zafwwa (Electrical)
gawnmEa (Electrician) - AC afdes

v 1.6.60 - 1.6.64 & ww=itta R=ia

3 ®ar AC & #& Rra (3-Phase AC fundamentals)

IR 1 I B & oa # oA fafafad ww wew av e

* THS I T A FT (MR F IAEA B feEeor 39w

» TF FAT (HFE F g1 A 9 FA NEE F quet 7 & R F®iF@ww
o f9 FT T AR AR AR TR FEE Fw W FR AL T wIAT

o AT AT AT qiedal & A T H WL FIA A T4qT |

g&E_ (Introduction)

S UF IgA STET H AW TAEAT GRT AT o6 (T
SRET g TR | | TEIET AT @ At I8 UF FAT F TF
e 1Y I A & & sier star 21 (Fig 1)

Fig 1

TERMINAL OF ONE PHASE O—————
ALTERNATING
CURRENT
LOAD

NEUTRAL TERMINAL O——

AR AT oY TATEd! 9T IR0 F TF THA HAl
af¥wer &t wifa affa FT a6 2|

EL113611

ZHT THTY A1 AT Tk STHITHT Bl A1 AT (G Ta<T FLH
s 21 (Fig 2)

Fig 2

TERMINAL OF PHASE 1 O———
TERMINAL OF PHASE 2 O———————{ THREE PHASE

TERMINAL OF PHASE3 O———  ELECTRICITY
CONSUMER

NEUTRAL TERMINAL O———

EL113612

3 - PHASE SUPPLY

@ FAT AC ATqfel &7 UF &St ow A8 © F fRr fiw #ar
FosAr H ATLAT FT Ioa B I W F' R @ e
FSAl & TH (AT g7 UF g gEa 89 I W
FaEaT & | sttt sy gt wefat ey w9 w1 wE
AteT FT I8 Aiford T=TaT Far |

g ATAfTh THENT AT HT i warstl d & et o i}
IS & = STre ST Tl 2 |

AT (Review) : I &1 ATl & ATARTE THa Fal &t
AT | g FAT GBI F AT ATH &

o IR AT WICH U AHET STVl T FIAT & T h THA HeAT
At Faw TR AT oo FLAT 2|

g |

o U Fell AICH AT AT A A FHeAl AIeH HT ATH IO TI<
ifer gtar 1

o f3F T s F ford i e wred # wfen ftw 9= st
& Saf® U FAT Aied FAT FT Atk (97 g gHr &

© UF UHA FAT TBfd 0 gt § uw [Afvaa wite o g &
ot i Far dwor # Fifed atar &9 s 2|

o A9 Far Ated A feed fiseT 93 dteY =1 | 33 Y
T AT @A Bl 2 |

STad] dieedl Saed § g Atfors fbEr ae & F uw
qAET qE&E &7 § UF A€ 99 F GEET FO0 qT 4
g FI@r sar 21 (Fig 3) | 30 ¥R Ianed @matia
AicedT 9T & AT SATEHE Afy & qfkafdd g 2|

Fig 3
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(AS THE LOOP ROTATES THROUGH THE MAGNETIC FIELD, THE
MAGNITUDE AND DIRECTION OF THE VOLTAGE CHANGES.)
GENERATION OF AN ALTERNATING VOLTAGE

ELN166013

T (RMS) A9 F&1 a1 & S U& I g™y a6 S
T I AT & | T ST TeATadT ateadT & ford (RMS)
atcedT ST gy g 19 &idr &1 (Fig 4)

@9 ®em Swmew (Three-phase generation) : &9 T
Aleedr IeITed & ol U FdT ateeal & Scared § 9g fafer &
aur fafer & sroare Sl @ e @1 s A Etar & & e

285



Fig 4
VOLTAGE

Vm=PEAK VOLTAGE
V =RMS VALUE
v = INSTANTANEOUS VOLTAGE AT TIME t

ELN166014

aREEm U U VoV aﬁ?WWWwﬁaﬁuu
v, V3ﬁ'{W W a’rlzooﬁqa:ga%%m&a@mﬁwﬁ
ﬁwﬁa@%lwa&wwaﬁvﬁwéﬂﬁgﬁhm
ST & (Fig 5)

