@ |

3. 93 NS AR &y AF (S O (o7 (eSO
AT T =T |

O, I (TGS T o (FCEE (HRTETIT OIteTl 2T |

8. Ticeret (e (NG e fer 35610 fHee «ite 711 fow fox (e 154
fejcer fee 7615 fHre #A1eq |

¢. BIoe (@ (o9 9T fo (FE (W5F TSIt 5O |

Y, GF (FOEF SN (o7 (FITH T RO PICFII RS T T |
q. o7 (FF (AF 9T TG AN @ AT | 68 @F F& (40T foy
(e AL (AT R AT |




q.8: ARTCFS ATSTT PIEOT O SO T |

10 | Phase 1 Phase 2 Phase3
0.5
0 9D 180° 2!70" BéO°
-0.5
-1.0 ¢
120° 120°
- —y




q.¢: ARCES QP DT U (9%7 T |

i =
C = 0 radclys

Clirectiaon
af FHaotation

- 1207

120° |

g




RIS

d. (TG 8 (T fCHIEH F 2

. “AfeTtre DY HICF 0T 2

©. “ARTEe A PIEDY U9 SIS TN S 4 |

. AAfeTCrs PIEBT (SIvE 1 FIFTDRET (T A1) Fo?

. T (0SS OeTHIR ToF (&t TS PG it o7 |
. ToF (& 2mfoq STe TN FF F9 |

. AsTR PIeoT i 2

. o7 (75 smfoq S (o957 TITEAN N&F F4 |

. o7 et smafoq toItorea ANFINRTE o7 |

Yy 9 0o ¢ ~



SEDRCEIIE)

AfeTCFS AT o
SIGRIN



be.d: CIel ARED (FIE* |

@ Aafece AR ARBO (SITHS T FIACHT WP AN

Ty (SICHEr AT FIACOS AfOCHa HKED RIANCT io TFe IR B4l
T (R ARfS(E TIFET ARHS (FIo* I |



bR SAfTEs FEbEE e e hizesa:

& GAPAE ARTTS 2afod (TS (SITHSIE G ATSL©
A T AL AT TGP OISHAF N AO0TT S O AlTre
Ao T HFCT 0T |

Positive Sequence Negative Sequence




b.: SRS PEER e P

oo

ID[2\O<Pe:

Negative Sequence




Qi AlTES e e P bifresd:

Erl Er2 Ey0
A & FrOA A A EbD

0 Sequence

- p .
., '-.'__. l"-__'.

Iy
-~
o
-~
# y
'-.I'-. l-'.l-' E ]
- . ﬁ.'f
r

.,

K r'e .H'H,i
tp] +VeSequenceA  [p2 - VeSequenced  EY2




b.0: et (e e

49 T, @0 for (Fer (67 WMe M gr | 939 (6T @
(I Y6 (e N AR 2AfRoT FACT (O (e

TR |

br.8: (FE PG 21 oTfs:
@ (I A6 (VBT FTFNE e o7 Af9F (e FraeaT

AR LA 1 fee f@fey e e e =7 | v e
BCEE O Yis e IR 0 2T |

TY: 3. 93 I G @0 FHAF0T &l |
3. foF (F& (WIBT F=f® |




o IR ARNOTS (- PP (b2 FT T 2
> | TS 8 FAGS 2@ |
2 | (FG-PTPEs ICHoe Al |

R
Bright Bright .
Lamp 2 L;r\nbﬁl Lamp 2
Inductor Inductor
B B

Indicates Proper Phase Sequence Indicates Changein Phase Sequance




Y | FiT® 8 FIAGT 2@l |

R /L i




2 | (TG-S 364 “iaf® |

il

'.-'1'3-,:?-' Wk Ak 6 o %




frort Fer PTpCCsT™ ST

>, et (e PP oy o (Fer N5 ©61 (7 |

3. fo7 e Grerramicas fAfeg saiafer «g w4y e Akeaioe
JIEG 2RITS = | T IS 49T T AT @@ A |

