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(An Analysis the Distribution Power System Voltage Sag Case by a High Capacity Motor
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Abstract

Recently, the KEPCO is constructing the PQMS(Power Quality Monitoring System) each of the
distribution line and will establish the voltage sag standard based on the long time measurement data
of PQMS. The voltage sag prospect is difficult for the power system manager, however, the voltage
sag forecasted is very important because the damage effect of the voltage sag is very broad. This
paper describes the prospect formula of the voltage sag magnitude in the PCC(Point Common
Coupling) by the starting current when the high capacity equipment is connected with the distribution
line. To achieve this, this paper has proposed the sag prospect formula revision of KEPCO for the
reliability improvement and the proposed formula has been applied the voltage sag real case to inspect

the calculation procedure and reliability.
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Table 1. IEEE/IEC Voltage variation value
Categories Duration Magnitude
Short duration variations(IEEE)
Instantaneous
Sag 0.5~30cycle | 0.1 ~ 0.9[pul
Swell 0.5~30cycle | 1.1 ~ 1.8[pul
Momentary
Interruption 0.5cycle~3s < 0.1[pul
Sag 30cycle~3s 0.1 ~ 09[pul
Swell 30cycle~3s 1.1 ~ 1.4[pul
Temporary
Interruption 3s~1min < 0.1[pul
Sag 3s~1min 0.1 ~ 0.9[pul
Swell 3s~1min 1.1 ~ 1.2[pul
Short variations(IEC)
Interruption 0.5~30cycle < 0.1[pul
Dip(Sag) 0.5~30cycle 0.1 ~ 0.9[pul
Swell 0.5~30cycle 1.1 ~ 1.8[pul
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Fig. 1. Concept of the supply & receive voltage
for the formula development
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Table 2. Condition of the distribution system

22 Y-Y-A
1-2[%Z] 15.57
MTR
1-3[%Z] 8.46
2-3[%Z] 2.23
s CNCV-W 22.9kV 600SQ
B (Q/&km) | 0.0736+j0.1277
AEZdId s
FE(Q/&km) | 0.1546+j0.0669
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Table 3. Condition of the connected equipment

Type Y sl
7] & =T 75
Rated output 15,300[kW]
Voltage 11,000[V]
Speed 1,188[rpm]
Current 919[A]
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Table 4. The voltage drop magnitude of the
equipment connected point(present

formula)
Py 247TMVA]
Qmax 471.7IKVAR]
AV max 19.01[%]
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Table 5. The starting current& voltage drop
magnitude of the distribution bus

o) [%]XB 34.6
w Z[Q] 1.8144

1585 d5A | 1,000A(8 472 240[%])

1,905[V]
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Table 6. The voltage drop magnitude of the
equipment connected point(revision

formula)

w172 Az 2.807+4.8702
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R 0.33
78 2.88[Q1]

AAH  |[(2.901x41.817%0.33)+
A7 |(68.795%41.817%0.944)1/100 = 25.9[%]
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Fig. 2. The starting PF of the egiupment
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