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0.955265 -0.889134
0.953360 -0.926754
0.951741 -0.959145
0.951173
0950661
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MITNA 5-2 MbuAauTvesmotlouunzvoyn Tnoavesszuy 19 v

P-q R (Ohm_s_) X (Ohms) - P(kW)atbusq | Q(kVAr)atbusq
1-2 0.40414 0.76908 672.0 588.0

2-3 0.02130 0.04017 2720.0 2380.0

3-4 0.00678 0.01355 0.0 0.0

4-35 0.03872 0.07357 528.0 508.0

5-6 0.01404 0.02662 156.0 136.0

6-7 0.01404 0.02662 1840.0 1612.0
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mINil 5-2000) ArduRuAnTvesmetiouunsdoyn Inaavesszyy 19 Jir

b R (ORre)y g S B hinc) P(W)atbusq | Q(kVAr)atbusq
7-8 0.00871 0.01646 672.0 648.0
8-9 0.01742 0.03340 688.0 664.0
9-10 0.00871 0.01646 576.0 556.0

10-11 0.04404 0.08373 512.0 ' 496.0

1112 0.04017 0.07696 0.0 0.0

B35 0.01404 0.02662 512.0 © 496.0

13- 14 0.01404 0.02662 1776.0 1716.0

14-15 0.01404 0.02662 192.0 184.0

15-16 0.00532 0.01016 864.0 836.0

16-17 0.01742 0.03340 1200.0 1160.0

17-18 0.03533 0.06679 1120.0 1080.0

18-19 0.00871 0.01646 864.0 836.0

o & @ A ‘ o o
wneme Tundrsszdmualviiios 1 fhiniad1a8s (Reference Bus)

fllBasekV = 22 fi1 BasekVA = 13896 1 Base Impedance = 34.83 O
Total Active Power = 14892 kW Total Reactive Power = 13896 kVAr
Base Current = 364.67
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yaulvan (%) 40 70 90 100
| szgznm (W) 1000 4500 2760 500
SIMHAIUGYIEY (Ke) 0.75 0.75 0.75 0.75
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TN 5-4 TINTIUNIUABTIVEIRUNYUTZQUeITTUY 19 1ie n3di ()

Fixed Capacitor | Annual Cost (Bath)
300 kVAr 9,000
600 kVAr 15,000

Switch Capacitor

Aninual Cost (Bath)

1800 kVAr

102,000
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r o ¢ W (Y ol
MmN 5-6 womsnfSeifounussiuinsmasgaufoveaszyy 19 v nadl (n)

now Ao

RV e Aoy | wde

4

V. pu 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000. | 1.00000

Fok. INE 0.96502 0.97038 0.95460 | 0.96006 | 0.949344 0.95486

Payment Cost (B) | 758,733.7 | 725,731.3 | 782,708.4 670,079.7 | 176,490.0 | 153,180.0

Total Loss (kW) 224.81 184.81 378.12 323.71 - 470.64 - 408.48

Loss Reduce (kW) 40.00 54.41 62.16

+ ‘ (Y - © v o [ 9 : . * )
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Total Payment Cost from Capacitor Installation on Load 40%
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- (53737.5)
& 40000
20000 +-
0 Tt

1.3 5 7 9 111315 17.19.21 23 25 27 29 31 .33 35

Count run

Comparison Cost (itr=1)

~=>¢—Total Payment Cost (itr=1)
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Total Payment Cost from Capacitor Installation on Load 70%
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Total Payment Cost from Capacitor Installation on Load 100%
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Total Payment Cost from Capacitor Installation on Load 90%
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I 0.09220 0.04700 250.00 150.00