O, SEBRCNGIRTE NG FIZEE T 2/ |

8. fonf (& PP &y “ANSF I ST 27 |
¢. frert (Fe PreeR ww Sfefe ceirte i 2 “hela

PSR SPGETs Fhogg 2 |




BGIE

°

R
Y
8

A

. (TS eI TET0e 5 94 2
. TR ARIET (G [ ?
. eIt e forgpezst el w1 =77 2

. fToim @ JFEoa SIS I FIECES
I ?
. faort crer e st e 2

. Taeit (re Prerer s f 2

EERCA



DERRS EE

AT oS
&AL |



5.5: ToF (F& AN PIED N =S :HALLACA ISI<T SA:
oo (T FeTBIACToET foab Q3G T (T AT |
2o TR 1o I I ACF | Tma @F 0
P IS A0 T IS | A6 TS AL GF(0

BCF DA AL F41 AR | AfeTcrdst HeoNd
IS 92 L |

qY: 5. 5519 I SIS AT |
3. CTeBT AT I HAL |



S, 3519 91 SN2 FAeT




3. (T 1 (I3 AL

Vab
Load

o)
g<:—)(




5.2: ToF (F&r foF 519 ©IF 3517 WY HELER AFE TRI:

* T 1
% | .

VvV, =+V3V,
2
b 7
“ Vi 3

o7 (& SEBREOET FRCTT 91 (FITES 516 &S fodis aFg AL
FE (I BT 20© oA I3 ([{F F(F A1R:T AROF ACY AJ
T OB IS IB1 AL 0T |




$.9: o (TG [oF ©IF 7DIF A Aafod A
QIGEY

3. TOF & AEHRADE 351 A FHC (P COICHISE WeAeIF FA12e
TSICHE O & R | FCT (T I AP (6 JF G2 X5
Y |

3. ToF (Fe 2o (BT 751 TN Ao F& FICACHF 1 (ATF
T P & 51K AL G 41 27 |

©. GERFT AT S0 HIRL 41 GEFINET AIEAETS 5[
HLA e [ A 2 |

8. fURGRe*w EeeRIce foF (T foF O 35 AL Mafe XA
41 =Y |

¢. TOGPETRINE o (TS IBI0ICA7 LRG0 o (T o ©iF 3619

HALIAGS IR 41 2T |




5.%: [ (F& B OIF 36K WIS PEGER HEE TR NP |

Source line Load
L5, }-‘.‘ ual -L'-' El\-'.' "
- line
-+
i 3-.'.- SO0 7o 'E'-_'_-
neutral 9 S

o 0 «
o o ls

9

line |

LS }-‘.‘ .{F-'.' -L'.l l;l!.'.l

o

b@: fod (TS BIF ©F 71T AL |




$.¢: o (FE BIF ©IF D17 AL Ao el

O [eT<R]

). CBRTS*W GETFaNEE CFelce o (TS b9 O 361K
A “late (IS 1 2T |

2. =32 =1® PieereT (& (Niod o5iW SIEw &=y for (Fer foe
O B AL Tt GRS I 2T |

9. Al CSTeTIH A o (F& BIF I 351 AL A=l IR
41 =Y |




$.9: foF (FE DT O qrod (924 ST |




5.u: o (T BiF ©F 2Imfod (©8d TR |

PE: o (T& BIF OIF “@ied (O3 ST |




.9: foq (F& foF O 361 AT TfFo T |

Iaa‘ I
Vac
IC‘V
| il ¢
Alternator Ly :Vbc
ILLoad
‘ i,
a = a
Alternator
s \
Vab Vca Iab
Load
c b’ b
J’ A I
—
o Viey
I

@ fox (e fod O 761 FE o |




RIS

>, ToF (¥t 351 AL Hi<Q«T f#7¢ |

3. FIE 8 TS PPN FICF AT ?

o, Tod (TG o O 3B AL Ao AT (% (o714 |

8. [eqreT ©ofF < ?

