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¢ osigall clilnda gl o clilall aaf Al
Rated voltage or voltages

Rated full-load amps for each voltage level
Frequency
Phase
Rated full-load speed
Insulation class and rated ambient temperature
Rated horsepower
Time rating
Locked-rotor code letter
Manufacturer's name and address
Frame size
Full-load efficiency

Power factor
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MOTOR HASA 3 PHASE SQUIRREL CAGE INDUCTION

i) i



HIGH STARTING TORQUE.1
LOW STARTING TORQUE.2

LOW STARTING TORQUE
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THE RUNNING SPEED OF 3 PHASE INDUCTION MOTOR IS
SYNCHRONOUS SPEED.1
LESS THAN SYNCHRONOUS SPEED.2
MORE THAN SYNCHRONOUS SPEED.3

LESS THAN SYNCHRONOUS SPEED

SYNCHRONOUS SPEED
DEVALOPE TORQUE.1
.NOT DEVELOP TORQUE.2

NOT DEVELOP TORQUE

SYNCHRONOUS MOTOR.1
COMMUTATOR MOTOR.2
PHASE INDUCTION MOTOR 3.3

PHASE INDUCTION MOTOR 3
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A 3 PHASE INDUCTION MOTOR IS
SELF STARTING.1
NOT SELF STARTING.2

SELF STARTING
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60 INDUCTION MOTOR ATTHE NUMBER OF POLES OF A 3 PHASE
BELOW 1500 RPM WILL BE CYCLES RUNNING
POLE 4.1
POLE 6.2
POLE 2.3

POLES 6
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INDUCTION MOTOR ISTHE DIRECTION OF ROTATION OF 3 PHASE
FIELD SAME AS THAT OF ROTATING MAGNETIC.1
ROTATING MAGNETIC FIELDDIRECTION OF OPPOSITE TO THE.2

FIELDSAME AS THAT OF ROTATING MAGNETIC
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THE TORQUE IN A 3 PHASE INDUCTION MOTOR IS PROPORTIONAL TO..
APPLIED VOLTAGE.1
2V. SQUARE OF THE APPLIED VOLTAGE.2
SQUARE ROOT OF APPLIED VOLTAGE.3

SQUARE OF THE APPLIED VOLTAGE
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PHASE AND 3 STARTING OFWHAT IS THE DIFFERENCE BETWEEN
INDUCTION MOTORS? SINGLE PHASE

.PHASE MOTOR IS NOT1 WHEREASPHASE MOTOR IS SELF STARTING 3
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PHASE 3 STARTING OFWHAT ARE THE DIFFERENT METHODS OF
?INDUCTION MOTORS

DIRECT ON LINE (1
DELTA/ STAR( 2
REACTOR STARTING( 3
AUTO TRANSFORMER( 4

PHASE INDUCTION 3 ONWHAT IS THE EFFECT OF UNDER VOLTAGE
? MOTOR

.THE SAME LOADTHE MOTOR TAKES MORE CURRENT FOR
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WHEN A MOTOR TRIPS ONWHAT CHECKS YOU MUST CARRY OUT
?0VERLOADTHERMAL

.PHASESA) CHECK THE HEALTHINESS OF ALL THREE
THE POWER CIRCUIT RIGHT FROMB) ENSURE ALL CONNECTION TIGHTNESS IN
.TERMINALCONTACTOR UP TO MOTOR
SAME FOR ALL 3 MEASUREMENT AND SHOULD BEC) TAKE THE WINDING RESISTANCE
WINDINGS.

T SHOULD TURN FREELY.JAMMINGD) ROTATE THE SHAFT AND CHECK FOR
PITTING MAKE SURE THAT THERE IS NOE) CHECK THE CONTACTOR CONTACTS AND
.MAKE FIRMLYON THEM AND CONTACTS
WITH CURRENTS IN ALL THE THREE PHASESF) START THE MOTOR AND MEASURE THE
S RATED 'MOTORBE WELL WITHIN THE RATING OF THE A TONGUE TESTER.IT SHOULD
LLIC ****OVERLOAD, SURELY THE BI- MOTOR STILL TRIPS ON THERMALRRENT.IF THE CU
FULL LOAD RATING BE CALIBRATED AND SET UP TO THE THERMAL OVERLOAD IS TO
OF THE MOTOR
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KW CAPACITY AND YOU ARE IF YOU HAVE A MOTOR OF MORE THAN 100
WILL GIVE FOR COMMISSION IT, WHAT SUGGESTIONS YOU ASKED TO
? SWITCHGEAR AND PROTECTIONSELECTING THE




IT IS NORMAL PRACTICE THAT WHENEVER THE MOTOR CAPACITY INCREASES
MADE INSTEAD OF POWER KW THE USE OF CIRCUIT BREAKER IS 90BEYOND
REGARDS THE THE LIMITATION OF ITS DESIGN. AS CONTACTOR DUE
AND USE OF LLIC RELAY IS AVOIDED-**** THERMAL BIPROTECTION THE USE OF
FOLLOWING MADE WHICH SHOULD HAVE THEMOTOR PROTECTION RELAY IS
FEATURES:

*IN 8TO 6TO BE SET TO (INSTANTANEOUS)A) SHORT CIRCUIT PROTECTION
(IN=RATED CURRENT OF MOTOR).