Fig 5

DIRECTION
OF ROTATION

ELN166015

SIMPLIFIED THREE — PHASE ALTERNATOR

T&® AT 9197 % ford SeAmadt ateedr ST % A & TfRorms
T AT & | FIfd T qX 9197 § TS JAEd] aieedr SR
gt € | Afd g orer v gEe & 1200 & faenfid eid @ 6N
TF TUf ST 360° UF ATadw el € |

120° i IRT TETEdT Fieea™ T fAeE adwe T & Th
A % amae fawfEm =@t 21 (Fig 6)

Fig 6a
VOLTAGE
+VU1
v
/
PHASE U 1
AT t
I T
I I
| |
. ! [
Fig 6b I T |
VOLTAGE i I
: |
|
v | |
I l
PHASE V
I}’3 T V. =0
o\ iy,
/ |
! |
. I
Fig 6¢c I
VOLTAGE i
| |
| vy /N
\
\ y !
PHASEW |—t ¥ 1
\ ;AT — TIME
/
\ 7
\_/
,VW ©
1 5
s
PHASE DISPLACEMENT OF 3 - PHASE b

A Ferrent # e w3 & o aga stfenfea # 9 o=
HET UV T W & a1 T Hie o, fier i Aier & (S
oY) fraffia F & aremeor o7 8| I | U 3 ateer |
TS gfad ateedr (Fig 6) # T Jadr 8, V o0 = i
U faeTs smadse & 9= (Fig 6b) ST %At € i a2t W
& @19 V & @raer gtar 21 (Fig 6¢)

T AT el TSIl H A el dteedl & ford (AT H8T S Tl
g

o T Freearet @t sghr FHE 2
o N FAT Fteedet 1 BEY 7 q9qE 2|

o @ FAT qed™ UF gAY F A UF fqwTg madwe F
faenfom 21

o fHdr oft aror 9 FiceaTett #T ATcEAUTE AT
V,*+ V,+V,=0.

(Fig 6) ® 30 @2 & yaoia fFam war @ f&F aretfors areear
{W%WT WUW«&TF&FFWWV mﬁwwv
=0 R W #T AT 7 v %H;ﬁsv sﬁ-{v ¥ 7
T & af e R & 50 Rt

Vy, +V,, +V,,=0.

(Fig 7) & |&T st 3% gy &7 o ary wafea o @
gl

Fig 7
U \Y W
RED YELLOW BLUE

PERIOD 360°

ELN166017

COMBINED WAVE - FORMS OF THREE PHASE SUPPLY

d e A (Three-phase network) : &9 Far STer &
A9 Y@ SorEr FArd gldr € | (Fig 8) # = a9 et U, V,
W & f@mar mar &1

TAF FAT HT ATIET T Th IHT g 9w N & fAfda
gar gl U, V, W T@Tst oY Samie ¥&T N # § g% & i
diee ATH 2 A & F A FaAri ¥  TAF AT IJIEAT &
= rms (T9TET) AT A TR F#d 2

286 FafR®d : gawET (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & awtua Raia



Fig 8
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T FcEATSl e qrearn Vv, Vv, & SieeiRe
o smar 1

Y # AFHIA dreedrd quT TR ¥ Sl S| F UF gEY &
e U faetg stadwe & fGenfia gidt €1 (Fig 9)

Fig 9

Vuv=(Vun+Vy)

ELN166019

T Thel STATaAT dteedT a0 Wifd &AfmT aterfoes, e o
firax RMS &1 +ff &9 & 2|

A MY Fer ateear (Line and phase voltage) : af? us
FreeaTdt ®F @ Arg U iR @mga V (Fig 10) & & s f3=m
ST AT FleedT & rms TV, 71 fFar st at ae i Forr
AreeATat & & it T & fret g

Fig 10
v Vun  VYwn

NS X
VAV VA

a) WAVE FORM

N VUN

120°

ELN16601A

b) VECTORS

FEHT TRATT FAT aeedm H FAGA efar 21 (Fig 9) # 7=
mmﬁﬁﬁmw%aﬁvwmwwﬁaﬁmw
aﬁwaﬁmﬁvwaﬂ?vw@ﬁ%mﬁ%l

V & @S dE €T © A FAT ateedrst & que AgT
3w Vv &7 foree wr Sar 8 | F=ifE gaer stferser war
ATt VSTV & BT TRV SRV & e
ﬁ%ﬂW%NWVQT&TﬁWW@%WVSTV aﬁ?
V %Wﬁﬁmwmﬁ%a‘rﬁwaﬁwﬁv 3ﬁ'{
v mWaﬁ%|