¢. & & Talfete ASAT PICDT AL F0 2T ?

v, (TG (SICvE < ?

q, FI3 (SICoS [ ?

b, ToF (F& 519 O 3B FLA A=iod AT #7140 |

5. TOF (TS BIF O 3519 AL @fod (93 T (IS |
So. o« (& fox ©F 3019 AL A&iod (OFF TR (WS |




LIRS EIE

o (e 7519 A PIEHT (ege o
IEQSEECE




d0.y: TOF (F& 3B HYS PELEE WegeT ©iF bizeaaa:
oF (F& 3BT A AEGICNOT (08T WGIT 2/ (A T
FCIF6F T T2 (9 I IR:Z AFG I (@IS AL AL T4
Gy 0 ANSTT 2 OIS WEG e i 0T |

Source line Load
————
L .:IH.'.' SH.'.' -L'.' l:l id
line
L1 3\.'.1 5-.'.- -l\.'.l Q
neutral
.:lq.'.' l:l!.'.'
e i
line 1
(4.5 ) }.‘.l 5.'.' -L'.l l:l

fow: for (Fe 611 HFe PIELGHE




Y0.9: ToF (FE 517 ©IF o (984 S |

o

DE: ToF (TG BIF OIF “@fod (931 T |




Wﬁ:

Y. ToF (F& BT AN NROA(TFS (IO 27 COIHEIFL

(TG 8 FRAFCACOITP (NS |

2. To9 (@& 351 AN a oA CGIFARI I DIATET T 2

O, ATTCFGHEBC (FITLAAIALANCT GR LR COIOS AT
QR ?

8. fegieTeoaf®?

¢. ToF (FEOFACCNO R0 AL NGITRALACE ?

Y. IS, 01 ALICIACEHFE@VL=/3VP
Q. NI 9 T, o7 (FSOOITBIR AL ACTICC G
FICACOANTET |

b, fOF (FEOITSIITTNToT AL NG S NG IAFID WA T
5. AN T (F, Y51 J(CBICSTIRANC R RS O FEANS

P=v/3VLILcos O




APW* LI

TT=5] A ANGT

q o E ¢

=




53.3: T&B] FYE AN B HfFE Ty |
T foe (e “imfod for (F& SETBIAGE fONb I QI Ol
TS [ ANT (@, GG IR AT AG S G0 FRCER @S
A GAACT NYS (AP G0 & 71 Cofd B O O(F (66!
AL T |

i!ffneii

i!ffneii

i!ffneii




3S.¢: TOF (F& (T=H] Y& ANS PIELE

COFB—I ™R, S, ST T84, [TkFa |

foa: (TS (S0 WL (TS FICACHT SN | 41 TF, GF0 foF (TS
I (BT S NS PO SR 8 (& (08 @ VL
@32 Vp G323 8 (F& FIA0 IA@ 1193 |p #ifare smexig
TFCET CF(G (TS (ST0E G2 (TS IACDOT ST (AT 26T |




FCoreT (FEAIRF B AR AT SIS (P e

SRS ANSTUTOp = Meplpt i, T s s il Sisomadbd il S sl (1)
RO GV = VLA i=/3lp. oo (2)
T forea e eTSp = Vplp= VL X \I/—E
3

SRk

= ﬁ ....................
FFACTH PO (FraaeeanemiaSp = Volp
b VA e
e VA NI (4)

VTS (T TMTE AT ERLFS AET
Pp=v3Vplpcos 6



SRARPANCB AT (FreReFs Anedw P= 3Pp

= 3Vyplpcos A............(5)
() G2 (@) FANFIAE 2I12P =3Vplpcos 0
I
= 3VLX = cos 6
=+/3VLlcosB..............
(6)7TF2 (ATF AN STTF BTSN |
giis P
22 v




kil

S, ASCICAAIRT (SITE0S (TS 5. 93 ATINEIETI2T (SIS (T

(SO IGIE/ 38 | (SIS |
2. 98 ACICTSINAARNT I 2. O ATICANSNFART 3
SIC | &IC |
©. O ALAMTOMAITCTET 9. O3 AL S NAITACTI
AT T ¢ | AR @I |
8. 3 HLAM ACE 0T (F& 8. O3 AN T PI0es] (Fe
A ASTT | A ST |
C. 93 ATICANTAC G R €. O3 ARG R

feGEE S ST | fegEE i SR |



HISHIE

S, ToF (T 31T ALA A= oA *I BT TS |

. o9 (Feres AT mied (T (SIevEas
(OITOEEIR (TG & HIRAPIACOITE (TANS |

O, TGN OSN IBI AT ST RUGTI TR |

8. TT LIS IDq ALA I aoqdFs ford |

¢. TC0] AGE ANSARPTEONT CF@ A8 @, 1L.=v3 Ip

v, e FATIREA:




