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Y STAR CONMNECTION : —

Que: | Tn a -three phase balanced stat conected systom, Find the
gelakion bejween: —
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® Power .
Power = 3VF Cos &f (e Uy Vot 5 cuwend phase Vol 2 phase ey €)

Line Power (PU) = 3Vp Tpcos ¢

(P) =2 3ince Vph’-‘ __\\%:. arr phs T

(R) = 3x W xTy coss
J3

P, = J3VLTicosg

£X DELTA CONNECTION : - ®
T 2¢ balanced delta connecked system, $ind veladion loedween
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\ tor
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@] E;q = EYB: Eaps By % (Line Voltaye)
Hence in delta connectjoy
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Rig. Phaser clegram

IIQ. = Togt I.gt': 'Iph: (the th’eﬂi)
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Line ciprent = J3X phase cuwrent

@ Power? -
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P = EVLILCCS 1“ e

Que: | Tirree 1002 esistors  die Commecled ofivel In stax and -then
in delta acvess 41sV, 38 supply. Calculode dhe Line 2 phase
cuwert 1 each. and also power Lakey from  souace.
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Gl Resistor  slax Y 3 oy @

& 41¢ 0

hase Vol Vphr Vi = 41€ 5340y

P A I3

phase cuwet T o Veh L 4 - oozac4
Zph [ 6D

Line cuwent Ty = Tpp = 2:336A

2.
Power  dvawon, Pz Tpn Rph

g
= x(2:3%) x(ov

= (322
\ IL-
@ Te] Resister A @ST & g > T A Tole
Vo= VL= 4lsV Vpz4lsV 100% el
v
jp\r\ = yﬂ‘—: .@. = “4.0<CA g J |ooS-
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B
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Que: Thvee cols each havng vesislance qf (o4l and inductance
0f 0-021 are conneced n §las QCYOES 440V, 50HZ, 3 supply
Calculote Line curent and -toto) power Consumed -

' Soludy o’ —

PQ

T Low

. 0
Tnductive Reactance A= 279L

= G:293JL

Trpedance per phase  zpp- \Toty (Gme)- & 2= VEARE

= (1.ald

phase Voltage = Vph = Vo = 440 _ 954,03V

J3 J3
phase curent Ten = Vph _ 25403 o) gy
Zph 1.3
o
Qine cuerenf I, = Iph = 2151A
e. dactox, cosgz Rph - 10— 0.8467 Lay.
Pows g T TS 4
Total power = 3\ T Cosg
= J3Xx440% 2).51X 0.84¢F
- 13880 W
= 13.98 k4
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| Three equal impedante each \aau'nﬁ a resistance of @Rand inducti-

-ve eactance of 6 are connected (n () star (b) delta across
3% 440V eysiem. Rind:-

ca) phase cuwent (1) Line cument (O Totel power Comsumed
| cay stax, connechioy

Ypaz Vo = 440

SE 3
Zph = \[RZ+ X

254V

(1]

Vet ©)F

= |odL
Q) IP\“ = NP_L\_ - 254 - 954 A
Z‘PL\_ b

C4) power = T3 WTL Cos ¢

13 X 440X 25.4 X 0.8

= 15498 kW
tR) Delta connechon: -
\Vph = VL= 440V
Zph = (0L
Tph = _\!ﬂ’_ﬁ . 440 oy
Zph (0
T

= J3 Iph = J3X44 = F¢-21A
cosg = R/ = 0.8 lags.

PoweL = Ja VLI COSK = 3% 440X96.2]X0.8= 46.464k\
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a. |A balanced stav - connected Joad of (&+]6)n per phase ‘Lsé
connecled 0 o 8% . 230V supply. find line cuwent, POUO&LE
and power factey. |

Soliion|* - T = ©1)6
= Ty (O Z_dad (6/9)
= (0[36.%7
Uph = Vi = 230 - 13233V
RE 33
® T = Lew: Vb o B2 . 233/-3¢-3% A S
Zph 0 L3¢c87 2
@Power r;fac-mf, cos ¢ = CoS 36.R%%
= o.%LCLa — i
(®» Pou® = \ra VLI cos ¢
= J23 x 230 x (3273 X0-8
- 4232 W — A
3

-
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XX POWER M™MEASURMENT TN & ClRCUITS
AC. C.\TCLL'\'E T WatimeteL 5 TRT PoloeL BT measmmem“ﬁmtwgl
dlotmeter. TF e device & (i~ & coll DT E R
cuvrend ca| FET potential ol sey ¥ cwmend cal RwRT
low ~resistanCe wTET ¥ S I HR[ sevyes I ety &) AT
Potenhial col| (ST Wigh wesstonce T & 3 @ISy acvoss
e @ |

BLONDEL'S THEOREM: - | i ar
glondels T SHHT A K wive I Power SU‘P? o 3 T
S Total latimeter & sTRasAT Tola] e ay

enil ot &1 ballanged = a1 unbalan ced -

NO o Loccttmetey cwequived = (K- 1) '
BT (No‘od wive — 4 )

— —

-
.