AT farenfd Temadt ateedret &1 I8 FvaweT HeY T FaATdT
gl

FAT A FAT F (A I qieal wt ATSH qteear wed 2 |

AT 3T FeAT el & A= &= (Relationship between
line and phase voltage) : T&% ST § &aATeA & I HATTT
F TEATEAT 9 AT A=A 7 UF Aiferss o7 S| 39 a5 &
T # 7 weeer IIEW & AP § UF 8 AfvE ghe
g | ST et etae A oA = srfy aer fafy & e war @1

VUNaﬂTVVNwaﬁmﬁWﬁ%@ﬁ%ﬁmﬁw
& a9 120° g1 guF gt 21 (Fig 10)

ﬁwaﬁw&’rv aﬁTv FT BT INT AT gTRT 9T
ﬁmmw%aﬁvwwww&wﬁa%mv
\Y; _v +V ﬁwaﬁmzﬁr%l

VN

W%%vaaﬁwmﬁ%ﬁﬁswﬁgNﬁW
U zffiaa & u& arn @ & ford V efiqer ¢ 9g=@ /T
STt 2

(Fig 11) & 9 @2 &t JeE fFar m@m &1V &ie V
(Fig 10) %ot & sTeest 7<% S V. =V fag N & 3eret
ST 21V ARV e A AR Sqs w1 A aw
W%ﬁuc?&wﬁﬁgmaﬁwvwaﬁmw%l

Fig 11

ELN16601B

gaferr 7 feed fosren o @war € & uw sifaT & e
aﬁwv am‘raﬁmv H UF U Tk § g gl |

WMWW%%%’W\/S%WW =3 x Vp

FTAfRwe : ZAET (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & gwifaa R 287



TF I FAT IATe AT § AT qieedr el & IS

TF A9 FAT T&A & rms FAT ateedm 240V g1 gfF s

dteedT FT q39 [3 AT Eldl €| ATg dteedl A Fell ateed]
F TS aTar Hew [3 2

I FATAT AT A & F A1EA AieedT FAT Aleedr & AfUF S
2| Tel uF T Serewr fear o T 2|

dieedl ST FAT aleedl F AIIA /3 & rms AT ateedr

V. =43xV, =3x240
= 415.68V
st A e & sgae V= 415V

3 war AC # mwa wafadi (Systems of connection in 3-phase AC)

SEAV [ T UG F A | o fawaforfead w1 #A a0 26

o AT AT TRT T TETAAT FT TALNHIOT FHIAT

* TF IR T H FAT AN GG Tieedm & S =G0 F A HeAr
o AT T | GTRE T FAT Aeedrsil & JT T3 FT A® HIAT |

= Far gwet #1 faRREd (Methods of  3-phase
connection): a3 T FAT AT & T FT-FAT STTA & F¥ (I
3T STTaT @, at gt "ifors famme a3 gid €| U AT avee
(I Y) X ‘ST g (T A) 2

AT "W (Star connection) : (Fig 1) & d1F-FaT 9TT &t
AT afRATor % ofie wfare & sefie frar smar € | G fafeaa
qHT § I FeAT § U TF T T & efvad fag U, V, W
% fordr e gae gwaa W wfaiy & arftera gewt & o atar
g1t TeH #t W fag N: & SeT 91 8| 39 ar fag
F I FTaw N & ST v &1 FaAr awe iy, i, AL,
TF Hed W TaATled Sl & | Y a8 &y AT’ 4fth § varfed
Bit &, o1t U AT @t e & syfa 9fe aw (1)
= et gt (1) (Fig 1).

Fig 1
U L
38
v L &2
%4
w Ly
Vuv Vvw
1
L Vwu
lul 1Vl lwl
BER(T TV T T Tw

EL113911

STAR CONNECTION

TE FAT & ford fawary srafa ow dfee & aw fag &t Far
FteedT Fed § ATV, & afufraiRa et 21 B aF dfe
1 favaTe dfth dieedt V| Fearar & | gaford T aRT awawd

7y sfoarar % f= 9% Fteedr For dteear V, gt € 1 E
Fteear V, 9 effae U-V, V-W SR W-U & &= 9% e gt
gV, Vy,, TRV, & afafaaiRa & st 21 (Fig 1) arr
-y fehr | Hfeh dteear gt dfehat & =T 98I arelt ateedr
BT © | ST UF AT & GTcHE AT gAY & NS A & Hold
T % s gdr 1 (Fig 2)

Fig 2
9 VwN
120°
N VuN
VN %
T T
V, =V, = (®TV,,) — (FV,,)
= VUN+ VVN'
% @ (Fig 3)
Fig 3
Vyw e
PHASE DIAGRAM é
V. =V, =V, Cos 30°+ V,,, Cos 30°
J3
AT Cos 30° = 7 .