2 STALLING OF MOTOR TO BE SETB) BLOCKED ROTOR PROTECTION (AGAINST
(.OF MOTORIME AND DELAYED BY THE STARTING TIN *
.PROTECTIONC) NEGATIVE PHASE SEQUENCE
D) EARTH FAULT PROTECTION.

E) THERMAL REPLICA
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what are the conventional ways by which the speed of a polyphase
induction motor can be changed

: answer
For squirrel cage motor -7

. by using a stator winding which can be connected for a different no of poles -
. by varying the frequency -

. For wound rotor -2
.by cascade connection of two or more motors -
. by inserting voltage in the rotor circuit -
by inserting resistance in the rotor circuit -
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what are disadvantages of low power factor
?
large KVA rating of equipment .1
Greater conductor size .2
large copper losses .3
poor voltage regulation .4
Reduced handling capacity of system .5
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Classify the power converters

Power converters can be classified into many types according to their type of
.electrical conversion

Inverter is one of these families which converts the power from DC power with
.(DC voltage to AC power with V (Voltage) and f (frequency

Rectifiers convert the AC power V (Voltage) and f (frequency) to DC power level
.VDC

.Choppers are dc-dc converters, converts directly dc to dc

AC/AC Converter (Matrix Converter) converts the AC power from a voltage or a
frequency level into another level
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¢ rectifier g1 (A La
half wave contrrol rectifier -1
full wave contrrol rectifier -2
half wave uncontrrol rectifier -3
full wave uncontrrol rectifier -4

khkkkhkhkhkhkkhhhkkhhhkhhhkhkhhhkhkhkhkhkhhkhkhkhkhkhhhhhkhhkhkhkhkhkhkhkhkhkkhhhkkhkkhkhkhkhkhkkhkhkhkhkhkhkhhkkkhkkkkk

SUPS ¢ a1
Sleal) b s 5 Battery Backupe 4de (3l W ) Uninterrupted Power Supply s' UPS J:
Jax o G gl shall Bla o s Ll e )l ncall Uil Al 4 slaall o 508l Jaal) 4533 a2diiosal
- o8l 038 5 (5 AL 6 e Jaall i) Haadll 252y o) ) (Auxiliary Supply)aesadl & daadl juadll
1560 B 75 sile Lile (K15 UPSU) (e 4 stlaall o 508l e aaia’ L) Y1 i ol 5 --UPS J) Jae 3 58
Telecommunication,Data e kil ¢ Uasil ksl UPSJ) padiuula ale 4dds
s Abnormal Conditiond! Lsw <aails UPSJI 7 14 4 4xléiny) 38 5 Center,Computers
Y a5 hialew UPS J) a5

aleSy laad Jaetl ZLiY) do shad aa) & i 5 dgdee () ol aie Cpaall Gus S 1 56U L) g Uadl -1
ssla¥) Ll L a5 LeiVoltageSag < <im le shgall b aalll jalisiy)-2
Anbuall 4y g SV 0 jea¥) e ) g2 LaatvoltageSpike « «iala sl agall 8 halll glas )Y1-3

(T~VA2) dA;J\ 4.0).;.» uaha.}\j ‘)}3‘5.«“ clala 3)\);

b‘)by‘ Glas g d\)ﬁ;\ &.A\ &_QJJM\ Oyl ‘; EEYY ‘:AJN\ )Jm.d\ AVEN &\33)\-5
Syl de s (alasil o) g Uiyl ) a5 Lae (Sall ol B0 50 123 ) 556

daa el Clilal) el gl 2 ) 3l (Sweatching Transient) sl Juadll-7



owbad) 3l a gl () ga s JLill 5 sgadl bl 5 ) 5ela-8

cilbaal) 8 el ) saild A L
dra 5l 5 Juadll
Gbleald)
s ) shall lla é 3Lyl

*hkkkkhkhkhkhkkkhhkhhhhhkhhkhkhhhhhhhhkhkhhhhhhhhkhkhkhhhhhhhhhkhkhhhhhhhkhkhkhhhhhhhhkhkhhhhhhhhkhkhkhhhhhhhhkhkhhhhhhhkhkhkhkhhhhkhkhhkhkhkhhhk

*hkkkkkkkkkkkkkkhkhkhhkhkkkx

?3\,,\;&'\3“‘1\ Gl el s Gk A La
5.8 20 (e JB 2l 5Ll Jaaa i) 1l s
Ll i s 303(2
5 e glia alasin(3
(soft starter)isclill a4

Caa g Adlad) oda B o1y s AT 5 e Adl ey 3 8a) Ladis Ad) R g cilS jaal) aaf B ASdia gais -]
Gy Adda g cill) ana g Jaall ade Alla B §) e S8 el 10 s cnw oS Ad) Jdras )5 el
L Jall oa Lad Call) S8 Aude Cuils La (Jia Baa) g <l Ul daglia i Jayd yusal 20 s

Glalll ae Cuadi (1) 13) & jaal) cal sale) aay 2l i JeaS Al 8 & jaall Jli— 1 =
Clalall aaf Ak A Se s (2) 5l padiaal Gllu) k8 aii 13) S LS 455 da i) a8 o)f (Says
sl Eoaall ol sal aand i Uad s (3) 5 andioal) @il Hhad i) calS LS 456 4o glial) a5 L
b olals) dea sl s 35 s (1) G il mal) das e )l gl aas s
gl Apuilly ) 5l gumall i g M () S LAY dgall 8 Lealdi)