Qrrier B¢, Ly wie syskm 3T (4-D sl o Watimetew € s prasTsey
SN AnT 3¢, swie system I (3-1) SO 2 bladimeia i
QR THA] ERIT |

*x TuWo WATTMETER METHUD FOR POWER MEASUVRMENT
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Zx Consider Stav connechon’ -

a3 ¥ oy Two toxthmeler method - sday Conmedtion 3 x;'m'r
ST & |

Tnstantaneous cuwent dhyeugh cuwent Ceal of W,

- I
I, ¥ cuwent eal ¥ Instanteneous cuent ; 1'_::\
iy 3 Potendial carl I Mnshanteneous Voltage = Epn- Emen
S b, { instankenesus powen = EP\LERN'— EBH)
W2 & cuwent cal I instanfeneous cuwent = Ty
My 3 Polential el F  instanieneqss  Volkege = EynEan
S W, ¥ Instontenesus Power = Ty (Eyn— Een)
&
& Wit We = Tp(epy-Bem) t+ Ty (Eyn- Een)
= To.Bry— Ipfen+ Iy EYNT Ly-Epn
- T Epy +Iy-Byn ~ Een (Trty)
¢ (et 1y tle= 0)
= Tobpn t Iy Eyy — oy (CTe) w0
= Tg Bpn & Iy Eyn + Ta By
= Total power absovbed by three Load 5

st = °

2 Twlp WATTMETER METHID [ gaLANCED LoaD)

platimeren Reading Wy = VT cos (30 —g)

{dattmeter Re&djl‘g W2 = VLT cos (Boty¢)
SFT Wattmeter veading B WIS oy
Wit Wa = VT Cos (30-¢) + VLT cos(ao+g)

- VL:I-L[ cps(ao—p') + Cos(so-fwj
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Wit W = VeI [Co‘s 3ocost ~ sN30sing + CosapCos B — Sin308INg]

* VT L 2.Cos30Cos Y |

= Yelp (29( :Ei Co&}’:)

WitWe = J3 Vy TL cosgyf

®

WAWe. = P (Total power abst e bj 3 o Lellanced Load)
etal

W= = NViTo(cos (204 4) - V(T Cos (30t 4)

1

W[ Cos(30-4) — cos(30 %) |

[} \ S ’-‘
= L S 2N 208N — (cosz 000 ;rj
= N L[CDSBOCO d + o S\mogmg)

1y

T E_s'm 30sing |

= Ven [ XL sing ]

\’I"ll"\"‘IL = VLILSin/@:{ -— @
vt () B vl (D 2 a7 3 01
Wi—We oy sin g

W+ W :Iiz, Vi TLcosyf

—~ Wi- o ) gy
\J‘B I/\h-’r\)«lz) P{

> 2 l)\h;\*ll
domyg = \[3 (-—-—————MH Nz)
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Aue:

@ue | A balaned 2¢ star conneced load dvaws power frem
a 440V supply. The oo wattmeter commected indicate
Wi= 42kW and W2 = 0.8kW. caleulake powes, Pf 3
curyent dvown  dvem  Qivewit -
Soluhiom: 1, = 42 kW
Wa = 0.3 kW
S Tobel power Pz W4 .
2 4.2 % 0.8
= 5.0 kW
: - Wi — Wa ()
Now  dang = I3 _—\A.er)
& 4.2~0:8
= ( 4.2%0. 9)
tang - 113
g = tan (1.1%)
- 49.47°
@Pomﬂ aﬁqg\mf cos ¢f= CO3 (49.49) = 0:.6472
N W p = J3 VT Cosg D

sx100D = 13 X440% T A 06432
I, = (0133 A

Two wattmdag ate Used to measwe the powerin 8- phase,
balanced sgstem. What 1s power factoriohen both +he

meter Tead equel (2) boththe meter vead equal but one

s negahve @ One weads twice the othe,
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| case 1+ Wlheny bolh melew vead equa), te. \a|, = A,

lomgf = 3 ( ol i L e

W WL
s 2 W, - H'.)
Wit W)
dong = O
% = Yam' (o) =
Power aﬁu_chw - cosg =Coso= 1 — Ans

Case I} o[ & veading THE X g T3 —ved arERr
1A| = —\Ha

domg = I3 — W2 —\s. )
“H‘Lf"“’-

-]—C\T\;Z’ =
g x tod o0 = 9

Power r(]gqc_—’rmr s CoSp = Cos9) = p — An.

case ]! o8 5 M BT veading SHY I double &

Wy = 2Wa
2\ — o
e = I3 ( 2Wa, ¢t \}(1)
i [ § i
3

Aon ¢ :_lﬁ ¢e &o?r'\(l/hrg) = a0

Power pacter = cas¢gf = Cos a0 = 0.8266 ~— Aw
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