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Fig.1 Convergence characteristics of power
flow and counter measures
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Fig.2 Diagnostic indices of ill-conditioned
power flow in each NR iteration step
(four times of initial load)
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Fig.4 Diagnostic indices of ill-conditioned power
flow in each NR iteration step(five times of initial load)
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Fig.5 Diagnostic indices of ill-conditioned power flow
in each NR iteration step (Northwest grid)
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Power Flow Calculation and Condition Diagnosis for Operation Mode Adjustment
of Large-scale Power Systems

PENG Huimin, LI Feng, YUAN Huling, BAO Yanhong
(NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China)

Abstract: As the dispatcher and operation mode personnel are often faced with the changes and adjustments in operation mode,
it is urgent to automatically diagnose the ill-conditioned power flow and calculate the power flow in the adjusted operation
mode. For this reason, this paper proposes a set of practical methods to calculate power flow for operation mode adjustment,
such as unbalanced power allocation after operation, power flow data checking, power flow initial value setting, automatic
identification of ill-conditioned characteristics of power flows, and ill-conditioned power flow automatic adjustment. The
properties and size of the attenuation index of voltage amplitude and phase angle during Newton-Raphson iterative process are
used to identify the ill-conditioned characteristics of power flows. According to the ill-conditioned characteristics, the automatic
adjustment models for ill-conditioned and the unsolvable power flows are developed based on the optimal power flow calculation
using the interior point method to realize the power flow calculation for operation mode adjustment of large-scale power
systems. The method is used to determine the diagnostic indices and characteristics of ill-conditioned power flow in the IEEE
14-bus system and an actual system, while automatically adjusting the power flow. The results show that the method is correct
and effective.
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