*% *

kkkkkhhhhkkkkkkkkkkkkkk % %%k

Jona (e i KW - 8740 (A ¢ aal) 13 3,08 5KV 11 gy ety & a sl A8k und) A La
s S g & aall Jadal) Ay die Ja 4 ae ea iKYV - 11/33 342 Jsaal SMVA - 16 4548
. Y2l BUS BAR 33KV JI %2
Star / 4& )k aladiu) e & aadl S ) seadl) o jal danilly (mésie Jeall S geaidll 2 je IS 1Y) —
aladin Ky & pall S seaill a3 (e cu B Jeall SN sadll 2 5e IS 13 5 Delta Switch
Squirrel g 5 e & aall o5 Laie 138 1kall g Stator Reactance or Auto Transformer
oaall 058 O nd @ paall A ) guslll o el dusilly S Jaall 33 ) el o e S 1) Wl Cage
Li . call Rotor Resistance dak Y) aaaius ¥ Alall oda i 5 \Wound — Rotor |. M ¢ 55 (e
Jsaall Ll dle & jaall ey Gl )L 0585 Capas & o) 3,08 Conda o J85 43,08 (8 J sl Ga et
Wound — ¢ 5 e oaall 068 o deaiy 13d5 - Jaall dis e i salll (3 S Ja g Gaaay Caguag
. «1ll Rotor Resistance 44k 42« a2i3u3 5 Rotor [. M

*hkkkkkkkkkhkkkhkkhkhkhkhkhkhkkhkkhkhkhkhhhkhkhhkhkhhhhhhhhhkhkhhhhhhhhhkhkhhhhhhhhkhkhhhhhhhhkhkhhhhhhkhhhkhkhhhhhhkkhkhhhhhhhkhkkhkhkhhhhhkkhkhkhhhhx

s (e DAY 4d) ki ca cpb st ol Sl Undae] ol Ui Alua gl LUiad Jas (593 A gl 4D ) g5 ga Ll
A poy (S Jlag tan ) gigall (A Sy dalg dag dljae GIS ol LaS lab bygay f aal) Ujga9 2alg 4y
L B AUAN 038 yaudi Lab - Jaa &gt Al Jan 4L




aomdl Faie palit 4l Cuulial) Jadll aga (e Liaddie | aga & ol cudacf ol —
Jlaall L) 53 dais W sdie praal 138 2 3all inie () LS gall (8 (il o je e oy 43Y & jaall 4l
Lo o A Acasdid) de ) die | )i (il Cuay wdaliagl)
OsS addia de pull Cialy Loy — de pull oda die & jaall GllSial) o e Saie ae 138 o el Jaie adali
oSl — B s et de o s O (Sar o2 o et Ao pus Al s (s 0 50508 (0 i€ 15 — el
S T3y adde Jsendll Jeady ¥ 5 Liaiiiia o el iy

b aie (Sl a9l 1.5 OSalg Bans daBy AGl LS an ol aall o B AN (Ao glial) (b aie
(b Al lin (b yunal 2 5 AV g B3 S Gy (§RY 7 gl 3B CAliSa paal caaaad 3318 IS O 2o )
el Jdo i 1 Ja g d

b ol A Y clile 8 L) Bl aae — e — las a5, Gl (e i &l @l jls Cadtial
62555 Al sgll 3l 8 Jiladll aae — dlatiall Cilailaa s o g yell Cilailan & dpeal Y (U5 Jadl 2o lal)
il 8 MY ol — ) LS 5 aiall dga Bilai axe s Lo sad SV (S0 — Clailaal) Cadlia) )
— doaall 3 a A jo gl ) 5 3e LSl il g & jaall ade (Aaie (el e 3 S Slale ) o e

. Derating Jee a5 s) doaall o aliant (Say Jas oualil (ali) a5 3¢l CaDLA) ) ) LalS

Juab dic g olad) (B Hob aide ¢l <Y Jua il 3 single phase induction sise s
L 5_AUAY Sl il Lad il pla¥) (uSe (g (uSlaa slad) B 5 on 5 AL e Lgaua g gdludl)

S sall okl #lie 5 Aliadie cilildl o3a o) Ll — Jas3 ¥ Starting sl clile of e Jy 1 — 8

dr )50 baline Jlae oy ¥ 138 JS — (S 53 g i) (e OIS 1) Juiin Ly dacaial) ) 1 i

Y5 o) semal) U Al ) gall gazmall (il gy s Ahaliadlly Gaaay ol ) sall oladl — e Jlaae
AT Sl 8 A s el (85 pe sl (S of da i

eo45 08 o f I e ¢ e de e il A0 calanti 1))
‘_A\ BB w%ﬂ\u&m ‘)-\)SJY\LJAC‘)\AMJJJ}S‘&\.@AQ)M&AW&&)MMEJJEUY?’—\
alasY a,al Jaee Ji & sl Aoy @ladnY dati Loag s caaill ) & jaal) 5508 (5 3558 YO
Lt J& g 0 i) As 5 g0 Ol 50 Ao e

L@.A\J;A.ub CM\ EJJH\

008 jaall AS ja (S oy i ANY) Gl ki (uSe a3 1) A
Y oalayl
CiliSa 33 55y 4nd 5333 s g (ol o505 U8 Vgl painna ) alisnd o Y1 ) JRI aeadl Y

hhkkkkkkhhkhhkhhhkhhhkhhhkhhhkhhhhhkhkhhhkkhhhhkhhhhhkhhhkhkhhhhhhhhhkhhhkhhhkhhhkhhhkhkhkhkhkhkhkkkkhhhkkhkhkkkkhkkhkkk

kkkkkkkkkhkkhkhkhkkkkhkkk

S gall o a8 g o adl g 28 A1) (s 4B ad) daay Jgaa



Maximum Torque as Function of Speed
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1) Phase &Ground fault protection.
2) Inter turn fault protection.