?RT iﬁ’; VUN: VVN = VP

288 FAfRw : FaFET (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & Twitua Raia



v, = 3V,

& TV, V,, TV, o off gt g1

TF A9 FeAT AR TR | qieedl o well & IS
FeedT F1 /3 AT ST & | AT qteedT AT FT Aeedr

& gwta @ew /3 g €1 (Fig 3)

BoY ARG (Fig 4) | ATRT 3w &7 dleedl 3N TRT T
faama AT 2| FAT ateeard U gAY & Aer 120° & faefia
grar 1

Fig4

EL113914

PHASE DIAGRAM OF STAR CONNECTION

HIA fth dteeard gl & g A g § | 4f7h aeeard ok gaw
& |rer 120° & fawnfia evedt 21 4% 37 3918w § IR &
sferter® sfoaras €| gafed Feraed (1, 1, 1) Fr
Fteearstt V, (V,,, V,, AXV,,,) F T 87 Felm § €| T a=r
T § AT JT H FAT aleedT & WK Ty R & Sgard
F ST A 2

FFTEO 1: UF dA-Forr, agford arr-awEeta FEe, & o
dfep dicedr T eRfl? JfT Far atfeaar 240V 272

V. =.3V,=.3x240
=415.7V
FeTEvor 2: TR (Fig 5) & aRwar # ya&s sryfer & 4fth amer
&7 qfwr =T &7

U Y A &1 a7 & 0T Jieedr

v= 280 _ v
PT 173

TEAF JE Tt WX & R R ™

d-arfer dfte ameret &1 aRATT @9 T F#@itE -
| W) axqfoa ¢, e v & ot #3d 2

Fig 5

380V 380V

ELN166025

=T g (Delta connection) : dF-FaT ST & TH dl-
FAT AT FT TW(AA FIA FT % AL q91F ITF © | T§ ST
3ET STer @ (A) 21 (Fig 6)

Fig6
L
% L,
w Ly
Vuv Vvw
Vwu
lul lvi IWL
- — & ——— —— —— 4 ——
" U v w i
\ \
| 'UV// \\lvw |
\ \
\ \
\ \
\ R R \
\ \
\ \
| |
\ \
| R |
\ — \
\ {1 \ g
\ \
| lwy —— | g
L 4 =
w

aRT SfoaTeT oF B At qee WiHa w2 | e U,
VSR W Ft emgf @femat L, L, S L, & ster Smar 21

ART T, & o T SRT-aFw= | ek aieedt
TEF WY FATM I¢ T gt 21

TdtE V,,, V., ATV, & BT aiead 4 dieas 2|

U Sl FaeT | "gewt & 9 arer ged b, 1, sl
gt 21 st ofvs & e 1, 1 o= 1, &, i % df
oRT FFaey favg ¢ fAwTiora 81T 31 FAT g 3w Fr & |

T TG T TETIAT & ST AII HT Freedl AT TT T
T FreedT A GTRT T W A1 ST ghar & | 9f*6 Sieeard
Vi Vo AV, Fre sfaerdt s o 2, =it g fafa & #ar
Fteedr dfth ateedr & qae 21 %V, V,,, qRTV,, ©FF
qieedT™ & T JAAEAT HT AT T § T8l I@T AT FH 2 |

FTAfRwe : ZAET (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & gwifaa R 289



3[& SfARTET AT & FHT0 HIA FAT GRTH Gf7h acedreni i FHar
T2l (Fig7)

Fig 7

o

ELN166027

Vyw

g TRATIT e dteedT Y STy R & Srgama & 1 53
gl

o sateed afts g 1, 1 e || Far grerst & @afa
T W AT & | U TR ST Aad ITGTH Al SISl % ST AT
# T gtdt & | 38 (Fig 8) ¥ fRmma mar | it =y 1| amerert
1, s, & & awr €l (Fig 8 #F 39)

Fig 8
gaferd, 1 = 1,,Cos 30°+ I, Cos 30°

AfT Cos 30° = g

g | = /3 Iph

39 T UF Agioid Seal g, & ford dfth 9T &1 % 97
# o /3 2

TH TH, GTE G 3 X FAT 4

FFTEET 3: FUX & Jarexwr | ufw awret 1, 1 st |, & 7
FT &? (Fig 9)

S

e W Ao (Srtd T&® Fer & guE gfawy) ¥ 1 9 o
FAT UL TH TRATT FY & A 6 dleedm T9T A Fal
wfarter % SgaTa & 9T &t 2|

| =1 =] =" ="t =-""" —38A.

