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v(t) =V, sin wt
i(t) =L, sin(wt — @)
p(t) = i(6). v(t)

= V. L, sin(wt) sin(wt — ¢)

1
— EI/',m[ﬂ,l [cos @ —cos(2wt — @) ]
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1 t+T
Pave = (P(f)) — ?f P(f) dt
t
21T
1 1
= T EI/TH.ITH.[COS ¢ —cos(Lwt — ¢)]d(wt)
0
_ Vinln 2T COS
Al 4
_ Vinln cos
5 '
Vn Im

= ' . COS (P — I’{r'ms 'Irms COS CP
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S=Vims lyms = P =5cos @
Q =Ssing

S =/P?+Q?
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E,(t) = fp(r). d
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E, (t) = | q(7).dt ")

o Ol ‘f B rae 58 ) 5 A laae oS )5S



58Sy 4

E.= |E,?
[ -I-qu

A = ) e — —_— e — o
—t-.;‘ 4.-*-.;' :'Jb‘
) '
4-""‘--!‘r
1

Py
SS) ) 4y
oAb = Sl Al e
. XMﬁJAL_u



—c1 X} = JwlL
V -V

ja)_L - ]a)L
V

T = JVwC

JwC

Ol Ao da g L
QL G (il
QJA gl
ad allia ddoal
Al g8 A g Sl
A 1) S



o 28U ) 68 G T3kl a g e L) G

rria sl b S Al cuale 4y da oS bab G ool
S oA ) | cuﬁu 9 N g lad

A8 e 83 6 I A 3y se AT Aald) 2



O )5 OO Hlase Auilaa

ajygﬁaq\m\m\wg\y@b’—)ﬁ@“‘0/9

Al ks
P

Q.
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)y i a da

Cosy =0.75=> Siny = 0.66 P=S.Cos @
Cosy=0.4=>» Siny=0.92 Q=S.Sin @

Heater: P = 40kW Q=0
Motor: P=10x55kW=550kW Q = 550x0.66/0.75 = 484kVAr
Lamp: P = 80x0.25kW = 20kW Q = 20x0.92/0.4 = 46kVAr

Ptotal = 40 + 550 + 20 = 610 kW Qtotal = 484 + 46 = 530 kVAr
Stotal = 808 kVA pf =610/808 = 0.75



bl yd G yie 2 da

Cosy=0.88 = Siny =0.47 P=S.Cos @
Cosy=0.6 =2 Siny=0.8 Q=S.Sin @

Heater: P = 40kW Q=0
Motor: P=10x55kW=550kW Q =550x0.47/0.88 = 294kVAr
Lamp: P = 80x0.25kW = 20kW Q = 20x0.8/0.6 = 27kVAr

Ptotal = 40 + 550 + 20 = 610 kW Qtotal =294 + 27 = 321 kVAr
Stotal = 689 kVA pf =610/689 = 0.88



0/96 = slhas () 58y pua

Cos@P=0.96 = Sin®=0.28
Qd =P x Sin @/Cos @ = 610x0.28/0.96 = 178kVAr

o) pdi G A e
Qc-Qd= 530-178 = 352kVAr

rha) i G g 9
Qc-Qd= 321-178 = 143kVAr



0/99 = slhas () 58y pua

Cos@P=0.99 = Sin®=0.14
Qd =P x Sin @/Cos @ = 610x0.14/0.99 = 86kVAr

o) pdi G A e
Qc-Qd = 530-—86 = 444kVAr

rha) i G g 9
Qc-Qd= 321 —-86 = 235kVAr
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24x8 + 5x4 = 212 hours.
Ep =29091 + 7272 + 14545 = 50908 kWh
P =50908/212 = 240 kW
Eq=39912 kVArh Q =39912/212 = 188kVAr
Qd = 240 x 0.28/0.96 = 70kVAr

Qc —Qd = 188-70 = 118 kVAr
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B! faultrecorder 29.4.vi