3) Over&Under voltage protection.

4) Temperature (Thermal) protection.
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1) Ground fault on rotor winding.
2) Loss of excitation.

3) Over speed.

4) Motoring of generator.
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_ ANSIDEVICENUMBERS bF eK-P9J/1bh F MF B
:NHOF 3¢é0p b AFI PR | WOFHXF eKOjNh I
NO.2 MEANS TIME DELAY
MEANS DISTANCENO.21
NO.25 MEANS SYNCHRONISMCHECK
UNDERVOLTAGE NO.27 MEANS
NO.30 MEANS ANNUNCIATOR
POWERNO.32 MEANS DIRECTIONAL
NO.37 MEANS UNDERCURRENT OR UNDERPOWER
NO.38 MEANS BEARING
MEANS FIELD NO.40
NO.46 MEANS REVERSEPHASE

VOLTAGE NO.47 MEANS PHASESEQUENCE



NO.49 MEANS THERMAL
OVERCURRENTNO.50 MEANS INSTANTANEOUS
NO.51 MEANS AC TIME OVER CURRENT
VOLTAGE NO.59 MEANS OVER
NO.60 MEANS VOLTAGE BALANCE
NO.63 MEANS PRESSURE (MECHANICAL PROTECTION
NO.64 MEANS APPARATUS GROUND
CURRENTNO.67 MEANS AC DIRECTIONAL OVER
NO.68 MEANS BLOCKING
NO.69 MEANS PERMISSIVE
ALARM NO.74 MEANS
NO.76 MEANS DC OVER CURRENT
NO.78 MEANS OUTOF-STEP
AC RECLOSINGNO.79 MEANS
NO.81 MEANS FREQUENCY
PILOT-WIRE NO.85 MEANS CARRIER OR
NO.86 MEANS LOCK OUT
NO.87 MEANS DIFFERENTIAL
TRIPPINGNO.94 MEANS
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brC l /2WIOn U4 F M 6y ¢aldi ofass 0.510MbID y BF wd¥d0m LI QR T Y

. 4bFOKF pFys3slOF
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PFYZTHFb lewj] Dby A0 B CbIIOF dF
(continuity) WwWTHXF YOF 4 YAr A0 w

aMYORKyBYpuF WMB wTHXF ¥ OB 0Df Y A tOF IO WbZh/F IOR M|
amMm¥OpKymYpuF MNB wyGCFC33bF YF

WT pF I WO TWBEEF HOF 3 9 5 |

OHXFYIOF pfFygtlOF EfFyUm nGCBLCIIbF wn

eB YC3}b ngtOF MNJT 9OF wsfcOB ntOow 3hbh Bac pFry3sK
WhFTC oY %50Tw WTs43 IFr @RkA OO T €ny T Cnt IOF b
. N3T 9 IOF wHAc OB bHjrlOF 33CT LWOMAM pF )

XTOA eK 1iyT 6blj 9lOF eblrT Orsfs Cnt -ChHs 2Oy H
WU TOF 2 amMY agHxXfFlL 4Fc wBMfpUr PF6 5T mbMOPFI B |
PFYy 3 FOoQyTtylF BufsHyslE B HH 3B
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. PFY9IF YdbH|B3WOHT c E
pbpO3r lOF Cnt A0 p KhB BAyShHHpH y63IgtOFM YupHHG M pHO MuPr LYK F exe
63gTmM wtfFUHWOF WO3ntY omMlNbh n3alOFmM pfrpystlOF dbHjT
CntIOF auapyNy 93QFT M Hj r IO W3bFOWF pFyglOF wryl

63Tm FnlO DOOF

bHj r A0 I4(b FsOH®FO KQFF ypIrl9Fs IOF pmOB C3 K) E
ny 4K wxmCr OFm pfrysgtlOF bHj B
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_OraglfrOF prysiF® wljr Ol

PFYJIWF CycHI? aHlbh nglOF ej |l IOF WOLTHE wl BFH’
dFTPpFIM3OF nT WXFO33F eblrt !

