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Abstract

This paper measures power quality of bus in case electric charges about customer are imposed by each bus,
supposed that can calculate this cost. When reflected this in system planning, expected cost proposed following
method through sample system.

To calculate nodal cost, operating condition of power equipment calculates nodal cost($MVAH] supposing
by situation that is optimized by OPF(optimal power flow) in system. The damage cost that is shed by fault
that happen during year of loads in system that is linked on each bus was produced As a result, proposed
method was very effective in case of calculating bus total cost including power quality cost.
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Table 1. Average cost of power interruption

L4
HaTE (U;g g/ k}W)
Instantaneous 0.078
Momentary 0.176
Temporary 1.22
Sustained 363
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Table 2. Nodal cost for sample system

| Bus Data |

us Voltage Generation Load Lambda($/Ma-hr)
% Mag(pu) Ang(deg) P (MW) Q-(WAR) P (W) Q (WAR) P Q
1 1,850  6.000  90.1%  18.02 - - 24,831
2 1.0 5320 1332 6.58 - - 24,034
3 1.maB 3509 ga.2 -15.38 - - u.081 -
o8 2722 - - - - 25,832 0.622
5 1.616 -5.109 - - 125.60 50.60  25.163 8.167
6
7
8
9

1.038  -b.308 - - 96.08 30.00 25,164  0.063
1.048 0.953 - - - - 24836 6.03%
1,66 -1.35¢ - - 108.60 35.00 24,280 6.85
1.050 0.641 - - - - -

Total:  3818.67 9.22  315.08  115.00
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Table 3. Load composition data of load buses
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5 100 125
6 100 90
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Table 4. Load window of customer types
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Table 5. Bus voltages during instantaneous fault

Noj 1 2134 (5167|8139

5 03042 | 03204 0.3628 | 0.6564 | 0.4678 | 0.7617 ) 0.7326 | 0.7801 | 08147

[=r]

0.8014 | 0.8779 | 0.7886 | 0.6505 | 0.7528 { 04514 | 0:8087 | 0.7883 | 0.7142

8 108076 076721 0.7523 ) 08201 1 0.7934 | 0.8001 | 0.6349 | 04770 0.6640

# 6. momentary TEA| Z RMO| Helgt
Table 6. Bus voltages during momentary fault

No| 1 23145167819

5 0763 | 0.7865 | 0.8341 | 06264 | 04489 1 0.7340 | 06994 | 0:7568 | 0.7837

6 (07664 | 0:6415 1 0.7605 | 0.6230 1 0.7254 | 04352 | 0,769 | 0.7592 | 06875

8 108667 | 0:7128 | 0.7166 | 0.7801 | 0.7577 | 0.7677 | 05962 | 0.4502 | 06300

E 7. temporary I&A| 2t @MO} FHolgt
Table 7. Bus voltages during temporary fault

Noj 1 2 3 4 5 6 7 8 9

5 [0.418105140 | 0.5665 { 0.35%6 | 0.2812 | 0.4697 | 04517 | 0.4947 | 05136

6 | 0.4374 | 0668 | 0.5103 | 0:3546 | 0.4568 1 0.2743 { 0.4988 | 0.4948 | 04504

8 (04826 0.3878{ 0413 | 0.4065 | 0.4112 | 04263 | 0.3088 | 0.2416 | 0.3413
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Table 8. BLD! and BPQC of each bus

2 |BLDI| ¥ g g | #3548 | BPQC

NO | (3) [$/kw] (kW] | [(M$/year]
1 0.078

5 1 0.176 125,000 1.404
9 122
9 0.078

6 9 0.176 90,000 1.194
9 122
1 0.078

8 7 0.176 100,000 1.229
9 1.22
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Table 9. Nodal total cost containing voltage sag

cost
212449714 BPQC total Z )
NO | [M$/year] |[M$/year] |[M$/year]
5 27.493 1.404 28.897 1.051
6 19,792 1.194 20.986 1.060
8 21.269 1.229 22.498 1.058
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