YR R 10

uv VW

Fig 9

<
-
N

380V 380V

380V

AN

I —
|
10Q

ELN166029

T T ST THYOT | FHell a7 38A 2|

Gl | F<h A I¥ = Gfh A¥AT FAT aleedl
FeT Ty

4fth €T % RT & \f3 AT Bl 2

gt dfth am=r

1,=1=1,= /3 x38A =1.73 x 38A = 66A.

IR 4: T THET TS oH & TeAF F Afaere 10 FHE

T I 20mH & AT ST F¥awe= § 400-V, 50Hz, &
FAT AT & SIS o o | dfF gy & e F+|

TF FUA & ford,

20
fded X = 2nfl = 2x 3.142 x 50 X 1000 = 6.3

FIEA & TfAATET I il &, FAA 0 F(arer 56 THE &
e

Z= J(R? +X2? = (102 + 6.32) = 11.8 ohms.

T Soal HFafeed e & ford aeisheor & srgaw V= V,.

T THE V= 400V.

Zaferd &Il 9T IT &y &
V,
|:—P:ﬂ:33.9A.
P Z 118

At Swer gt MEe, & o @i & AT,

1= 3l.=3x339=587A.

290 FAfRw : FaFET (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & Twitua Raia



Agfed W1 F @Y AT WY IRT AR BT SAIIENT

(Application of star and delta connection with
balanced loads)

AT-3=T TRAdF ot TqaT a-S=T da® UF weAqer
AT 2

% Ao fi-FeT W & o U ST gy § afeT g o
&Y 1< 9tk dteedr @ gt | aRT g & for i AT St

2| srafa o d9-war WX & o (A 9t amen) = 3 (Y - dfw
aTT) |

IH T FT TART UF AF-FHelT AleT T AT ST TRAAT Foi
& AT I JAa= YT H &7 Fex 9 far star 2|

TR T T AT (Application of star connection):
ST AT A gawrie & Bt & diF gher-Far Fusa
AT | 3TY T g &

fi-wen wmfa | Igw (Neutral in 3-phase system)

IR 1 3 T & o # oA fafafad ww wew av e
o TF dF-FeAT qRT TR & IS H LRT FT TLIHIOT FIAT

* UF dF-FAT IRT T A FOA I # o i w = s

o IITHA & [EFTHT FIA F (AT FAw FEAT
o @9 &S WO & F T AU FEAT, AT YA Gov & |

I (Neutral) : TF S9-aaT AT &= § 17 fawg gt
g, 3T Sarde fog & gt Sl fag &t =rers Fed 21
(Fig 1)

Fig 1
BLUE LINE w

w
Lw
SUPPLY
SOURCE RED LINE N LOAD
200 —
u 1
u Lu
Lv
v In
YELLOW LINE

ly
NEUTRAL LINE

LOAD L= Ly=Ly

THREE-PHASE SUPPLY AND LOAD

ELN166031

IS =Ters | 1T (Current in the neutral conductor):
T AT-ga e, - e, @ gera ses N# L, |
A |, arredt & A0 F A ST A0 | gEE Uy S gt
g % aTer g faoiw S o=y vaTe & ford ST sEhe T
AT =TT Afsh vaT € &1 FifE T T At A greret
T BT JIT o AT TAfere 2|

1= 1, 1, =], F % am 2|

N

(Fig 2) & teft feafa fored W agfor € s o @ 21
2 %oTe 0T H Rramy 797 €| e ISTEI g § T
I, I €1 38 o= areefors A & fordr off fmmar <iv ahar
gl

Tt fareter o, t, O, @ areefor 7 i = 0 (Fig 3), i,
i, ® TRATT &1 AR I foe ol @ srfa F R
T AT FI AT AL | t, & 1= AT HF AHL TS 36T AT qHal
& & i wor e &1 At g @1 el uE Ao W