QW LI

AN ANSY

3 0N 57910 4

g



52.3: NG 2NeTF o :

T (I AAfeTcre PEbme [iog AT O FIEcod
AT AT ACF T 92 GF0 TG (AT dR0° IEF LRI f&ar
7ACY AMCF N OICF FINGEAT AN BT 09T |

(I AfeTFe PEET TG QAR L4 TR

Y. AfSTHCE AT CIToe AF3 20 |
3. TATe efSraee SITerEe N O3 71 20 |
©. TeTted RSy (e s FEET W I (@M =0 |

8. foq fog (e fog fog “naiiNtE stegare s<te |




TTROARS RIS G

ST AfTCTES PO 6 Al (989
IS OB QM8 IV (SFC LTI <1 A | ©F TV (OF @0
ST (89 SR PICNGIIET FCRATTH 6T | QLT Sy (F,208F 0
PTG PTG SCHTHCET M AN 8 @RI Giod TGFE (FS
(FIFRTE A | O TFRDATS (SN FGIEAT, GH6 NG
o (T 2mfoq foxb ST (S34cF FET™ o foa (o8d
Nt R <41 9 14907 T, S for (e siafeos font (oo
Va Vb @32 Ve | TFRGARTS RSEs S@iE amd G aie
FOFICTD [P,




d. “AtEibe (e P, 9k abe (Fer HFEET STt Va Vb @92 Ve
G PTG FIeT SR TG Val Vbl @k Vel | TAd
TSIFO T A 8 AT d0° TR WF HILIH AAZS |

2. TeAAbe (e Ppeast, Wi abe (e T Sepiiee Va Vb @<z Ve
G PICIGRIIET SCANTDRTE TAGF Va2 Vb2 bar Ve | i
TSIFO T AN 8 AT d0° THWF HILIH AAZS |

9, T&tal (e PP WieE, Va Vb @z Ve
G PTG FIIE FCRNEOREE! IAGF Vao Vo €3 Veo JAR
TOIFL T AN | (PG (TS [CFCI &7 |
o2 Va Vb @R Ve T RS S[oiea o7l T |

Va= Val+ Va2+ Vao................. (1)




a A0 F 3

a O OF6 FAE0T T T S QR T (T TOFEF A

TSR T I0T (ST dR0° RT FioE [ofae e
T ©ICF a AACH6 90T |



TE0S FCTS NS PO R IM (I AN o (T
A1 PELER (e PIPCsT abe 27 @R GT1e (SITHe Va Vb @2 Ve
IR (HIGAPS RSN W@, GtS Val Vb1 @32 Vel Tod(

GIETFPICEINE (S5 AN KT 1 R | A A=A D
TR $20° | ©F Val Vb1 € Vel (& 2S0S FEE SCHCHD 0T |

a AL G L 2SS HFEA FOANTBGCEE AT S
% A |
QC, Vel= a.Val
Vb1 = @2.Val




HICIE

y. PreaGanet seies F 2

Q. a A0S < 2

9. (FRGARSS R fF 2

8. T 2SN 6T fF 2

¢. TTRGATE ReEd  F Tt f¢ wae @t
(IR IR 4l A ?

b, 2tHbe PP ArsAF PIEbe [T Ale |

q. (FIF AT PIEET TR ST AT FRTTR (@< |
b, ST g < 2




=



N.d: BH-HBPRICIE SI©:
@ (O0% Al FICACHT W G WRe (@0 AN A
RO =7 7 Ot BT (SIeve 1 FIEH 0T |
I (T COIE0E 9l FICACH W WL s Tl T (T &I
G AN A “Ffo® 27 St @i (Ooe I FIEs
0 | T @7 QI I AR A Ao =
0T @ft (TATS ACAFE! (BT AFOF | AT 04 AR SIS