2-3 0.49300 0.25110 225.00 100.00

3-4 0.36600 0.18640 300.00 200.00

4-5 0.38110 0.19410 150.00 75.00

5-6 0.81900 0.70700 150.00 50.00

6-7 0.18720 0.61880 500.00 250.00

7-8 0.71140 0.23510 500.00 250.00

8-9 1.03000 0.74000 150.00 50.00
9-10 1.04400 0.74000 150.00 50.00
10-11 0.19660 0.06500 112.50 75.00
11-12 0.37440 0.12380 150.00 87.50
12-13 1.46800 1.15500 150.00 87.50
13-14 0.54160 0.71290 300.00 200.00
14-15 0.59100 6.52600 150.00 25.00
15-16 0.74630 0.54500 150.00 50.00
16-17 1.28%900 1.72100 150.00 50.00
17-18 0.73200 0.57400 225.00 100.00
219 0.16400 0.15650 225.00 100.00
19-20 1.50420 1.35540 225.00 100.00
20-21 0.40950 0.47840 225.00 100.00
21-22 0.70890 0.93730 225.00 100.00
3-23 0.45120 0.30830 225.00 125.00
23-24 0.89800 0.70910 1050.00 500.00
24-25 0.89600 0.70110 1050.00 500.00
6-26 0.20300 0.10340 150.00 62.50
26-27 0.28420 0.14470 150.00 62.50
27-28 1.05%900 0.93370 150.00 50.00
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28 - 29 0.80420 0.70060 300.00 175.00
29-30 0.50750 0.25850 500.00 1500.00
30-31 0.97440 0.96300 375.00 175.00
31.-32 0.31050 0.36190 525.00 250.00
32-33 0.34100 0.53020 150.00 100.00

vanoma  lumsswanszdmualfiied 1 Wuifad1e8e (Reference Bus)

f1Base kV = 23 fl1 Base kVA = 5750

A1 Base Impedance = 92 Q

Total Active Power = 9287.5 kW  Total Reactive Power = 5750 kVAr
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Payment Cost (B) | 269640.0 | 263972.5 | 682356.2 | 574090.6 | 137407.5 93746.25
Total Loss (kW) 119.84 102.21 213.57 153.08 366.42 249.99
Loss Reduce (kW) 17.63 60.49 116.43
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Total Payment Cost from Capacitor Installation on Load 40%
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Total Payment Cost from Capacitor Installation on Load 60%
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Total Harmonic Current Flow Through Capacitor 1800 kVAr at

Bus 19 on Load 70%
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Total Harmonic Current Flow Through Capacitor 1800 kVAr at

Bus 19 on Load 100%
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10 0.57280.9238 0.9426{0.9491 | 0.9837( 0.5963 | 1.0089| 1.0167| 1.0324 [ 1.0402( 1.0798] 1.1165( 1.1293] 1.1420] 1.1547] 1.1595[ 1.1753 | 1.2066[ 1.2143[ 123707

3 20 1.1308| 1.8239 1.8613| 1.8735 | 1.9405 1.9650 1.9895] 2.0046|2.0351 [ 2.0502| 2.1270] 2.1981| 2.2229| 2.2477| 2.2722| 2.2816| 2.3122| 2.3731| 2.3880|  24.1698

30 1.6737 2.6995( 2.7548 [ 2.7725| 2.8697) 2.9052| 2.9408 | 2.9626 | 3.0069 | 3.0288 | 3.1402| 3.2435| 3.2795 3.3155| 3.3511 | 3.3647| 3.4092| 2.4976[3.5193|  35.3612

10 0.4053| 06537 0.6671| 0.6716| 0.6958 | 0.7046[0.7133 [0.7186]0.7294 0.7347 | 0.7617 | 0.7868| 0.7956| 0.8043 | 0.8129] 0.8162 | 0.8270] 0.8485| 0.8535 2.5816

7 20 0.8014{1.2926]1.3190[ 13278 1.3757| 1.3930( 1.4104 | 1.4207] 1.4416| 1.4520| 15046 1.5535] 1.5705| 1.5876| 1.6044] 1.6108| 1.6318| 1.6737] 1.6839]  16.8228

30 1.1885( 1.9169| 1.9562 1.9692| 2.0402|2.0659( 2.0917| 2.1067(2.1373| 2.1523| 2.2292( 2.3004| 2.3253| 2.3502 | 2.3747 | 2.3841 | 2.4148 | 2.4759] 2.4508|  24.7208

o 0.4875|0.7863 | 0.8024 0.8077| 0.8369 0.8474| 0.8580| 0.8644[ 0.8774[ 0.8838] 0.9163| 0.9461 | 0.9564] 0.9667[0.9775| 0.9816] 0.9951| 1.0218| 1.0284] _ 10.5119

14 20 0.9558| 1.5415|1.5730] 1.5835| 1.6406|T.6613 | 1.6820 | 1.6946| 1.7201| 1.7327 1.7963 | 1.8548| 18750 1.8953| 1.5160| 1.9240] 1,9500| 2.0017| 2.0143|  20.4503

30 14049/ 2.2659( 2.3123|2.3277| 2.4117| 2.4421 | 2.4724[2.4910| 2.5286| 2.5470| 2.6406| 2.7265 | 2.7563 | 2.7860 | 2.8160 | 2.8375] 2.8651| 2.9399| 2.9582| ~ 29.8073

10 0.2205] 0.3557 0.3630| 0.3654 | 0.3786 0.3834 0.3881[0.3910{ 0.3969( 0.3998| 0.4145] 0.4280] 0.4327] 0.4373| 0.4419| 0.4437| 0.4493 | 0.4605 | 0.4633 45669