WTFBKYOFwmMMNb nTm ey bpbll tOFM WMAFHUIOF D whrF b IOF
WoMm wATC? ppfr A Oy THbh 4tT n3tOF wyrkuF eB
PMO3IF YHDBY nT OrslrlOF pFYysglOF pHTwM
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. dF YAr OF Wp FOc wt Kp wayOPekm ed 0D O YWIFF

Oy 3b pCrb 2BF /1B WK CFO W3 UTIOKWF nT pHrMNe ©OF
EBLIJIOF BUYUX eB eygKHrte nT CrntlOF 6bljgTm w?d
WM 2y O5 WY xPHBOBAMFPE MK nAK UWryy

WTFYwWF? YT OOF WpFJj 2 O0XY3sT OFYIxXxbF gw bpw X°
PFYb bHjB ebBHMBUF20mMfOFIOPF pPIOBIOF MK 4 BF 39T
F KHrte wXwelX “nydAKm Y YAr OF WpFOc Fr xwm F K Ci
WHODI hY A0 Wa HOF MIOEK wy sp 5HK BREDr OOMYFNHg IC
OShYWFM pFMXWFM uMFOr IOF @K HaIxBY YHH w K
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s (4FCF NKWOF 249j b eB wWth42KOF wTFl

FCHEFr gHblFXxF BC3K UTIOKWF oI'h nAK AgFHYIh aHys

Wy TFA wWBFH/NIIOF FriOFA wcH3IYB EBBLIIIF BYX AHbIbW
nAFygcbF UTJOKF agF323 ey? 3O3hb ngtOF U1 IOKWF wWIH
nNKOw oHANIKWF AFIOPIKOF e 2 JAyyD F O O9M B HAKHITFT & DO bHm
aCbhbglfbm afprth wrbBFH? XAMNbM e3Ybh nd9KF e UWCcl
Ut DQKOF DO10blhb CN3 MY UTIOKF 3 |

nNAK dYrlBbiglOF OYUsT FrnyAKwbEAkby WFA&F OF b Fwm/
OQhTM pFMXwW AF3Ac OB
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. PF3g>3F agmC? pfFyskOF 9Y9bHj) BIM3Cnt OF 9
O93BFIOHYIWF eB MY emiNiOOF ntHK e BOCIOF IOp F GAOBE & B
bFCNIOF U3F X wrl4Yd MY wcHAWF s WpbpHs WInti
PFYIIOF TTwHIOF W¥hkx s w3l x UMIOY OHFj d UHT|j B

4 BbOr tOF pFCNIOF eB MY O3yBUF eB MYbHITY&OWDH]| r |
dbHj B wW3AFx nAK pFCAKF UJFX wrlFu4?d MY pfrysglko
UHFjB UFYIOF AF Db

. n4jr OF nY gYMsROFA ¥am T3 YA KQFn 3 5 yG
AHbIL1IEANTWpFYyb d9bH) B eblylOmMl-Fny AK 37

wy APKOF O6pF3>M bHHBY

nYpY MYmM nT w)OOIF3 WFMM-KOF wntto

( CntlOF ey3s FRKIDF bIOR e FNt MBRIOXD OB &
FYXFX wrnrtlOF wnt eB 6% ¥WmMY nlfy¢O
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. Fn/le 3OBFN13OF wyY4IHm o0CFH:

AFJLUL eB bixB YbHHHEOF Wyl G OFT COFCFHIB KaFM ME Kn awy@
NT CH9IOF w2 h WMy CHbHAFL EMFREMERORF A K F M YL m 8K 9 KOF CH .

92F bIOF nAK WNTFOKF? Cnt WF3k AHbT wljrtlOF es
pbHtTmM aCK eB CbBbY3IIF CJ/I3 bpw pFYysIlOF 6BOHFBwoMY

eB WOCFCIKF 3HT eB CbHYIIOF E©B2DCHFwpUWIHAKC HIFOMI XC
F AK mY WOCFCHKF 33eK CCmBTKIOR HptHHTr MOFW 3Ccnst BKOF  Gbbj j 98HC
P66 CHlt 3 wHF PIOFM Cn
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. PlL1@ht WTCHIWF afF3yUle nAK Or

PPF Rr 2k OYXF PRMIOER 6yy3 YIOF pF3bm eylOHgI T b B
- ¢ WwWyKFIF AMOIKF?2 bW 69T

wy APKOF O6pF> UF3IYrOF w320K O6F2>5wM ey3an

aCKM FTbPIOF OpF> Q0YbFYrHKF O6FO3wmM2003uF d9b
003uF wntOF eB OHRYIWF eB CbY3IF 6#8BF6HK F Mo
( EFyYyUYIOF wyfds ) wySR-PIOF 6pF 3

wy APIOF 6pfF3 1AE€CmIYmrFAYMIWORP B3FIM 3T

P 1WCnt pf FFHBF afF AKIYHIFS-n AK Cnt

QYHMWHIKF d9FHT> nOMY aHblbm 631 1IOF ey |
AFJALYAK wyAHHT OF 9fF ) 3%OF 3D nl
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. 9y Ni @Ngrs M@ &mOil wy Asi4BH3p C3K
QylbbH3 OF ®H/1h WMXFHB oY pHTmM adal€EK ndAK @

MNTp eB CDHBYIKWFm Ctwm p2 339F bllOF

OBuF adK FMw FkKkOylMbm F/BXHKM wys

WOy M YUxfFb HIOM ngc uf gXar EOFC Kdg2BK CobrYIE

WpFOl oY We bfrNsl bl wyYOK AaHSelh B nac

FC/IB oY MY UFIYGKOF ndAK w

AQr NWOF pafF bl eK BF 131 b0 1

Ay NI 3lOFM wWTFUHAKBHET @@r OB YD HOF |

n20nbllOF DOHhYIKFM 3Oy HhHIKOBM pF 3I3b

bH3CKF #WtFHb 4KfHhe oy wyblyxfblyr ORLOWbIj KOF U
NFIYr AKO pyj RIOF X

O3 pF wWTppHIKWF pIOTmM wtppHIOF EVICAUFWQATRRBHD amHKblT
Qy bbH3 OF dF_ FOtw FN2F3BM Jy