T AIIPRCIE SCS A (@ [T =7 |




G0 etre T (S (M2 T 71 o1 9F2FA e 06
e e ere e |

aF2 T [(*2 @@ HiRats wemee FoeE fog
foq frraicaf gae Spafape 2 3w «az @PEs
STCST (@ &N i st q¥, «fibs e
fifser T “fsfoe |

QACNNE: @St Biebme 3o Braeahe eos @ @ G (e
(OO <l PIATCE JYACNIH ICeT | GPT PIDee o
RreIcEfice TG et qeeT




IR
S, TH-MZPRCI SR 0o 6 I3 ?
3. 01T AN FRWIH 4T &5 3T (SITHee F@n 14l |
o, RN 5 ?
8. fo (et b1 O “Mafoq IR § fCGHT (SIt-BrEa ToIT
RN KAy & ?
¢. T Pifse 5 2
v, Fi e @ Ao fHefw 341 |
q, (M8 (T foF (TG MELEE (@9 RIS Q@r5re

&9y |



OV LI
FH-HBPICIET SO AN



38.5: FH-H IS PRICIF CRATOA S (F PG
AT (SO ERIFIRCDIP RPN ARG HBHE
(SO SAIBIHCO A NPT AR CAT TG I |

RIS W@Wﬂﬁ?ﬁﬂm\/% fOT[f(t)]Z.dt




58.9: FH-HIBTAACI TO-H& G2 FIIT SCSH (o6 S
TOIs SRR 7e QY TR SMiT® ArsAeas
QS | T DM 2INSACIT 2o AT HREF o=
A G (OO R BICACH YT | FOR

HBTAACIE TH-NBPRCE (SIFo8 UL FIFD
ST & TOID S>> = El.......... (1)




SEIE
>. FH-ITRPACIET TOICHCSE PRPANCT @G o7 |
3. FF-IRPTACIET STACSH TOFD SRS @ib &7 |

O, TA-RPIICTT SRS [ ?

8, MRPTACIET (S IR <4l 6 2
€. TV-ARPTACIH TOICHS IR FIFCOI NS el 79 |




TS




3€.S: T-TITAACI S ST FHE:

afs MFET AF© ANET ¢ TS ANSANLT AFATSTS AST

T3 I POl TH-AZPIACT SRS TS ANSAF AR (OFFH
SRR SATeCS 2 5139 AT |

3. T-ARPRCH SCST TN AR STS:
I - 2T TOITHE Il FICED GG (ATF 2
SRS el ST TR | FAPeT A2 STRCOF (TS [ Fe1-
HZPRICIET SRCST U BFF0S J[(FF AN | G ANy
(OIS YR DIID SR (TG (DI FI-H[SPRCIS STACSS
TG NG GR (O SR (AP 7 el T |




TA-ABPAACI SRCSA NG FIFF AP I

R Bl
R e o ||

A feg 286
b feg 204

: :
A hed 276
VOV O VO O o O I Y
h.‘m 128
\// N\ -

116, 29[ 1126 IS
: X0 <

Seom 10
v 127

9/19/704 202 100y Gt MM ENBIIAD U9/19/00 BLIZSR 120V 40z 3TN ENSOLAY
W AR MR LD oy 0
A ol g | I\ s s

NN

NAB L




TH-IMRPAACIE STACST NS FFF TR F

Sne wave Complex wave
Ry WV
Q
D
-
= U ¢ Ime 0 Bt
£
=4
N V
[nangquiar wave SUae wWave
Q3
™

AMpETL




S




3¢.0: F-NSPIACIE TS YRS 7 [

72 1 OIS U8 GG F-H PRGSO
STCRA (A TOF JerINToR HRIC T T | QTHA I3
RFCICTR BRI AR AT 4T 7J=F Ol Q@ T 2 |
S NN-HSPIRICIE SRC [T 7, (@ A =y
A0S 0 O [qeAfqe o2 Mea @ 0o 27 |




HISIE

D, TH-EPTACIT SCACSA “ANSTR FIFEH @ 74 |
3. TI-IMLPTACTT SRS FIACHH TP N @it o7 |
. NS F1gF < 2

8. IY-ARPTICIET STCSH AN HIR SLACSS A
AEF 9 S 2

q. W—W ST AN FI8 el =4 |