File Edit Operate Tools ‘Window Help
»[@
OFF LINE ‘ ON LINE | ’
Show fault | Show event  Show log | Energy analyzer |
Select file Wavel | Wavez? | Waved | Waved |
50,0000 - P tatal(kw Aty ak-f e sFahan)
i 4 Eakal(kiarifat 4-Esfah
75.0000 FLHH .F' rw.-q'l. J H’i" “'\HJ“F w'l] “y’#‘uﬂrﬁﬂf\&m{ |‘||"' "'“J" ) bokalflatar i ralm sfahan)
70,0000 \ g [~
65,0000 - | ]
B0, 0000 - -
55,0000 - =
E0.0000 - m
45,0000 - m
#0.0000 - Dievice Frequency
35,0000 - pyyrry | oltage Q tntal(mm]n(kmr)(ntrak [
e Zurrent 7 bakalfma il ki & i At ak:
30,0000 - Ackive Power Reactive Power 1k ArI(E
55, 0000 - Reactive Power Reactive Power 1(miniky
0 Apparent Power Reactive Power 1{maxiik
20,0000 - Power Factor Reactive Power 2(kWArIE
Harm %1 Reactive Power 2(min)(ky
15.0000 - Harm I1 Reactive Power 2(max ik
10,0000 - ™| Harm Y2 ¥ || Reackive Power 3(kYAKE ¥
=.0000 - | SET I | SETALL I | SETF‘rintI | SETXpDrtI
0.0000 -} - . Start_Time  End_Time P
16:43:00,077 14:24:29,255 06:06:22,150 :| 16 20000 :| 0000 ) S
10/05/08 10405411 10/05/14 P P
“[10/05/08 | «[10/05/16 o
[0 553 [+ B Cursor0 | 10:16:0] 0.0000 = error out
[ - | o] 10/05/0i ® status code 0.00a0 31,2995  |19.6920  |0.6291 E1,2995 -
& Cursar 1 10:16:01 0.0000 noereor | 0 || |fo.o0e0 |Fo.eses |51.9089  |D.eS13 |79.7048
Source
Farrnula,,. .. For example | x1+=2%x3 5 = 0.0000 0.0000 0.0000 0.0000 0.0000
F<2.|'5|:":| 0.00aa 0.000a 0. 0aao 0.00aa 0.000a w

iy stant
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& faultrecorder 29.4.vi

File Edit Operate Tools ‘Window Help

»[5[®]

OFF LINE | ONLINE |
Show Fault | Show event = Show log | Energy analyzer |

Select file | Wavel WaveZ | Wave3d | Waved |

1.0000 -
0. 9000 -
0.3000 -
0,7000 -
0.6000 -
0.5000 -
0,000 -
0,3000 -

0.2000 -

PF tDtal{Atra-dr-EsFahan]l

Device Frequency # | Power Factar 1(Akrak-PM A
Afrak-PMCCe Yoltage Power Fackor 1{min)(Akra
Current Power Fackar 1{mas Ak

Ackive Power
Reactive Power
Apparent Power

Power Fackar 2{Akrak-PMi
Power Fackor 2{min)(Akra
Power Fackar 2{mas ik
Power Fackar 3{Akrak-PM

Power Fackor

Harm %1 Power Fackor 3{min)Akra
Harm I1 Power Fackar J{mas ik
0.1000 - ¥ Harm vz b A
; EXFORT
0.0000 -} . . . | | SET | | SETALL | | SETPrink | | SETXpDrtI
16:43:00,077 02 :148: 39,402 16:54:31,508 06:06:22, 150 , Ernd Ti
10/05/08 10/05/10 10/05/11 10/05/14 Start_Time nd_Time ey ek
— fie:4z:00 | Joe:0e:22
[ R 2 +| + ] Cursor 0 16:20:00 0,0000 - error ouk ,1 10/05/08 ,I 10/05 /14 OFF
HJF”E @J 10/05/0: ® status code
Il Cursor 1 ig}é;}gf 0.0000 ! [Hoeevor| 0 p.oo00 |peesl  |p3soz |po7esz |peest |
I w L —
source 0,0000 0,000 0.,0000 0, 0000 0, 0000
Formula,.... for example : x1+x2%23 3 = 0, 0000 0, 0000 0, 0000 0, 0000 0. 0000
| ‘ SET L {0, 0000 0, (000 0, 0000 0, 0000 0, 000G w
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