FKCNOM bBMY wljrlOF eB omMNriOF 3yhHhl12A9K WT CH
NTCHIIOF wcHI eB 6MO3 oMM n SAKOF3 b IO BN DO yd
MWXF blBM OHBhYIKF 43B eK OBuF bBA4A

X2F D Y>> oY wtysx wBChHAK WYONt3frrs wy4d
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WXFy RIOF CN?2 nlfyfF4#8bHjB 23y
ANT IOF JHY _ FNXw
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WXFy RIOF pFOTY 29b es WU

W3yblh 3ytbHbhbM eysntlOF eB bHjrlF pyPHrYs ndK
bpfr/T3lOF wrux ndK WpHT

qrrnar A0 omMNr lOF 2343l r OF p

NFSYrIOF htmY Nyrt BHT e e)

QybH 3 lOF nAK wWHTFHT IOF n&At6 bHRj OF!

Miwnt e Bf6kuOUr2I3mve BP .bHj 1T FOF ufF3yYB WHOM-M33T BMY
P.

eylOHj rtOF nAK CntIlOF owmadlChm BppEHDOFIEAFD

eybOCFCIKF FfFr 2p Mnxy 2bliOp yCHIOOF nAKBE€ nd ORI 5 3

MH3KWFM YFHABPEFep OB WmMFaeg” CnIlOF n T
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. WXFy hIOF CN3 W3aOFp 3y HH

6blj 3lOF MbwmM wlhjrKF 6pfF> eB MY WfFjrF 33
WOCFCIWF oSN 9Gffit pHTmM aCK eB Cb

qrrnr 910 omnNr lOF 2R gl r OF p

6blf 3IOF dfrrydlb 4078 aFfF 3LIYIOF

mtmMyF CcY AHYDH C3K 6blj 3lOF Mbi2@MmM BMY 0D
Wosnt eB DyHhHIWF eplPpslOR AKCBnFME WISF 6 I
6blj 3lOF EC3nB PFOl &b Uj b wy-z
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. wrjroOF? 2yNIiS6OF pIOT

P.22IRY 6 IDCFMp MY dbH)j B OHT Ct3hHBF FMwm opFfK

6AK amp 6blj 3lOF XTOA eK 6BOXTIOF opf NOF 3ynli
Cnh?2 bpw fpTMCT BPKF w3yblh 3BT 63T BM 6Dblj 3HF

FNTFp WNTOY3IOF buH3p N3 AW UYIOFF QOF r BOF> @ B [CA X |

OQyyMNMaOF aCKm 3yl Y3IIKF ObM 2pFHj OF C3KM _ b

FKPFOblh aCKm wXprj lOF 431
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. WOy 3b OAfFPbPB eB nUb Fr 2pF nrEkOEF ByxXF y K

O3bY wdAbli B WIFY31 CylUb v ngc W32 CAHb fFryT <
943 h bNBIYTFLUBOMCHILTY eB YrBbu/JIOF -ATpm I9OHY

dFrtpp MY bfFprcuyuyfF 6yl nT DOyyMNaKWF ncFHXM 43b
nAKY Xy4YYj bm d9frrnanrtOF ndAK AfFYj) A n3aTONB 4t

n“F2puF eB CCF

MEMOr OF 3y nNi b MNYMIF AlfprFede U3 lors

Usil b » nsc OrK eB O¥bY nT 3r NIOF bvM4-UT DY 3 IOF °
OrpA0 WOy Om WFYx

Wy > ¥ bWFy GOMY _ FOnsHhevF eB PH> agmp BpfFK DyO

WOy »b wXbfc W

aC3b bybllO O3BFblgh BmM WOyOm WH-YX eK bt
wrjrAawW nUFHIKOF NWPpCKOF nk wWrTpfrlrYWF au ejl

ey b bIF FOFM oy bFYr OB UFYMY u
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_wyYpubF AHITPIOF ¢T wtOy3BbF WNESOF eB O3
AY PmMONriOF eBm “WyYpuF 9b3F bIlOF eB WOBY iy CFi
opFOfF OFIOBBUNB 4 HBF33b

QFCNrlOF CxFIFrO UytTd39F 494rBH33B cT53rgflr IOF
_C WY CSCFIOnblIlOF CyHHIKF drTjB ¢cT (0035

CUHb NKF pp¢T UMF3ITHKF pFysdAO _ctfrp¥YrOF WUFT

CU pFOYF bwhg ywlRR:EFp Oy M IErHE c¢T UMF33rIOF pFy

.FXFYCF clFyGCOIF pHjTIC

PFYIIWF UFTYxF w3) KO wyblybrpBHbMF WpHHD 31 N}
.yt pmp WpHHY Fnh) TM FNnydK CybF3alOF 63T
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_ Frequency load sheddingp p O3 lOF 9 b-f54 BbF cBp
wy FbIK wlUblK ppO9IOF 3
When the load increase--------------- the frequency decrease
the load decrease---------------- the frequency Increasehen

aHUb b p Ofsefuenrcy Goverorplp 9 AIKF dfrr blj 98 WyrFrslibh b
pFOUYUs BbF nAK [AfF Y| IOF afp334 n3lf3Tt ng

bHYKF eblr T p

M 3rjlOF nAK KNVTPYT IOFB Wb K TONFCHBF 3 WpOp20ntk
OQhT 63T ™M otTFfFYr OF p p 3pesdrgovgrpopYoxO sMBF UPptFFTcD K¢
stability WX CFHb CUT ™M cCfF20nbllOF afp33F 24Ysl T 6
EBFCIF ab3IOF3¥glrc nlOF a

