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Objective

To simulate and analyze open-phase conditions in the power
generation stations

Joel Mathewson - mathew9@uncc.edu

Open-Phase Cases & Loading Scenarios

Four open-phase (on Primary, 40 MVA) cases were examined:
Case 1- Open-phase only

Steady State Conditions

i o . Al +/p t Loadi Engineered Balance of
| N .|.rO d e .|.| on Case 2 - Line to ground resistive open-phase from the grid ignment/Percent Loading Safeguard Bus Plant Bus
Case 3 - Line to ground resistive open-phase on the high Normal Power Operation 20% 100%
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- Significant |, produced for all Cases and Loading Scenarios

e <G—0 ES_VNEG_ANG ES_A_LLANG
o 1 il PRI_C_LANG ES_INEG_MAG e <—
- For Case 1 and Case 2, the three phase voltages are different - - _54‘3?—” e = <r— cs_vNES o) s aime |
°4— ES_VPOS_ANG ES_B_I_ANG Es_sT;ic_Meter
- For Case 3, the two unopened phase voltages (A and B) fall approximately 15%, e s “:_ P — w | Y Ia s s o
while the opened phase (C) falls fo about 50% of A and B o s PTG o vl [t T O
° ome msor ”;‘9 . E‘;_\,/\_,ANg U:Jl<}_ - VZEROQRE /B‘d——b 2 ’ s ES_B_V;ANG =
- For Case 4, all three phase voltages drop significantly (85% or more) o ] e me P 51 ES; Vs
L] (] nst to phasor g < CV o I , . inst to phasor ‘ ES_C_V_ANG
- Long motor acceleration times for Case 4 0, e—— T . iy e o
inst to phasor
Steady State Condition under Normal Power Operation Steady State Condition under Normal Power Operation Steady State Condition under Normal Power Operation Steady State Condition under Normal Power Operation
20% (P=0.67kW, Q=0.32kVAr) Loading on ES Bus 20% (P=0.67kW, Q=0.32kVAr) Loading on ES Bus 100% (P=25.9kW, Q=12.6kVAr) Loading on BOP Bus 100% (P=25.9kW, Q=12.6kVAr) Loading on BOP Bus
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Figure 1. Case 1, Open-Phase on C at
t=0.5 s for ES Phase Voltages
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Figure 2. Case 4, Open-Phase on B &
C at t=0.5 s for ES Phase Voltages
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Figure 3. Case 1, Open-Phase on C at

1=0.5 s for ES Sequence Currents
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Figure 4. Case 4, Open-Phase on B &
C at t=0.5 s for ES Sequence Currents
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Figure 5. Case 1, Open-Phase on C at
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Figure 6. Case 4, Open-Phase on B &
C at t=0.5 s for BOP Phase Voltages
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Figure 7. Case 1, Open-Phase on C at

1=0.5 s for BOP Sequence Currents
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