16 20 0.4372|0.70520.7196| 0.7244 [ 0.7506 0.7600| 0.7695| 0.7752 0.7869; 0.7927| 0.2218 0.8485 [ 0.8578 [ 0.8670] 0.8761| 0.8796| 0.8907| 0.9127[0.9180]  9.0064

I 30 [0.6503| 10489 1.0704| 1.0775| 11164 1.1305| 1.1245| 1.1531 | 1.1705]1.1791| 1.2224] 1.2621| 1.2759| 1.2897| 1.3032 | 1.3084 | 1.3246 13570 1.3649 13.3235

10 0.3222/0.5197(0.53030.5339] 0.5531 0.5601[ 0.5671 | 0.5713] 0.5799| 0.5842 | 0.6056] 0.6253] 0.6322| 0.6390] 0.6457 0.6482| 0.6566| 0.6736| 0.6777 6.7976

17 20 0.63511.0242| 1,0452] 1.0522 | 1.0901 | 1.1035] 1.1176| 1.1260{ 1.1430{ 1.£513] 1.1936} 1.2325| 1.2450 | 1.2503 | 1.2726| 1.2776| 1.2940| 1.3271| 1.3352| 133008
30 09394/ 1.5150( 1.5461| 1.5563] 1.6125| 1.6328| 1.6531 [ 1.6656 1.6907| 1.7030] 1.7656| 1.8230] 1.8429] 1.8628| 1.8823] 1.8898 [ 1.9141 | 1.9623[ 1.9741 19.5521

10 0.3079 0.4965( 0.5067 0.5100] 0.5284] 0.5351| 0.5418] 0.5458] 0.5541 | 0.5581 | 0.5786 0.5974] 0.6039] 0.6105| 0.6169| 6.6193| 0.6273| 0.6431| 0.6470 6.4836
18 20 ~ 10.6067|0.9785] 0.9985| 1.0052| 1.0414] 1.0546 | 1.0677] 1.0757| 1.0919 1.0999] 1.1403 | 1.1774 | 1.1903| 1.2031| 1.2157| 1.2205| 1.2363 1.2673| 1.2751 126993
30 0.8972( 1.4470| 1.4767 | 1.4865| 1.5401 | 1.5595] 1.5790( 1.5908] 1.6148| 1.6266| 1.6863 | 1.7412] 1.7602| 1.7792| 1.7979| 1.8056 1.5282 1.8742| 1.8855 18.6589

10 0.2327|0.3753| 0.3830| 0.3855 | 0.3995| 0.4045| 04095 0.41260.4188 0.4219] 0.4374) 0.4516 0.4565 0.4614[ 0.4663 | 0.4681 0.4742[ 0.4861 | 0.4890 4.8408

19 20 0.4604|0.7425( 0.7578| 0.7628| 0.7903 | 0.8003| 0.8102|0.8163 | 0.8286 | 0.8347{ 0.8653 [ 0.8935| 0.9032| 0.9130] 0.9226 | 0.9262{ 0.9381 | 0.9617| 09675 9.5276
[ A 0.6835| 1.1024 | 1.1250| 1.1325| 1.1734] 1.1881 1.2029| 1.2120( 1.2302] 1.2392] 1.2847| 1.3265 | 1.3410| 1.3555 | 1.3697| 1.3751| 3928 1.4279| 14364 14,0692
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Total Harmonic Current Flow Through Capacitor 1800 kVAr at

Bus 19 on Load 70%
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Total Harmonic Current Flow Through Capacitor 1800 KVAr at

Bus 19 on Load 90%

Ich rms ( perunit)
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Nonlinear Load Bus No. M 10% Nonlinear Load
8 20% Nonfinear Load
[[130% Nonlinear Load
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Total Harmonic Current Flow Through Capacitor 1800 kVAr at

Bus 19 on Load 100%
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i ¢ aaw o o [ { @
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Peak Voltage 120.2227

rms Voltage 100.4899
rms Current 144.4062
kVAr 145.1137

( THD; of Capacitor at Bus 19 104.178 %)

m1307 5-21 wamsfSouiisuaminavesR ud Y senuRNATsIMTisEAL Tnan 90%

Peak Voltage 124.3456
rms Voltage 100.6400 <110 <110
rms Current 155.5837 - <130

KVAr 1565704 | :

( THD, of Capacitor at Bus 19 = 119.190 % )
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: u
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rms Current 159.0732 <180 e s g0l e
KVAr 160.1680 [ :

(‘ThD; of Capacitor at Bus 19" = 123.710%)
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