How the voltage affect by Reactive Power??55
affects directly with the reactive power in the power systems smsiwer: The voltage
power increased the voltage increase and vise versa when the reactivéhpawactive

.decrease the voltage decrease
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. MFOMpBFIOEY®6 ®OYIOF

NTpF 9 lOF
wy CF 20nbllOF 9YFC/Ar OF mMF WO9nTbvF esB
cT UWOF3F pryb 3HbM FMF wyCfr209nb wdYAR?D
wogGi Fb W IuF agovF CtHbmM Fnaryrhb ¢T wH
3y nl 330elKiO@m O9HmMB KpbF wBMFYs INtT o0
KpbpF?2 WyOJdYbm pFy

bFObHY 3 IOF

bFObHY3F pgHbltm pChHhrlOF nlOF “abpHKM p
mCnt pafF bpF rviMd vp QeBHFWLWWIIKY oF b FMEM e
it HIOF Gn@mily/T(NMBEMIOF) WAFOF Cnt= bFObHY 3|

AOF FTIDb



CyYT 13blt0O . cYpuF BPAK 6F3j%x b FB CfFnant 2y
. FETIOF 3rNslfrt0 wWrTFr |

phase pHITIOF E3YB eB XAlM3T1T cCfF3OnbIOF pFysF afF b
.bpFN3OF E34YB XTOA eK D

. WYYy AHKOF wycfFpXxX eB bpfF13OF b
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_ load bank resistorb F BH K
CUPHiuUss OyO WpCL 9nte MF wyCr?20nb WCKHB aH
aCbslbh wWFjOF MMk cYT B?22AK bHbbF wyxf ble F U,
WAnsFbm 31 LOAP BAKRESEPORH) 2ME T (K IOFMB Wp €M IOF  wyk |
STANDBY 3r Jlhb c3lOF 9FCIHHT KOF brptse ¢T Y9FC/Ar KOF nu
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.. PFY3KFm CntF-58bHj B ey

U2FX Cnt ndA9K nlOF3lOF2mM UFX nlYWFs3Ne W
HBF3gT1T JyMNge Cnt ndK ntOfF 3OF 9m ( CT1 Cj KOF) p H bIIC
. 9rj OF pfryb |

. PFY 3 IOF bﬁjnF(DKo(-HKBIX}OIDFPDI',EDpC)B,POF pbHT
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. ey 2@wentdFC A W H-bRA WCCF T
c T 4uhdemvoltage €Ent IOF Kfrp YPXF?2 PONT FfB 23CjT CylOHS
MB FTPOA 4 BF339hb [CHFYIORKFKI0m @ YOO 40P wig 1D 58T KO
. pbPpO3OF
superheated Jbr | B ag F. PFHKkMFAF b _ FH B 3y Nl 3lOF By M XTCl
KFYPKFraGRMWKXCFHT IOM aF b Rorqlte &9 /DIOF it F w10 LUK
. pbp O3 IOF
hn3cCblB
cT WpFTCEC CtHT FBC3K Cc93OF WCcHT IOF whbi}1 IOF
003F CyWHb d9fTjB nAK F ns
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. F9tOp 3bll nAK CyteHb dulyjds ot /BTHD 1O
QU3 KOF wbl} |1 nT wyF K 9Y9F y2&rd sequente carfedraprrk@  wbl?
. QU3KF W FYD 34Ybh
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WNAXFrF aHdbh FnX¥mCc WG bc XK FXKRAQGFhIQHT X3P 8B 4l
MMK eB UWTb3>M YbHjB eB UFCNrtOF 64rbH LWOmMIOM ¢
ettt WOy TrPIOFM wy IC

AY pF 3RYIOF((MODYJ OB MILE] ©ec T2Y BRI TB . CHYK
4TOYIOF WAFUA 3RAYWF Wpfrl F 39ycd92 aunUbm 9Or f
vvvvvvvvv oy b ablbllOF wum

b KpuF nilOw wyYBPObIWFF ypMCWHFXKFORKOR w/lxfFs Us.
.nYpuF OTRUIOF D whrF PIOF w



F aomp nydK wrr A nk FreB OYbF HTOYh dYEF

YpuF CYRWOF LU IOF W2ntY 3r /b ntOFgtOF2 ™M 7§
AF 2yc

M wyF3slOF wlrhjrdAO ntOH>3p 33U M wrjrOF eB Nt M™m:

FnagtTrprc pFOrtOF WONntyuF nAK 33Ch fFB 33U
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63T L4
n

. _ BURDEN @ Al 6 B K F
bF EfF4Yb ™M . pFYy3lF bH]j B pHXFX BURBENwgrHs#H® OF W
F B VAB @ WAL 5v0 ¥ eNarbelPtbb F 1 A K VolgAshherer EBURDEN F p m