% o Serdia =T &is G q8r o Srard

Fig 2
777777777 RESULTANT OF
'w L Ty AND 1y
\
\
Iy
v
8
FOR A BALANCED LOAD THE RESULTANT OF 1, AND g
1y IS EQUAL IN MAGNITUDE BUT OPPOSITE TO ' 1,. z
ur
Fig 3
u v w u v w
v
? 0
I
—— {
N 3
g
8
RESULTANT OF THREE-PHASE CURRENTS z
w

T GTTSTT & TRATIT STHAT 817 I ISTHI 9RT A Ta7 BHed
gl

S {9 IIEI e 4 Sge grer | yarfea gt e | afea
e foret STfet o & F stcl & | ghlod, T e I IIEA
ATATH, FT AT T8 ATI(A & FA v 2 |

FEgE #1 99 (Effect of imbalance) : afe W @gfora 7@t
g A ST ATereh AET & | T 9ISt & AT & forr efte &

T TEY TEAT A I S| 7 FelT AeedAT ik ateedT 1 ,[3,
T W & 9X 9T 0l AT @ fAfse o =i

I =Tk 1 -7 (Earthing of neutral conductor):

A-Far faga #1 0F AeA@ Ul ATIAN HAETEAF AT ARG

TAfRe® : ZawEa (NSQF @R 5) - 3™ 1.6.60 - 1.6.64 & gwifaa R 291



STAIHISAT FT YA FoAl H1 AT FLAT ST © ‘A Areedr
faaor & ford axaaw e, & sraia st | g i e
¥ o 37 sravgsad &idr g1

1 I=FaH F¥F ateedl I TATerd ATaHi H1 STANT aitod srdr
g AfS wE Ao TeTel 9 @At A g9 & o oy a
AT BT T

2 GITET FRN & ATAH A T & fi e aieedr 250V & sifaw
TE gAT A |

FIRIT 2, & AT I Jg 250 V &7 4tk Jieedr & UF dieedt
faww vefy o 21 dff ag w1 & foda @ amr &
TF AT T & 415V U dieedr SUa=T &1 39 JHK &
e dfFd Y SIwf =T % = Faa 240V 7 S 2|
FTLUT 1 H ST & ford MY 2, & ford Sawefiw #t qafErkd #¥
3= s 21

W faee =@ (Indian Electricity Rules): LE. f@m
T AT 9 a1 I © (o SSTEIT =TT T JAFTHA &T (A1 AT
e g § g 9ted | fFEw "@@r 61(1)(a), Feaw d@e@
67(1)(a) e fAaw #@@=r 32 36 910 9% 9 39 © % STTn
HAT & TR ATYAT T fag X 39T fawg &t arfsrfererizor
g TrfRd | ary & IS ATE ’ FeESISe § AT dveet
FT AN AET ST =AT(ed | BIS IITHIA & qaEFTHA [Af & &7
FT 21 (IS 3043-1966 1 S F@=T 17.4)

I AT F AT TR dA%aA (Cross-sectional
area of neutral conductor) : 3-FaT & IFTT ATAH, 4-ATX
gl #7 aR=8T FH @1 Ared | (Mgl dfF & srguer &
are) |

FEM IgEA (Artificial neutral) : STH=E: IITEI =TeH
3-FdT, 4-a A § & Iuerer &1 3-Far, 3-a w7
IETHI ATl ITA TR | IITA AT Seet AFafeerad ATgfer
e & o oft Suerer 72 21

UF ISTEIA ITAF H1 ATIIHAT AT aleedT, FoAT 3Tk &1 ATIA
# gt &, St Hohee el genfs & g & ford gt & o Fhm
IS ST Tohd s o & Sred & ford gid & 7 =T, 7T Uh
AT & Site & & o @t & | (Fig 4) 919 7=t & for 06w
SITEIT &1 =T AT & Afafis gfaie & # ste & o &
&t &1 (Fig 5)

Fig4
ig L

L2

L3

ELN166034

V ¢ ARTIFICIAL NEUTRAL w

Fig 5

L2

L

ARTIFICIAL NEUTRAL

ELN160835

zq fafer & R &1 79 diee AT & gfa<iy & aeae g 9 |
3t fafyr &t o srorar o=t wrow F ot s g A T @
v Fvea & gam wfaty #t ST # fFr S awarn 2|
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