EfFyLl W3TESp bl H x F FE Y PEEIFGAcBFaINF 6 LUp FKpFHT D
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. MWTFOAF n4dK 3rc pHtwm a®K3 MWIKFc n
aCbllOF clFyAFs3NrlOF WyYIWF 6fF3xFm pCTCj IOF 4% AYIOF
Fn3s _ 9t NyLT 932 wtpfrbPlOF 4 YAr IOF3n OO 110 W
Ny YIOF 6F3xb aCbhsltT pfFyglOF eB O3bF _ Ot OFm |
clFyAF3Nr lOF
CKIAOrcollOF wWOFc c¢T wtpF:?

wy FyAfF3Mr lOF C?3Cj OF df Y HbF H

wBFMCHKF --9FpFvy3IOF

bHjr A0 cCFCg?2bF CArlOF W pCFH3F ndK B30h
MB pCFHIF nAK UDFTFICHEArcH uwjlh jOre D Mw QFPHBIT HFF  (
bHjr A0 c CFC339bF
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. _ _ F?20nbllOF --BEgl 39 BF 3¢
eblrh ¢cnT . fFn3K _F3MN03BbF eblrt BM 27TCj KOF Ff x0
oY édyM wy xMOIbllOWF Y9fF 3 hrj IOFM Yk hEw3 8 KRBF Dy FOF

wlhrs ntOow _ F20nbllOF PFl 3abF 29cFOB Cy3 hl

WUYKF RKOFc Tc TOwn 3 B~ HCcngt®BBF wy /1y 3T FOF w3 cbiB XTOA eK
OHY XFXHYKF 1y dK XAAY pMIOF aF B O61GLOOFOFRDA e B
AMO3 bllOw 6 BF

6OF TIOF POA eB wHIF MIOFM  w tIH8raKOFY KOFF 3:j Tw@Fx FPpK
1733w3s3 B cTmp cl xC

wWwhFpp nOw1lBOOUAMBF FFMOH To g YOF CHKOF. 6 KOF NKOF CT1 n
wbdj 3r OF _ F 30.

NT D] 9IOF FMK eK 63 pFpOT 8B p Ht xilF d&IORN IOF whl
(é Uu3Bs _ LWIHKFR Vg KioF hIQF FTHRL

ol

186H3H cFHC wylFyAF3snNBOnbIlOF dftHr IOF wtO33x C
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. wy OF 9 IOF Y94 Hfj500F ¢ T 23
.cYpuFm BPIFL ey? EsBb
. CTF)jriOFm (B OF ey

.cYpuFm CTFjBIF ey?



. KMOYrF e OMbY wUfT
CFj XY 39b eK _ F20nabllOF WUIFr4dsbh "2l F3¥B OyO MY ¢
1 9BV mcToygYHEnHEBCK P OF O LLIEDMB & \CHRRMIED [HD) ok b D
MrYys b _ wlNIFOIOF wHFj IOF c¢T WOMbm " 21 F3yB 2yO
c ToypY FEHHBCK AYOLIPB G TH,1 71, MCB VAMED /HDY vk bar Hes By 2 O eK_ FrHP
WNT 310OF NYm
CFJj XY 9b eK _ F20nbllOF WATr4dYsh "2l fF3B 2JyO MY D
cT _ b aY Q2ynNistoF NYwm ELTB cOWBAHED/HBREK bOsEblD B3 b O
LOFYCUF 44A0Y
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_magnetic field b &leetricfield bF ey 86 ®OY IOF F B
e magrdtideld( pHTHIO wty3s3sb wmYleldglectig PoFF 31jk | OO 10
e B O IOF
Dy lRledricfleld mY wbIj 9B megnetig fielgob Byt y B xy F1
_CntIlOF eK aCUgss prFy9glOF lOE¥-WiOKWK Yy HOT F
WprF 3K AHblbm CHAr lOF pfFr96GUur @OBY OR Ye K ¢ 3 30F3 gy tOp H
ck UKHYIWF wkOpfr /B AF b
(V=Vmcos(wt
J OwHAWRF bl C/N13 pfry3slto
(I(t)=imsin(wt
wo®pt O>3°Yae pFyslOF p
cCbdFb "gtOpfF /1B AHblbmM CntOF 9YFf
(I(t)=-imsin(wt
(I(t)=imcos(wt+90
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pChe oMMNrOF pCHhIOOF NgfF By PAR bu m DX E p-HOBBIT pikF B
_ bpO3B pskvfben HUPKDOFMC OrTo [ B

03Y? CxblrfOF a4t OrsglrtOF pFpysglOF wlfFc cT U
m3j | cacpitopeh LC DK 3(tm WOCF

2yj 2 Wpmp CHX 3b c¢cT WkfFtbF pEBHITIOR bpGvy 3C@FbIT Ul
Wpmp CHx 9I2B Fr dAdb Cxblr IOF
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WTFrjlF ¢cT "BCbP3lrlOF pFyglOFR-6@bHj B eK
CNy3TOF 2rjlOF 49bfFc ¢cT pFyskKF Efpyl +
bFFTKuF bbl3 pFYystOF Efpyld FngsyYyAOuT
FAONBACE > c§ 3D HE S bH rTFRYMn R CIHAbH riaMiQi iR B piRm
AUYUAK WNrF 31 F SCJKNEEFPOINHI LI B 3 BT $OFH WUMIDK @\ MbIIOM( n
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:Fault In Electrical Power System
Multi-phase Shor€ircuit "High Current will flow-1
Faulta- Balanced three phase
b- Single Phaseto - ground Fault
Faultc- Double phase to ground
d- Phase to phase Fault
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